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Table 3. Mean ± standard deviation (SD) of hormones and sex hormone-binding globulin (SHBG) according to pack-years of smoking/the
number of cigarettes smoked per day and comparison with nonsmokers in a sample of 2,021 men
Tobacco exposure
N
SHBG (nmol/l)
TT (nmol/l)
FT (ng/dl)

Pack-years of smoking
Nonsmokers
989
41.07 ± 19.90
Ref
20.91 ± 6.3
Ref
11.71 ± 3.4
Ref
0.01~5
285
38.51 ± 17.54
0.381
23.48 ± 6.70
0.038
14.01 ± 4.36
0.028
5.01~11
245
41.10 ± 19.07
0.275
22.45 ± 6.64
0.005
12.68 ± 3.51
0.309
11.01~20
272
42.39 ± 18.54
0.423
21.71 ± 6.70
0.035
11.82 ± 3.13
0.264
>20
230
46.99 ± 22.56
0.133
21.51 ± 6.57
0.013
11.00 ± 2.73
0.284
0.454
0.007
0.218
P
Number of cigarettes/day
Nonsmokers
989
41.07 ± 19.90
Ref
20.91 ± 6.3
Ref
11.71 ± 3.4
Ref
1~10
470
40.92 ± 18.78
0.407
22.51 ± 6.70
0.007
12.82 ± 4.02
0.078
≥11
562
42.97 ± 20.19
0.058
22.17 ± 6.68
0.001
12.13 ± 3.37
0.174
0.149
0.001
0.154
P
P-values reflect significance levels for analysis of covariance after adjusting for age, BMI, fasting blood glucose, triglycerides, alcohol
consumption and estradiol.

>20), or into two groups based on the number of
cigarettes smoked per day (1-10, ≥11). In multivariable regression models, smokers had significantly
higher TT levels in nearly all subgroups (P <0.05)
as compared with nonsmokers, with the exception
of the subgroup with 11.01-20 pack-years (Table
3). Only the least smoking subgroup (0.01-5 pack
years) had a significantly higher level of FT than for
nonsmokers. Our results also indicate that smokers
had similar SHBG levels in each smoking subgroup
as compared with nonsmokers, even after adjusting
for confounding factors (P >0.05).
We also analyzed the association between the
levels of hormones and SHBG and pack-years of
smoking among smokers by calculating the Pearson
correlation coefficient. Our results indicate that both
TT and FT are significantly and negatively associated
with smoking pack-years (r = -0.083, P <0.001; and
r = -0.271, P <0.001, respectively). Additionally,
serum SHBG level was found to be significantly and
positively associated with smoking dose (r = 0.174,
P <0.001).
Moreover, we classified subjects with the highest
quartile of values as carriers of high hormone levels
(≧25.58 nmol/l for TT, ≧14.05 ng/dl for FT and
>50.93 nmol/l for SHBG). Figure 1 further presents

data indicating that smokers have a higher probability of circulating high levels of TT (unadjusted odds
ratio (OR) = 1.64, 95% CI: 1.33-2.01, P <0.001) and
FT (unadjusted OR = 1.32, 95% CI: 1.08-1.61, P =
0.007) than nonsmokers in the unconditional logistic
regression. After controlling for age, BMI, fasting
blood glucose, triglycerides, alcohol consumption and
estradiol levels, our data showed that smokers were
still more likely to be in the highest quartile of TT
(adjusted OR = 1.69, 95% CI: 1.34-2.13, P <0.001)
and FT levels (adjusted OR = 1.27, 95% CI: 1.00-1.61,
P = 0.050). The probability of possessing high SHBG
levels was similar between smokers and nonsmokers
before and after adjustment (unadjusted OR = 1.04,
95% CI: 0.85-1.27, P = 0.738; adjusted OR = 1.13,
95% CI: 0.90-1.42, P = 0.293).
Discussion
In this large-scale epidemiological study involving
Chinese men, we found for the first time that smokers
exhibit significantly higher levels of TT and FT when
compared with age-matched nonsmokers. Our data
support reports from several previous studies in other
populations. Indeed, Corona et al (2005) analyzed
1,150 men in an outpatient clinic for sexual dysfunction
and reported higher levels of TT in smokers, after

