
Abstract
Background: Smoking has different bad effects in the human body. Objective: The purpose of the present 
study was to effect of smoking on quality of semen profiles among primary infertility couple. Methodology: 
This case-control study was carried from June 2010 to December 2010 for a period of six months. This study 
was conducted in the Infertility Centre at Shaheed Suhrawardy Hospital, Dhaka, Bangladesh and also in a 
selected private clinics of Dhaka City. The male smokers with the age group of more than or equal to 18 
years who attended in the outpatient department of Infertility Clinic were selected as case group and 
nonsmoker male were selected as control group. The semen samples were analyzed in infertility laboratory of 
Shaheed Suhrawardy Medical College Hospital, Dhaka, Bangladesh. Result: A total number of 200 male 
were recruited for this study of which 100 cases were in the case group and the rest of 200 cases were in 
control group. Most of the study population was in the age group of 36 to 40 years which was 44(44.0%) 
cases and 40(40.0%) cases in case and control groups respectively (p=0.414). The mean with SD of volume 
of semen was in fewer amounts in case group than control group which was 2.2±0.7 mL and 2.7±0.6 mL 
respectively (p=0.002). The mean with SD of sperm count of semen was less in case group than control 
group which was 51.4±20.8/mL and 57.6±17.1/mL respectively (p=0.028). However, the mean with SD of 
motility of sperm in semen was less in case group than control which was 34.1±10.3 and 62.0±16.7 
respectively (p=0.001). Conclusion: In conclusion the volume of semen, sperm count and motility of sperm 
are significantly associated with the smoking. [Journal of National Institute of Neurosciences Bangladesh, 
January 2022;8(1): 65-68]
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Introduction
Infertility is defined as inability of a couple to achieve 
conception after one year of unprotected coitus1. This 
condition may be further classified as primary infertility, 
in which no previous pregnancy has occurred, and 
secondary infertility, in which a prior pregnancy, 
although not necessarily a live birth, has occurred2. The 
primary infertility is found to be more frequently due to 

male involvement and secondary infertility due to female 
involvement3.
The incidence of male infertility is also influenced by 
environment, occupation, socioeconomic condition, 
stress, sexual behavior, smoking and drinking habit as 
well as consumption of illicit drugs4. According to a 
study, smoking, density of sperm and the viability of 
sperm were found to be significant predictors for 

infertility among men5. The duration of infertility also 
provides one of the most significant prognostic indicators 
of male infertility6.
In a meta-analysis7, including 27 studies on the 
association between cigarette smoking and semen quality 
a mean reduction in sperm concentration of 13.0% a 
mean reduction of sperm motility of 10% and a mean 
reduction of morphologically normal sperm of 3.0% was 
reported in smokers. Most of the studies, however, which 
reported a significant difference in semen quality, were 
performed in normal, non-infertility clinic men. 
Unfortunately, in 25 out of 27 studies in this 
met-analysis, the number of smokers was less than 200 
men7. Another major shortcoming is the lack of accurate 
smoking dose information. The purpose of the present 
study was to effect of smoking on quality of semen 
profiles among primary infertility couple.

Methodology
This was a case-control study. This study was carried 
from June 2010 to December 2010 for a period of six 
months which was conducted in the Infertility Centre at 
Shaheed Suhrawardy College Hospital, Dhaka, 
Bangladesh and in selected private clinics of Dhaka 
City. Consecutive male smokers who attended the 
outpatient department of Infertility Clinic of Shaheed 
Suhrawardy Medical College Hospital, Dhaka, 
Bangladesh and in selected private clinics were 
included in this study. Male infertile couple with age of 
25 to 40 years with a history of primary sub fertility 
who were able to provide an ejaculate, the subject who 
had never had urogenital or serious systemic diseases, 
married at least for one year or none of them ever used 
any contraceptive measure for the past one year or 
longer were included in this study. Patients with the 
history of tobacco or betel nut chewing, bidi smoking, 
patients with occupational exposures to chemical or 
excessive heat like cases working at petrol pumps, 
chemical factories and bakeries, patients with history of 
injury to the testes, varicocoele, hydrocoele, 
undescended testis or its corrective surgery and 
vasectomy reversal surgery, patients with history of any 
chronic illness such as tuberculosis, diabetes mellitus, 
hypertension, thyroid diseases, mumps or any ailment 
with long term under medication or azoospermics 
patient or above 45 years of age to avoid effects of 
ageing on sperm variables were excluded from this 
study. The semen samples were analyzed in the 
infertility laboratory of Shaheed Suhrawardy Medical 
College Hospital, Dhaka, Bangladesh. Semen samples 
were collected by masturbation in a clean specimen 

container after a sexual abstinence for 3 to 6 days which 
was allowed to liquefy and were evaluated immediately 
thereafter. The result of semen analysis was classified 
according to the nomenclature of semen variables. Data 
was collected from the male partner and recorded on a 
pre-designed data collection sheet from each patient by 
face to face interview and from semen analysis report. 
Data was processed and statistical analysis was 
performed by Statistical Package Social Science (SPSS 
Version 20.0) software packet. P value less than 0.05 
was considered significant and was measured by 
unpaired Student ‘t’ test and ‘x2’ test.

