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       Abstract:  

Introduction: Our aim was to study the correlation and effect of cigarette smoking on semen quality of men.  

Material and methods: 300 male volunteers of age group 21 to 40 years, including 150 smokers and 150 nonsmokers were recruited 

for the study, following stringent exclusion criteria. Smokers were divided into subgroups according to number of cigarettes smoked 

per day as mild (≤10), moderate (11-20) and heavy smokers (≥ 21). Semen parameters like volume, sperm density, motility were 

studied according to WHO manual. 

Results: Statistical analysis using ANOVA test showed that smokers had significantly lesser semen volume, poorer sperm density, 

lower percentage of spermatozoa with motility grade ‘a’ and ‘b' in the ejaculate. These parameters were worse in the heavy smokers. 

Conclusion: Our study demonstrates inverse dose response relationship between cigarette smoking and semen quality. 
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 Introduction 

Reproduction is the necessity of life for the propagation of 

species. Male factors contribute to almost 50% of infertile 

couples while remaining causes may be either due to a 

female factors or a combination of male and female 

factors.11 In spite of worldwide anti-smoking campaigns, 

cigarette smoking is very common. According to WHO, 

approximately one third of world’s population older than 15 

years of age smokes. The highest prevalence of smoking is 

observed in young males during their reproductive period 

(46% smokers between 20 and 39 years).26 Cigarette 

smoking affects reproductive health more than does 

consumption of caffeine or alcohol.14 

Cigarette smoke is heterogeneous aerosol produced due to 

incomplete combustion of tobacco leaf. It contains about 

4000 pharmacologically active chemical substances which 

have antigenic, cytotoxic, mutagenic and carcinogenic 

properties. Nicotine, tar, carbon monoxide and hydrocyanic 

acid are some of the major constituents of the smoke. The 

cigarette smoke produces its effect either directly or through 

its metabolites. Different chemicals and  

 

their metabolites present in smoke affect seminal parameters 

like sperm count, motility, morphology, ultimately affecting 

the fertility status of the males.9, 14Aptly said, every cigarette 

puff destroys the valuable moments of life and decreases the 

chances of generations of the future humanity. In the light of 

rapidly changing lifestyle, where smoking has become one 

of the inevitable habits among today’s youth, the effects of 

smoking on male fertility needs to be explored.Semen 

analysis is the only way by which male’s fertility potential 

can be assessed in the laboratory.In the present study it has 

been tried to evaluate the effect of smoking on semen by 

comparing the various conventional parameters among 

smokers and non-smokers. 

Material and methods 

The present study of semen analysis was conducted in a 

tertiary care hospital with the prior permission of the Ethics 

Committee. The study involved 300 healthy male volunteers 

within the age group of 21- 40 years, out of which 150 were 

nonsmokers and 150 were smokers. Smokers further 

categorized as mild, moderate and heavy smokers depending 

upon the number of cigarettes smoked per day. A detailed 
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explanation regarding the procedure was given to the 

subjects and voluntary informed written consent was taken 

to participate in the study. The participants were selected 

based on the selection criteria. 

Selection criteria:
29, 20

 

The subjects who had never smoked throughout their life 

were labeled as non-smoker. The subjects were classified as 

smokers if they claim to have smoked regularly (at least one 

cigarette per day) for at least one year before their clinical 

examination.  

Smokers were further categorized into three groups as:- 

• Mild smokers - who smoked < 10 cigarettes per day. 

• Moderate smokers - who smoked 11-20 cigarettes per day. 

• Heavy smokers - who smoked > 21cigarettes per day. 

Exclusion criteria:
22, 13, 23 

  The subjects having history of following conditions were 

excluded from the study. 

H/o systemic diseases (e.g. TB, DM, Leprosy, Mumps), 

surgery on genital organ, sexually transmitted diseases (e.g. 

Gonorrhea, syphilis), exposure to radiation, alcohol 

consumption, inflammatory diseases of genital organs (e.g. 

Epididymitis, orchitis), developmental anomalies of genito-

urinary system. (e.g. Undescended testis ), any medication, 

varicocele, genital tract infection, hormonal treatment, drug 

abuse or addiction, working near hot furnaces or in 

petrochemical industries. A detailed history was taken and 

complete physical examination was carried out. Detailed 

examination of genitals was done to rule out any 

abnormalities. An appointment for semen analysis was given 

to the subjects. Instructions regarding abstinence from 

sexual intercourse as well as masturbation for a period of 3-5 

days was given to subjects.55 Subjects were called in the 

morning at 9.00 am after 3-5 days of sexual abstinence at the 

Semen Analysis Laboratory.  

