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The Trend of Tuberculosis in Japan
during the Period 1953-58

Comparison of the Results of Tuberculosis Prevalence Surveys *

TAKEHISA OMURA, M.D.,' HARUMICHI OKA, M.D., HIDEO KUMABE, M.D.
& AKIRA KOBAYASHI, M.D.

In 1953 a survey of tuberculosis prevalence, carried out by the Japanese Ministry of
Health and Welfare on a statistical sampling basis, yielded valuable data on the status of
tuberculosis in Japan. In 1954, a follow-up investigation, conducted on one-third of the
areas surveyed in 1953, gave information which helped to elucidate the trend of tuberculosis
and changes in the tuberculin-positive rate and in the incidence of the disease. Five years
after the first survey, the Ministry of Health and Welfare conducted yet another survey,
again by the stratified sampling method, to obtain basic information on the present status
of tuberculosis, and, by comparing the results with those of the 1953 survey, to assess the
trend of tuberculosis during the five years in question.

The 1958 survey revealed that the prevalence of active tuberculosis was practically the
same as in 1953, a decline in the number of active cases among persons under 35 years of
age having been offset by an increase in older age-groups. The inactive form, on the other
hand, decreased noticeably. The prevalence of primary tuberculosis was considerably
lower, and cavitary tuberculosis likewise showed a tendency to decrease.

These facts suggest that the tuberculosis situation in Japan is tending to improve, but
at the same time they confirm the need to continue the fight against the disease.

The first country-wide survey of tuberculosis pre-
valence was carried out in 1953 in Japan under the
auspices of the Ministry of Health and Welfare.2
The population in one-third of the sample areas used
in the first survey was followed up in 1954 to deter-
mine the incidence of tuberculosis and the transition
ofthe disease in theknowncases.3 Thecases "requiring
guidance" found in the first survey and the new cases
in the same category found during the 1954 follow-up
were examined again in 1955. Here the cases " requir-
ing guidance" means the cases requiring treatment
and/or medical supervision-viz., active and inactive
cases by the definition used in the present report.
The incidence of tuberculosis was estimated at

0.4% per year from the results of the above-
* From the Ministry of Health and Welfare, Japan.
1 Director, Public Health Bureau, Ministry of Health and

Welfare, Tokyo.
' Yamaguchi, M. (1955) Bull. Wld Hlth Org., 13, 1041.
3Yamaguchi, M., Oka, H., Kumabe, H. & Yosano, H.

(1959) Bull. Wld Hlth Org., 21, 145.

mentioned follow-up surveys; it was also seen
that 10.2% of those who had been " requiring
guidance " became " healthy " (i.e., no medical care
was necessary) and that 4.1 % died, 1.3% of tuber-
culosis and 2.8% of other causes. On the whole,
the prevalence of tuberculosis showed no upward
trend during the years in question.

In 1958-five years after the first survey-the
Ministry of Health and Welfare conducted a survey
similar to the first in order to obtain information on
the present status of tuberculosis and to assess the
trend of the disease during the five years. The
present paper reports the results of the latter survey,
comparing them with those of the first.

METHOD

The method used in both surveys was essentially
the same, but there were some differences in detail,
as described below.
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Sampling
Stratified random sampling of unit areas was

used both in 1953 and in 1958, but the sampling
ratio and the stratification were not the same in
both surveys. In 1953, 1:100 of all the national
sampling-unit areas (census areas) were sampled by
systematic random sampling and were arranged in
seven strata: dormitory and hospital, fishing, farm-
ing and fishing, industrial, commercial, farming, and
residential areas. Two hundred and eleven unit
areas (one of which could not be surveyed owing to
a disaster caused by a typhoon) were obtained by
1: 16 sampling from each of the strata, giving a
1: 1600 sample of unit areas containing 51 011
persons out of the estimated total population of
86 600 000.
For the 1958 survey, 1942 sampling-unit areas, or

1:200 of the total unit areas in the country, were
sampled and arranged in 20 strata by level of
tuberculosis mortality in the prefectures concerned
(four categories) and by population size of unit area
(five categories). Three hundred and one unit areas
were then taken by 1: 6.2 sampling from each
stratum, giving a 1: 1240 sample of unit areas con-
taining 69 028 persons out of the estimated total
population of 91 690 000. The number of unit
areas was increased on the assumption that the
number of active cases had decreased by approxi-
mately 15% in the five years.

Tuberculin testing
All persons in the sample unit areas were sub-

jected to the tuberculin test, except those severely ill
or suffering from generalized skin disease. In 1953,
the Mantoux test was carried out by the injection of
0.1 ml of a 1: 2000 dilution of Old Tuberculin in the
middle of the flexor surface of the left forearm,
which had usually been used for routine mass exa-
mination. In 1958, however, the site of injection
was the lower third of the flexor surface of the right
forearm, to avoid the effect of repeated tuberculin
injection in the same site; moreover, a different
batch of Old Tuberculin was used. The results from
the two surveys are not easily comparable owing to
the above-mentioned difference in technique, and
have not been finally analysed. They are not there-
fore reported in the present paper.

Radiological examination
In both surveys, all the subjects were X-rayed,

regardless of the result of the tuberculin test. All
persons over 5 years of age were screened by photo-

fluorography, and those found by either of two
local readers with any definite or suspicious patho-
logical condition, as well as those with an evident
tuberculosis history, were subjected to radiography.
All children under 6 years of age were examined
directly by radiography without preliminary screen-
ing. In 1953, 60-mm film was used for photo-
fluorography, while in 1958, 35-mm non-perforation
film was employed. In our studies both methods
showed nearly the same lesion detection rate. In
both surveys, a Japanese transportable X-ray unit
with condenser-discharging system was used with a
Japanese lens camera for photofluorography. The
photofluorograms and radiograms were sent to the
Committee on Diagnosis of the Tuberculosis Survey
Council for checking the photofluorograms and for
final diagnosis by panel reading of the radiograms.
Bacteriological examination

In both surveys, those who were found with patho-
logy of any sort by radiography were subjected to
bacteriological examination, except children under 6
years of age, who were examined only when an exa-
mination was specially needed. In 1953, morning
sputum or a normal saline gargle, and in 1958
laryngeal swab or gastric lavage in addition, were
collected for direct microscopic examination using
Ziehl-Neelsen staining and for culture on Ogawa
medium, both examinations being carried out in
local health centres.

Drug-resistance tests were performed only in 1958.
Specimens from smear-positive cases were inoculated
directly on drug-containing Ogawa medium. In
cases of negative smear and positive culture, the
drug-resistance test was carried out by subculturing
the strains on drug-containing medium. The tests
were conducted for streptomycin (SM), isoniazid
(INH) and para-aminosalicylic acid (PAS).
The cultures were read at 6 weeks by local survey

teams. Strains were sent to the National Institute of
Health, the Institute of Public Health and the
Research Institute for Tuberculosis, Tokyo, for
identification and the checking of drug-resistance.

DIAGNOSTIC STANDARDS AND CLASSIFICATION

Classification ofpulmonary tuberculosis
Radiological and bacteriological findings, espe-

cially the former, were used as the main criteria in
both surveys for classifying pulmonary tuberculosis.
The radiological findings were classified into seven
types-namely, primary tuberculosis, miliary tuber-
culosis, infiltrative and mixed, nodular and indura-
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tive, pleural effusion, calcification and pleural
adhesion, and deformation by treatment (i.e.,
deformation caused by pulmonary resection or by
collapse therapy).

In the 1953 survey, all the subjects were classified
into three categories-unhealed (morbid), healed and
non-pathological. The morbid cases were sub-
classified into three subcategories by type of medical
care required-treatment, rest or caution, the latter
two requiring regular medical supervision. In 1958,
the first subcategory-treatment required-was
called active and the remaining two designated
inactive. Active cases were again divided, into
active infectious and active non-infectious by
bacteriological finding and presence of cavity. The
significance of the term " active " used in the present
paper is therefore different from that of " active
pathology " used in the first report 1.
Owing to the rapid development of tuberculosis

treatment, especially chemotherapy, during the five
years in question, the treatment criteria used in the
1953 survey had to be changed in some respects.
Chemotherapy was more extensively indicated in
1958 than in 1953. Thus, some of the slight cases which
were managed as inactive in 1953 were managed as
active in 1958. On the other hand, follow-up studies
made on the prognosis of inactive cases in these five
years revealed that reactivation in certain cases of
nodular- and indurative-type tuberculosis was very
rare. Thus, some of the cases which were managed as
inactive in 1953 were managed as healed in 1958.