Results
A total number of 200 male were recruited for this 
study of which 100 cases were in the case group and 
the rest of 200 cases were in control group. Most of the 
study population was in the age group of 36 to 40 years 
which was 44(44.0%) cases and 40(40.0%) cases in 
case and control groups respectively. However, next 
highest number of study population was 36(36.0%) 
respondents and 32(32.0%) respondents in the age 
group of 31 to 35 years in case and control groups 
respectively. The difference of age group in case and 
control groups were not statistically significant 
(p=0.414) (Table 1).

The mean with SD of volume of semen was in fewer 
amounts in case group than control group which was 
2.2±0.7 mL and 2.7±0.6 mL respectively. The 
difference of volume of semen between the case and 
control groups was statistically significant (p=0.002). 
However, the mean with SD of pH of semen was 
7.3±0.1 and 13.7±19.7 in case and control groups 
respectively. The difference of pH of semen between 
the case and control groups was statistically significant 
(p=0.024) (Table 2).
The mean with SD of sperm count of semen was less in 
case group than control group which was 
51.4±20.8/mL and 57.6±17.1/mL respectively. The 
difference of sperm count of semen between the case 
and control groups was statistically significant 

(p=0.028). However, the mean with SD of motility of 
sperm in semen was less in case group than control 
which was 34.1±10.3 and 62.0±16.7 respectively. The 
difference of motility of sperm in semen between the 
case and control groups was statistically significant 
(p=0.001). Furthermore, the mean with SD of 
morphology of sperm in semen was less in case group 
than control which was 48.6±10.2 and 54.8±10 
respectively. The difference of morphology of sperm in 
semen between the case and control groups was 
statistically significant (p=0.003) (Table 3).

Discussion
Infertility is a common problem affecting one in six 
couples’ inability of a couple to achieve conception 

after one year of unprotected coitus8. In 30.0% of 
infertile couples, the male factor, in the form of 
defective sperm quality, is a major cause and as a large 
number of men smoke worldwide and the fact that 
cigarette smoke contains known mutagens and 
carcinogens, there has been much concern that smoking 
may have unfavorable effects on male reproduction9. 
Several studies from different parts of the world have 
observed that cigarette smoking has an effect on the 
semen quality especially in those who are heavy 
smokers or who have been smoking for many years.
The results of semen analysis are classified according 
to the nomenclature of semen variables. 
Normozoospermia is diagnosed when sperm 
concentration, motility and morphology were with in 
the reference values. The reference value for sperm 
concentration was taken as outlined in WHO guideline 
for sperm concentration (>20X106) sperm/mL, motility 
(‘≥50.0%) sperm with forward progression [categories 
‘a’ and ‘b’] or ≥25% sperm with category ‘a’ 
movement; and for ‘morphology; ≥30% sperm with 
normal morphology respectively. Oligozoospermia is 
determined when sperm concentration was less than 
reference value. Likewise, asthenozoospermia was 
diagnosed when motility, and teratozoospermia when 
morphology, was below the reference values. An 
oligoasthenoteratozoospermia is diagnosed when all 
three variables like concentration, motility, morphology 
are disturbed. Combinations like 
oligoasthenozoospermia, oligoteratozoospermia, 
asthenoteratozoospermia are also used when two 
variables are found together.
In a study10, the quality of semen obtained from 
smokers were much lower than non-smokers (p<0.01). 
The sperm concentration, viability and forward 
progression were negatively correlated with cigarette 
smoking (p-0.01). No significant differences were 
noted in the quality of spermatozoa obtained from 
mild, moderate and short term smokers and 
non-smokers. Most semen parameters in the heavy and 
long term smokers are significantly lower than their 
corresponding values in the non-smokers (p=0.01).
In another study11 the semen volume and activity and 
the sperm density, viability and forward progression, 
were much lower in the medium, heavy and long-term 
smokers than in the non-smokers (p=0.01). The sperm 
density, viability and forward progression were 
negatively correlated with the amount and duration of 
cigarette smoking (p=0.01). Several studies have 
mention these type of result. In this context a study12 
has been performed and is found that an inverse 

dose-response relation between smoking and semen 
volume, total sperm count and percentage motile 
sperm. Heavy smokers had 19.0% lower sperm 
concentration than non-smokers. In a meta-analysis14 it 
has been mentioned that smoker’s sperm concentration 
on average is 13.0% lower than that of non-smokers. 
Among normal healthy men like excluding infertility 
clinic patients, smokers had 24.0% lower sperm 
concentration.
Different studies have been performed in healthy men 
and 12 studies were conducted in infertility clinic 
patients and they all have suggested a decline in semen 
volume, sperm concentration, motility or morphology 
with an increase in the number of cigarettes smoked 
per day15.  In this present study the semen volume and 
acidity and density morphology and forward 
progression are much lower in the smokers than in the 
non-smokers (p<0.05). No significant difference in the 
results of semen quality were seen between mild 
medium and short term smokers. Most semen 
parameters in the heavy and long term smokers are 
significantly lower (p<0.05).

