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

Report I. Results of Follow-up and Incidence of Tuberculosis

Shigeo THA, Keitetsu YASUKAWA, Seiten HOKAMA, Morio OHSHIRO,
Tadao SHIMAO, Masakazu AOKI, Kenichi NAKAMURA
and Takeharu FURUKAWA

(Received for publication June 16, 1972)

A follow-up survey of tuberculin reaction was carried out in the autumn of 1969, one year
after the first Survey, on children in Okinawa, aged O to 13 or 14 years (2nd grade of junior
high school), who had been perfectly examined at the Tuberculosis Prevalence Survey in 1968.

Tuberculin tests were performed on 8,499 children with attendance rate of 99.5%), and the
children whose transverse diameter of induration was 5mm or more, were examined by chest
radiograms.

On 7,337 children who had never been vaccinated with B.C.G., changes in the results of
tuberculin reaction from 1968 to 1969 were analyzed in relation to several factors such as sex,
age, the presence or absence of tuberculous patients in their households, etc.

Moreover, the background factors of newly detected TB suspects were studied, and the
prevalence of healed lesions on chest radiograms was observed by the degree of tuberculin
allergy.

The results were as follows :

1) The positive conversion rate by age was 1.16% for 0~4 years, 0.799% for 5~9 years,
3.579 for 10~14 years and 1. 67 for the total. Among children with tuberculous patients in their

* From the Division of Health and Welfare, Okinawa Prefecture, Miebashi-cho, Naha-shi,
Okinawa, Japan.
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households, the positive conversion rate was 5.5 times higher than that of children without

patients.

2) The negative conversion rate by age was 22.86% for 0~4 years, 26.98% for 5~9

years, 18.40% for 10~14 years and 21.16% for the total.

Children who were strongly positive

in 1968 or who had tuberculous patients in their households, showed lower negative conversion

rate.

3) Seven new TB suspects were detected by chest radiograms and five of them were primary

tuberculosis with hilar lymphnode swelling. Among them, three were the family member of

active-infectious TB patients.

4) Prevalence of healed lesions on chest radiograms increased proportionally to the intensity

of tuberculin allergy.

The positive conversion rate derived from this survey might be somewhat over-estimate of

the infection rate among children in Okinawa,

as the negative conversion from the positive

reactors without previous BCG vaccination was relatively high.

In order to estimate a more reasonable infection rate, it seems to be necessary to develop

some new methods considering both negative conversion as well as positive conversion.

These problems will be discussed in the next report.
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Table 1. Attendance Rate of Follow-up Survey in

1969 and the Reasons of Absence

l Total } Male !Female

Number of children to be

surveyed* 8,944

4,573 | 4,371

Number of attendants at
survey in 1969

Attendance rate (%) 95.0 95.1 95.0

8,499 | 4,348 | 4,151

Number of absentees 445 225 220
Moved out 400 198 202
Died 9 6 3
Others 36| 21 15

* Number of attendants at the Prevalence Survey in
1968.
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Table 2. Coverage of BCG Vaccination among the Attendants by Age.in 1968
ST el e Boer | Bees B+t B
Total 8, 499 ‘ 7,337 86.3% 530 6.2% 529 6.2% 48 0.8% 55 0.7%
0 (1968) 293 285 97.3 3 1.0 — — — — 5 1.7
1 (1967) 539 526 97. 6 9 1.7 2 0.4 = — 2 0.4
2 (1966) 435 415 | 95.4 3 0.7 8 1.8 — — 9 2.1
3 (1965) 551 534 | 96.9 5 0.9 5 0.9 0.4 5 0.9
4 (1964) 534 512 | 95.9 8 1.5 10 1.9 1 0.2 3 0.6
5 (1963) 569 542 95. 3 4 0.7 16 2.8 — — 7 1.2
6 (1962) 576 546 94. 8 15 2.6 11 1.9 1 0.2 3 0.5
7 (1961) 626 602 96.2 12 1.9 10 1.6 1 0.2 1 0.2
8 (1960) 582 554 | 95.2 11 1.9 15 2.6 — — 2 0.3
9 (1959) 691 654 | 94.6 9 1.3 21 3.0 — — 7 1.0
10 (1958) 695 653 | 94.0 8 1.2 29 4.2 0.1 4 0.6
11 (1957) 610 577 | 94.6 17 2.8 15 2.5 1 0.2 — —
12 (1956) 692 556 | 80.3 108 | 15.6 24 3.5 1 0.1 3 0.4
13 (1955) 635 203 | 32.0 206 | 46.6 111 | 17.5 23 3.6 2 0.3
14 (1954) 471 178 | 37.8 22 4.7 252 | 53.5 17 3.6 2 0.4