All cases for which artificial pneumothorax or
pneumoperitoneum would have been indicated in
1953, such as those with a small thin-walled cavity
with scanty infiltration, not very recent small
(sublobular) infiltrate, small non-homogeneous infil-
trates spread over a restricted area, etc., were pre-
scribed chemotherapy (A)2 or (B)3 in 1958. Some
cases of pulmonary tuberculosis for which surgical
treatment would have been indicated in 1953-for
example, those with a cavity incurable by artificial
pneumothorax, a large tuberculoma, localized
caseous bronchitis, etc.-were prescribed chemo-
therapy (B) in 1958.

In 1953, the individuals requiring treatment were
further divided into two groups-hospitalization

1 Yamaguchi, M. (1955) Bull. Wld Hlth Org., 13, 1041.
2Indicated on the assumption that no other therapy would

be likely to be needed in the future.
3Indicated in cases of uncertain prognosis-i.e., those

whose cure by chemotherapy alone would be doubtful, and
whose further treatment could be decided only after a certain
period of chemotherapy.

required and hospitalization not required-and for
the latter, rest at home was prescribed. In 1958,
however, persons with slighter forms of tuberculosis
were given ambulatory chemotherapy and were
allowed to continue to work. (Recent experience
has revealed that this form of treatment gives
satisfactory results in slighter cases, and it is
therefore now widely used in Japan.) Accordingly,
in 1958, individuals requiring treatment were classified
into three groups-hospitalization required, rest at
home required, and allowed to work.
The unspecified treatment in 1953 corresponds to

the symptomatic treatment in 1958, but some of the
slight cases for which this treatment would have
been indicated in 1953 were excluded from it in 1958
and prescribed chemotherapy instead.
The definition of suspected cavity was changed in

1958. In 1953, the presence of a shadow running
from a focus in the direction of the hilum was con-
sidered to suggest the presence of drainage bronchus
of a cavity and to indicate suspicion of cavity, but
later experience showed marked disagreements as
to the presence of drainage bronchus between
observers and even between repeated readings by the
same observer. Therefore, in 1958, the finding
" suspicion of cavity " was based only on the pre-
sence of a suspicious ring shadow. Thus many of the
cases which, in 1953, would have been designated
" suspicion of cavity " were classified "without
cavity" in 1958.

Criterion for drug-resistance tests
Culture on Ogawa medium containing 10 pg/ml

SM, 5 ,ug/ml INH or 10 ,ug/ml PAS was read at
6 weeks and the growth was compared with that of
a control culture. When the growth was roughly the
same as that of the control, the strain was considered
completely resistant, and when the growth was
significantly poorer on drug-containing medium, it
was considered partially resistant.

Diagnosis and classification of extrapulmonary tuber-
culosis
The diagnosis and classification of extrapulmonary

tuberculosis were made by local survey teams mainly
by means of inquiry, observation and palpation.
In both surveys, these findings were checked by
specialists. The classification was done according to
the International Statistical Classification of Dis-
eases, Injuries, and Causes of Death.4 In 1958,

' Manual of the International Statistical Classification of
Diseases, Injuries, and Causes of Death, 1957, Geneva, World
Health Organization.
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TABLE 1

RATE OF RESPONSE TO X-RAY EXAMINATIONS IN 1953 AND 1958

Incomplete or no X-ray examination
Total Cmltinhabitants CoXmplete Not examined Not examined

Year n sample examination Total Refu sed Absent becau se becaunse reasons
diseases or infancy

No. % No. % No. % No. No. No. No. No.

1958 69028 100.0 68269 98.9 759 1.1 301 218 36 14 190

1953 51011 100.0 50668 99.3 343 0.7 12 112 17 4 198

cases requiring medical treatment were classified as
active and the remaining as inactive or healed.

RATE OF RESPONSE, NUMBER EXAMiNED AND
METHOD OF ESTIMATION

Rate of response
As shown in Table 1, 98.9% of the inhabitants in

the sample-unit areas were given a complete radio-
logical examination in 1958 and 99.3 % in 1953, the
number of those examined being 68 269 (7.4% of the
total population) and 50 668 (5.8 %) respectively.
A complete radiological examination was made of
100O% of the inhabitants in 157 (52.2o%) of 301
sample-unit areas in 1958, and in 134 (63.8%) of 210
areas in 1953. Thus, in a comparison of the 1958
survey with that of 1953, a decrease of 0.4o% was
seen in the rate of response, against an increase of
18 000 persons in the survey population.

Distribution ofpersons examined by sex and age
Fig. 1 shows the distribution of persons examined

by sex and age in comparison with that of the
estimated total population of the country in 1953
and 1958. As can be seen, there was no marked dif-
ference between the distribution of the persons
examined in either survey and that of the total
population, but some slight difference existed in the
case of the young age-groups.

Method of estimation
The method of estimation was the same in both

surveys. The figures obtained in the survey were
related to the total population of Japan by multiply-
ing them by the ratio of total population to the total

FIG. I
DISTRIBUTION, BY AGE AND SEX, OF PERSONS X-RAYED
IN THE 1953 AND 1958 SURVEYS, COMPARED WITH THE

AGE AND SEX DISTRIBUTION OF THE TOTAL
POPULATION

1953

Males 80+ Females
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FIG. 2

SAMPLING ERRORS OF MAIN ESTIMATES, 1953 AND 1958

.___- 1958

1 = Active tuberculosis, requiring rest at home
2 = Active tuberculosis, requiring hospitalization
3 = Inactive tuberculosis
4 = Active tuberculosis, allowed to work
5 = Total active tuberculosis
6 = Healed tuberculosis
7 = Without pathological findings

number of persons examined. The total population
of Japan was estimated at 91.69 million on 1 August
1958. Tuberculosis morbidity estimates for the
whole country in the 1958 survey were therefore
made by multiplying the figures obtained in the

91 690 000
survey by = 1343.07.

68 269

1953

8 = Cases requiring rest, females
9= Cases requiring rest, males
10= Cases requiring rest, total
11 = Cases requiring treatment, males
12 = Cases requiring exercise caution, total
13 = Cases requiring treatment, total
14 = Unhealed tuberculosis
15 = Healed tuberculosis

Errors
The errors of the estimates obtained in the 1958

survey were computed by the method used in 1953.
Coefficients of variation of the estimates for dif-
ferent categories of disease and exercise status
obtained in the 1958 survey are given in Table 2 and
are shown together with those obtained in the 1953
survey in Fig. 2.
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TABLE 2

ESTIMATES, AND PRECISION OF ESTIMATES, FOR DIFFERENT CATEGORIES
OF DISEASE AND EXERCISE STATUS, 1958

Coefficients Confidence interval
Category and exercise status Estimates of at 95 %

variation probability level

Active tuberculosis, total: 3 038 000 0.0306 2 852 000- 3 224 000

Requiring hospitalization 864 000 0.0491 779 000- 949 000

Requiring rest at home 428 000 0.0631 374 000- 482 000

Allowed to work 1 746 000 0.0359 1 621 000- 1 871 000

Inactive tuberculosis of all forms 1 467 000 0.0364 1 360 000- 1 574 000

Healed tuberculosis of all forms 8558 000 0.0241 8 146 000- 8970 000

Without pathological findings 78 627 000 0.0040 77 997 000-79 257 000

TUBERCULOSIS, ALL FORMS

Of those who completed a radiological examina-
tion in 1958, active tuberculosis of all forms was
found in 3.3% and inactive in 1.6%, making a total
of 4.9%. The number of active cases in the country
was estimated at 3.04 million and that of inactive
cases at 1.47 million in 1958. As seen in Table 3,
the number of active cases increased by 0.12 million
and the prevalence decreased by 0.1% during the
five years, whereas the number and prevalence of
inactive cases decreased markedly, by 1.14 million
and by 1.4% respectively.

The estimated numbers of active cases in 1958 are
given in Table 2 by exercise status. The proportion
of active cases requiring hospitalization in 1958
(28.4%) was markedly lower than in 1953. The
estimated number of such cases fell from 1.37 million
to 0.86 million and their proportion of the total
number examined from 1.6% to 0.9%.
From Table 4 it can be seen that the prevalence of

both active and inactive tuberculosis showed a
similar age and sex pattern in the two surveys-viz.,
the prevalence was higher in males than in females
and was low among children under 15 years of age,
increasing with age after 14 years.