Conclusion
In conclusion the volume of semen, sperm count and 
motility of sperm are significantly associated with the 
smoking. The sperm count of semen is found 
significantly less in case group than control group. The 
motility of sperm in semen is significantly less in case 
group than control. The morphology of sperm in semen 
is significantly less in case group than control. Further 
large scale study should be conducted in multi-center 
basis.

References
1. Chowdhury TS, Begum SA, Chowdhury TA. The Effect of 
Cigarette Smoking on Semen Parameters among Male Partners of 
Infertile Couples of Bangladesh. Bangladesh Med. Coll J 2016; 21 
(2): 24-28
2. Rahman F, Rahman M, Mahmud N, Ahsan GU, Islam MI. 
Prevalence of Male Infertility among the Infertile Couples 
Attended at BIRDEM General Hospital, Dhaka. Ibrahim Cardiac 

Medical Journal. 2016;6(1-2):25-32
3. Boeri L, Capogrosso P, Ventimiglia E, Pederzoli F, Cazzaniga 
W, Chierigo F, Dehò F, Montanari E, Montorsi F, Salonia A. Heavy 
cigarette smoking and alcohol consumption are associated with 
impaired sperm parameters in primary infertile men. Asian journal 
of andrology. 2019 Sep;21(5):478.
4. Chowdhury TS, Chowdhury TA. Body Mass Index and Semen 
Quality in Partners of Infertile Couples. Bangladesh Journal of 
Obstetrics & Gynaecology. 2017 Apr 1;32(1):14-9.
5. Hossain SM, Khaliduzzaman SM, Huq S, Sharmin UH, 
Eusufzai SZ, Zamayet NB. Evaluation of Pattern of Infertility 
Among The Patients of A Selected Infertility Center in Dhaka, 
Bangladesh. IOSR Journal of Nursing and Health Science 
(IOSR-JNHS) e-ISSN. 2016:2320-1959.
6. Sharma A. Male infertility; evidences, risk factors, causes, 
diagnosis and management in human. Annals of Clinical and 
Laboratory Research. 2017;5(3):188.
7. Saleh RA, Agarwal A, Sharma RK, Nelson DR, Thomas Jr AJ. 
Effect of cigarette smoking on levels of seminal oxidative stress in 
infertile men: a prospective study. Fertility and sterility. 
2002;78(3):491-9
8. Chia SE, Lim ST, Tay SK, Lim ST. Factors associated with male 
infertility: a case‐control study of 218 infertile and 240 fertile men. 
BJOG: An International Journal of Obstetrics & Gynaecology. 
2000;107(1):55-61
9. Hossain SM, Khaliduzzaman SM, Huq S, Sharmin UH, 
Eusufzai SZ, Zamayet NB. Evaluation of Pattern of Infertility 
Among The Patients of A Selected Infertility Center in Dhaka, 
Bangladesh. IOSR Journal of Nursing and Health Science 
(IOSR-JNHS) 2016:2320-1959
10. Martins AD, Selvam MK, Agarwal A, Alves MG, Baskaran S. 
Alterations in seminal plasma proteomic profile in men with 
primary and secondary infertility. Scientific reports. 
2020;10(1):1-5.
11. Ikyernum JA, Agbecha A, Hwande ST. Semen profile of men 
presenting with infertility at First Fertility Hospital, Makurdi, 
North-Central Nigeria. Clinical Medicine and Diagnostics. 
2019;9(2):26-35
12. Ng M, Freeman MK, Fleming TD, Robinson M, 
Dwyer-Lindgren L, Thomson B, Wollum A, Sanman E, Wulf S, 
Lopez AD, Murray CJ. Smoking prevalence and cigarette 
consumption in 187 countries, 1980-2012. JAMA. 
2014;311(2):183-92
13. Corrao, M. A; Guindon, G.E, Sharma N, Shokoohi, DF (eds). 
Tobacco Control Country Profiles.. American Cancer society, 
Atlanta, 2007;32
14. Brugo-Olmedo S, Chillick C, Kopelman S. Definition and 
causes of infertility. Reprod Biomed Online 2001; 2:41-53.
15. Zinaman MJ, Brown CC, Selevan SG, Clegg ED. Semen 
quality and human fertility: a prospective study with healthy 
couples. Journal of Andrology. 2000;21(1):145-53

Journal of National Institute of Neurosciences Bangladesh,
January 2022, Vol. 8, No. 1, pp. 65-68

http://www.banglajol.info/index.php/JNINB

1Consultant, Department of Gynaecology & Obstetrics, Enam Medical College, Savar, Dhaka, Bangladesh; 2Associate Professor, 
Department of Gynaecology & Obstetrics, Bangabandhu Sheikh Mujib Medical College, Faridpur, Bangladesh; 3Senior Consultant, 

