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Abstract 
Previous studies have focused on the damaging effects of smoking and alco-
hol on sperm parameters; however, some of these studies have failed to find a 
significant correlation between these variables. Herein we have investigated 
the relationship of infertility with smoking and/or alcohol consumption in 
one hundred and thirty-six men with varicocele, admitted consecutively to the 
Outpatients Department of Infertility at the University of Rome La Sapienza 
(Italy) between 2005-2007. The sample size was small because we have selected 
couples with both marital infertility lasting for more than two years and the 
male partner with varicocele. Statistical analyses were carried out using the 
software of Statistical Package for the Social Sciences (SPSS). We showed a 
highly significant association of infertility with alcohol consumption. As the 
mean value was 32 years, comparing men of age less than or equal to 32 years 
and men of age over 32 years, this association is present only in men of age 
less than or equal to 32 years. A discriminant analysis with infertility as de-
pendent variable and age, alcohol consumption and smoking habit as inde-
pendent variables has shown a significant discrimination only in men of age 
less than or equal to 32 years. The most important contribution to this dis-
crimination was given by alcohol followed by age while contribution from smok-
ing was small. Our analyses suggest that alcohol consumption contributes to 
infertility in men of age less than or equal to 32 years whereas smoking does 
not. 
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1. Introduction 

A large number of studies have assessed the negative effect of alcohol consump-
tion and/or smoking on sperm parameters, but the results remain controversial. 
Some studies have suggested a negative association between alcohol intake and 
semen quality but they could not confirm that a moderate consumption impairs 
semen parameters [1]. By comparing infertile non-smokers to infertile smokers a 
significant decrease in sperm count, progressive motility, normal forms and via-
bility among them was observed [2]. Harmful effects of combined cigarette smok-
ing and alcohol intake on fertility and reproduction are evident. Heavy smokers 
and heavy drinkers have worse seminal parameters in comparison to moderate 
smoking/drinking and nonsmoking/abstaining [3]. Several studies have reported 
an association of alcohol consumption and smoking with fertility disorders [4] 
[5], however, a worrying phenomenon of tobacco and alcohol consumptions 
keeps increasing, particularly among younger subjects [4]. 

In a comparison of smokers with non smokers, active smoking, even if in small 
amount, is associated with a decreasing sperm concentration while no significant 
correlation is present with morphology or sperm motility [6]. The components 
in cigarette smoke can induce genetic and epigenetic alterations in infertile men 
[2] [7]. Sexual dysfunction is common in male patients with alcohol dependence 
[8]. The association between alcohol consumption and mortality seems to vary 
depending on the amount of alcohol consumed. The consumption of light or 
moderate quantity of alcohol might reduce mortality from cardiovascular dis-
eases. This favorable effect is not found for cigarette smoking [9]. 

The association of varicocele with infertility has been widely examined although 
with not agreement in results. Varicocele is associated to an amendable male in-
fertility. It is probably the cause of subfertility and can induce pathophysiological 
mechanisms and between these the oxidative stress has a central role. Many stu-
dies suggest that varicocelectomy influences positively semen quality and preg-
nancy results and about the progressive deterioration of semen parameters it 
seems there is a substantial difference between adults and adolescents [10] [11] 
[12]. In the present study we have studied couples with a history of infertility of 
more than two years and male partners with varicocele to deepen the role of va-
ricocele in infertility. In this group of subjects we have assessed the relationship 
of infertility with smoking habit and/or alcohol intake. 

2. Subjects and Methods 

This study was carried out on 136 patients with varicocele admitted consecutively 
to the Outpatients Department of Infertility, a public center of infertility fre-
quented by people of lower-middle social class, at the University of Rome La Sa-
pienza (Italy) between 2005-2007. 59 patients were infertile men and the average 
age of the sample was of 32 years. All patients gave informed consent to partici-
pate in the study that was approved by the Department Council. Part of these 
patients has been included in previous studies [13] [14] [15] Diagnosis of vari-
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cocele was confirmed by use of the scrotal eco-colordoppler (TOSHIBA APLIO 
XV). Analysis of spermatic liquid was performed according to the World Health 
Organization (WHO) criteria (1999). Seminal liquid was obtained after sexual 
abstinence for three to five days. All subjects had no fever, no pharmacological 
treatment with non-steroidal anti-inflammatory drugs, antibiotics or cortisones 
in the two weeks preceding the examination. The whole spermatic liquid was 
collected in a sterile container and delivered to the laboratory within 60 min. 
Spermatic parameters were determined from the seminal liquid. Spermatic con-
centration is reported as millions of spermatozoa/ml. A typical spermatozoa and 
abnormal motility are reported in percent (%). 