TABLE 3
ESTIMATES OF ACTIVE AND INACTIVE CASES OF TUBERCULOSIS (ALL FORMS),

BY SEX, 1953 AND 1958
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TABLE 4
PREVALENCE (%) OF ACTIVE AND INACTIVE TUBERCULOSIS (ALL FORMS), BY AGE AND SEX, 1953 AND 1958

I ~~~~~~~Active

1958

RequiringI
hospitaliza- IRequiring

tion Irest at home

0.9

1.2

0.7

0.3

0.3

0.2

0.1

0.0

0.1

0.0

0.0

0.0

0.3

0.3

0.4

0.7

0.7

0.8

1.1

1.3

1.0

1.5

2.2

0.9

1.3

2.0

0.7

1.7

2.0

1.4

1.1

2.7

0.8

2.0

2.7

1.3

1.9

3.0

0.9

2.2

3.4

0.9

1.8

2.0

1.7

1.6

2.9

0.6

2.5

4.2

1.3

3.0

3.4

2.7

3.3

5.6

2.4

0.5

0.6

0.3

0.2

0.3

0.1

0.2

0.3

0.1

0.1

0.1

0.1

0.3

0.2

0.2

0.5

1.6

0.4

0.7

1.0

0.4

0.7

0.8

0.5

0.7

1.0

0.5

0.7

1.1

0.4

0.6

0.8

0.4

0.7

1.1

0.3

0.9

1.2

0.5

0.8

0.9

0.7

1.0

0.9

1.0

0.2

0.0

0.3

1.0

1.7

0.5

0.5

1.4

0.8

1.2

Allowed

to work

1.9

2.4

1.5

0.2

0.2

0.2

0.2

0.3

0.1

0.3

0.3

0.3

0.5

0.6

0.4

1.6

1.6

1.5

2.0

2.3

1.8

3.2

3.7

2.8

3.3

4.0

2.8

3.7

5.2

2.5

3.4

5.0

2.1

4.0

5.5

2.5

3.9

2.3

3.7

4.6

2.8

4.1

6.2

2.1

3.9

5.5

2.7

3.3

5.6

1.6

3.8

3.4

4.1

2.5

5.6

1.2

Total

3.3
4.2
2.5
0.7
0.7
0.7
0.5
0.6
0.3
0.4
0.3
0.4
1.1
1.0
1.1

2.7
2.8
2.6
3.9
4.6
3.2
5.4
6.7
4.2

5.3
7.0
4.1
6.1
8.3
4.4
5.7
8.5
3.3
6.8
7.4
4.1

6.6
9.6
3.7
6.8
9.0
4.5

6.9
9.0
4.8
5.7
8.4
3.7

6.9
11.5
3.4
7.3
8.1
6.8
6.6

11.1
4.7

1953

Total

3.4

4.2

2.6

1.0

1.3

0.8

1.1

1.1

1.2

1.3

1.7

0.9

2.5

2.9

2.1

4.0

4.7

3.5

5.8

7.2

4.6

6.6

8.9

4.9

4.9

6.6

3.6

5.2

6.6

3.7

4.8

6.5

3.1

4.8

6.3

3.3

4.2

5.5

3.0

4.6

6.7

2.7

4.9

0.2

3.7

4.9

6.5

3.5

4.4

7.2

2.6

2.8

2.9

2.8

1.4

1.8

Inactive

1958

1.6

2.0

1.2

0.1

0.1

0.1

0.2

0.2

0.3

0.3

0.3

0.2

0.7

0.8

0.6

1.5

1.9

1.1

2.5

3.4

1.7

3.2

4.1

2.5

3.2

4.2

2.4

2.9

4.5

1.6

3.6

4.6

2.6

3.7

4.0

3.3

3.5

4.4

2.5

4.0

4.6

3.5

4.3

6.5

2.7

3.9

4.5

3.4

4.3

6.1

2.2

3.3

5.6

2.3

1.3

2.6

1953

3.0

3.6

2.5

0.4

0.5

0.3

1.0

1.1

0.9

1.0

1.0

0.9

0.9

1.0

0.9

2.0

6.0

1.8

3.5

4.4

2.8

4.8

6.0

3.9

4.3

5.5

3.3

5.5

7.2

4.0

6.6

7.7

5.5

5.7

6.8

4.4

5.8

7.8

3.8

6.8

9.3

4.4

6.2

7.6

5.0

8.0

10.3

6.0

6.6

5.6

7.3

9.7

8.9

10.2

9.5

15.8

7.3

4.2

3.6

5.0

Total

1958 1953

4.9 6.4
6.2 7.8
3.7 5.1
0.7 1.4
0.7 1.8
0.7 1.1
0.6 2.1
0.7 2.2
0.4 2.1
0.6 2.3
0.5 2.7
0.7 1.8
1.3 3.4
1.3 3.9
1.3 3.0
3.4 6.0
3.6 10.7
3.3 5.3
5.3 9.3
6.5 11.6
4.3 7.4
7.9 11.4

10.1 14.9
5.9 8.8
8.5 9.2

11.2 12.1
6.6 6.9
9.4 10.7

12.5 13.8
6.8 7.7

8.7 11.3
13.0 14.2
4.9 8.6

10.4 10.5
14.0 13.1
6.7 7.7

10.3 10.0
13.7 13.3
7.0 6.8

10.2 11.4
13.4 16.0
7.0 7.1

10.9 11.1
13.6 13.8
8.3 8.7

10.0 12.9
14.9 16.8
6.4 9.5

10.8 11.0
16.0 12.8
6.8 9.9

11.6 12.5
14.2 11.8
9.9 13.0
9.9 10.9

16.7 15.8
7.1 9.1
1.3 4.2
- 3.6
2.6 5.0

Age
(in years)
and sex

All ages
Males
Females

0-4
Males
Females

5-9
Males
Females

10-14
Males
Females

15-19
Males
Females

20-24
Males
Females

25-29
Males
Females

30-34
Males
Females

35-39
Males
Females

40-44
Males
Females

45-49
Males
Females

50-54
Males
Females

55-59
Males
Females

60-64
Males
Females

65-69
Males
Females

70-74
Males
Females

75-79
Males
Females

80-84
Males
Females

85+
Males
Females

Age unknown
Males
Females
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FIG. 3

PREVALENCE OF ACTIVE
AND INACTIVE
TUBERCULOSIS, ALL
FORMS, BY AGE, 1953
AND 1958

Fig. 3 shows that the prevalence of inactive
tuberculosis of all forms decreased markedly in all
age-groups during the five years, while that of active
tuberculosis decreased only in persons under 35
years of age and increased in those over 34 years.
This resulted in the prevalence of active and inactive
tuberculosis decreasing markedly in younger age-

groups, but remaining at almost the same level in
older age-groups. As can be seen in Table 5, in
1953, 41.8% of those with active tuberculosis were

under 30 years of age, while in 1958 the cor-

responding figure was only 24.5 %.
The increase of active tuberculosis in older age-

groups might be partially explained by the slight
broadening of the definition of active tuberculosis.
It is remarkable that even under such circumstances
-i.e., where active tuberculosis increased in older
age-groups-both the prevalence of active tubercu-
losis and that of inactive decreased in younger age-

groups during the five years. This trend was the same
for both sexes, as can be seen in Fig. 4 and 5.

In urban districts, the prevalence of both active
and inactive tuberculosis decreased during the five
years (active from 4.5% to 3.7% and inactive from

TABLE 5
ESTIMATES OF ACTIVE CASES OF TUBERCULOSIS (ALL

FORMS), BY AGE, 1953 AND 1958

1958 1953
Age

(in years) Estimated Distribu- Estimated Distribu-
number tion (%) number tion (%)

0-14 145000 4.8 352000 12.0

15-29 598 000 19.7 870 000 29.8

30-44 978 000 32.2 873 000 29.9

45-59 783 000 25.8 502 000 17.2

60 and over 533 000 17.5 325 000 11.1

All ages 3040 000 ( 100.0 2920000 ] 100.0
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FIG. 4

PREVALENCE OF ACTIVE
TUBERCULOSIS, ALL

FORMS, BY SEX AND AGE,
1953 AND 1958

FIG. 5

PREVALENCE-OF ACTIVE AND
mIINACTIVE TUBERCULOSIS,

ALL FORMS, BY SEX
AND AGE,J953 AND 1958
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T. OMURA AND OTHERS

FIG. 6
PREVALENCE OF ACTIVE AND INACTIVE TUBERCULOSIS, BY OCCUPATION, 1953 AND 1958

Total

Professional and
technical workers

Administmtive and
managerial workers

Office workers 1953
1958

Salesmen 1953
1958

Furmrs, lumbemen, 1953

huntsmen, fishermen
and similar workers 1958

Miners, stonemasons
1953

1958

Transportation workers'1953
1958

Skilled and unskillod 1953
wofkers 1958

Services
1953
1958

Others and Unknown 1958

I

I I

0 1 2 3 4 5 6 7 8 9 10 11
Prevalence rate (S)

12 13 14 15 16 17 18

WHO 1592

NOTE: The category " Services " Includes policemen, firemen, guards, cooks, waiters and waitresses, dancers, guides, etc.