Department of Anesthesia, Bangabandhu Sheikh Mujib Medical University, Dhaka, Bangladesh; 4Assistant Professor, Department of 
Radiology & Imaging, Bangabandhu Sheikh Mujib Medical College, Faridpur, Bangladesh; 5Honorary Medical Officer, Institute of 

Maternal & Child Health, Matuail, Dhaka, Bangladesh; 6Senior Consultant, Department of Obstetrics & Gynaecology, Central 
Police Hospital, Rajarbag, Dhaka, Bangladesh

[Received: 22 October 2021; Accepted: 12 December 2021; Published: 1 January 2022]

ISSN (Print) 2410-8030
ISSN (Online) 2518-6612

Muqsuda Ashraf Shuvro1, Shafeya Khanam2, Alamgir Haider3,
Towrit Reza4, Trifa Obayed5 , Selina Akter6

Effect of Smoking on Quality of Semen Profiles among Primary Infertility 
Couple in Bangladesh

DOI: https://doi.org/10.3329/jninb.v8i1.59938



Journal of National Institute of Neurosciences Bangladesh Vol.8 No.1, January 2022

66

Introduction
Infertility is defined as inability of a couple to achieve 
conception after one year of unprotected coitus1. This 
condition may be further classified as primary infertility, 
in which no previous pregnancy has occurred, and 
secondary infertility, in which a prior pregnancy, 
although not necessarily a live birth, has occurred2. The 
primary infertility is found to be more frequently due to 

male involvement and secondary infertility due to female 
involvement3.
The incidence of male infertility is also influenced by 
environment, occupation, socioeconomic condition, 
stress, sexual behavior, smoking and drinking habit as 
well as consumption of illicit drugs4. According to a 
study, smoking, density of sperm and the viability of 
sperm were found to be significant predictors for 

infertility among men5. The duration of infertility also 
provides one of the most significant prognostic indicators 
of male infertility6.
In a meta-analysis7, including 27 studies on the 
association between cigarette smoking and semen quality 
a mean reduction in sperm concentration of 13.0% a 
mean reduction of sperm motility of 10% and a mean 
reduction of morphologically normal sperm of 3.0% was 
reported in smokers. Most of the studies, however, which 
reported a significant difference in semen quality, were 
performed in normal, non-infertility clinic men. 
Unfortunately, in 25 out of 27 studies in this 
met-analysis, the number of smokers was less than 200 
men7. Another major shortcoming is the lack of accurate 
smoking dose information. The purpose of the present 
study was to effect of smoking on quality of semen 
profiles among primary infertility couple.

Methodology
This was a case-control study. This study was carried 
from June 2010 to December 2010 for a period of six 
months which was conducted in the Infertility Centre at 
Shaheed Suhrawardy College Hospital, Dhaka, 
Bangladesh and in selected private clinics of Dhaka 
City. Consecutive male smokers who attended the 
outpatient department of Infertility Clinic of Shaheed 
Suhrawardy Medical College Hospital, Dhaka, 
Bangladesh and in selected private clinics were 
included in this study. Male infertile couple with age of 
25 to 40 years with a history of primary sub fertility 
who were able to provide an ejaculate, the subject who 
had never had urogenital or serious systemic diseases, 
married at least for one year or none of them ever used 
any contraceptive measure for the past one year or 
longer were included in this study. Patients with the 
history of tobacco or betel nut chewing, bidi smoking, 
patients with occupational exposures to chemical or 
excessive heat like cases working at petrol pumps, 
chemical factories and bakeries, patients with history of 
injury to the testes, varicocoele, hydrocoele, 
undescended testis or its corrective surgery and 
vasectomy reversal surgery, patients with history of any 
chronic illness such as tuberculosis, diabetes mellitus, 
hypertension, thyroid diseases, mumps or any ailment 
with long term under medication or azoospermics 
patient or above 45 years of age to avoid effects of 
ageing on sperm variables were excluded from this 
study. The semen samples were analyzed in the 
infertility laboratory of Shaheed Suhrawardy Medical 
College Hospital, Dhaka, Bangladesh. Semen samples 
were collected by masturbation in a clean specimen 

container after a sexual abstinence for 3 to 6 days which 
was allowed to liquefy and were evaluated immediately 
thereafter. The result of semen analysis was classified 
according to the nomenclature of semen variables. Data 
was collected from the male partner and recorded on a 
pre-designed data collection sheet from each patient by 
face to face interview and from semen analysis report. 
Data was processed and statistical analysis was 
performed by Statistical Package Social Science (SPSS 
Version 20.0) software packet. P value less than 0.05 
was considered significant and was measured by 
unpaired Student ‘t’ test and ‘x2’ test.

