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FOLLOW-UP SURVEY OF TUBERCULIN REACTION
AMONG CHILDREN IN OKINAWA®*

Report II. Estimation of Infection Rate of Tuberculosis

Kenichi NAKAMURA, Tadao SHIMAO and Masakazu AOKI

(Received for publication January 11, 1973)

An attempt was made to estimate the annual infection rate of tuberculosis from the
autumn of 1968 to the autumn of 1969 among children in Okinawa, using the data
collected in a follow-up survey of tuberculin reaction, the results of which were reported
previously.

First, several available methods for estimation were examined to determine their
adaptability to this study.

The most popular method in which all positive convertors are considered to newly
infected appeared to be inadequate for this study.

If the estimation is to be made on population basis, the method in which the difference
of tuberculin positive rate between the two surveys on same population would be
recommended, as it is not only simple but also independent from measurement errors.
However, this method is not applicable if the number of negative convertors among
examinees exceeds that of positive convertors.

The authors then examined the new method proposed by Raj Narain et al and adopted
it considering it to be the most suitable for this study.

In this method, the examinees showing an evident increase exceeding a-certain degree in
their tuberculin allergy are considered to be the newly infected.

In the distribution curve of the differences in tuberculin reaction from 1st to 2nd
survey, of those with average reactions of 10~ 29mm, a bulge is usually found in the tail of
the elevated side. This bulge represents a group that showed a distinct increase in allergy
:and, in all probability, consists of the newly infected.

In this survey, the bulge appeared in the elevated tail of more than 17mm.

According to this method, the estimated infection rates for children in Okinawa showed

* From the Research Institute of Tuberculosis, Japan Anti-Tuberculosis Assoc1at10n, Matsu-
yama, Kiyose-shi, Tokyo 180-04 Japan.
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reasonable values: such as 0.313% for 0~4 age group, 0.144% for 5~9 age group, 0.373%
for 10~ 14 age group and 0.261% for 0~ 14 age group.

In comparing these values with those in European countries, the infection rate of
tuberculosis among children in Okinawa is almost the same as those of France or

Switzerland at the beginning of the 1960’s.

In order to explain the reasons why the positive conversion rate should not be used as
the primary infection rate in this survey, the authers discussed the significance of positive
conversion as an index of tuberculosis infection and factors relating to the fluctuation of

tuberculin reaction.
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Table 1. Tuberculin Positive Rates by Age Cohort in 1968 and 1969 and Iﬁfection
Rates by Sex and Age Group Estimated from the Difference of
Positive. Rate between the Two Surveys

1968 1969 . .
Age(Year of birth) l‘ign“gflzef Number of | Positive | Number of | Positive Age group | Sex E?;Ll;l:l;:d
reactors | rate(A)| reactors | rate(B) ) rate(E) ’
0 (1968) 285 | - - 1 ]0.35% T 0.305%
1 (1967) 526 8 |1.52%| 16 |3.04 Total ' M- 0.224
2 (1966) 415 5 | 1.20 9 |2.17 E. b
3 (1965) 534 8 1.50 13 1243 | 0—4 | M 0.428
4 (1964) 512 15 2.93 15 2.93 F 1.218
5 (1963) 542 18 3.32 22 4.06 59 I\’I/; :
6 (1962) 546 13 2.38 1 2.01 F —
7 (1961) 602 17 2.82 19 3.16 T 0.745
8 (1960) 554 29 5.23 24 4.33 10~14 | M 0.926
9 (1959) 654 8 | 7.3 38 | 5.81 F 0.550
10 (1958) 653 49 | 7.50 50 | 7.66 (E)=B)=(A) L0
11 (1957) 577 43 | 7.45 43 | 7.45 100-(A)
12 (1956) 556 51 9.17 58 |10.43
13 (1955) 203 63 31.03 74 36.45
14 (1954) 178 82 46.07 77 43.26
Table 2. Estimated Infection Rates by Age Group Based on an Increase
in Reaction Size of at [east 5, 10, 15 or 20mm as Evidence
of New Infection
Reaction | Number Number, of subjects showing ix_lcrease in reaction size
Age group size at' | 3 of at least
1st survey | subjects 5 mm 10 mm 15 mm 20 mm
0 ~4mm| 2,170 | 78 {3.59% | 19 [0.88% | 7 |0.32% | 4 |0.18%
04 0~9 2,237 | 8113.62 20 |0.89 7 {031 4 1018
0~4 2,631 69 | 2.62 11 1 0.42 6 10.23 3 ]0.11
59 0~9 2,772 | 85 |3.07 13 | 0.47 7 10.25 4 10.14
0~4 1,683 | 138 |8.20 36 |2.14 10 |0.59 1 |0.06
10~14 0~9 1,879 | 148 |7.88 38 |2.02 11 |0.59 1 10.05
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Table 3. Distribution of the Differences in Reactions from 1968 to 1969 by Age
Group and Average Reaction of Two Measurements