A couple was classified as infertile if it is unable to conceive after one year of 
regular intercourse with the intent to conceive. 

The intent of this study is to evaluate in these patients the relationship be-
tween smoking and alcohol intake and the effect of age, smoking and alcohol on 
infertility. 

Chi-square test of independence, Student t test, correlation analysis and dis-
criminant analysis were carried out using the software Statistical Package for the 
Social Sciences-SPSS. 

3. Results 

Table 1 shows separately in fertile and infertile men the proportion of patients 
with/without smoking and alcohol consumption, the proportion of infertile men 
and the average age of the patients. 

Table 2 shows the relationship between smoking and alcohol consumption 
with infertility. Smoking and infertility haven’t association whereas alcohol con-
sumption is significantly associated with infertility (p = 0.004). The proportion 
of drinkers is very high. 

Table 3 shows the relationship between smoking and alcohol and absence of 
both smoking and alcohol with infertility. The relationship between smokers 
non drinkers and between drinkers non smokers with infertility is present (p = 
0.02). 

Table 4 shows the correlations between smoking and infertility and between 
alcohol consumption and infertility. Infertility is not correlated with smoking 
neither in the whole sample nor in drinkers whereas it is significantly correlated 
with alcohol consumption in both the whole sample and in smokers (p = 0.004). 

Table 5 shows the effect of age on infertility, smoking habit and alcohol con-
sumption. The proportion of infertile men (p < 0.001) as well as of alcohol con-
sumption (0.016) increases with age whereas the smokers decrease and their re-
lation is not significant. 

The average age of the patients was 32 years and Table 6 shows the correla-
tion between infertility and smoking and alcohol consumption in relation to 32 
years. Infertility is highly related to alcohol consumption only in patients with an 
age lower than or equal to 32 years (p = 0.008). 
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Table 1. The proportion of patients in relation to smoking, alcohol, infertility and age. 

 Proportion Mean 

No smoking 
No alcohol consumption 

56.2% 
 

 

Yes smoking 
No alcohol consumption 

27.3% 
 

 

Yes alcohol consumption 
No smoking 

10.7% 
 

 

Yes smoking 
Yes alcohol consumption 

5.8% 
 

 

Infertile men 43.4%  

Age 
    Fertile men 
    Infertile men 

 
 

27.5 years 
37.8 years 

 
Table 2. The relationship of smoking and alcohol with infertility. 

 
Smoking 

yes no 

Iinfertility 42.2% 46.3% 

Total n 45 82 

Chi square test of independence                 χ2           df            p 
                                          0.199          1          0.655 

 
Alcohol Consumption 

yes no 

Infertility 75.0% 40.2% 

Total n 20 102 

Chi square test of independence                 χ2            df            p 
                                          8.157           1         0.004 

 
Table 3. The relationship of the presence/absence of smoking and alcohol with infertility. 

 
No Smoking 

No Alcohol Consumption 
Yes Smoking 

Yes Alcohol Consumption 

Infertility 39.7% 71.4% 

Total n 68 7 

Chi square test of independence                 χ2            df            p 
                                          2.611           1          0.106 

 
Smoking 

No Alcohol Consumption 
Alcohol Consumption 

No smoking 

Infertility 39.4% 76.9% 

Total n 33 13 

Chi square test of independence                 χ2             df           p 
                                         5.254             1         0.022 
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Table 4. The correlation between alcohol consumption and infertility and between smoking 
and infertility. 

 
Controlling for  

alcohol consumption 
Controlling for  

smoking 

Smoking 
and 

Infertility 

r =−0.003 
p = 0.974 

r = 0.030 
p = 0.745 

 

Alcohol Consumption 
and 

Infertility 

r = 0.259 
p = 0.004 

 
r = 0.264 
p = 0.004 

 
Table 5. The effect of age on infertility, smoking and alcohol consumption. 