 Collection of sample:  

Clean, sterile, warm and dry 50 ml wide mouth glass 

container was given to the subject for collection of the 

semen. The semen samples were obtained by masturbation 

in the proximity of laboratory. Adequate privacy was given 

to subjects for masturbation. The patients were instructed to 

wash their hands and genitalia and allow it to dry before 

sample collection. The first part of the ejaculate contains 

higher sperm concentration hence subjects were advised to 

report if sample collection was improper. The samples were 

allowed to liquefy for 20-30 minutes protecting it from 

extremes of temperature i.e below 200C and above 400C. The 

semen analysis was carried out after the liquefaction as per 

the guidelines laid by WHO.5, 30 

Examination of physical characteristics:
30, 5 

Volume: Volume of ejaculate is measured in a graduated 

glass cylinder with a conical base 

Viscosity: Viscosity was assessed by dipping a glass rod 

into the sample and raising it to measure the length of semen 

‘thread’ which would normally be between 1 and 2 cm. 

Viscosity of semen was determined and graded as normal or 

increased. Semen is ejaculated in liquid form but coagulated 

immediately after ejaculation. The gel state changes to 

grayish translucent state. Usually liquefaction or non-

liquefaction indicates prostatic dysfunction. 

pH: A drop of semen spread evenly on to pH paper. After 30 

seconds, the colour of impregnated zone compared with the 

calibration strip to read the pH. 

Microscopic examination:
30

 A drop of liquefied semen 

sample (10 to 15µl) was taken on a clean glass slide using 

Pasteur pipette and covered with a 22 × 22 mm coverslip. 

The care was taken to prevent the trapping of air between 

coverslip and slide. The freshly made wet preparation was 

let to stabilize for approximately one minute. Now the slide 

was examined at 100x total magnification (i.e. 10x objective 

and 10x ocular) which provide an overview for determining 

mucus strand formation, sperm aggregation and the evenness 

of spread of spermatozoa on the slide. Then the examination 

was done at 400x magnification (i.e. 10x objective and 40x 

ocular) for various parameters. 
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Sperm density: 

Rough assessment of sperm count was made by observing 

under high power field (400x magnification). Number of 

spermatozoa counted in 5 to 10 randomly chosen fields and 

average was taken which was multiplied by 106. For 

example a mean of 50 spermatozoa per field is roughly 

equivalent to 50 × 106 per ml. This estimate was used to 

decide the dilution for determining the sperm concentration 

by haemocytometery: <15 spermatozoa, dilution 1:5; 15-40 

spermatozoa, dilution 1:10; 40-200 spermatozoa, dilution 

1:20; >200 spermatozoa, dilution 1:50 as shown in following 

table. 

 

Table showing dilution and conversion factors for the improved Neubauer’s haemocytometer. 

 

S. no. 

Spermatozoa per 

400x field 

Dilution 

(semen + diluent) 

No. of large squares counted  

25 10 5 

Conversion  factors 

1 < 15 1:5  (1+4) 20 8 4 

2 15-40 1:10 (1+9) 10 4 2 

3 40-200 1:20  (1+19) 5 2 1 

4 >200 1:50  (1+49) 2 0.8 0.4 

 

Depending upon the roughly assessed sperm density, a 

semen sample was diluted as 1:5, 1:10, 1:20 and 1:50 with 

the semen diluting fluid. Semen diluting fluid was prepared 

by dissolving 50g of sodium bicarbonate in 10ml of 35% 

formalin, adding 5ml of a saturated aqueous solution of 

gentian violet and making up the final volume to 1000ml 

with distilled water. The semen sample was sucked with the 

help of WBC pipette upto 0.2, 0.5 and 1.0 marks to which 

diluting fluid added to get 1:50, 1:20 and 1:10 dilutions 

respectively. In order to get 1:5 dilution, 0.5ml of semen was 

diluted with 2.5ml of semen diluting fluid. Neubauer’s 

chamber was charged with thoroughly mixed diluted semen 

in the same way as for WBC count. Haemocytometer 

allowed to stand for about 5 minutes in a humid chamber to 

prevent drying out. The complete spermatozoa (heads with 

tails) were counted. The counting was done on the central 

square of the chamber having 25 large squares each divided 

into 16 small squares. For counting, the sperm present on the 

left and lower border of each square were considered inside 

the square and that on the right and upper border were 

considered outside the square.  

