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THE RELATIONSHIP BETWEEN STAGES AND BIOCHEMICAL
MARKERS OF SMOKING
WORKPLACE-BASED CROSS-SECTIONAL
AND LONGITUDINAL STUDIES

Kimiko UEDA*, Masakazu NAKAMURAZ¥, Noriko SHIROKAWAZ¥,
Tomoko KINOSHITA?¥, Shizuko MASUI**, Hiroshi NoGaMIP*, Akira OsHIMAH

Key words: Transtheoretical model, Behavioral changes, Expired carbon monoxide, Urinary nicotine
metabolites, Smoking habits

In order to clarify smokers’ characteristics by ‘‘Stages of Change’’ based on Prochaska’s trans-
theoretical model, we conducted cross-sectional and logitudinal studies with biochemical markers of smok-
ing and smoking habits. '

In a workplace-based sample of 277 male smokers, we examined cross-sectionally the relation-
ships between stages and biochemical markers of smoking which include expired carbon monoxide concen-
traions and urinary nicotine metabolite concentrations, and smoking habits which include the number of
cigarettes smoked per day, yields of cigarettes, inhalation patterns, time to first morning cigarette, and
quit attempts in the past. Additionally we examined longitudinally the relationship between stages and ex-
pired carbon monoxide concentrations, the number of cigarettes, and yields of cigarettes.

In the cross-sectional study there were significant differences among stages on expired carbon
monoxide concentrations (P=0.006), urinary nicotine metabolite concentrations (P=0.049), the num-
ber of cigarettes smoked per day (P=0.001), and yields of cigarettes (P=0.042) using analyses of vari-
ance. There were also significant differences among stages on time to first morning cigarette (P=0.018)
and quit attempts in the past (P<0.001) using chi-square tests. In the longitudinal study for each level of
elevation in stage during a one-year period, expired carbon monoxide concentrations decreased on an
average of 2.3 ppm (P=0.125) and the number of cigarettes smoked per day decreased on an average of
9.8 cigarettes per day (P=0.07). However, the yields of cigarettes did not change during the one-year
period.
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