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TT, SHBG and FT were tested using a multivariate
logistic regression model in which hormone levels were
treated as the dependent variable. Odds ratio (OR)
and 95% confidence intervals (CIs) were calculated
for smokers who were in the highest quartile of the
dependent variable as compared with nonsmokers,
before and after adjusting for age, BMI, fasting
blood glucose, triglycerides, alcohol consumption and
estradiol levels. All statistical tests were two-tailed
and statistical significance was defined as P <0.05.
Results
Characteristics of the study populations are shown
in Table 1. Participants were in the age range of 20
to 69 years and the average age was 37.4 ± 11.2.
Among the 2,021 volunteers recruited for the study,
1,032 subjects (51.06%) reported themselves to be
smokers and 989 (48.94%) were nonsmokers. Smokers appeared to have significantly higher serum mean
levels of triglycerides (P = 0.002), estradiol (P =
0.023), TT (P <0.001) and FT (P <0.001) and lower
levels of LH (P = 0.055; borderline significant) as
compared with nonsmokers. No significant difference
was observed in the mean values of SHBG and BMI
between smokers and nonsmokers (P = 0.169 and
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0.269, respectively). Furthermore, only 72 men were
considered to be “former smokers” in this study, and
the exclusion of these samples from the group of nonsmokers did not affect the results (data not shown).
After considering the potential confounding factors for hormones and protein levels, we stratified all
participants according to age, BMI, triglycerides and
alcohol consumption. As indicated by the data in Table
2, smokers had significantly higher TT and FT levels
in stratification analyses (all P <0.05). After stratification for age, smokers had significantly higher SHBG
concentration (P = 0.023). However, no significant
difference was found in the mean values of SHBG
between smokers and nonsmokers after stratification
for BMI, triglycerides and alcohol consumption (P
>0.05), although the SHBG level among smokers
appeared to be higher than that of nonsmokers in
every subgroup. Furthermore, the results also show
that age, BMI and triglycerides were important and
independent factors that influence sex hormones
levels (all P <0.01).
To further evaluate the dose-response effect of
cigarette smoking on SHBG, TT and FT levels, respectively, smokers were stratified into quartiles
according to pack-years (0.01-5, 5.01-11, 11.01-20,

Table 1. Selected characteristics and hormone concentrations of 2,021 adult men who participated in the FAMHES study
All samples
Nonsmokers
Smokers
Characteristics
(N=2021)
(N = 989)
(N = 1032)

P

Age
37.4 ± 11.1
38.2 ± 12.1
36.7 ± 10.2
0.002
2
23.2 ± 3.3
23.3 ± 3.2
23.2 ± 3.4
0.269
BMI (kg/m )
Alcohol consumption
85.9%
40.6%
45.3%
<0.001
Glucose (mmol/l)
5.3 ± 1.0
5.34 ± 1.1
5.3 ± 1.0
0.121
Total cholesterol (mmol/l)*
5.6 (5.0~6.3)
5.6 (5.0~6.3)
5.6 (5.0~6.3)
0.368
Triglycerides (mg/dl)*
99.2 (68.2~154.5)
93.9 (65.5~147.0)
102.7 (70.0~164.7)
0.002
Luteinizing hormone (mIU/ml)*
5.1 (3.9~6.7)
5.2 (4.0~7.0)
5.1 (3.9~6.5)
0.055
Estradiol (pg/ml)*
33.3 (27.5~39.9)
32.9 (27.2~39.4)
33.8 (27.8~40.8)
0.023
TT (nmol/l)
21.6 ± 6.6
20.9 ± 6.3
22.3 ± 6.7
<0.001
FT (ng/dl)
12.1 ± 3.6
11.7 ± 3.4
12.5 ± 3.7
<0.001
SHBG (nmol/l)*
38.2 (27.8~50.9)
37.8 (27.3~50.9)
38.5 (28.2~51.4)
0.169
Data are expressed as mean ± standard deviation or as median (quartiles).
(Total cholesterol, Triglycerides) Smokers (N=1015) Nonsmokers (N = 974); (Luteinizing hormone, Estradiol) Smokers (N=1008)
Nonsmokers (N = 967)
Student’s t-test was used to compare the means of normally distributed data.
* P-values were obtained in the Mann–Whitney U-test.