Large square assessment: For samples containing fewer than 

10 spermatozoa per large square, spermatozoa in the whole 

grid of 25 large squares assessed; for samples containing 10 

to 40 spermatozoa per large square, 10 large squares 

assessed; and for samples containing more than 40 

spermatozoa per large square, spermatozoa in 5 large 

squares assessed. 

In order to determine the concentration of spermatozoa in 

original semen sample in million/ml, the average 

spermatozoa is divided by the appropriate conversion factor 

as shown in the previous table. For example if the average 

no. of spermatozoa was 230 on a 1:20 dilution and ten large 

square counted, the conversion factor is 2. Hence the sperm 

concentration = 230/2 × 106 = 115 × 106 million/ml. The 

count was done in both the counting chambers. In case the 

difference is more than 10%, the entire procedure was 

repeated with a fresh dilution. 

Sperm motility: 

At least 5 microscopic fields were assessed in a systemic 

way to classify 200 spermatozoa. The motility of each 
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spermatozoon is graded as grade ‘a’, ‘b’, ‘c’, or ‘d’ 

according to WHO criteria. 

Grade ‘a’ – rapid progressive motility. 

Grade ‘b’ – slow or sluggish progressive motility. 

Grade ‘c’ – nonprogressive motility. 

Grade‘d’ – immotility. 

Normal value is 50% or more motile (grades ‘a’ + ‘b’) or 

25% or more with grade ‘a’. Percentage in each motility 

grade was calculated and noted down. 

Statistical Analysis: 

All the values were presented as mean + SD. The data were 

statistically analyzed by using Student’s t-test, one way 

analysis of variance (ANOVA) and Tukey Kramer (post 

test) wherever necessary. A ‘p’ value of less than 0.05 is 

considered to be significant.11, 27 

 

 

Observations and results :  

The present study included 300 normal healthy male 

volunteers who were divided into nonsmoker and smoker 

groups according to history of smoking. The subjects of 

smoker group were further divided into three subgroups 

depending upon the number of cigarettes smoked per day as 

mild smoker (< 10 cigarettes per day), moderate smoker (11-

20 cigarettes per day) and heavy smoker (> 21 cigarettes per 

day).    

For comparing the age in nonsmokers and smokers student’s 

unpaired‘t’ test was used. For comparison of volume, 

viscosity, pH of semen, sperm count, motility and 

morphology in different groups one way analysis of variance 

(ANOVA) and Tukey Kramer (post test) was used to find 

out whether the difference in means for each parameter was 

significant or not. A ‘p’ value of less than 0.05 was 

considered to be significant. 

 

TABLE I: Total number of subjects categorized into nonsmoker and smoker groups. 

Group Definition Number of subjects 

Nonsmoker Never smoked 150 

Smoker Who gave history of  cigarette smoking 150 

Total 300 

 

TABLE II: Smokers divided into three subgroups depending on the number of cigarettes smoked per day. 

Group No. of cigarettes smoked per day Number of subjects 

Mild smoker 1 to 10 50 

Moderate smoker 11 to 20 50 

Heavy smoker > or = 21 50 

Total  150 
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TABLE III:  Age distribution of nonsmoker and smoker groups.  

Group 
Age in years Unpaired ‘t’ test 

Mean S.D. t Value P Value Remark 

Nonsmoker 31.54 4.55 
1.376 0.1699 Not significant 

Smoker 32.28 4.68 

 

Table III shows mean age (in years) of the nonsmoker was 31.54 + 4.55 and smoker was 32.28 + 4.68. The difference between the 

groups was statistically not significant (p > 0.05). 

 

Fig I: Mean age among nonsmoker and smoker group. 

 

 

 

 

 

 

 

 

 

TABLE IV: Comparison of ejaculate volume in different groups. 

