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Abstract=

Passive Smoking in Poorly Ventilated Room Space

Jung Ae Rhee

Dept. of Preventive Medicine, Chonnam University, Medical School
(Driected by Prof. In Hyun Song, M.D.)

This study was conducted to investigate the effects of passive inhalation of cigarette
smoke and the correlation between change of flicker value and active or passive smoking
in poorly ventilated room. '

Forty five male students were tested by divided into four experimental groups composed
of active and passive smokers and three control groups.

Each four experimental groups were exposed to smoke for Two hours in enclosed room.

Vital capacities, flicker values, blood carboxyhemoglobin levels and carbon monoxide con-
centration in room air were estimated before, during and after the exposure, and amounts
of smoking or smoke exposure during two hours were also noted.

The results obtained were as follows;

1. Concentration of carbon monoxide in air and increase of blood carboxyhemoglobin level
(% COHb) were positively correlated with smoking amount.

2. Increase of blood carboxyhemoglobin in passive smokeres, in average, were about
seventy six percent of that in smokers, as 2.2% vs. 2.9%.

3. Comparison with published data showed that Peterson’s equation gave most similar result
to this study in estimation of increase of blood carboxyhemoglobin level.

4. During the exposure, flicker values fell steadily in both experimental groups and control
groups as time passed. Flicker values were, however, elevated again in experimental
groups after exposure, despite the fact that values still fell in control groups.

5. Blood carboxyhemoglobin and flicker value were negatively correlated and this correlat-
ionship was stronger in passive smoker than in active smoker.

6. Muitiple regression equation between flicker value and exposure time and blood carboxy-
hemoglobin level was expressed as:

Flicker value=41.6-0.2 COHb% —0.9Hour,
7. In general, it is suggested that biological criteria would be more preferrable than chemi-

cal criteria in establishment of statutory limitation of smoking in enclosed spaces.
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Fig. 1. Experimental protocol showing test procedure.



Table 1. Composition of the experimental group

. & & Group Active smoker  Passive smoker  Total
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Table 2. Physical character of student by group
Group No. Age (yr) Height (cm) Weight (kg)

Active smoking 18 22.1 1.8 172.2 5.4 638.2 6.7

Passive smoking 14 22.9 2.1 167.0 7.6 60.5 8.1

Control 18 28.0 2.2 168.5 6.8 60.1 5.8

Total 45 22.8 2.1 169.1 7.6 61.1 6.4

Table 3. Change of vital capacity by time sequence
Time (min)

Group 0 30 60 90 120 150 180 Mean
Active smoking 4.4 4.5 4.4 4.8° 4.4 4.8 4.3 4.4
Passive smoking 4.1 4.2 4.8 4.2 4.8 4.8 4.2 4.2
Control 4.4 4.2 4.8 4.4 4.8 4.2 4.2 4.3
Total 4.8 4.4 4.8 4.3 4.8 4.3 4.2 4.8

Table 4, Ventilation, smoking amount and averageACO concentralion in air during
2 hours by group
CO(ppm)
Group Ventil/ Smoking/ Measured Ventil. Predicted A/B
2 hr(m) Person/2 hr (A) adjusted B (%)

1 81.0 4.9 S0 29.9 32.6 92.0

2 90.0 2.4 15 16.2 17.2 87.2

3 85.0 3.5 17.5 17.9 17.7 98.9

4 78.0 2.2 10 9.4 13.7 73.0 -
Total 83.3 3.2 18.1 18.2 20.7 87.4

El, AR, AT FEY E2RE Jelz QA & A% BRERC 4 9iszs s B 1 BHP L

e (E 2.
E3 BREES] MERE AW = BT
el FET ZRE £ dg0HE 3).
2. BIE T= RIE REET PRSP LLMSIEIS B
BE2tel Al
W & B 9 =54 st BE, EA
2 g RE = BE BEE ¥ BARES 31 M

<)

Aslub 4 EBREEF S0ppmo g A Fa REEC] 2.2
Asiz A AL 4EY mES LAz BEST
10ppmeo g b ol ulal 2 WE o] Frtgddl whel
R dasteks BESE 2713 Belx lvH(ERY.

