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Tuberculin Survey to Estimate the Prevalence of Tuberculosis
Infection of the Elementary Schoolchildren under High BCG
Vaccination Coverage

Hee Jin Kim, M.D.', Soo Yeon Oh, RN, Jin Bum Lee, RN.", Yun Sung Park’, Woo Jin Lew, MD

'Korean Institute of Tuberculosis, The Korean National Tuberculosis Association, “Division of HIV & Tuberculosis Control, Korea
Centers tor Disease Control and Prevention, Seoul, Korea

Background: Although the prevalence of tuberculosis infections (PTBI) is one of the basic epidemiologic indices,
no survey has been carried out since 1995 because the nation-wide tuberculosis prevalence survey was changed
to a surveillance system. Subjects without a BCG scar are examined in a tuberculin survey. However, it is very
difficult to select these subjects under high vaccination coverage. It is important to evaluate the impact of BCG
vaccinations on the tuberculin response and estimate the PTBI regardless of the BCG vaccination status.
Methods: A nation-wide, school-based cross-sectional tuberculin survey was carried out among first graders in
elementary school in 2006, A total of 5,148 children in 40 schools were selected by quota sampling. Tuberculin
testing with 0.1 ml of two tuberculin units of PPD RT23 was carried out on 4,018 children, The maximum transverse
diameter of induration was measured 48 to 72 hours later. The presence of a BCG scar was checked separately.
Results: There were no BCG scars in 6.3% of the subjects. The mean induration size of tuberculin testing was 3.7+4 .4
mm, which included 1,882 (46.8%) subjects with an induration size of 0 mm, The PTBI was 10.9% (439 subjects)
using a cut-off point of =10 mm (conventional method). The annual risk of tuberculosis infections (ARTI) was
1.9% when the mean age of the subjects was assumed to be 6 years. There was no difference in the PTBI according
to the presence or absence of a BCG scar [11.2% vs 7.6% (OR: 1.54, 95% CI: 0.98~2.43)]. Using a mirror image
technique with 16 mm as the cut-off point, the PTBI and ARTI had decreased to 2.4% and 0.4% respectively.
Conclusion: PTBI and ARTI, as estimated by conventional methods, appear to be high among BCG vaccinated
children. A mirror image technique is more suitable for estimating the indices in a country with an intermediate
burden of tuberculosis than the conventional method, (Tuberc Respir Dis 2008,65:269-276)
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Table 1, General characteristics of the subjects

Boy Girl Total
Total 2,704 (100.0) 2,444 (100,0) 5,148 (1000
Region
Seoul 449 (16.6) 406 (16.6) 855 (16.6)
Busan 227 (8.4) 210 (8.6) 437 (8.5)
Daegu 190 (7.0) 156 (6.4) 346 (8.7)
Incheon 115 (4.3) 107 (4.4) 222 (4.3)
Gwangju 121 (4.5) 129 (5.9) 250 (4.9)
Ulsan 54 (2.0) 60 (2.5) 114 (2.2)
Gyeonggi 705 (26.1) 606 (24.8) 1,311 (25.5)
Gangwon 72 (27) 88 (3.6) 160 (3.1)
Chungbuk 110 (4.1) 109 (4.5) 219 (4.3
Chungnam 128 (4.7) 104 (4.3) 232 (4.5)
Jeonbuk 65 (2.4) 53 (2.2) 118 (2.3)
Jeonnam 107 (4.0) 101 (4.2) 208 (4.1)
Gyeongbuk 139 (5.1) 112 (4.6) 251 (4.9)
Gyeongnam 151 (5.6) 136 (5.6) 287 (5.6)
Jeju 71 (2.6) 67 (2.7) 138 (2.7)
BCG scar
Yes 2,487 (920) 2,167 (887) 4,654 (90.4)
No 134 (5.0) 180 (7 .4) 314 (8.1)
Unknown 83 (3.1) 97 (4.0 180 (3.5)
BCG method
Intradermal 1,163 (43.1) 948 (38.8) 2,111 (41.1)
Multipuncture 1,324 (49.0) 1,219 (499) 2543 (49.4)
No BCG Scar 134 (5.0 180 (7 .4) 314 (8.1)
Unknown 3 (3.1) 97 (4.0 180 (3.5)
PPD test
Yes 2,114 (782) 1,904 (780) 4,018 (78.1)
No 590 (21.8) 540 (22.1) 1,130 (22.0)
BCG injection site
Left arm 2,352 (90.0) 2,018 (82.6) 4,370 (84.9)
Right arm 38 (1.4) 38 (1.6) 76 (1.5)
Buttock 25 (0.9 33 (1.4) 58 (1.1)
Others 2 (0.1) 7 (0.3 9 (0.2
Unknown 287 (10.6) 348 (14.3) 635 (12.3)
PPD size
Mean+SD 3.40+4 20 402+450 3.70+4 35

*(): column rate,

2,167 5 1,21978(56.3%) 0.2 ofo}olld t] EJTHOR:
0.89, 95% CI: 0.79~0.99). 6th FAr]e} 7e} A|Fo g
ks o Feafeixe] ] g vle2 62.1%%1 ¥
Hol| 7Jef A ¥ 49 1%=2 gt 2fo|7F ATHOR:
1.70, 93% CI: 1.51~1.91).