Age group 0~4 5~9 10 ~ 14 Age group 0~4 5~9 10~14
Average Average
reaction 5 ~929/10~29| 5 ~29({10~29| 5 ~29|10~29|| reaction 5 ~29(10~29|5 ~29|10~29( 5 ~29|10~29
(mm) mm)
—24 , 1 2 3 | 2 |14 ] 9|2 |17
—23 1 3 4 | 2 |15 ] 10| 22| 18
—22 4 5 | 2 | 14 | 10| 23|15
—21 2 1| 1 5 1|1 6 | 4| 16 | 10
—20 6 2 |1 4] 4|10 | 4
~| —19 7 4 | 3 70 5| 7| 4
HEU 1 2 8 |2 | 1| 8| 6|11 8
| -1 2 1 2 1 9 2 | 1 3 3 9 4
~| 16 3 1 10 4 1] 1|14 5
S| -1 1 2 11 1 2 7 1
S| -14 | 2 4 1 12 5 2 | 1| 7| 1
T -8 2 2 5| 2| 13 3| 1| 2 3| 2
Al 12| 1 4| 1| 2 14 4
of —11 | 1 2 3| 1 15 2 5| 3
@ —10 8 1] 10 1 16 1 3| 2
8| -9 3| 2| 4] 3 17 1 1] 1
g -8 2| 1| 7] 6 18 2| 1
%l —71 3 | 3 4] 2] 6| 3 19 1
Bl -6 1 6| 3| 9| 8 20 2
Sl -5 1|1 | 5] 3]15]12 21 1 1] 1 1| 1
‘Bl -4 6 | 2| 8| 6|2 U 22 2
El-s|2 |1 | 7] 2 1816 23
—2 !5 | 1|15 8|32 24 1] 1
-1l 7| 4 9 | 5 | 31| 22 25 1|1
(1) 2 ; 1? 1; 22 22 Total | 85 | 36 | 196 | 105 | 423 263
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Fig. 1-A. Distribution of the Differences in
Reactions from 1968 to 1969
in 0~4 Age Group
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Fig. 1-C. Distribution of the Differences in
Reactions from 1968 to 1969
in 10~14 Age Group
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Fig. 1-B. Distribution of the Differences in
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%) To smooth out sharp fluctuations, 3-point moving averages
have been used for observed curves in Fig.1l.
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Table 4. Estimated Infection Rates by Sex and Age Group

RThHH LRFLRLT\W5,
BEGROHERE 1 B L TX, 2 ED

Based on the Distribution of the Differences ir
Tuberculin Reaction from 1968 to 1969

SEHE 29 mm [T G, 17 mm [J Number of | Number of | Annual |95% confidence
. i . Age group | Sex non-reactors newly infection interval of

DOEEIMMZE R LUTKE 18 &% Prikyge in 1968 infected | rate(%) | infection rate(%;)
Ll TOHRIE, ERDBED Total 6,888 | 18 0-261 + 0.086
& L3R5 34 (YRIGDOES) Total | Male 3,569 8 0.224
NFEh Fh 14—35mm, 18-35 Female 3,319 10 0.301
mm, 18—40 mm, \§ird 10~14 Total 2,237 7 0..313 + 0.166
B BNEeEEhTwb, 0~4 | Male 1,170 2 0.171

+17 mm RUEER L LD, Female 1,067 5 0.469
K 1-A, 1-B e s X 5 1o, 0~4 1%, Total 2,772 4 0.144 + 0.101
5~9 B & 15~18mm 1= Kk ¥7r 5~9 | Male 1,428 2 0.140
BRHRBRBC L, L OHHICT Female) 1,344 2 |0.149
LicHREBRED, FENREDRE Total 1,879 7 0.373 + 0.197
W SE D v RN B S 10~14 | Male 971 4 0.412
17 mm CHor b TH B, Female 908 3 0.330
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Table 5. Correlation of Induration Size between the Surveys in 1968 and 1969, and
Negative Conversion Rates by the Induration Size in 1968 ( 0 ~14 Years
of Age, Previously Non-Vaccinated with BCG)

lgwl%s 0~T|2~3]4~5|6~7|8~9|10~11]12~13| 14~15| 16~ 17| 18~19| 20~ 21 22~ 23| 24~ 25| 26~ 21| 28~29| 30~ | Total

