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Table 1 Users of common rooms
Room Users
3-1 Male students of 3—1 and 3—2 in health education
3-2 Female students of 3—1 and 32 in health education
Music room Students of all 3rd grade class and all 1st grade class
Art room Students of all 3rd grade class, 1-3, 1-4 and 1-5

Homemaking room
Science room [ & II

Students of all 3rd grade class
Occasionally students of all 3rd, 2nd and 1st grade class

Path| W |W Entrance
c|cC |
Art room Science | Room Science 3-1
room I for room I |Homeroom
students| of the index|
meeting case
<1F>
WwW| W Stairs
c|C
Music Home- 34 3-3 3-2
room making
room
2F>
wlw Stairs
c|c |
3-6 3-5
<3F>

Fig. 1 Diagram of the school building for the 3rd grade students

FEHNEBREIEDLo T, 22T, H3-1HZELRHU
HEEDHSE 2 HA=E (WERRE T-THE L LTHA)
LEETFCEML 72,

WERSE, VAEZFYV YTV AF2ELTB&
K7620, <V FH ZAE=%—¥& LTINNOVAI3I2, <)
FH TS5 — F—#F—& LTB&KI3ZH W7,
FL—H—HRELT6 7 vtEHEZ AV, HEhRT
WHR—EBRH L, FHEETHESMICEIEL -, B/
WERA V MI2OBREL, F1ORL Y FELT, &
FBNOHTHHRIENIZ, B TR T A& D Z2RA %5
&, HEHND6 7 v LRBERHRELZHWE L. F20D
RBALVPELT, BTHOM LOMAY OB 205
ZERETE, BTD6 7 v{bmERPBREZHON T
LICHlE L7z,

BENOBRRBERE IR L LTE, TROXSHY
Do

dC (v
dt

VIHEOTHE C@)  HED6 7 vALMEIRE
M@ :67 viLEOKREE Q) @ ZXIILE
ZORANL Q) ERD, HEOWKNME (Q/V) %t
L7

BENEICH o T3 DDOEMEBRE L. H11C
BEOREPOWKNBLHERT S L2 HMIZ, HE
OBREHBAY O% Dz, 82 ICHFREZENICRILE 5
A TEMERAZLEZHWIC, HEORLBAYO
W25 em B E OB % %1 720 85 3 ITIKAREIICBIT 5
HENEBWTOEROBHELHERT L2 L2 EMIC, #
EOWMAYO% 5 5B L 7.

=Mw—QwC®

] R

EPAHERMRZ L, NIRRT ORSER, 27 A,



TB Outbreak Due to Low Ventilation/M.Toyota

735

Table 2 Rates of infection and cases in exposure group
No. of No. of chemo- No. of Rate of Rate of
Exposure group tested prophylaxis cases infection cases
a b c (b+c)/a c/a
Household 3 0 3 100.0% 100.0%
Homeroom classmates 30 20 9 (2)*** 90.0 30.0
Other classmates* 97 49 10 60.8 10.3
Other 3rd grade students** 140 47 7(1) 37.9 5.0
First grade students 183 16 4(1) 10.4 2.2
Second grade students 177 20 0 11.3 0.0
Contacts out of the school 88 3 1 4.5 1.1
Total 718 155 34 (4) 25.8 4.7

*Students and teaching staff having direct contact with the index case
**Third grade students and teaching staff having indirect contact with the index case
*#%(): number of cases who were diagnosed as tuberculosis during or after chemoprophylaxis.
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Fig.2 SF6 concentration and air ventilation by time
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Original Article

ENVIRONMENTAL FACTORS RELATING TO A MASS OUTBREAK OF
TUBERCULOSIS IN A JUNIOR HIGH SCHOOL

Makoto TOYOTA

Abstract [Objective] To clarify environmental factors relat-
ing to a mass outbreak of tuberculosis.

[Methods] A 15-year old girl, a third-grade student of a
junior high school (the index case) was found to have smear-
positive cavitary pulmonary tuberculosis. Among 718 subjects
who underwent contacts investigation, the rates of infection
and cases among different exposure groups were compared.
The ventilation rate within the room of the junior high school
was analyzed using sulfur hexafluoride (SF6) as the tracer gas.

[Results] Up to 56 months after the detection of the index
case, a total of 34 tuberculosis patients were newly diagnosed,
and 155 persons were subjected to chemoprophylaxis. The
rates of infection were 90.0% among homeroom classmates
and 60.8% among other classmates, respectively. Out of the
subjects who had only indirect contact with the index case, 11
patients were diagnosed. Most of the windows of the building
were of the fixed sash type, permitting only low ventilation
ranging from about 1.6 to 1.8 room air change per hour. When
sliding doors of the room were opened, the SF6 concentration

in the room was rapidly mixed up with that in the passage.

[Conclusion] Low ventilation of the room and overcrowd-
ing contributed to the high infection rate among homeroom
classmates. Infectious droplet nuclei spread to the passage at
recess. The homeroom of the index case was located in front
of the building’s entrance. The index case used some common
rooms of the building. In addition to these environmental
factors, other factors, especially the high infectiousness of the
index case also contributed to the mass outbreak.

Key words : Tuberculosis outbreak, Junior high school, Build-
ing, Environmental factor, Ventilation, Sulfer hexafluoride
(SF6)
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