_ l~ Active tuberculosis

4.2% to 1.8 %), while in rural districts, the prevalence
of active tuberculosis remained at 2.7% and that of
inactive decreased from 2.2% to 1.3%.
The prevalence of active and inactive tuberculosis

by occupation is given in Fig. 6 for both surveys.
In 1958, the prevalence was highest in administrative
and managerial workers (15.2 %), next in office
workers (10.5 %), miners and masons (10.2%) and
professional workers (10.1 %), and lowest in farmers,
lumbermen, fishermen, etc. (4.6 %) and in those
engaged in other work or of unknown occupation

Inactive tuberculosis

(3.4 %). The results from the 1953 survey showed the
same pattern. The prevalence decreased during the
five years in all occupational groups.

PULMONARY TUBERCULOSIS

Activity of disease
The over-all prevalence of active and inactive

disease decreased from 6.4% to 4.8% in the five
years; however, a marked decrease was seen only in
inactive tuberculosis (from 3.0% to 1.6 %). Of all

I I II
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TREND OF TUBERCULOSIS IN JAPAN, 1953-58

FIG. 7

PREVALENCE OF PULMONARY
TUBERCULOSIS, BY AGE, 1958

tuberculosis cases in 1958, 14.7% were active
infectious, 53.8% active non-infectious and 32.3%
inactive. Among those with active tuberculosis
only 28.1 % required hospitalization, 13.7% needed
rest at home and 58.2% were allowed to work. A
classification of this sort was not made in 1953.

FIG. 8

PREVALENCE OF ACTIVE [ Males
PULMONARY 10 ..--- Femal

TUBERCULOSIS, BY SEX - Males
AND AGE, 1958 _ C_,,

Observed by age, the prevalence of active infec-
tious tuberculosis was very low in persons under 20
years of age, but in those over 50 years of age it
exceeded 1.6%, as shown in Fig. 7.
The prevalence of active pulmonary tuberculosis

in 1958 is given in Fig. 8 by age and sex. The same
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TABLE 6

ESTIMATES OF CASES SHOWING PULMONARY TUBERCULOUS PATHOLOGY,
BY TYPE OF DISEASE, 1953 AND 1958

1958 1953

Type of disease Estimated no. Estimated no. Distrib
of cases Distribution W% of cases Ditiution(%

Total 12 930 000 100.0 13 570 000 100.0

Primary tuberculosis 70 000 0.5 250 000 1.9

Pleurisy 10 000 0.1 000 0.1

Millary tuberculosis 0 10 000

lnfiltrative- and mixed-
type tuberculosis 2 840 000 22.0 2 840 000 20.9

Nodular and indurative
tuberculosis 2 480 000 19.1 2 860 000 21.1

Deformation by treat-
ment 220 000 1.7 100 000 0.7

Pleural adhesion and
calciflcation 7 310 000 56.6 7 500 000 55.3

trend as was seen for tuberculosis of all forms was
observed: the prevalence was at about the same
level in both sexes under 25 years of age and marked-
ly higher in males than in females in older age-
groups for both active and active infectious tuber-
culosis.

Radiological findings by pathological type
The prevalence of radiological pathology, diag-

nosed as tuberculous, decreased from 15.7% to
14.1 % in the five years. Of the 50 668 persons
examined in 1953, 7938 were found with radio-
logical tuberculous pathology, 4389 of them having
calcification and/or pleural adhesion only; in 1958,
of the 68 269 persons examined, 9624 were found
with radiological tuberculous pathology, 5444 of
them having calcification and/or pleural adhesion
only. Of 4180 persons found in 1958 with tuber-
culous pathology other than calcification or pleural
adhesion, 44 had enlarged hilar lymph nodes or
pleural effusion, the remaining 4136 consisting of
minimal cases (77.1 %), moderately advanced cases
(16.6%) and far advanced cases (according to the
United States National Tuberculosis Association
classification) (6.3 %).

Table 6 gives the estimated number and percent-
age of persons showing pulmonary tuberculous
pathology distributed by type of disease. The most
prevalent type was calcification and pleural adhesion
in both surveys. The percentage of infiltrative- and

mixed-type tuberculosis was higher than that of the
nodular and indurative type in 1958, while in 1953
the two percentages were almost the same. A
marked decrease in primary tuberculosis and a
slight decrease in the nodular and indUrative type
were observed in 1958. Deformation by treatment
was more than twice as frequent in 1958.
The prevalence of pulmonary findings in 1958 is

given by age for each of the three main pathological
types in Fig. 9. Primary tuberculosis was found only
in younger age-groups, decreasing with age, while
the prevalence of the infiltrative and mixed type and
of the nodular and indurative type increased with
age.
The distributions by age of infiltrative- and

mixed-type tuberculosis in 1953 and 1958 are com-
pared in Fig. 10, and those of the nodular and
indurative type in Fig. 11. A marked decrease in
persons under 35 years of age and an increase in
older age-groups were seen in 1958 in infiltrative-
and mixed-type tuberculosis. This coincides well
with the age trend of active tuberculosis in 1953 and
1958. Nodular- and indurative-type tuberculosis
decreased in both younger and older age-groups in
1958.
The fact that the age trend of active tuberculosis

coincides with that of infiltrative- and mixed-type
tuberculosis can well be understood, since, as shown
in Table 7, over 95% of the cases of infiltrative- and
mixed-type tuberculosis were active, as against only
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FIG. 9

PREVALENCE OF
PULMONARY

TUBERCULOUS
PATHOLOGY, BY AGE AND

TYPE OF DISEASE, 1958

3.7% of nodular- and indurative-type cases; of the
cases of active tuberculosis, more than 90% were of
the infiltrative and mixed type and only 3.1 % of the
nodular and indurative type. In Table 7, nine persons
who gave positive bacteriological findings but pre-
sented no radiological pathology are included in the
item " without pathological findings ".

In 1958, the prevalence of infiltrative- and mixed-
type tuberculosis was practically the same in both

FIG. 10

PREVALENCE
OF INFILTRATIVE-
AND MIXED-TYPE

TUBERCULOSIS, BY AGE,
1953 AND 1958

sexes under 25 years of age, but it was markedly
higher in males than in females over 25 years, as
shown in Fig. 12. The prevalence of nodular- and
indurative-type tuberculosis in 1958 showed the
same trend as that of the infiltrative and mixed type,
but the increase in prevalence in males over 25 years
of age was not so marked as in the latter type
(Fig. 13). The age and sex trend was the same in
1953.

WHO 1596
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FIG. 11

PREVALENCE OF NODULAR-
AND INDURATIVE-TYPE
TUBERCULOSIS, BY AGE,
1953 AND 1958

The relation between exercise status and type of
disease among cases of active pulmonary tuber-
culosis is shown in Table 8, where the results
are given only for 1958, as no subclassification
of active tuberculosis was made in 1953. All
persons with miliary tuberculosis and most of

those with pleurisy and mixed-type tuberculosis
were considered to require hospitalization,
while many persons with infiltrative-type and
nodular- and indurative-type tuberculosis were
allowed to work, despite the fact that the disease was
active.