 Ejaculate volume (ml) ANOVA  

Group Mean S.D. P value Remark 

Nonsmoker 3.25 1.08 
 

P < 0.0001 

 

Significant 
Mild smoker 2.46 0.73 

Moderate smoker 2.16 0.54 

Heavy smoker 2.1 0.49 

 

Comparison P value Remark 

Nonsmoker Vs Mild smoker P < 0.001 Significant 

Nonsmoker Vs Moderate smoker P < 0.001 Significant 

Nonsmoker Vs Heavy smoker P < 0.001 Significant 

Mild smoker Vs Moderate smoker P > 0.05 Not significant 

Mild smoker Vs Heavy smoker P > 0.05 Not significant 

Moderate smoker Vs Heavy smoker P > 0.05 Not significant 
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Table IV shows that ejaculate volume decreases with increased number of cigarettes smoked. The decrease in ejaculate volume was 

not significant when mild smoker group was compared to moderate and heavy smoker group, also when moderate smoker group was 

compared to heavy smoker group but when nonsmoker group was compared with mild smoker, moderate smoker and heavy smoker 

groups it was statistically significant.   

 

Fig II: Mean ejaculate volume in different groups. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

TABLE V: Viscosity of semen in different groups and its analysis of variance. 

Group 
Viscosity (cm) ANOVA  

Mean S.D. P value Remark 

Nonsmoker 1.64 0.64 
 

P = 0.232 

 

Not significant Mild smoker 1.62 0.53 

Moderate smoker 1.68 0.58 

Heavy smoker 1.78 0.58 

 

Analysis of variance was studied in the different groups and it was statistically insignificant (p >0.05). 

FigIII: Mean viscosity of semen in different groups. 
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TABLE VI: pH of semen in different groups. 

Group 
pH ANOVA  

Mean S.D. P value Remark 

Nonsmoker 7.43 0.25 

P = 0.5702 Not significant 
Mild smoker 7.4 0.24 

Moderate smoker 7.42 0.28 

Heavy smoker 7.38 0.27 

 

Analysis of variance was studied in the different groups and it was statistically not significant (p >0.05). 

Fig IV: Mean pH of semen in different groups. 
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TABLE VII: Comparison of sperm count in different groups.  

Groups 
Sperm count (million/ml) ANOVA  

Mean S.D. P value Remark 

Nonsmoker 68.2 10.10 

P < 0.0001 Significant 
Mild smoker 61.8 10.82 

Moderate smoker 60.66 9.99 

Heavy smoker 47.04 12.95 

 

 

Comparison P value Remark 

Nonsmoker Vs Mild smoker P < 0.01 Significant 

Nonsmoker Vs Moderate smoker P < 0.001 Significant 

Nonsmoker Vs Heavy smoker P < 0.001 Significant 

Mild smoker Vs Moderate smoker P > 0.05 Not significant 

Mild smoker Vs Heavy smoker P < 0.001 Significant 

Moderate smoker Vs Heavy smoker P < 0.001 Not significant 

 

From Table VII it is observed that sperm count decreases with 

increased number of cigarettes smoked. The decreased in 

sperm count was not significant between mild smoker and 

moderate smoker, moderate smoker and heavy smoker groups. 

However decrease in sperm count was significant when 

nonsmoker group was compared to mild, moderate and heavy 

smoker groups. Also it was significant between mild smoker 

and heavy smoker groups. 

Fig V: Mean sperm count in different groups. 
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Discussion 

The present study included 300 normal healthy male 

volunteers who were divided into nonsmoker and smoker 

groups according to history of smoking. The subjects of 

smoker group were further divided into three subgroups 

depending upon the number of cigarettes smoked per day as 

mild smoker (< 10 cigarettes per day), moderate smoker (11-

20 cigarettes per day) and heavy smoker (> 21 cigarettes per 

day). The study was conducted in an attempt to determine 

what role cigarette smoking might play in the male fertility 

by studying various semen parameters.  

 Ejaculate volume: 

 In the present study ejaculate volume was 3.25 + 1.08 in 

nonsmokers, 2.46 + 0.73 in mild smokers, 2.16 + 0.54 in 

moderate smokers and 2.1 + 0.49 in heavy smokers. There 

was a trend of decrease in seminal volume from nonsmokers 

to mild, moderate and heavy smoker. The difference was 

statistically significant. In addition, when the semen volume 

of different groups was compared by using Tukey-Kramer 

test, the difference between nonsmoker and mild smoker, 

nonsmoker and moderate smoker and nonsmoker and heavy 

smoker groups was significant (Table IV and Fig IV). The 

results obtained by the following researchers correlate well 

with the present study. 