Remarks : B—+— Never vaccinated

B—.+ Vaccinated after the Prevalence Survey in 1968

B+e+— Vaccinated before the Prevalence Survey in 1968
B+e++ Vaccinated before and after the Prevalence Survey in 1968

B? History of BCG vaccination is unknown
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Fig. 1. Distribution of Transverse Diameter of
Induration in 1968 and 1969 (0~14 years of
age, previously non-vaccinated with BCG)
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Table 3. Correlation of Induration Size between the Surveys in 1968 and 1969
(0~14 years of age, previously non-vaccinated with BCG)
1968 Total 0~4 5~9 10~14 15~19 20~29 30
m ota’ ~4 mm ~ I~ ~ I~ mm~
Total 7,337 6, 484 404 233 149 61 6
0~ 4 mm 6, 475 6, 113 299 46 11 6 —
5~ 9 393 288 || 73 25 6 1 -
10~14 209 58 22 || 84 | 36 8 1
15~19 158 16 53 59 | 22 1
20~29 9% 9 24 34 | 23 | 3
30 mm~ 6 — — 1 3 1| 1
Table 4. Positive and Negative Conversion Rates by Age and Sex
Positive conversion Negative conversion
Age Sex Number of Number of
Number of non- positive Positive Number of negative Negative
reactors in 1968 convertors conversion rate|reactors in 1968 convertors conversion rate
in 1969 in 1968
T 6, 888 115 1.67% 449 95 21.16%
Total M 3, 569 55 1.54 222 47 21.17
F 3,319 60 1.81 227 48 21.15
T 2,237 26 1.16 35 8 22. 86
0~4 M 1,170 9 0.77 16 4 25. 00
F 1,067 17 1.59 19 4 21.05
T 2,772 22 0.79 126 34 26. 98
5~9 M 1, 428 11 0.77 65 17 26.15
F 1,344 11 0.82 61 17 27. 87
T 1, 879 67 3.57 288 53 18. 40
10~14 M 971 35 3.60 142 26 18.31
F 908 32 3.52 146 27 18. 49
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Table 5. Rates of Positive and Negative Conversion by the Presence or Absence of
Tuberculous Patients in Their Households in 1968
(0~9 yrs. of age, previously non-vaccinated with BCG)