TABLE 7
RELATION BETWEEN ACTIVITY AND TYPE OF DISEASE, 1958

Distribution (%) by category Distribution (%) by type
Type of disease

of activity for eacT type of disease of disease for each category of activity
Active Inactive Healed Active Inactive Healed

Total 23.0 11.0 66.1 - - -

Primary tuberculosis 90.2 9.8 - 2.1 0.5

Pleurisy 100.0 - - 0.3 -

Miliary tuberculosis 100.0 - - 0.1 - -

Infiltrative or mixed type: 95.5 4.5 - 91.2 9.0 -

Infiltrative 95.3 4.7 - 65.7 6.8 -

Mixed 96.1 3.9 - 25.6 2.2 -

Nodular or indurative type 3.7 47.0 49.2 3.1 82.1 14.3

Deformation by treatment 35.2 51.9 13.0 2.6 8.0 0.3

Pleural adhesion and calcification 0.1 0.1 99.8 0.2 0.5 85.4

Without pathological findings I100.0 a - - 0.4 a - -

a Nine cases with positive bacteriological findings but no radiological pathology.
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FIG. 12

PREVALENCE OF
INFILTRATIVE- AND

MIXED-TYPE TUBERCULOSIS,
BY SEX AND AGE, 1958
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Cavitary tuberculosis
Cavitary tuberculosis decreased slightly during the

five years both in prevalence and in estimated
number of cases, as shown in Table 9. The marked
decrease in suspected cavitary cases in 1958 is due to
a change in the definition " suspicion of cavity " in
that year (see page 21).

Cavitary tuberculosis was found to be about
twice as high in males (definite 0.6%, suspected
0.5%) as in females (definite 0.3 %, suspected 0.3%.)
in 1958, and more or less the same trend was seen in

FIG. 13
PREVALENCE OF NODULAR-

AND INDURATIVE-TYPE
TUBERCULOSIS, BY SEX

AND AGE, 1958

1953. As shown in Fig. 14, the prevalence of cavi-
tary tuberculosis increased with age in both surveys;
it was lower generally in 1958 than in 1953, the
difference being most marked in ages under 35
years.
As shown in Tables 10 and 11, 13.9% of the

active cases found in 1958 had a definite cavity and
these formed almost one half (49.3%) of the cases
requiring hospitalization. On the other hand, most
persons with non-cavitary tuberculosis were treated
at home, 75.4% of them even being allowed to work.
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TABLE 8

RELATION BETWEEN EXERCISE STATUS AND TYPE OF DISEASE AMONG PERSONS
WITH ACTIVE PULMONARY TUBERCULOSIS, 1958

Type of disease

Total

Primary tuberculosis

Pleurisy

Miliary tuberculosis

Infiltrative or mixed type:

Infiltrative

Mixed

Nodular or indurative type

Deformation by treatment type

Pleural adhesion and calcification

Without pathological findings

Distribution (%) by exercise status
for each type of disease

Requiring
hospitali-
zation

28.1

23.9

85.7

100.0

28.6

13.7

67.0

2.9

42.1

Requiring Allowed
rest at home to work

13.7

41.3

14.3

11.8

13.4

7.6

29.0

21.1

100.0

100.0

58.2

34.8

59.6

72.9

25.4

68.1

36.8

Distribution (%) by type of disease
for each exercise status

Requiring Requiring
hospitali- rest at home
zation

1.8

1.0

0.3

92.8

31.9

60.8

0.3

3.9

6.3

0.3

78.5

64.4

14.2

6.6

4.0

1.3

3.0

Allowed
to work

1.2

93.5

82.3

11.2

3.6

1.6

TABLE 9

PREVALENCE OF CAVITARY TUBERCULOSIS,
1953 AND 1958

1958 1953

Cavity classification Preva- Estimated Preva Estimatedlneno.of cases rv-no.of caseslne
in total lence itotal

( population ( population

With cavity 0.4 410 000 0.6 540 000

Suspicion of cavity 0.4 370 000 1.7 1 500 000

Results of bacteriological examination

Of those eligible for examination in 1958, 6617
persons were in fact examined, corresponding to a

response rate of 68.6%. This was much higher than
the response rate (49.5%) obtained in the 1953
survey.

In 1958, 334 of the persons examined bacterio-
logically were found positive either by microscopy
or by culture, giving a positivity rate of 5.0 %.
Among these 334 bacteriologically positive cases

there were 9 persons whose X-ray pictures were

classified as pathological by local readers but after-

TABLE 10
RELATION BETWEEN ACTIVITY AND PRESENCE OF CAVITY AMONG CASES

WITH PULMONARY TUBERCULOUS PATHOLOGY, 1958

Distribution (%) by category Distribution (%) by cavity
of activity for each cavity classification for each category

Cavity classification classification of activity

Active I nactive Healed Active I nactive Healed

Total 23.0 11.0 66.1 - _

With cavity 100.0 - - 13.9 _

Suspicion of cavity 100.0 - - 12.5 - -

Without cavity 18.0 11.7 70.3 73.7 100.0 100.0
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TABLE 11
RELATION BETWEEN PRESENCE OF CAVITY AND EXERCISE STATUS AMONG PERSONS WITH ACTIVE

PULMONARY TUBERCULOSIS, 1958

Distribution (%) by exercise status for each cavity Distribution (%) by cavity classification for each
Cavity classification exercise status

classification Requiring Requiring Allowed Requiring Requiring Allowed
hospitalization rest at home to work hospitalization rest at home to work

Total 28.1 13.7 58.2 - -

With cavity 100.0 - - 49.3 -

Suspicion of cavity 56.9 22.1 21.0 25.2 20.1 4.5

Without cavity 9.7 14.8 75.4 25.5 79.9 95.5

wards found to be non-pathological by central
readers. In 1953, 5.9% of those subjected to bac-
teriological examination gave positive results.

In 1958, 6.3% of the males and 3.7% of the
females who were examined bacteriologically were
found to be bacilli positive. The rate was also lower
in females than in males in 1953 (4.3 % as compared
to 7.3 %). It was lowest in the age-group 10-14 years
and highest in the age-group 20-29 years in both
surveys, as shown in Fig. 15.

Fig. 16 gives the bacilli-positive rate observed by
type of disease in 1953 and in 1958. In both
surveys, the rate was highest in mixed-type tuber-
culosis, next in the deformation by treatment type,

FIG. 14

PREVALENCE OF CAVITARY
TUBERCULOSIS, BY AGE, _

1953 AND 1958

followed by the infiltrative type; it was very low in
the other types. No bacilli-positive cases were
found among persons with miliary tuberculosis and
pleurisy.

In 1958 only, as already mentioned (page 20),
strains from bacteriologically positive cases were
examined for drug-resistance. Of 278 strains thus
examined, 130 were obtained from individuals with a
history of chemotherapy and 148 from those who
had never been treated by chemotherapy. Of the
strains obtained from the former cases, 28.3% were
completely resistant to 10 ,ug/ml SM, 5 ,ug/ml INH
and/or 10 ,ug/ml PAS, 21.5% being resistant to a
single drug, 2.3% to two drugs and none to all three
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FIG. 15

BACILLI-POSITIVE RATE,
BY AGE,
IN THOSE EXAMINED
BACTERIOLOGICALLY,
1953 AND 1958

drugs. SM-resistance was found in 19.2%, INH-
resistance in 3.8% and PAS-resistance in 3.1 %.
Among the strains obtained from persons who had

never been treated by chemotherapy, 7.4% were

FIG. 16
BACILLI-POSITIVE RATE, BY TYPE OF DISEASE, 1953 AND

1958

Total

Mixed
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treatmet type
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NOTE: No bacilli-positive cases were found among persons
with miliary tuberculosis or pleurisy.

found to have complete resistance to SM, INH
and/or PAS at the levels mentioned above, 6.0%
being resistant to a single drug, 1.4% to two drugs
and none to all three drugs. SM-resistance was
found in 5.4%, INH-resistance in 2.7% and PAS-
resistance in 0.7%.

Including partial resistance at the same levels,
46% of the strains obtained from persons pre-
viously treated by chemotherapy were found to be
resistant to one or more of the three drugs-24.6%
to a single drug, 20.8% to two drugs and 0.8% to all
three drugs. Among the strains from persons who
had had no previous chemotherapy, complete or
partial resistance to one or more of the drugs
was found in 10.8 %-8.1 % to a single drug, 2.0%
to two drugs and 0.7% to all three.