 
AGE 

≤28 yr >28 ≤32 yr >32 yr 

Infertility 2.5% 20.8% 81.0% 

Chi square test of independence                      p < 0.001 

Smoking 41.0% 43.5% 26.7% 

Chi square test of independence                      p = 0.203 

Alcohol Consumption 2.6% 20.0% 24.6% 

Chi square test of independence                      p = 0.016 

>28 ≤32 yr: over 28 years and under or equal to 32 years. 

 
Table 6. The correlation between smoking and infertility and between alcohol consump-
tion and infertility in relation to age. 

 Age ≤ 32 Age > 32 

Infertility 

Smoking 
r = −0.057 
p = 0.660 

r = 0.188 
p = 0.150 

Alcohol 
Consumption 

r = 0.343 
p = 0.008 

r = 0.070 
p = 0.593 

 
Table 7 shows the results of a discriminant analysis that assesses the effects of 

alcohol, smoking and age on infertility separately in men with an age ≤ 32 years 
and > 32 years. In men with an age ≤ 32 years, infertility depends on all the three 
variables. Alcohol consumption gives a very important contribution to discrim-
ination followed by smoking whereas the contribution from the age is small. 

Considering some parameters examined, Table 8 shows the difference be-
tween fertility and infertility in relation to the groups of alcohol consumption 
and smoking. The difference is significant for spermatozoa concentration and 
atypical spermatozoa in non smokers-non drinkers, it is significant for rectili-
near mobility in smokers-non drinkers, and it is significant for rectilinear mo-
bility in drinkers-non smokers. A borderline significance is present for atypi-
cal spermatozoa in drinkers non smoking and for spermatozoa concentration, 
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Table 7. Discriminant analysis. The effect of alcohol consumption, smoking and age on 
infertility in relation to the average age. 

 AGE ≤ 32 years AGE > 32 years 

Chi square test of independence 
χ2 = 8.495 

df = 3 
p = 0.037 

χ2 = 3.327 
df = 3 

p = 0.344 

Coefficients 
Alcohol 
Smoking 

Age 

 
0.890 
0.591 
0.005 

 
0.779 
0.476 
0.304 

 
Table 8. Some parameters examined: difference between fertile and infertile men in relation to smoking and alcohol consumption. 

 

No smoking 
No alcohol consumption 

Yes smoking 
No alcohol consumption 

Yes alcohol consumption 
No smoking 

Yes smoking 
Yes alcohol consumption 

Mean S.E. N Mean      S.E. N Mean     S.E. N Mean       S.E. N 

Quantity of Seminal Liquid  
Fertility 
Infertility 

 
3.64 
2.69 

 
0.35 
0.47 

 
13 
10 

 
2.7 
3.7 

 
0.3 
1.2      

 
7 
2 

 
4.0 
4.0 

 
0.6 
0.84 

 
3 
4 

 
- 
5.7 

 
- 
1.2 

 
- 
2 

t-Student         p N.S. N.S. N.S. - 

PH of Seminal Fluid 
Fertility 
Infertility 

 
7.5 
7.30 

 
0.17 
- 

 
4 
1 

 
8.2 
- 

 
0.15 
- 

 
2 
- 

 
9 
7.8 

 
- 
0.3 

 
1 
2 

 
- 
- 

 
- 
- 

 
- 
- 

t-Student         p - - - -  

Spermatozoa Concentration 
Fertility 
Infertility 

 
62.5 
32.0 

 
8.6 
6.0 

 
40 
27 

 
51.3 
36.0 

 
10.2 
9.3      

 
17 
13 

 
129 
50.8 

 
47.7 
17.9 

 
3 
9 

 
94.5 
14.6 

 
51.5 
6.4 

 
2 
5 

t-Student         p 0.01 N.S. - 0.04 

Rectilinear Mobility 
Fertility 
Infertility 

 
33.3 
27.8 

 
2.6 
2.7 

 
39 
25 

 
30.5 
20.0 

 
2.3 
4.1      

 
17 
12 

 
25.0 
30.3 

 
5.0 
6.0 

 
3 
7 

 
37.5 
35.1 

 
2.5 
13.8 

 
2 
4 

t-Student         p N.S. 0.02 N.S. 0.03 

Spermatozoa Dyskinetic 
Fertility 
Infrtility 

 
11.9 
13.9 

 
1.7 
2.6 

 
27 
17 

 
23.7 
11.6 

 
8.4 
2.9      

 
8 
11 

 
15.0 
10.3 

 
7.6 
2.1 

 
3 
7 

 
7.5 
11.5 

 
2.5 
2.5 

 
2 
2 

t-Student         p NS N.S. 0.054 N.S. 

