
association of low vitamin D and smoking in men 

lence of vitamin D deficiency (56.8%) and the lowest 
prevalence of vitamin D sufficiency (6.8%) in contrast 
to individuals aged 40-50 years (43.6% and 12.8%, 
respectively). 

Table 3 shows the correlation of 25(OH)D with 
demographic factors such as age, weight, height and 
BMI as well as lifestyle/dietary factors such as alcohol 
consumption and dietary calcium intake. We found 
no significant correlation between 25(OH)D levels 
and the aforementioned variables in the totality of 
participants as well as in the three age subgroups, with 
the exception of the younger subgroup (20-29 years) 
who had a marginally significant negative correlation 
between 25(OH)D and age.

Moreover, there was no correlation between 
25(OH)D and BMD in the femoral neck and the 
lumbar spine either between 25(OH)D and serum 
PTH levels or dietary calcium intake in the total 
population as well as in the age subgroups. Calcium 
intake was not associated with BMD, PTH and bone 
turnover markers.

Finally, no correlation was demonstrated between 
25(OH)D and bone turnover markers: serum osteo-
calcin, P1NP, b-CTXs levels, in the total population. 

However, there was a significant positive correla-
tion between 25(OH)D and osteocalcin (r=0.431 
p=0.003), P1NP (r=0.504, p=0.0005), b-CTXs 
(r=0.347 p=0.021) in participants aged 20-29 years. 

By contrast, we found a strong correlation between 
25(OH)D and smoking in the totality of participants 
(p<0.001) as well as in the three age subgroups 20-
29y, 30-39y and 40-50y (p=0.004, p=0.044, p=0.017, 
respectively) (Table 4).

Multiple linear regression analysis revealed that 
age, BMI, smoking, alcohol consumption and cal-
cium intake accounted for 10%, 27%, 9% and 28% 
of the serum 25(OH)D level variability in the total 
population and three age subgroups (20-29y, 30-39y 
and 40-50y), respectively, while only smoking was a 
significant determinant of serum 25(OH)D for all age 
subgroups, except the 30-39 year-olds. Interestingly, 
25(OH)D level was lower by approximately 4.3 ng/dl 
in a smoker compared to a non-smoker for the total 
population and the 20-29y subgroup (p<0.001, and 
p=0.040, respectively), while this value increased to 
9.2 ng/ml in the 40-50y subgroup (p=0.003) (Table 5). 

The multinomial logistic regression model for 
the association between demographic characteristics 
and 25(OH)D levels demonstrated that a smoker 
had a 58% increased likelihood of having vitamin D 
deficiency compared to a non-smoker for the 20-29y 
age subgroup (p=0.041) (Table 6) and 63% for the 
40-50y subgroup, although the latter did not reach 
statistical significance (data not shown). 

table 3. Pearson’s Correlation coefficient between 25(OH)D levels 
and quantitative variables

total 
Participants

(N=181)

years

20-29 
(N=44)

30-39 
(N=98)

40-50 
(N=39)

Age (years) 0.122 -0.310* -0.174 -0.050

Weight (Kg) -0.036 0.147 -0.146 -0.098

Height (m) -0.083 0.081 -0.097 -0.197

BMI(Kg/m2) 0.011 0.108 -0.112 -0.008

Alcohol (g/week) 0.003 -0.231 -0.074 0.219

BMD l2l4 0.087 -0.050 0.170 -0.006

BMD neck 0.120 0.160 0.137 0.207

b-CTXs (ng/ml) 0.123 0.347* 0.166 0.049

Osteocalcin (ng/ml) 0,099 0.431** 0.107 -0.039

Calcium (mg/week) 0,042 0.089 0.051 0.034

PTH (pg/ml) 0.030 0.039 -0.007 0.029

P1NP (ng/ml) 0.133 0.504** 0.087 0.044

Bold indicates statistical significant correlation * p<0.05 ** 
p<0.005

table 4. Smoking and 25(OH)D 

ν smoking 25(OH)D 
(ng/ml)

Mean±sD

p-value

Total participants
Participants

117 no 21.36±6.56
<0.001

64 yes 17.00±6.83

20-29 years
26 no 20.93±6.51

0.004
18 yes 15.50±4.40

30-39 years
61 no 20.87±6.54

0.044
37 yes 17.93±7.52

40-50 years
30 no 22.70±6.69

0.017
9 yes 16.10±7.82