Treatment indicated

The treatment indicated for cases of active
pulmonary tuberculosis is given in Table 12 for 1953
and 1958. Chemotherapy was indicated for the
majority of active cases in both surveys. A remark-
able decrease in surgical treatment in 1958 was due
to the fact that some of the cases-for example,
those which had been prescribed surgical treatment
in 1953-were prescribed chemotherapy in 1958.
Artificial pneumothorax and pneumoperitoneum
were already becoming uncommon in 1953, and in
1958 they were not prescribed at all.
Table 13 gives the treatment required for active

pulmonary cases in 1958, according to type of
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TREATMENT INDICATED FOR
TABLE 12

CASES OF ACTIVE PULMONARY TUBERCULOSIS, 1953 AND 1958

1958 1953 a

Form of treatment Distribution Estimated Distribution Estimated
No. Ditibto no. In total No. srio no. In total

(%) population % population

Total 2 214 100.0 2 970 000 1 588 100.0 2 710 000

Chemotherapy:

Total 2 063 93.2 2 770 000 1 250 78.7 2 140 000

Chemotherapy (A) b 1 661 75.0 2 230 000

Chemotherapy (B) c 402 18.2 540 000

Surgical treatment:

Total 32 1.4 40 000 122 7.7 210 000

Thoracoplasty 12 0.5 20 000 68 4.3

Resection 17 0.8 20 000 52 3.3

Other 3 0.1 0 2 0.1

Non-surgical collapse therapy - - - 99 6.2 170 000

Symptomatic treatment 119 5.4 160 000 217 13.9 370 000

a When more than one treatment was indicated for a single case, each treatment was counted as one; the total number of treat-
ments indicated therefore exceeded the total number of active cases.

b Indicated on the assumption that no other therapy would be likely to be needed in the future.
c Indicated in cases of uncertain prognosis-i.e., those whose cure by chemotherapy alone would be doubtful, and whose further

treatment could be decided only after a 6- to 12-month follow-up of the response to chemotherapy.

disease. All cases of primary tuberculosis and tomatic treatment (given in far-advanced cavitary
nodular and indurative tuberculosis, and also most cases with no hope of healing by chemotherapy and
cases of the infiltrative type, were prescribed chemo- surgical treatment) was indicated in 20.0% and
therapy. As regards mixed-type tuberculosis, symp- surgical treatment in 4.1%. Of the cases in the

TABLE 13
TREATMENT INDICATED FOR CASES OF ACTIVE PULMONARY TUBERCULOSIS, BY TYPE

OF DISEASE, 1958

Chemotherapy
-_________- Surgical SymPtom-

Type of disease TCoalChemo- Chemo- treatment aticTtl therapy therapy W treatment
__________________ _____W (A) a (%) _______

Primary tuberculosis 100.0 100.0 - - -

Infiltrative or mixed type: 93.0 74.1 19.0 1.3 5.6

Infiltrative 99.7 89.3 10.4 0.3 0.1

Mixed 76.0 35.0 41.0 4.1 20.0

Nodular or indurative type 100.0 79.7 20.3 - -

Deformation by treatment type 82.5 75.4 7.0 8.8 8.8

a See footnote b in Table 12.
b See footnote c In Table 12.
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TABLE 14

EXTRAPULMONARY TUBERCULOSIS, BY ACTIVITY AND SITE OF DISEASE, 1953 AND 1958

Estimated Percentage distribution by site of disease
Yer Ac- no. of cases

tivity in total Meninges, and peri- Vertebrae Bones and Lymphatic Genito- Adrenal Other
population etc. aonden- Vrtba joints system urinary glands organs

Active 85 000 1.6 18.8 25.0 17.2 17.2 6.3 - 14.1

1958 Inactive 72 000 - 9.3 29.6 14.8 24.1 13.0 5.6 3.7

Total 158 000 0.8 14.4 27.1 16.1 20.3 9.3 2.5 9.3
1~~~~

Active 208 000 2.4 15.6 30.3 20.5 10.7 11.5 2.4 6.6

1953 Inactive 78 000 - 13.0 17.4 15.2 39.2 2.2 - 13.0

Total 287 000 1.8 14.9 26.8 19.0 18.5 8.9 1.8 8.3

category "deformation by treatment" 8.8% were
prescribed surgery and the same percentage sympto-
matic treatment.

EXTRAPULMONARY TUBERCULOSIS

The total numbers of cases of active and inactive
extrapulmonary tuberculosis were estimated at
287 000 (0.33% of the total population) in 1953,
and at 158 000 (0.17%) in 1958-a marked decrease
during the five years. The distribution of extra-
pulmonary tuberculosis cases by activity and site of
disease in 1953 and in 1958 are compared in Table 14.
The most common type in both surveys was tuber-
culosis of the vertebrae, the next being tuberculosis
of the lymphatic system, followed by tuberculosis of
the bones and joints.

NON-TUBERCULOUS CHEST FINDINGS

Of those X-rayed in 1958, 0.81 % gave non-
tuberculous chest findings. Persons who showed a
suspicious shadow suggestive of primary atypical
pneumonia in the first radiogram were finally
diagnosed by re-examination after one month. As
shown in Table 15, primary atypical pneumonia and
bronchiectasis were the most prevalent non-tuber-
culous findings, followed by fibrosis. The frequency
of non-tuberculous findings was much the same in
the two sexes, except for pneumoconiosis, which,
in view of its character as an industrial disease,
was considerably more common in males.

Table 16 gives the distribution of non-tuberculous
chest findings by age. Most of the cases of primary
atypical pneumonia were found in younger age-
groups, while most of the other types of case were
found in older age-groups, except those of pulmo-

TABLE 15
NON-TUBERCULOUS CHEST FINDINGS, BY SEX, 1958

Total
Males Females

No. %

Number undergoing
complete X-ray exam-
ination 68 269 100.0 32 866 35 403

Total with non-tuber-
culous chest findings 553 0.81 273 280

Primary atypical pneu-
monia 123 0.18 56 67

Bronchiectasis 118 0.17 57 61

Pulmonary cyst 18 0.03 14 4

Pulmonary tumour 39 0.06 17 22

Fibrosis 89 0.13 24 65

Pulmonary suppuration,
pneumonia and bron-
chitis 68 0.10 39 29

Pneumoconiosis 43 0.06 39 4

Others 55 0.08 27 28

nary suppuration, pneumonia and bronchitis, most
of which were found at ages under 20 years and over
39 years.

COVERAGE OF THE TUBERCULOSIS CONTROL PROGRAMME

Coverage of previous health examinations and
BCG vaccination
The extent of previous tuberculin testing and

BCG vaccination was surveyed in 1953 and in 1958,
and in the latter year the extent of previous radio-
logical examination was surveyed in addition.
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TABLE 16
NON-TUBERCULOUS CHEST FINDINGS, BY AGE, 1958

All ages

Total

Primary atypical pneumonia

Bronchiectasis

Pulmonary cyst

Pulmonary tumour

Fibrosis

Pulmonary suppuration, pneumo-
nia and bronchitis

Pneumoconiosis

Others

553

123

118

18

39

89

68

43

55

0-19 years 20-39 years 40-59 years

140

88

3

2

23

24

57

24

11

4

6

3

4

2

3

131

7

30

9

12

23

14

27

9

Table 17 shows the distribution of those who had
been tuberculin tested, X-rayed or BCG vaccinated
before the 1958 survey. The proportion of those
tuberculin tested rose from 58.4% in 1953 to
69.4% in 1958, and of those BCG vaccinated from
34.1 % to 38.2%. In 1958, about two-thirds of the
population were estimated to have undergone pre-

vious radiological examination. Fig. 17 shows the
proportion of those in each age-group who had been
X-rayed at least once before the 1958 survey. As can

be seen, X-ray examination had been carried out

ESTIMATES OF THE NUMBER

most commonly in the age-group 10-19 years, while
in older age-groups, where the prevalence of tuber-
culosis was very high, the coverage by X-ray exa-
mination had been inadequate.

Fig. 18 shows the percentage, by age-group, of
tuberculin-negative reactors (i.e., with erythema
measuring less than 10 mm), and the percentage of
persons BCG vaccinated during the year preceding
the 1958 survey. A gap between the two curves is
noticeable in ages under 5 years and over 15 years.
This means that the vaccination coverage had been

TABLE 17

OF PERSONS PREVIOUSLY EXAMINED OR VACCINATED AND THEIR PERCENTAGE
OF THE TOTAL POPULATION, 1958

Examined/vaccinated, total:

Within 1 year:

Total

At mass examination

Others

Over 1 year

Not examined/not vaccinated

Uncertain

Estimated number Estimated percentage of total population

Tuberculin |X-ray exam- BCG vacci- Tubierculin |X-ray exam- |BCG vacci-
test ination nation test ination nation

63610000 60920000 35010000 69.4 66.4 38.2

33 350 000 43 830 000 8 980 000 36.4 47.8 9.8

- 38 360 000 - - 41.8 -

- 5 470 000 - - 6.0 -

30 260 000 17 090 000 26 030 000 33.0 18.6 28.4

24 270 000 30 310 000 53 840 000 26.5 33.1 58.7

3 810 000 470 000 2 850 000 4.2 0.5 3.1

Totalipopulationatd 9169o0010.a00010.