Atypical Spermatozoa 
Fertility 
Infertility 

 
66.8 
79.9 

 
2.7 
2.2 

 
40 
25 

 
66.6 
78.8 

 
5.3 
6.8    

 
18 
13 

 
40.7 
72.4 

 
19.7 
5.2 

 
3 
9 

 
90.0 
71.5 

 
3.5 
4.2 

 
4 
3 

t-Student         p 0.01 N.S. 0.045 0.03 

Varicocele Degree 
Fertility 
Infertility 

 
2.6 
2.9 

 
0.14 
0.14 

 
37 
26 

 
3.0 
2.8 

 
0.2 
0.2      

 
20 
12 

 
3 
2.5 

 
0.6 
0.3 

 
3 
8 

 
3.0 
2.7 

 
0.0 
0.3 

 
2 
3 

t-Student         p N.S. N.S. N.S. 0.053 
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rectilinear mobility and atypical spermatozoa the difference is significant in drink-
ers-smokers but the number of the patients is very small. 

Examining the difference between fertility and infertility separately in patients 
with an age ≤ 32 years and in those with an age > 32 years, in patients non smoke-
rs-non drinkers we have found a significant difference for spermatozoa concen-
tration (p = 0.03, n = 33) and for atypical spermatozoa (p = 0.001, n = 31), in 
smokers-drinkers a borderline difference (p = 0.047, n = 12) for atypical sper-
matozoa and a significant difference (p = 0.002, n = 10) for atypical and disky-
netic spermatozoa in drinkers-non smokers. 

4. Discussion 

In the present study we have examined the male partner of couples with marital 
infertility lasting more than two years. The male partner had varicocele and the 
mean subject age was 32 years. 

As a large number of controversial studies have been made, we focused on the 
negative effect on sperm parameters of, alcohol consumption and smoking. Our 
research shows that alcohol is an important risk factor for infertility in men with 
varicocele. Examining separately the relationship of infertility with smoking and 
alcohol consumption, only the relationship with alcohol consumption was sig-
nificant (Table 2). When the relation of infertility with smoking without alcohol 
consumption and with of alcohol consumption without smoking was assessed, 
the proportion of alcohol consumers non smokers was higher than the others 
(Table 3). The correlation analysis between smoking, alcohol consumption and 
infertility also showed that alcohol consumption is an important risk factor for 
infertility (Table 4). 

The proportion of infertility and alcohol consumption increased significantly 
with age (Table 5) but alcohol consumption was associated with infertility only 
in young subjects (Table 6). The absence of this relationship in men older than 
32 y is probably due to clinical, environmental or functional factors that remain 
to be elucidated. 

Many clinical studies have demonstrated that alcohol alters and decreases tes-
tosterone metabolism. High alcohol consumption and alcohol dependence can 
cause lower testosterone level and alter sexual function. Testosterone is involved 
directly in almost all components of the male reproductive process and a de-
crease in testosterone correlates with a range of clinical problems including re-
duced fertility, reduced semen volume, impotence and inability to get an erection 
[1] [16]. Rivier and Vale have also found that alcohol intake stimulates adrenal 
hormone release which also interferes with reproductive functions in humans 
and animals [17]. 

On these men, subsequently, we have examined the association of some ge-
netic polymorphisms with infertility to see their influence on spermatic parame-
ters in particular on spermatozoa motility and male infertility [13] [14] and hig-
hlighted that the use of antioxidants supplementation on sperm parameters could 
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improve fertility [18]. The sample is small because our study includes only sub-
jects with varicocele. Our results must to be taken into account when they are com-
pared to other studies where the subject group examined includes men with and 
without varicocele. Despite the limitations our results lay the foundation for broad-
er analyses using larger cohorts and examining populations including individu-
als with diverse ethnicities and socio-economic background. 
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