Results
A total number of 200 male were recruited for this 
study of which 100 cases were in the case group and 
the rest of 200 cases were in control group. Most of the 
study population was in the age group of 36 to 40 years 
which was 44(44.0%) cases and 40(40.0%) cases in 
case and control groups respectively. However, next 
highest number of study population was 36(36.0%) 
respondents and 32(32.0%) respondents in the age 
group of 31 to 35 years in case and control groups 
respectively. The difference of age group in case and 
control groups were not statistically significant 
(p=0.414) (Table 1).

The mean with SD of volume of semen was in fewer 
amounts in case group than control group which was 
2.2±0.7 mL and 2.7±0.6 mL respectively. The 
difference of volume of semen between the case and 
control groups was statistically significant (p=0.002). 
However, the mean with SD of pH of semen was 
7.3±0.1 and 13.7±19.7 in case and control groups 
respectively. The difference of pH of semen between 
the case and control groups was statistically significant 
(p=0.024) (Table 2).
The mean with SD of sperm count of semen was less in 
case group than control group which was 
51.4±20.8/mL and 57.6±17.1/mL respectively. The 
difference of sperm count of semen between the case 
and control groups was statistically significant 

(p=0.028). However, the mean with SD of motility of 
sperm in semen was less in case group than control 
which was 34.1±10.3 and 62.0±16.7 respectively. The 
difference of motility of sperm in semen between the 
case and control groups was statistically significant 
(p=0.001). Furthermore, the mean with SD of 
morphology of sperm in semen was less in case group 
than control which was 48.6±10.2 and 54.8±10 
respectively. The difference of morphology of sperm in 
semen between the case and control groups was 
statistically significant (p=0.003) (Table 3).

Discussion
Infertility is a common problem affecting one in six 
couples’ inability of a couple to achieve conception 

after one year of unprotected coitus8. In 30.0% of 
infertile couples, the male factor, in the form of 
defective sperm quality, is a major cause and as a large 
number of men smoke worldwide and the fact that 
cigarette smoke contains known mutagens and 
carcinogens, there has been much concern that smoking 
may have unfavorable effects on male reproduction9. 
Several studies from different parts of the world have 
observed that cigarette smoking has an effect on the 
semen quality especially in those who are heavy 
smokers or who have been smoking for many years.
The results of semen analysis are classified according 
to the nomenclature of semen variables. 
Normozoospermia is diagnosed when sperm 
concentration, motility and morphology were with in 
the reference values. The reference value for sperm 
concentration was taken as outlined in WHO guideline 
for sperm concentration (>20X106) sperm/mL, motility 
(‘≥50.0%) sperm with forward progression [categories 
‘a’ and ‘b’] or ≥25% sperm with category ‘a’ 
movement; and for ‘morphology; ≥30% sperm with 
normal morphology respectively. Oligozoospermia is 
determined when sperm concentration was less than 
reference value. Likewise, asthenozoospermia was 
diagnosed when motility, and teratozoospermia when 
morphology, was below the reference values. An 
oligoasthenoteratozoospermia is diagnosed when all 
three variables like concentration, motility, morphology 
are disturbed. Combinations like 
oligoasthenozoospermia, oligoteratozoospermia, 
asthenoteratozoospermia are also used when two 
variables are found together.
In a study10, the quality of semen obtained from 
smokers were much lower than non-smokers (p<0.01). 
The sperm concentration, viability and forward 
progression were negatively correlated with cigarette 
smoking (p-0.01). No significant differences were 
noted in the quality of spermatozoa obtained from 
mild, moderate and short term smokers and 
non-smokers. Most semen parameters in the heavy and 
long term smokers are significantly lower than their 
corresponding values in the non-smokers (p=0.01).
In another study11 the semen volume and activity and 
the sperm density, viability and forward progression, 
were much lower in the medium, heavy and long-term 
smokers than in the non-smokers (p=0.01). The sperm 
density, viability and forward progression were 
negatively correlated with the amount and duration of 
cigarette smoking (p=0.01). Several studies have 
mention these type of result. In this context a study12 
has been performed and is found that an inverse 

dose-response relation between smoking and semen 
volume, total sperm count and percentage motile 
sperm. Heavy smokers had 19.0% lower sperm 
concentration than non-smokers. In a meta-analysis14 it 
has been mentioned that smoker’s sperm concentration 
on average is 13.0% lower than that of non-smokers. 
Among normal healthy men like excluding infertility 
clinic patients, smokers had 24.0% lower sperm 
concentration.
Different studies have been performed in healthy men 
and 12 studies were conducted in infertility clinic 
patients and they all have suggested a decline in semen 
volume, sperm concentration, motility or morphology 
with an increase in the number of cigarettes smoked 
per day15.  In this present study the semen volume and 
acidity and density morphology and forward 
progression are much lower in the smokers than in the 
non-smokers (p<0.05). No significant difference in the 
results of semen quality were seen between mild 
medium and short term smokers. Most semen 
parameters in the heavy and long term smokers are 
significantly lower (p<0.05).