T2 AARE 4,018W(78.0%)014] AA =) or
1,13078(22.000) oAM= ArfekA] Zstalct FHlzEd 4
A A7) e F 3.714.4 mmP o o= Ft 3.4+
4.2 mm, oJol= B 40145 mmo 2 YR HE
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Table 2. Distribution of tuberculin reaction

2). 5 mm o)} ¥k&gE obF = 1,560%, 10 mm o]
WSS ok = 4397(10.9%)010E. 10 mm oS
¥R Bl ZAF idAte] Hit ARS oAM= g
RHEITAATES 1.91%300}. Hol= 1,040 5 196
18(9.3%), Jol= 1.904% = 243W(12.8%) 0.2 ololo] oF
2 Bl&o] ol E=JTHOR: 1,68, 95% CI: 1,37~
2.07). HIAA HES 2 obF Foll= 11.2%, =
A AU BE2E H9ollE 7.6%2(OR: 1.54, 95% CL:
0.98~2,43) frefgh zfol7} ViR pAl= eg9ktt, BIAIA] A
T I SES U HE 9.2%nE A Xdiﬁ
12,8780} SIEHOR: 0.65, 95% CI: 0.53~0.80). A%
2= Mol 19.9%, Fake] 12.6%, th77} 9.7%, oTﬂ
19.0%, &3te] 16.3% o= 1S A7 FHA] oA

Induration size 0 mm 1~4 mm 5~9 mm 10~14 mm  15<mm Total p-value
Total 1,882 (46.8) 576 (143) 1,121 (279) 372 (9.3) 67 (1.7) 4,018 (100.0)*
Sex
Male 1,040 (492) 310 (147) 568 (269) 165 (7.9) 31 (1 2,114 (100.0) 0.0009
Female 842 (442) 266 (140) 553 (29.0) 207 (10.9) 36 (1.9 1,904 (100.0)
Region
Seoul 176 (27.8) 54 (8.5) 277 (438 101 (16.0) 25 (4.0) 633 (100.0) <0.0001
Busan 179 (60.7) 51 (145) 5 (213 41 (11.6) 7 (2.0) 353 (100.0)
Daegu 104 (36.1) 29 (101) 127 (44 1) 27 (9.4) 1(04) 288 (100.0)
Incheon 131 (69.0) 15 (7.9) 2 (16.8) 12 (6.3) 0 (0.0) 190 (100.0)
Gwangju 1 (38.4) 23 (10.9) 7 (31.8) 34 (16.1) 6 (2.8 211 (100.0)
Ulsan 8 (30.4) 18 (19.6) 1 (83.7) 14 (15.2) 1(1.1) 2 (100.,0)
Gyeonggi 539 (62.7) 242 (23.7) 170 (16.6) 60 (5.9) 1212 1 023 (100.0)
Gangwon 2 (452) 12 (12.9) 2 (34.4) 6 (6.5) 1(1.1) 3 (100.0)
Chungbuk 3 (37.7) 40 (24.0) 4 (32.3) 9 (54 1 (0.6) 167 (100.0)
Chungnam 9 (48 4) 27 (14.7) 7 (31.0) 11 (6.0) 0 (0.0 184 (100.0)
Jeonbuk 6 (46.5) 8 (8.1) 5 (35.4) 8 (8.1) 220 9 (100.0)
Jeonnam 102 (73.4) 11 (79 8 (13.0) 5 (3.6 322 139 (100.0)
Gyeongbuk 127 (61.1) 4 (19 (25.0) 22 (10.6) 3(14) 208 (100.0)
Gyeongnam 121 (65.3) 31 (14.2) (23.7) 12 (5.5) 3(14) 219 (100.0)
Jeju 4 (45 4) 11 (9.2) (35.3) 10 (8.4) 2(1.7) 119 (100.0)
BCG vaccination method
Intradermal 850 (502) 238 (141) 450 (26.6) 126 (7.4) 30 (1.8) 1,694 (10000 <0.0001
Multipuncture 889 (43.5) 294 (144) 601 (294) 228 (11.1) 34 (1.7) 2,046 (100,0)
No scar 127 (51.6) 1(16.7) (24.0) 17 (6.9) 2 (0.8) 246 (100.0)
Unknown 6 (50.0) 3 (9.4) (34.4) 1@3.1) 1 (3.1) 2 (100.0)
The number of BCG scar in
multipuncture
5> 184 (53.8) 6 (16.4) 79 (231) 21 (6.1) 2 (06) 342 (100.0) <0.0001
6~10 195 (50.0) 7 (14.6) 100 (5.6) 31 (8.0) 7 (1.8 390 (100.0)
11~15 179 (40.8) 5 (14.8) 127 (8.9) 58 (13.2) 10 (2.3) 439 (100.0)
16~18 330 (38.0) 115 (132) 292 (336) 117 (13.5) 15 (1.7) 869 (100.0)

*( ) row rate,
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Figure 1, Distribution of tuberculin reactors with 10 mm
or more response.
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Table 3, Estimation of Infection Rate & Annual Risk of Infection at a mean age of 6 years old (%)

Absolute criteria Mirror image
p-value
>10 mm ARTI* >16 mmx2 ARTI
Total 1093 1,91 2.39 0.40
Sex
Male 927 161 2,08 0.35 0.4468
Female 1276 225 273 0.46
BCG scar
Yes 1118 196 2.41 0.41 0.3458
No 772 133 163 027
Unknown 6.25 107 6.25 107
BCG method
Intradermal 9.21 1.60 283 048 01146
Multipuncture 12 81 226 2.05 0.34
No BCG scar 772 1.33 163 027
Unknown 6.25 1.07 6.25 1.08
Number of BCG scar in
multipuncture
5> 8.72 151 238 0.40 0,0200
6~10 974 169 3.08 052
11~15 1549 277 182 0.31
16~18 1519 271 253 043

*Annual risk of tuberculosis infection,
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