I BERES THE2 nydle REES R+ ¢
Astebd @RSk BRE 1wl A9 d3dez vet
38 o & otk x Owens @ Jones'® %6 o) F



AR BERA @B TP ZEH dosbeis @BEY
FA3 % ASAE vlmskd AFA 5L T d8)
ok 12.6% BE ¥A vebda gk, 58 BiEEe]
44 Be 1 AE F34 32.6ppmel s A3
30ppmo 2 ol Aot IR s13 A2 4]

4%: 275 13.7ppme) Ws] A2HE ok 26.7% v}
& 1oppmeo 2 el =9 BEE RER] AR

48 A 1.5% 2 1.0%2 A4 dgton A 2E R
BEERSY o1&l 2.93%, MEREHERS F7189¢]
2.23% %, WEREXTS REER ¥« T4 76.3
%% vebl 2 T (E 5).

= B UML) REE =+ BERBEES nh
Carboxyhemoglobin JEEE 9] 27} Alol o] BiffE HRiEE
e AL BEE) D i Carboxyhemoglobini s

Table 5. Relation of A9 COHb to CO concentration.in air and smoking amount by group

A 9% COHb
Group CO(ppm) Smoking amount/ Active Passive Average B/A
Person smoker(A) smoker(B) (%)
1 30 4.9 5.7 4.3 4.9 76.8
2 15 2.4 2.1 1.0 1.4 47. 6
3 17.5 3.5 3.0 25 2.8 88.3
4 10 2.2 1.5 1.0 1.8 66. 7
total 18.1 8.2 2.9 2.2 2.6 76. 8
TE A&7 AR n) A oA 7S Ho
= 3le] Owens B Jones%o 44 wazd 1L St T
BEAAE A%AA $4¢ ¢+ g0k — 1eoto.eex
3. IMish Carboxyhemoglobinjgpso| #(L . r=0.61(P<.02)
fnes Carboxyhemoglobin EEEe 71 HKEEE 2
2 & Hilze REESN mEPH Sasws BES 2,1
b FE AN Y S8 BE 4.9%=2 A E 0§
Sk BEES SRp Qastes BES 4R R e F
HAAE T8 1.5%2 12 25k (& 5. Gop :
ol & thA| WEHR MBREEFHCE e B .
w94 1A A4 5.7% 2 A3%oR AF b 1+ / .
| : -
Ciee I R B R T

r=0.89 (P<.001)

A % COHb

'y . . . . . : " £ 1 L

12 3 4 5 6 7 8 9 10 112
Cinorette/ active smoker /2 hr

Fig. 2. Relationship Between A% COHb and Smo-
king amount in active smoker.
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Fig. 3. Relationship between A% COHb and smo-
ke exposure in passive smoker.
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Table 6. Comparison of mean value between Measuréd and predicted A% COHb in passive

smoker by group

Predicted
Group Measured Jones Pace Peterson Seaton
1 4.8 1.21 1.97 S. 24 2. 64
2 1.0 0.71 1. 20 2.11 1.68
3 2.5 0.76 1. 26 2.20 1.76
4 1.0 0. 50 0.84 1.55 1.56
Total 2.2 0.79 1. 28 2.21 1.78
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Table 7. Time sequence of

each group.

Flicker value by group

Time (min)

Group 0 30 60 90 120 150 180 Mean
Active smoking 41.4 40.7 59.7 88.5 85.5 87.7 37.5 88.7
Passive smoking  40.6 40. 4 39. 6 88.5 36. 2 38.8 88.5 38.9
Control 41.0 40.5 39. 4 88.8 87.8 36.9 35. 8 38.5
Total 41.0 40.5 89.5 38.4 86. 6 87.6 37.1 38.7
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Fig. 6. Flicker value as a function of blood car-
boxyhemoglobin level for passive smoker.
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Fig. 7. Flicker value as a function of blood car-
boxyhemoglobin level for active smoker.
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