Conclusion
In conclusion the volume of semen, sperm count and 
motility of sperm are significantly associated with the 
smoking. The sperm count of semen is found 
significantly less in case group than control group. The 
motility of sperm in semen is significantly less in case 
group than control. The morphology of sperm in semen 
is significantly less in case group than control. Further 
large scale study should be conducted in multi-center 
basis.
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Age Group

26 to 30 Years
31 to 35 Years
36 to 40 Years
Total

P value

0.414

Group
Case

20(20.0%)
36(36.0%)
44(44.0%)

100(100.0%)

Control
28(28.0%)
32(32.0%)
40(40.0%)

100(100.0%)

Table 1: Age Distribution of Study Population (n=200)
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Introduction
Infertility is defined as inability of a couple to achieve 
conception after one year of unprotected coitus1. This 
condition may be further classified as primary infertility, 
in which no previous pregnancy has occurred, and 
secondary infertility, in which a prior pregnancy, 
although not necessarily a live birth, has occurred2. The 
primary infertility is found to be more frequently due to 

male involvement and secondary infertility due to female 
involvement3.
The incidence of male infertility is also influenced by 
environment, occupation, socioeconomic condition, 
stress, sexual behavior, smoking and drinking habit as 
well as consumption of illicit drugs4. According to a 
study, smoking, density of sperm and the viability of 
sperm were found to be significant predictors for 

infertility among men5. The duration of infertility also 
provides one of the most significant prognostic indicators 
of male infertility6.
In a meta-analysis7, including 27 studies on the 
association between cigarette smoking and semen quality 
a mean reduction in sperm concentration of 13.0% a 
mean reduction of sperm motility of 10% and a mean 
reduction of morphologically normal sperm of 3.0% was 
reported in smokers. Most of the studies, however, which 
reported a significant difference in semen quality, were 
performed in normal, non-infertility clinic men. 
Unfortunately, in 25 out of 27 studies in this 
met-analysis, the number of smokers was less than 200 
men7. Another major shortcoming is the lack of accurate 
smoking dose information. The purpose of the present 
study was to effect of smoking on quality of semen 
profiles among primary infertility couple.

Methodology
This was a case-control study. This study was carried 
from June 2010 to December 2010 for a period of six 
months which was conducted in the Infertility Centre at 
Shaheed Suhrawardy College Hospital, Dhaka, 
Bangladesh and in selected private clinics of Dhaka 
City. Consecutive male smokers who attended the 
outpatient department of Infertility Clinic of Shaheed 
Suhrawardy Medical College Hospital, Dhaka, 
Bangladesh and in selected private clinics were 
included in this study. Male infertile couple with age of 
25 to 40 years with a history of primary sub fertility 
who were able to provide an ejaculate, the subject who 
had never had urogenital or serious systemic diseases, 
married at least for one year or none of them ever used 
any contraceptive measure for the past one year or 
longer were included in this study. Patients with the 
history of tobacco or betel nut chewing, bidi smoking, 
patients with occupational exposures to chemical or 
excessive heat like cases working at petrol pumps, 
chemical factories and bakeries, patients with history of 
injury to the testes, varicocoele, hydrocoele, 
undescended testis or its corrective surgery and 
vasectomy reversal surgery, patients with history of any 
chronic illness such as tuberculosis, diabetes mellitus, 
hypertension, thyroid diseases, mumps or any ailment 
with long term under medication or azoospermics 
patient or above 45 years of age to avoid effects of 
ageing on sperm variables were excluded from this 
study. The semen samples were analyzed in the 
infertility laboratory of Shaheed Suhrawardy Medical 
College Hospital, Dhaka, Bangladesh. Semen samples 
were collected by masturbation in a clean specimen 

container after a sexual abstinence for 3 to 6 days which 
was allowed to liquefy and were evaluated immediately 
thereafter. The result of semen analysis was classified 
according to the nomenclature of semen variables. Data 
was collected from the male partner and recorded on a 
pre-designed data collection sheet from each patient by 
face to face interview and from semen analysis report. 
Data was processed and statistical analysis was 
performed by Statistical Package Social Science (SPSS 
Version 20.0) software packet. P value less than 0.05 
was considered significant and was measured by 
unpaired Student ‘t’ test and ‘x2’ test.

Results
A total number of 200 male were recruited for this 
study of which 100 cases were in the case group and 
the rest of 200 cases were in control group. Most of the 
study population was in the age group of 36 to 40 years 
which was 44(44.0%) cases and 40(40.0%) cases in 
case and control groups respectively. However, next 
highest number of study population was 36(36.0%) 
respondents and 32(32.0%) respondents in the age 
group of 31 to 35 years in case and control groups 
respectively. The difference of age group in case and 
control groups were not statistically significant 
(p=0.414) (Table 1).