Number of s Number of :
Number of be P Number of . Negat
nonoreactors | (POSIHVE | oo iSon | Treactors | JBogative | con¥l ien
in 1963 in 1969 rate in 1968 in 1969 rate
Total 5, 009 48 0.96% 161 42 26.09%
Without 1B patients in their | 4 g4, 34 0.73 124 39 31. 45
« | Subtotal 347 14 4.03 37 3 8.11
=]
= EE 9 | Active infectious 32 5 15. 63 12 — —
£ % | Active non-infectious 184 4 2.17 14 1 7.14
B &7 S | Inactive 131 5 3.82 11 2 18.18
Table 6. Correlation of Tuberculin Reaction Size between the Survey in 1968 and 1969
among Children Vaccinated BCG Primarily after the Survey in 1968
19681 g 2 4 6 8 0 12 14 16 13 20
{ ! l { ! ! ! ! ! ! { Total
1969 Imm 3 5 7 9 11 13 15 17 19 21
0~ 1mm 64 21 15 1 4 1 106
2~ 3 28 9 2 2 41
4~ 5 38 19 8 2 2 1 70
6~ 7 41 18 4 4 67
8~ 9 37 8 4 3 3 1 1 57
10~11 42 9 10 3 1 2 67
12~13 24 9 11 1 1 1 47
14~15 20 3 4 2 1 2 1 1 1 1 1 37
16~17 12 5 5 1 1 24
18~19 5 1 1 1 8
20~21 1 1 3
22~23 2 2
24~25 1 1
Total 315 103 64 18 11 7 5 2 3 1 1 530
Table 7. Summarized Presentation of the Newly Detected Cases in 1969
i Change of BCG vaccination Tuberculous
T £ 1 ¢ > >
CI\?os.e Sex | Age 3‘!’)1;6 ?Gaf:f;:in’ s Activity atl‘fgfgr;ufléﬁm r—— TR P&téerslgsm in
Classification 1968 to 1969 (mm)| BeLore follow| During follow-| 4 Susehold
Active Active
1 F 0 7H non-infectious 0—20 - - infectious
2 M 1 bIll,+bH I 0—17 — + I
3 M 2 7 11T, " 16—11 — — None
Active
4 F 3 bIIl, I 0—21 - - infectious
5 F 7 7H " 3—12 - + None
Active non-
6 M 9 rH " 5—25 - - infectious
7 F 10 7 111, " 17—12 + — None

Cases No.2 and 4 are siblings.
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Table 8. Incidence Rate of Active Tuberculosis by Age Group and by the Presence or
Absence of Tuberculous Patients in Their Households in 1968
Healthy children in 1968 Healthy in 1368 and wgrcreuiin
Tow | Nogfnew [ Tncidense | mouay | No,of new | Incidepce
Total 8, 484 7 0. 083 897 7 0.780
A 0~ 4 2, 346 4 0.171 76 4 5. 263
ge group
5~ 9 3,042 2 0. 066 150 2 1.333
10~14 3,096 1 0.032 671 1 0.149
Total (0~9 yrs. of age, )
without previous BCG 5,163 4 0. 077 162 4 2. 469
Tub i No 4,783 1 0.021 118 1 0. 847
Sationts in Yes 380 3 0.789 44 3 6.818
their
households | Active infectious 41 2 4.878 14 2 14. 286
Active non-infectious 197 1 0. 508 16 1 6. 250
Inactive or active extrapulm. 142 — — 14 — —

Table 9. Prevalence of Radiological Tuberculous Findings According to the Intensity of
Tuberculin Reaction in the Two Surveys in 1968 and 1969

\1968 Total | O~4mm 5~9 10~14 15~19 | 20 mm~
1969

No. of examinees 7,337 6, 484 404 233 149 67
Total Persons with TB findings 133 4 4 40 60 25
Prevalence rate (%) 1.8 0.06 1.0 17. 2 40.3 37.3
No. of examinees 393 288 73 25 6 1
5~9 mm Persons with TB findings 4 — — |i 3 1 —
Prevalence rate (%) 1.0 — — | 120 16.7 —

No. of examinees 200 | 58 | 22 84 36 777777777777777 9
10~14mm | Persons with TB findings 33 — 2 13 | 14 4
Prevalence rate (%) 15.8 — 9.1 15.5 || 38.9 44. 4
No. of examinees 158 16 7 0 53 | 59 23
15~19 mm Persons with TB findings 61 2 1 17 32 9
Prevalence rate (%) 38.6 12.5 14.3 | 321 54.2 39.1
No. of examinees 102 9 3| 25 37 28
20 mm~ Persons with TB findings 35 2 1 7 13 12
Prevalence rate (%) 34.3 22.2 33.3 || 28.0 35.1 42.9

Weak tuberculin allergy : 9mm or less in the both surveys.
Moderate tuberculin allergy : Intermediate cases between weak and strong tuberculin allergy.
Strong tuberculin allergy : 10 mm or more in the both surveys and 15mm or more at least in either of two

surveys.
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Fig. 2. Prevalence of Radiological Tuberculous
Findings According to the Intensity of
Tuberculin Allergy by Age and
BCG History
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* Significant difference (a <0.05)
# Tuberculin negative children (<5mm) in 1969 were
excluded.
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