60 years
and over

225

4

74

5

19

63

27

14

19

100.0Total population 91 690 000 100.0 100.0
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FIG. 17

EXTENT OF PREVIOUS
CHEST X-RAY
EXAMINATIONS
BY AGE, 1958

adequate only as far as schoolchildren were con-
cerned, and suggests that more effort should be made
to vaccinate the children under 5 years of age, a group
for whom BCG vaccination is urgently required.

Awareness of the disease in persons with active
tuberculosis

In Table 18, persons with active tuberculosis of
all forms are divided into three categories-those

aware of their disease, those believing themselves
healthy in spite of their tuberculosis history, and
those unaware of either past or present disease. As
can be seen, only one-quarter of those with active
tuberculosis were aware of their disease in 1958,
although this proportion was higher than in 1953.
The proportion of those aware of disease was much
higher in severer cases-i.e., those requiring hospital-
ization-than in other cases, but even among the
former, this proportion was less than one half in 1958.

.X FIG. 18
100 EXTENT OF BCG

VACCINATION DURING THE
YEAR PRECEDING
THE 1958 SURVEY
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TABLE 18
AWARENESS OF DISEASE AMONG PERSONS WITH ACTIVE TUBERCULOSIS

1953 1958

All forms of tuberculosis Active
Al ofm Rqiig-______-infectious positiveOf Requiring ~~Requiring Aloepumnay tbruosisiv

tuberculosis Total hospitazi- rest at Allworkd pulmonay tuberculosis
(% (% zation home towrk tbecloi)

Aware of present illness 21.4 25.7 45.3 22.6 16.8 41.3 38.9

Aware of past illness but
not of present 17.1 23.2 17.4 19.7 26.8 18.3 17.4

Unaware of past or present
Illness 61.5 51.1 37.3 57.7 56.3 40.4 43.7

In Table 19, persons with active pulmonary disease and were prescribed hospitalization in the
tuberculosis who were aware of their disease have 1958 survey. The ratios are given for various
been distributed according to reason for examina- occupational groups, in which the systems of
tion and time of discovery of the disease: 44.6% of health insurance and health control differ.
the cases were found by voluntary visit to clinics and Though the number of observations is too small
29.6% by mass examination. The proportion of to draw any definite conclusions, the ratio of those
cases found by mass examination showed an under treatment to those with active tuberculosis
increase year by year. aware of their disease seems to be below the average

in employees of very small enterprises, in the self-
Frequency of treatment of active cases employed other than farmers, etc., in day-labourers

and in housewives.
Table 20 shows the ratio of persons under treatment The ratio of persons hospitalized to persons with

to all persons with active tuberculosis aware of their active tuberculosis aware of their disease is based on
disease and the ratio of those hospitalized to all those a smaller number of observations. It was in general
with active tuberculosis who had been aware of their very low.

TABLE 19
PERSONS WITH ACTIVE PULMONARY TUBERCULOSIS WHO WERE AWARE OF THEIR DISEASE,

DISTRIBUTED BY REASON FOR AND TIME OF DISCOVERY OF DISEASE, 1958

Time intervals between discovery and survey
Distribution (in years): Distribution (%) by reason

Reason for discovery (%) by reason for discovery
for discovery

0-1 1-3 3+ Uncertain

Mass examination of employees and students 22.1 27.2 24.4 23.2 3.3

Mass examination of general inhabitants 4.4 8.8 6.5 1.4 1.6

Mass examination of TB contacts and food-handlers, etc. 2.0 4.0 1.4 1.8 -

Mass examination on admission to schools and enterprises 1.1 3.2 0.7 0.5 -

Voluntary visit to clinics for health checking 44.6 42.4 48.9 52.3. 11.5

At time of examination of other diseases 11.0 11.2 12.9 11.4 4.9

Others 4.0 - 4.3 6.8 1.6

Uncertain 10.7 3.2 0.7 2.7 77.0

Distribution (%) by time interval between discovery and survey 24.1 22.6 33.9 19.4

41



T. OMURA AND OTHERS

TABLE 20

PROPORTION UNDER TREATMENT OR HOSPITALIZED OF PERSONS WITH ACTIVE TUBERCULOSIS
AWARE OF THEIR DISEASE, BY OCCUPATIONAL GROUP, 1958

Number of cases Number of cases

Aware of
Percentage their disease Percentage

Occupational group Aware of Under under and distribution
their disease treatment treatment c,lassified as Hospitalized dsrbto

"requiring
hospitali-
zation"

Total 582 433 74.4 291 103 35.4

Employees of large enterprises 99 72 72.7 31 13 41.9

to ,, medium-sized enterprises 36 30 83.3 12 4 33.3

small enterprises 24 17 70.8 11 10 90.9

very small enterprises 17 11 64.7 8 2 25.0

Self-employed (farmers, fishers, etc.) 58 42 72.4 33 7 21.2

Self-employed (others) 52 35 67.3 28 5 17.9

Day-labourers 10 4 40.0 4 1 25.0

High-school and university students 7 6 85.7 2 0 -

Primary- and middle-school pupils 15 12 80.0 3 1 33.3

Infants 2 1 50.0 1 1 100.0

Housewives, etc. 85 57 67.1 36 3 8.3

Without occupation, etc. 176 145 82.4 121 56 46.2

Uncertain 1 1 100.0 1 0 -

Registration rate of tuberculosis cases at health
centres
Of those who completed the X-ray examination

1.6% had been registered at health centres as tuber-
culosis cases in 1958, 16.4% of the registered being
infectious pulmonary cases, 33.4% other active
cases of all forms, 13.6% inactive cases of all forms,
and the remainder healed or non-pathological. It
was estimated that 37.9% of infectious pulmonary
cases, 24.4% of active cases of all forms, and 14.8%
of inactive cases of all forms had been registered at
health centres. The registration rate in 1958,
although very low, was higher than in 1953, when it
was 19.1 % for active cases of all forms and 12.0%
for inactive.

Tuberculosis infection in households
All members of 16 050 households out of 16 677

in the sample areas were given a complete examina-
tion in 1958. The percentage distribution of cases of
active and inactive disease of all forms in these
households was as follows:

1958
1953

No cases 1 case

82.2 15.5
74.4 22.3

2 cases

2.1
3.1

3 cases

0.2
0.5

Thus the percentage of households with at least
one active or inactive case decreased from 25.9% to
17.8% during the five years.

Fig. 19 shows the prevalence in 1958 of active
tuberculosis among children under 6 years of age,
according to the presence or absence of persons with
infectious or non-infectious tuberculosis over 6 years
of age in their households. Among children under
6 years in households with at least one infectious case,
5.1 % were found to have active tuberculosis-a
considerably higher proportion than among children
in other households, in which there were no persons
with infectious tuberculosis over 6 years of age.

DISCUSSION

As has already been mentioned, the methods
employed in the 1958 survey- were somewhat dif-
ferent from those used in 1953. In the later survey
the sample size was enlarged and the number of

42



TREND OF TUBERCULOSIS IN JAPAN, 1953-58

FIG. 19
PREVALENCE OF ACTIVE TUBERCULOSIS AMONG

CHILDREN UNDER 6 YEARS OF AGE ACCORDING TO
PRESENCE OR ABSENCE OF PERSONS WITH
TUBERCULOSIS OVER 6 YEARS OF AGE

IN THEIR HOUSEHOLDS, 1958

Total

Household with ctive
infectious tubrulosis

Houshold with cictIve
noninfectious tuberculosis

Household with Inactive
tuberculosis

Household without

tuberculosis

wOo 1605

0 1 2 3 4 5 6
Prevalence rati (m)

strata was increased; the criterion for determining
suspicion of cavity was changed; classification of
tuberculosis by activity of lesion was added; chemo-
therapy was more extensively prescribed; and drug-
resistance tests were carried out.
The confidence interval for each estimate was

slightly narrower in 1958: for instance, the con-

fidence interval at the 95% level for an estimate of
3 000 000 persons was about ±6.3% in the 1958
survey and about +7.3% in 1953, while that for an

estimate of 5 000 000 persons was ±5.2% in 1958
and +6.4% in 1953.
The estimate of the total number of tuberculosis

cases, including active and inactive cases, was about
5 000000, and that of the total number of active
cases approximately 3 000 000 in both surveys. The
sample error is considered to be small enough to
permit comparison of the main estimates-namely,
the estimates of active cases, inactive cases, and
active cases requiring hospitalization-obtained in
the two surveys. Though the coefficient of variation
was smaller in 1958 than in 1953, in both surveys it
was less than 5% for the main estimates.
The prevalence of " suspicion of cavity " had

decreased considerably by 1958, but this must have
been due to the change in the diagnostic criterion.
Since the criterion was not changed for presence of
cavity, the prevalence of cavitary tuberculosis in the
two surveys is comparable.