The mean with SD of volume of semen was in fewer 
amounts in case group than control group which was 
2.2±0.7 mL and 2.7±0.6 mL respectively. The 
difference of volume of semen between the case and 
control groups was statistically significant (p=0.002). 
However, the mean with SD of pH of semen was 
7.3±0.1 and 13.7±19.7 in case and control groups 
respectively. The difference of pH of semen between 
the case and control groups was statistically significant 
(p=0.024) (Table 2).
The mean with SD of sperm count of semen was less in 
case group than control group which was 
51.4±20.8/mL and 57.6±17.1/mL respectively. The 
difference of sperm count of semen between the case 
and control groups was statistically significant 

(p=0.028). However, the mean with SD of motility of 
sperm in semen was less in case group than control 
which was 34.1±10.3 and 62.0±16.7 respectively. The 
difference of motility of sperm in semen between the 
case and control groups was statistically significant 
(p=0.001). Furthermore, the mean with SD of 
morphology of sperm in semen was less in case group 
than control which was 48.6±10.2 and 54.8±10 
respectively. The difference of morphology of sperm in 
semen between the case and control groups was 
statistically significant (p=0.003) (Table 3).

Discussion
Infertility is a common problem affecting one in six 
couples’ inability of a couple to achieve conception 

after one year of unprotected coitus8. In 30.0% of 
infertile couples, the male factor, in the form of 
defective sperm quality, is a major cause and as a large 
number of men smoke worldwide and the fact that 
cigarette smoke contains known mutagens and 
carcinogens, there has been much concern that smoking 
may have unfavorable effects on male reproduction9. 
Several studies from different parts of the world have 
observed that cigarette smoking has an effect on the 
semen quality especially in those who are heavy 
smokers or who have been smoking for many years.
The results of semen analysis are classified according 
to the nomenclature of semen variables. 
Normozoospermia is diagnosed when sperm 
concentration, motility and morphology were with in 
the reference values. The reference value for sperm 
concentration was taken as outlined in WHO guideline 
for sperm concentration (>20X106) sperm/mL, motility 
(‘≥50.0%) sperm with forward progression [categories 
‘a’ and ‘b’] or ≥25% sperm with category ‘a’ 
movement; and for ‘morphology; ≥30% sperm with 
normal morphology respectively. Oligozoospermia is 
determined when sperm concentration was less than 
reference value. Likewise, asthenozoospermia was 
diagnosed when motility, and teratozoospermia when 
morphology, was below the reference values. An 
oligoasthenoteratozoospermia is diagnosed when all 
three variables like concentration, motility, morphology 
are disturbed. Combinations like 
oligoasthenozoospermia, oligoteratozoospermia, 
asthenoteratozoospermia are also used when two 
variables are found together.
In a study10, the quality of semen obtained from 
smokers were much lower than non-smokers (p<0.01). 
The sperm concentration, viability and forward 
progression were negatively correlated with cigarette 
smoking (p-0.01). No significant differences were 
noted in the quality of spermatozoa obtained from 
mild, moderate and short term smokers and 
non-smokers. Most semen parameters in the heavy and 
long term smokers are significantly lower than their 
corresponding values in the non-smokers (p=0.01).
In another study11 the semen volume and activity and 
the sperm density, viability and forward progression, 
were much lower in the medium, heavy and long-term 
smokers than in the non-smokers (p=0.01). The sperm 
density, viability and forward progression were 
negatively correlated with the amount and duration of 
cigarette smoking (p=0.01). Several studies have 
mention these type of result. In this context a study12 
has been performed and is found that an inverse 

dose-response relation between smoking and semen 
volume, total sperm count and percentage motile 
sperm. Heavy smokers had 19.0% lower sperm 
concentration than non-smokers. In a meta-analysis14 it 
has been mentioned that smoker’s sperm concentration 
on average is 13.0% lower than that of non-smokers. 
Among normal healthy men like excluding infertility 
clinic patients, smokers had 24.0% lower sperm 
concentration.
Different studies have been performed in healthy men 
and 12 studies were conducted in infertility clinic 
patients and they all have suggested a decline in semen 
volume, sperm concentration, motility or morphology 
with an increase in the number of cigarettes smoked 
per day15.  In this present study the semen volume and 
acidity and density morphology and forward 
progression are much lower in the smokers than in the 
non-smokers (p<0.05). No significant difference in the 
results of semen quality were seen between mild 
medium and short term smokers. Most semen 
parameters in the heavy and long term smokers are 
significantly lower (p<0.05).

Conclusion
In conclusion the volume of semen, sperm count and 
motility of sperm are significantly associated with the 
smoking. The sperm count of semen is found 
significantly less in case group than control group. The 
motility of sperm in semen is significantly less in case 
group than control. The morphology of sperm in semen 
is significantly less in case group than control. Further 
large scale study should be conducted in multi-center 
basis.
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Variables

Volume (ml)
Range (min-max)
pH
Range (min-max)

P value

0.002

0.024

Group
Case

2.2±0.7
(1 - 4)

7.3±0.1
(7.2 - 7.6)

Control
2.7±0.6
(2 - 4)

13.7±19.7
(7.2 – 7.2)

Table 2: Semen Parameter in Case and Control Groups 
(Mean±SD)

