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Abstract ©  Quantitaions of urinary cotinine, a major metabolite of nicotine, by an
enzyme-linked immunosorbent assay (ELISA), were performed in parallel with
questionnaires consisting of items on smoking status, such as active and/or passive
smokers, the number of cigarettes smoked, and the presence or absence of active smokers
in the surroundings, for 504 employees in a light company. The volume and ventilation
status of their working places were also surveyed.

Smoking rates in the company were 56.8% in males and 23.0% in females. The cotinine
values corrected by creatinine (cotinine-creatinine ratios, CCR) were remarkably higher
(to the extent of 100 times) in active smokers than in non-smokers whether or not they
felt exposure to ETS with a statistical significance (P<0.01). The CCR of the passive
smokers were significantly higher in the office workers than in the factory workers
whether or not active smokers were in their homes. In the office non-smokers, the CCR
values became significantly higher in members who felt they were not exposed to any
tobacco smoke than in members who felt they were exposed to environmental tobacco
smoke (ETS); which increase could not be found in the factory non-smokers. The
volumes and ventilation capacities of the factory working places were 12.7 times and 3.3
times greater respectively than those of office working places.

The results showed that the extent of exposure to ETS (actively and/or passively)
were influenced by the volumes and the ventilation capacities of the working places and
their accurate self-recognition of real exposure status to ETS. In the passive smokers,
their ETS exposure seemed to be greater in the working places than in their homes. The
present study has also shown that urinary cotinine measurement in parallel with suitable
questionnaires is thus recommended to investigate the real status of both active and
passive exposure to ETS.
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Fig. 1. Relationship between the extent of self-recognition that the subjects were exposed
tobacco smoke actively and/or passively and their actual urinary CCR (ng/mg).

CS : 225 current smokers ; PS : 230 passive smokers who were non-smokers but felt to be

exposed to ETS ; NPS : 49 non-passive smokers who were non-smokers and felt not to be

exposed to ETS.
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Table 1. Smoking status in current smokers (CS).

Average number Average nicotine

Average number

of cigarettes  Median[25% ile, 75% ile]

Sex  Age group Number grfnfggfi%t:; Contentfr{ggafe“e smo(ked)/gay of urinary CCR (ng/mg)
mg
male 10-19 4 7 0.95 6.5 2159[1541, 2555]
20-29 45 12 0.70 8.1 2200(1104, 4257]
30-39 26 12 0.72 8.3 3622[1543, 9968]
40-49 46 13 0.71 9.2 35742215, 4902]
50-59 61 13 0.73 8.5 3490(1504, 7447]
60- 1 10 0.70 7.0 7966
female  10-19 1 6 0.70 39 4983
20-29 13 8 0.65 5.4 3433[1517, 7716]
30-39 13 6 068 45 1440[ 427, 4876]
40-49 13 7 0.66 4.7 1723(1103, 2451]
50-59 2 7 1.10 7.9 2793(1717, 3868]

*Values are corrected by multiplying real lengths of cigarette smoked.

Table 2. Smoking status in CS in different working places.

Factory workers

Office workers

Number

Smoking rate (%)

*Average number of
cigarettes smoked/day

Average nicotine contents
/cigarette (mg
Average amounts of nicotine
consumed/day (mg) *
Median[25% ile, 75% ile]
of urinary CCR (ng/mg)

3035[1199, 4983]

81 144
382 49.3
8.8 12.6 **
0.74 0.71
6.5 8.9 **

3141[1312, 5265]

*Values are corrected by multiplying real lengths of cigarette smoked.

*P<0.01
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Fig. 2. Urinary CCR of non-smokers (PS and NPS) in different working places.
The number attached to each column is the number of workers in each working place (*P<0.01)
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Fig. 3. Urinary CCR of non-smokers (PS and NPS) in different working places with or without

current smokers at home.

The number attached to each column is the number of workers in each working place (*P<0.05).
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Fig. 4. Urinary CCR of PS and NPS in different working places.
The number attached to each column is the number of workers in each working place

(*P<0.01, *P<0.05).
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