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INTRODUCTION
Infertility is dened as the inability of a sexually active, non-

[1]contracepting couple to achieve spontaneous pregnancy in one year.  
It is a disorder that causes physiological and psychological trauma to 
an individual because of its social stigma. In recent years, there has 
been an alarming decrease in fertility in most parts of the world, of 
which the male factor is the sole cause in approximately 20% of 

[2]cases.

A recent study on the status of Infertility in India states that nearly 50% 
of infertility is related to reproductive anomalies in the male, and the 
rest is related to female factors. In 25%, no cause can be found, leaving 

[3]it to be unexplained infertility.  This decrease in fertility has been 
attributed to several factors like environmental, genetic, 

[4]socioeconomic, nutritional, lifestyle, and several unknown factors.

Male factor infertility is ascertained when sperm parameters are below 
[5]the average reference values specied by WHO.  Semen analysis with 

89.6% sensitivity remains fundamental and is the most helpful 
investigation as it detects male infertility with a genuine problem in 

[6]about 9 out of 10 males.  DNA integrity in the ejaculated mature 
spermatozoa as a cause for infertility due to male factors has been 

[7]intensely studied in the past decade.

Tobacco chewing and smoking remain the most abused substances 
worldwide. According to the WHO, one-third of men above 15 are 

[8]smokers.  Tobacco chewing is predominant in developing nations and 
low socioeconomic groups, while smoking is equal in all 

[9]socioeconomic strata.  Many substances like nicotine, carbon 
monoxide, mutagens such as benzopyrene, dimethyl nitrosamine and 
radioactive polonium are present in tobacco. These substances disrupt 
the microcirculation of the testis and cause DNA damage in germinal 
cells. Tobacco chewing is a systematic socioeconomic marker in India 
at individual and household levels. There is a difference of about 2.69 

times between illiterate and graduates among those who smoke and 
[10]chew tobacco.

Tobacco smoking harms sperm, affecting semen parameters like 
sperm concentration, volume, motility, and morphology. It also 
damages the sperm's DNA, making it unt for in vitro fertilisation. 
Smoking also affects sperm function and decreases its fertilising 
capacity. Oxidative sperm DNA damage is more profound in smokers 

[11]than in non-smokers.

Almost 60% of the global population above 15 in nearly all societies 
[12]consume alcohol in one year.  Heavy intake of alcohol is associated 

with a decline in sperm quality and function, including a decrease in 
sperm count, immature testicular cells, sperm head breakage, 
distension of the middle piece and a lower percentage of normal 
morphological sperm. More signicant sexual dysfunction is also 

[13]caused by heavy alcohol intake in men.

The decrease in semen quality and quantity, as assessed by the routine 
semen analysis, does not always give a denite diagnosis, as in 15% of 

[14]male factor infertility cases, the results are expected.  In addition, 
with the advent of Intracytoplasmic Sperm Injection (ICSI), 
conventional sperm analysis has fallen out of favour, and more 
attention is being given to sperm molecular architecture, as the 
inherent integrity of sperm DNA plays a signicant role in mammalian 

[15]fertilisation and subsequent embryo development.

Though most of the research has established adverse effects of tobacco 
chewing, smoking and alcohol on seminal quality and sperm DNA 
integrity, the quantum of studies in this part of the world is less, with 
variable outcomes. As environmental and geographical factors play a 
signicant role in male fertility, we planned the study to ascertain the 
effect of tobacco chewing, smoking and alcohol on seminal quality and 
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sperm DNA integrity in the South Indian Population.

METHODS
The present cross-sectional analytical study was undertaken in the 
Molecular Genetics and Cytogenetics Laboratory in a tertiary care 
institute in South India from July 2018 to June 2020. The Postgraduate 
Research Monitoring Committee (PGRMC) and the Institute Human 
Ethics Committee approved the study. 

Among the male partners of the infertile couple who had attended the 
infertility clinic in the Obstetrics and Gynaecology Department, 106 
were recruited for this study within the age group 21 to 50 years with 
abnormal semen parameters.

The study excluded men with reproductive organ disorders like 
testicular carcinoma, undescended testis, prostatitis, urinary tract 
infections, a history of chronic diseases, and diseases that lead to 
dyspermia.

The present study consisted of two procedures: 
1. Semen analysis 
2. Sperm DNA damage analysis
 
Semen samples were collected from the participants by masturbation 
after 2 to 3 days of sexual abstinence and received into the sterilised 
containers. Specimens were then kept at room temperature for 30 to 40 
minutes, enabling the semen to liquefy. Conventional semen analysis 
was done in the Central Pathology Laboratory using Automated 
Semen Analyser SQA-V Gold Version 2.60. The analysis was done 

[16]according to WHO (2010) guidelines.  Sperm parameters were 
6considered abnormal if sperm concentration was <15 x10 /ml, sperm 

total motility was <40% and sperm morphology was <4%. 