Mehrannia T. studied the effect of cigarette smoking on 

semen quality of 344 males. Study population was divided 

into nonsmokers and smokers. Smokers further categorized 

into mild (1-10 cigarettes/day), moderate (10-20 

cigarettes/day) and heavy smokers (>20 cigarettes/day) 

depending upon the number of cigarettes smoked per day. 

They found significant decrease in semen volume in 

smokers as compared to nonsmokers.16 

Pasqualotto FF. et al. studied the effect of smoking in 889 

normal healthy men. They divided the subjects into 

nonsmoker and smoker groups. The smoker group was 

further divided into mild (1-10 cigarettes/day), moderate 

(10-20 cigarettes/day) and heavy smokers (>20 

cigarettes/day) depending upon the number of cigarettes 

smoked per day. They found that semen volume tends to 

decrease according to the number of cigarettes smoked. 

They concluded that decreased in semen volume is the first 

indicator of detrimental effect of smoking.20 Similar study 

conducted by Ramlau-Hansen CH et al. revealed inverse 

dose-response relation between smoking and semen 

volume.21 In addition similar results were obtained by Holzki 

G. et al.10, Saaranen M. et al.24, and Osser S. et al.19 The 

results obtained by few researchers differ from the present 

study.Trummer et al.26, Dikshit RK et al.3, Kunzle R. et al.14, 

and Vine et al.28 found no statistically significant difference 

in ejaculate volume of smokers as compared to nonsmokers.  

Viscosity: 

In the present study the viscosity of semen was 1.64 + 0.64 

in nonsmokers, 1.62 + 0.53 in mild smokers, 1.68 + 0.58 in 

moderate smokers and 1.78 + 0.58 in heavy smokers. The 

difference was statistically insignificant (Table V and Fig. 

V). The results obtained by Gaur DS et al.4, Saaranen M. et 

al.24, Sobreiro BP et al.25 were similar with the present study. 

Viscosity of semen is one of the crude indicators of fertility 

potential. Increased viscosity leads to entanglement of sperm 

and reduces their capacitation ability and motility. Increased 

viscosity is usually associated with infection, presence of 

antisperm antibodies and morphologically abnormal forms.10 

Nevertheless, no such association was found with smoking. 

pH of semen: 

In the present study pH of semen was 7.43 + 0.25 in 

nonsmokers, 7.4 + 0.24 in mild smokers, 7.42 + 0.28 in 

moderate smokers and 7.38 + 0.27 in heavy smokers. The 

difference was insignificant (Table VI and Fig. VI).Results 

of the following researchers are consistent with the present 

study.Trummer et al.26, Ochedalski T. et al.18, Saaranen M. 

et al.24, and Vogt HJ et al.29 found no significant difference 

in pH between smokers and nonsmokers. In cases of acute 

prostatitis, vesiculitis or bilateral epididymitis the pH of 

semen will be increased. In cases of chronic infection of 
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these organs or in cases where only prostatic fluids are 

present, the pH of semen will decrease.5 Nevertheless, no 

such association was found with smoking.  

Sperm count:
 

In the present study sperm count was 68.2 + 10.10 in 

nonsmokers, 61.8 + 10.82 in mild smokers, 60.66 + 9.99 in 

moderate smokers and 47.04 + 12.95 in heavy smokers. 

There was decrease in the sperm count in smokers as 

compared to nonsmokers. The difference was statistically 

significant. In addition, when the sperm count of different 

groups was compared the difference between nonsmoker and 

mild smoker, nonsmoker and moderate smoker, nonsmoker 

and heavy smoker, mild smoker and heavy smoker groups 

was statistically significant (Table VII and Fig. VII).Results 

of the following researchers are consistent with the present 

study. 

Ramlau-Hansen CH et al. studied 2542 healthy men for 

effect of smoking on semen quality. They divided the 

subjects as nonsmokers and mild smokers (1-10 cigarettes 

per day), moderate smokers (11-20 cigarettes per day) and 

heavy smokers (> 20 cigarettes per day) depending on the 

number of cigarettes smoked per day. They observed a 

decreasing trend in sperm count with increasing smoking 

which was statistically significant.21Mehrannia T. studied 

344 male subjects out of which 130 were nonsmoker and 

214 were smokers. Smokers were further categorized as mild 

(1-10 cigarettes per day), moderate smokers (11-20 

cigarettes per day) and heavy smokers (> 20 cigarettes per 

day) depending on the number of cigarettes smoked per day. 