0~1mm|3,956| 605 | 272 | 61 | 27 | 14 | 12 9 4 3 3 1 4,967
2~3 1852|167 92| 25 5 3 5 1 1 1 1,152
4~5 32| 83| 69| 32 6 5 2 2 1 525
6~7 66| 33| 21| 19 6 2 5 1 2 155
8~9 241 10 8 7 2 5 5 5 2 1 69
10~11 | 19 7 4 6 51111 15 6 2 3 1 79
12~l3 14 6 6 1 3112 18 91| 14 4 3 1 1 1 93
14~15 8 3 1 4 4116 | 18 | 14 9 6 1 3 87
16~17 3 1 1 3 71 13 91 11 6 4 1 1 60
18~19 4 2 1 6 5 8 5 8 3 3 3 48
20~21 5 1 1 4 5 6 | 11 8 4 3 1 2 51
22~23 1 1 2 7 1 3 4 6 1 1 27
24~25 2 1 1 2 1 3 1 1 1 13
26~27 1 1 1 1 4
28~29 1 1
30~ 1| 1] 2 1 1 6
Total (5,278 916 | 479 | 157 | 58 | 83 | 100 | 84 | 63 | 52 | 29 | 23 4 3 2 7,337

Number of neg.convertors | 29 | 29 | 18 9 3 5 2| — | = -1 -
Neg. conversion rate(%) |34.9(29.0(21.4|14.3| 5.8|17.2| 8.7 — | — | — | —
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e ThOl EBEH-TH b,
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Table 6. Incidence of Primary Tuberculosis among Positive Convertors
of 0~9 Years of Age in 1969 by Tuberculin Reaction Intensity

Reaction size | Number of | Number of | Incidence rl::crt?ﬁ:esii;le Number of Null::eb:r of Incidence
in 1969 (mm) | convertors | new patients | rate(%) || from 1968 | convertors | patients | rate (%)
to 1969 (mm
Total 48 5 10.4 ~5 5 - -
10~14 29 1 3.4 6~10 14 1 7.1
15~19 10 1 10.0 11~15 17 - -
20~ 9 3 33.3 16~ 12 4 33.3
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Table 7, Tuberculin Positive Rates and Estimated Infection Rates among Children in Several Countries

Tuberculin positive rate at

. Period of the age of Infection
Country Region s?:;.lvoeyo (without previous BCG) 6rf_t7€ years Reference
7 yrs | 12 yrs | 14 yrs ( of age )
Norway Bergen 1966 0.2%| 2% - % —9% | Eilertsen?
Rural area 1.2 — 1.7 —_ . 19
Denmark g()pgnhagenL . 1961~62 2’1 _ 43 _ Christensen )
ordeaux, Lille - _ 6
France Soissons, Strasbourg 1962~63 | 5.5 |[10.4 0.6 Lotte et al.
Switzerland | Geneva 1962~63 | 5.4 |17.6 |16.9 0.4 % "
Poland Katowice, Nowy Targ, Rzeszéw | 1964~66 | 8.7 |15.1 |[20.6 1.5% "
. Novo-Sarajevo, Cak Zagreb.
Y jevo, ovec, Zagreb, - .
ugoslavia Belgrade, Sabac, Kranj & Tr¥ic 1961~64 (17.4 |27.2 |32.9 1.15 "
Japan Okinawa 1968~69 | 2.8 9.2 - 0.26 **

* Estimated by indirect method.
* * Estimated value for 0 ~14 age group.
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Table 8. Comparison of Mortality Rates from
Tuberculosis in ‘Okinawa, Mainland Japan
and Several European Ccuntries

in the Year of 1961 and 1968
(Rate per 100,000 population)

Year
Country
1961 1968
Okinawa 25.2(4.9) 14.4(1.4)
Mainland Japan 29.6(2.0) 16.8(0.4)

Denmark 3.8(0.0) 1.8
France 20.3(1.0) 10.6
Poland 39.9(3.6) 27.7
Switzerland 11.2(0.7) 6.6
Yugoslavia 45.4(9.3) 20.2

* Figures in parentheses indicate mortality rates for
0~14 age group.
Sources of data: 1) Demographic Yearbook
2) Lotte et al.(Ref.6)
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