Single-cell gel electrophoresis (Comet assay) is the easiest, most 
straightforward, sensitive, and rapid method for measuring DNA 
damage in replicating and non-replicating mammal cells. This study 
measured sperm DNA fragmentation in sperm cells as per the Singh et 

[17]al. 2003 protocol.

RESULTS
The study recruited 106 males with abnormal semen parameters based 
on inclusion and exclusion criteria. 

Figure. 1 – Age distribution of patients 

As per the pie chart diagram, the maximum number of patients was 
between 26 and 35 years old. 

Figure. 2 – Distribution of patients according to tobacco, alcohol, and 
smoking status

As per the bar diagram, the maximum number of patients among 106 
were non-chewer, non-alcoholic and non-smoker.

Table No.1: Tobacco status-wise comparison on semen parameters

Table No.1 compares sperm motility, sperm morphology, and sperm 
concentration among tobacco non-chewer and chewer groups. There 
was a decrease in sperm morphology and sperm concentration and an 
increase in sperm motility in tobacco chewers; we could note no 
signicant difference between the two groups.

Table No.2: Tobacco status-wise comparison on comet parameters

Table No.2 compares the comet length, head diameter of the comet, 
percentage of DNA in the comet head, tail length, and percentage of 
DNA in the comet tail among tobacco non-chewer and chewer groups. 
Apart from the DNA percentage in the comet head and tail, all other 
comet parameters show more sperm DNA damage in non-chewers. 
But the difference is not signicant.

Table No.3: Smoking status-wise comparison on semen parameters

Table No.3 compares sperm motility, sperm morphology and sperm 
concentration among non-smoker and smoker groups. Though there 
was a decrease in sperm total motility and sperm concentration in 
smokers and a decrease in sperm morphology in non-smokers, we 
could not observe any signicant difference between the groups.

Table No.4: Smoking status-wise comparison on Comet parameters

Table No.4 compares the comet length, head diameter of the comet, 
percentage of DNA in the comet head, tail length, and percentage of 
DNA in the comet tail among tobacco non-chewer and chewer groups. 
Comet parameters other than the total comet and tail sizes show more 
sperm DNA damage in non-smokers but did not show a signicant 
difference between the two groups.

Table No.5: Alcoholic status-wise comparison on semen parameters
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Parameters Tobacco Status (Mean ± SD) n=106 p-
ValueNon-Chewer n=82 Chewer n=24

Sperm Total Motility 22.01 ± 11.93 25.29 ± 14.90 0.266
Sperm Morphology 2.63 ± 2.21 2.42 ± 2.72 0.688
Sperm Concentration 56.60 ± 47.83 41.21 ± 37.85 0.151

Parameters Tobacco Status (Mean ± SD)n=106 p-
ValueNon-Chewer n=82 Chewer n=24

Total Comet Length 51.42 ± 12.40 49.56 ± 13.82 0.531
Head Diameter 26.12 ± 4.71 26.93 ± 7.21 0.515
Percentage of DNA in 
Comet Head

68.98 ± 13.05 68.78 ± 10.84 0.944

Tail Length 25.37 ± 11.33 22.76 ± 12.35 0.332
Percentage of DNA in 
Comet Tail

31.02 ± 13.05 31.22 ± 10.84 0.944

Parameters Smoking Status (Mean ± SD) n=106 p-
ValueNon-Smoker n=78 Smoker n=28

Sperm Total 
Motility

23.03 ± 13.06 22 ± 11.66 0.715

Sperm 
Morphology

2.50 ± 2.20 2.82 ± 2.65 0.532

Sperm 
Concentration

54.76 ± 46.30 48.54 ± 45.86 0.542

Parameters Smoking Status (Mean ± SD) n=106 p-
ValueNon-Smoker n=78 Smoker n=28

Total Comet Length 50.36 ± 12.42 52.76 ± 13.49 0.394
Head Diameter 25.95 ± 4.55 27.28 ± 7.13 0.263
Percentage of DNA 
in Comet Head

68.72 ± 12.57 69.55 ± 12.63 0.764

Tail Length 24.51 ± 11.38 25.54 ± 12.23 0.688
Percentage of DNA 
in Comet Tail

31.28 ± 12.57 30.45 ± 12.63 0.764

Parameters Alcoholic Status (Mean ± SD) n=106 P
-ValueNon-Alcoholic n=68 Alcoholic n=38

Sperm Total 
Motility

21.71 ± 13.15 24.63 ± 11.68 0.256

Sperm 
Morphology

2.37 ± 2.07 2.97 ± 2.70 0.199
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Table No.5 compares sperm motility, sperm morphology and sperm 
concentration among non-alcoholic and alcoholic groups. A decrease 
in sperm concentration among alcoholics and a reduction in sperm 
total motility and concentration among non-alcoholics showed no 
signicant difference.