Classification by activity of lesion was adopted in
1958; in practice, however, the active case and the
case requiring treatment overlapped. Theriefore, to
make the results of the two surveys comparable, it
was necessary only to classify the cases requiring
rest or caution as inactive. It should, however, be
taken into consideration that in 1958 chemotherapy
was more extensively indicated than in 1953.
The decrease in both prevalence and estimated

number of cases of inactive tuberculosis was remark-
able during the five years: the prevalence fell from
3.0% to 1.6%, and the estimated number of cases
from 2.6 million to 1.467 million. The decrease
occurred in all age-groups. The trend was different
for active tuberculosis. Here the fall in prevalence
was much less marked-from 3.4% in 1953 to 3.3%
in 1958-and the estimated number of cases was
nearly the same for both years-namely, 2.92 million
±0.22 million in 1953 and 3.038 million +0.186
million in 1958. An analysis of the results by age
revealed that the prevalence of active tuberculosis
decreased markedly in ages under 35 years and
increased in older age-groups. On account of the
more extensive prescription of chemotherapy in
1958, some of the slight cases which would have been
classified as inactive in 1953 were designated active
in 1958, according to their expected response to
chemotherapy. This might be one of the causes of the
apparent increase of active tuberculosis in older
age-groups. However, there must have been some
essential change in the pattern of tuberculosis
attributable to a factor other than changes in treat-
ment criteria, since, as Fig. 10 (page 31) shows, in
1958 the prevalence of infiltrative- and mixed-type
tuberculosis, of which active tuberculosis mainly
consists, decreased in the younger age-groups and
increased in the older groups.
Anyhow, it is evident that tuberculosis of all forms

decreased not only in prevalence but also in absolute
number of cases; that the preyalence decreased in
persons under 50 years of age, but not in older
age-groups; and that the decrease was remarkable in
both active and inactive tuberculosis in persons under
35 years of age. The trends were the same for both
sexes, though the prevalence was much lower in
females than in males in both 1953 and 1958. Given
the low prevalence of extrapulmonary tuberculosis
in both surveys, the above-mentioned trends were
also to be seen in pulmonary tuberculosis.
An analysis of the trend of pulmonary tuberculosis

by type of disease revealed a marked decrease in the
primary tuberculosis type, a slight decrease in the
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nodular and indurative type and in the calcification
and pleural adhesion type, little change in the
infiltrative and mixed type, and a doubling of the
prevalence in the deformation by treatment type.
The insignificance of the change in the prevalence of
infiltrative- and mixed-type tuberculosis is attribut-
able to the fact that the increase in older age-groups
offset the decrease in age-groups under 35 years.
The prevalence of cavitary tuberculosis, excluding
suspicion of cavity, decreased from 0.6% in 1953 to
0.4% in 1958, the over-all decrease being caused
mainly but not exclusively by the decrease in age-
groups between 20 and 34 years.

It may be concluded that, despite a still rather high
prevalence, tuberculosis is decreasing in the country
and the decrease is more marked in younger age-
groups. This suggests that antituberculosis cam-
paigns including BCG vaccination and X-ray
examination, both of which had been carried out
every year regularly in younger age-groups but not
so commonly in older age-groups, were effective,
though the general improvement in living standards
might also be taken into consideration.
There is reason to believe that all types of case-

finding became more intensive during the five years,
since the percentage of hitherto unknown cases of
tuberculosis of all forms revealed in the two surveys
fell from 61.5% in 1953 to 51.1 % in 1958.
The surveys showed remarkable changes in the

treatment of tuberculosis during the five years.
Pneumothorax and pneumoperitoneum, which were
already becoming uncommon in 1953, were not
indicated at all in 1958. Surgical treatment was
indicated much less in 1958 than in 1953, although
some of the cases prescribed chemotherapy might
subsequently have needed surgical treatment.

It should also be mentioned that, among the 68 269
persons examined in 1958, only 553 cases with non-
tuberculous pathology were found by chest X-
raying, while 9624, including 5444 healed cases,
showed tuberculous pathology, thus giving a pre-
valence of 14.1 % for tuberculous pathology and one
of 0.8% for non-tuberculous. Although the sus-
picious cases were followed up only by re-examina-
tion after one month in this survey, it can be seen
from the foregoing that as yet most cases presenting
pulmonary radiological pathology in the country
are tuberculous.

Drug-resistance tests, which were carried out only
in 1958, showed a remarkably high percentage of
resistant strains: 23.8% of the strains isolated from
persons with a history of chemotherapy and 7.4% of
those from persons who had had no previous chemo-
therapy were found completely resistant to one or
more of the drugs SM, INH, and PAS. The problem
of drug-resistant strains is already serious and will
become increasingly so as chemotherapy is more
extensively used.

RINSUM t

Une nouvelle enquete, succ6dant A celle de 1953, a et6
entreprise au Japon en 1958, afin d'etablir quelle 6tait
la fr6quence de la tuberculose, et de comparer la situation
avec celle de 1953. Les resultats principaux sont les
suivants:

La fr6quence globale de la tuberculose (toutes formes)
6tait de 3,3% en 1958 (3,4% en 1953); la frequence des
formes inactives passait de 3% en 1953 A 1,6% en 1958.
Dans les groupes d'age inf6rieurs A 35 ans, une diminu-
tion nette des formes active et inactive se manifeste, mais,
en revanche, on constate un accroissement de la forme
active dans les groupes d'age superieurs. On observe une
baisse marqu6e de la tuberculose primaire, le nombre
de cas passant de 250 000 A 70 000. Les formes cavitaires
tendent A diminuer, la proportion passant de 0,6% A
0,4%.
L'examen bact6riologique effectu6 sur les sujets pr&e

sentant des manifestations pathologiques a l'examen
radiologique donna un taux de positivit6 bacillaire de
5,0% en 1958, contre 5,9% en 1953. L'6tude de la resis-

tance des bacilles aux medicaments fut effectuee en 1958
seulement. Parmi les souches provenant de cas bacillaires
ayant requ un traitement chimiotherapique, 23,8 % etaient
pleinement resistants A 10 ,ug/ml de streptomycine,
5 ,ug/ml d'isoniazide et/ou A 10 ,ug/ml de PAS (21,5% A
l'un seulement de ces m6dicaments et 2,3 % a deux d'entre
eux). La proportion des souches resistantes etait la
suivante pour chaque medicament: 19,2% A la strepto-
mycine; 3,8% a l'isoniazide; 3,1 % au PAS. Parmi les
souches isolees de malades non traites ant6rieurement
par ces substances, 7,4% 6taient pleinement resistantes
A une au moins de ces dernieres, aux concentrations
mentionnees (6,0% A un seul medicament et 1,4% A
deux). La resistance A la streptomycine existait chez
5,4%, A l'isoniazide chez 2,7% et au PAS, chez 0,7%.
Le traitement preconis6 pour les cas actifs etait le plus

souvent la chimioth6rapie, plus generalement recom-
mand6e en 1958 (93,2%) qu'en 1953 (78,7 %). La fre-
quence globale de la tuberculose non pulmonaire, active
ou inactive, etait encore plus basse qu'en 1953, ayant
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pass6 de 0,33% As 0,19%. On admet que les deux tiers
de la population totale du Japon ont subi l'epreuve
tuberculinique et l'examen radiologique avant 1958.
Toutefois ce demier examen ne fut pas assez g6n6ral,
surtout dans les groupes d'age superieurs, parmi lesquels
la tuberculose est relativement frequente. En 1958,
25,7 % des sujets avaient conscience d'etre malades

(21,40% en 1953). En 1958, on depista une tuberculose
active chez 5,1 % des enfants de moins de 6 ans vivant
dans une maisonn&e oui se trouvait au moins un cas
infectieux; 1,2% dans les familles qui avaient au moins
1 cas actif non infectieux; 1% dans les familles ayant
au moins 1 cas inactif, et 0,4 % dans les familles indemnes
de tuberculose.
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