Author found significant decrease in sperm count between 

nonsmoker and moderate smoker, mild smoker and heavy 

smoker.16 

Results obtained by Merino G. et al.17, Rantala ML and 

Koskimies AI22, Osser S. et al.19, and Vine et al.28 were 

conclusive with the present study. Mechanism by which 

cigarette smoke affects sperm count is not fully understood. 

Cigarette smoke is directly or indirectly toxic to 

spermatogenesis. Cigarette smoke contains several chemical 

agents many of which are carcinogenic or mutagenic. These 

agents may affect the production and function of healthy 

normal sperms via following mechanisms. 

Smoking by increasing blood catecholamine level may 

increase the conversion of testosterone to estradiol via 

aromatization, thereby increasing the serum level of 

estradiol. Estradiol might impair spermatogenesis by several 

mechanisms. It inhibits the biosynthesis of testosterone. In 

addition, estradiol has been reported to increase the 

synthesis, inhibit the degradation and potentiate the synaptic 

activity of catecholamines. The high concentration of 

catecholamines might cause ischemia in seminiferous 

tubules causing impaired spermatogenesis, ultimately 

affecting sperm count.12Carbon monoxide in cigarette smoke 

may inhibit Leydig cell microsomal hydroxylase enzyme 

activity and decreases testosterone biosynthesis. A reduction 

of testosterone concentration may result in disturbed 

spermatogenesis.22In a study done by Guven MC et al. the 

ultrastructural changes taking place in the testicular tissue of 

adult male Wistar rats following exposure to cigarette smoke 

was investigated. They observed evident degeneration and 

dissociation of spermatogenetic cells. Also the basal lamina 

of seminiferous tubules was thickened and irregular. 

Cigarette smoke inhalation damaged the seminiferous 

epithelium. The primary spermatocytes as well as Sertoli 

cells appeared to be targets for the smoke. They concluded 

that cigarette smoke inhalation could cause specific lesions 

in the development of spermatozoon, and it might be directly 

or indirectly toxic to spermatogenesis, decreasing the sperm 

count.7 It is also known that tobacco contain relatively high 

concentration of cadmium. Smokers have on the average 

elevated blood as well as seminal level of cadmium. Chia SE 

et al. believed that the cadmium in cigarette smoke is 

possible cause of low sperm density in smokers.2 
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Conclusions 

There was a trend of decreasing ejaculate volume from 

nonsmokers to heavy smokers. The difference was 

significant. Decrease in ejaculate volume was significant 

between nonsmoker and mild smoker, nonsmoker and 

moderate smoker, and nonsmoker and heavy smoker groups. 

No significant difference was found in viscosity and pH of 

semen among nonsmokers and smokers.Sperm density 

showed a declining trend from nonsmokers to smokers. It 

was greatly decreased in heavy smokers. Decrease in the 

sperm count was significant between nonsmokers and mild 

smokers, nonsmokers and moderate smokers, nonsmokers 

and heavy smokers. Difference was also significant between 

mild smokers and heavy smokers. Motility of sperms was 

decreased in smokers as compared to nonsmokers. There 

was a decreasing trend from nonsmokers to heavy smokers. 

Motility of sperms was affected in each group of smokers 

compared to nonsmoker. Difference was significant between 

nonsmokers and mild smokers, nonsmokers and moderate 

smokers, nonsmokers and heavy smokers. Difference was 

also significant between mild smokers and moderate 

smokers, mild smokers and heavy smokers and moderate 

smokers and heavy smokers.Forward progressive motility 

was significantly decreased in smokers as compared to 

nonsmokers. Grade ‘a’ motility was significantly decreased 

in smokers as compared to nonsmokers. In the smoker group 

it was significant between mild smokers and moderate 

smokers, mild smokers and heavy smokers, moderate 

smokers and heavy smokers. Grade ‘b’ motility was also 

decreased in smokers as compared to nonsmokers. 

Difference was significant between nonsmokers and heavy 

smokers.In the nutshell of present study following important 

conclusions can be drawn.Except viscosity and pH, cigarette 

smoking adversely affects ejaculate volume, sperm density, 

motility and morphology.The effect of the smoking are 

produced either by direct action of the toxic chemicals 

present in it or through its metabolites.9We express the need 

of further research for unrevealing the cause of infertility 

associated with cigarette smoking. In the light of findings of 

present study, it will be advisable for the men with marginal 

seminal quality to quit smoking for improvement in the 

fertility status. 
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