Table No.6: Alcoholic status-wise comparison on comet parameters

Table No.6 compares the comet length, head diameter of the comet, 
percentage of DNA in the comet head, tail length, and percentage of 
DNA in the comet tail among non-alcoholic and alcoholic groups. 
Though all comet parameters except the head diameter of the comet 
show increased sperm DNA damage in non-alcoholics, no signicant 
difference could be observed between the two groups.

DISCUSSION
We conducted this study to determine any relationship between 
tobacco, alcohol and smoking with seminal parameters and sperm 
DNA fragmentation among male infertile patients in the South Indian 
Population.

Various studies have demonstrated the association of tobacco chewing 
with abnormal semen parameters. Studies contradicting the above 
have also been reported. Sperm quality deteriorated with increased 

[18]levels of addiction towards tobacco chewing.  Inverse relationships 
have been reported between semen parameters and tobacco chewing 

[11]depending on the severity and increased duration.  Abnormal semen 
parameters, including volume, count, motility, and deranged sperm 

[19]DNA integrity, have been observed with tobacco chewing.  Dikshit 
RK et al. study on 119 tobacco chewers showed no statistical 
signicance in ejaculate volume, total count, sperm density, 

[20]morphology, and motility among tobacco chewers.  A previous study 
also supports that not all the semen parameters are affected by tobacco 

[21]chewing in male infertile patients.  Our results count on the above 
research regarding sperm DNA integrity and semen parameters, as we 
noted no signicant difference among tobacco-chewing and non-
chewing patients. 

No signicant effect was noted on sperm morphology, sperm motility, 
[22]and sperm density in smoking individuals.  A study with 219 smokers 

observed no signicant difference in semen quality among smokers 
[20]and non-smokers.  Jenkins TG et al. noticed a modest decrease in 

semen parameters and marginal signicant sperm DNA damage 
among smokers and never-smokers. Smoking alters sperm DNA 

 methylation, signicantly affecting its integrity. A substantial 
reduction in progressive motility of sperm was observed in moderate 
and heavy smokers, with no signicant changes in mild smokers. 
Semen parameters and sperm DNA damage were not affected in short-
term smokers. Studies also report that smoking harms sperm DNA 

[23]integrity.  An inverse association was noted between progressive 
[24] motility and concentration of sperm and DNA fragmentation. Recent 

meta-analyses have shown that smoking adversely affects the semen 
[25,26]quality.  Studies also report no statistical difference between 

smoking and semen parameters and sperm quality and no signicance 
[27–29]between smoking and sperm DNA fragmentation.  We also noticed 

no signicant difference between semen parameters and sperm DNA 
damage among smokers and non-smokers in male infertile patients.

There are sparse studies to determine the relationship between sperm 
[30]DNA fragmentation and consumption of alcohol.  Though studies 

have conrmed the negative impact of alcohol on both semen 
parameters and sperm DNA integrity, most studies have reported that a 
decrease in semen quality and sperm DNA damage occurs only in 
heavy alcohol drinking and not in all alcohol consumption 

[13,31,32]subjects.  A recent meta-analysis by Tung et al. showed no 
statistical signicance between sperm density, count, motility, and 

alcohol intake. Further, the same study also concludes that drinking 
[33]alcohol did not cause considerable damage to fragment sperm DNA.  

Our analysis also supports that alcoholism among male infertile 
patients has no signicant difference in semen parameters and sperm 
DNA fragmentation.

Limitations: 
Being a single-centre, time-bound study, there are a few limitations. 
The major limitation is we need to dene the quantum of tobacco 
chewing, smoking and alcohol intake and match the confounding 
factors. Non-uniformity in the sample size of groups is another major  
limitation of our study. The sample size was disproportionate as we  
adopted the simple random sampling technique in our cross-sectional 
analytical study. BMI, occupation, exposure to pesticides, etc., were 
not considered, which can be a potential confounder for the study 
results. We can avoid these limitations by conducting the study in a 
larger sample with an increased study duration.

CONCLUSION
The present study's ndings have highlighted no signicant difference 
between sperm total motility, sperm morphology and sperm 
concentration among male infertile patients consuming alcohol, 
smoking and tobacco chewing with their counterparts. The study also 
concludes that there is no statistical signicance between alcohol, 
smoking, tobacco chewing, and sperm DNA fragmentation as 
measured by comet assay. Though studies contradict the present study, 
it is also supported by a few studies accepting the same. Thus, this 
study serves as a pilot study for further studies on the quantity and time 
frame of exposure to tobacco chewing, smoking and alcohol among 
male infertile patients with a larger sample size.
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Sperm 
Concentration

57.76 ± 47.59 44.79 ± 42.48 0.165

Parameters Alcoholic Status (Mean ± SD) n=106 P
-ValueNon-Alcoholic n=68 Alcoholic n=38
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