Variables

Sperm count/(ml)
 Range (min-max)
Motility (%)
 Range (min-max)
Morphology (%)
 Range (min-max)

P value

0.028

0.001

0.003

Group
Case

51.4±20.8
(15 - 90)

34.1±10.3
(8 - 45)

48.6±10.2
(30 - 68)

Control
57.6±17.1
(40 - 100)
62.0±16.7
(40 - 130)
54.8±10
(30 - 70)

Table 3: Microscopic Findings of Semen of Study 
Population (Mean±SD)

Student t test was performed to see the level of significance

Student t test was performed to see the level of significance

Figure I: Bar diagram showing the Semen parameter 
among smoker and non-smoker
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Introduction
Infertility is defined as inability of a couple to achieve 
conception after one year of unprotected coitus1. This 
condition may be further classified as primary infertility, 
in which no previous pregnancy has occurred, and 
secondary infertility, in which a prior pregnancy, 
although not necessarily a live birth, has occurred2. The 
primary infertility is found to be more frequently due to 

male involvement and secondary infertility due to female 
involvement3.
The incidence of male infertility is also influenced by 
environment, occupation, socioeconomic condition, 
stress, sexual behavior, smoking and drinking habit as 
well as consumption of illicit drugs4. According to a 
study, smoking, density of sperm and the viability of 
sperm were found to be significant predictors for 

infertility among men5. The duration of infertility also 
provides one of the most significant prognostic indicators 
of male infertility6.
In a meta-analysis7, including 27 studies on the 
association between cigarette smoking and semen quality 
a mean reduction in sperm concentration of 13.0% a 
mean reduction of sperm motility of 10% and a mean 
reduction of morphologically normal sperm of 3.0% was 
reported in smokers. Most of the studies, however, which 
reported a significant difference in semen quality, were 
performed in normal, non-infertility clinic men. 
Unfortunately, in 25 out of 27 studies in this 
met-analysis, the number of smokers was less than 200 
men7. Another major shortcoming is the lack of accurate 
smoking dose information. The purpose of the present 
study was to effect of smoking on quality of semen 
profiles among primary infertility couple.

Methodology
This was a case-control study. This study was carried 
from June 2010 to December 2010 for a period of six 
months which was conducted in the Infertility Centre at 
Shaheed Suhrawardy College Hospital, Dhaka, 
Bangladesh and in selected private clinics of Dhaka 
City. Consecutive male smokers who attended the 
outpatient department of Infertility Clinic of Shaheed 
Suhrawardy Medical College Hospital, Dhaka, 
Bangladesh and in selected private clinics were 
included in this study. Male infertile couple with age of 
25 to 40 years with a history of primary sub fertility 
who were able to provide an ejaculate, the subject who 
had never had urogenital or serious systemic diseases, 
married at least for one year or none of them ever used 
any contraceptive measure for the past one year or 
longer were included in this study. Patients with the 
history of tobacco or betel nut chewing, bidi smoking, 
patients with occupational exposures to chemical or 
excessive heat like cases working at petrol pumps, 
chemical factories and bakeries, patients with history of 
injury to the testes, varicocoele, hydrocoele, 
undescended testis or its corrective surgery and 
vasectomy reversal surgery, patients with history of any 
chronic illness such as tuberculosis, diabetes mellitus, 
hypertension, thyroid diseases, mumps or any ailment 
with long term under medication or azoospermics 
patient or above 45 years of age to avoid effects of 
ageing on sperm variables were excluded from this 
study. The semen samples were analyzed in the 
infertility laboratory of Shaheed Suhrawardy Medical 
College Hospital, Dhaka, Bangladesh. Semen samples 
were collected by masturbation in a clean specimen 

container after a sexual abstinence for 3 to 6 days which 
was allowed to liquefy and were evaluated immediately 
thereafter. The result of semen analysis was classified 
according to the nomenclature of semen variables. Data 
was collected from the male partner and recorded on a 
pre-designed data collection sheet from each patient by 
face to face interview and from semen analysis report. 
Data was processed and statistical analysis was 
performed by Statistical Package Social Science (SPSS 
Version 20.0) software packet. P value less than 0.05 
was considered significant and was measured by 
unpaired Student ‘t’ test and ‘x2’ test.

Results
A total number of 200 male were recruited for this 
study of which 100 cases were in the case group and 
the rest of 200 cases were in control group. Most of the 
study population was in the age group of 36 to 40 years 
which was 44(44.0%) cases and 40(40.0%) cases in 
case and control groups respectively. However, next 
highest number of study population was 36(36.0%) 
respondents and 32(32.0%) respondents in the age 
group of 31 to 35 years in case and control groups 
respectively. The difference of age group in case and 
control groups were not statistically significant 
(p=0.414) (Table 1).

The mean with SD of volume of semen was in fewer 
amounts in case group than control group which was 
2.2±0.7 mL and 2.7±0.6 mL respectively. The 
difference of volume of semen between the case and 
control groups was statistically significant (p=0.002). 
However, the mean with SD of pH of semen was 
7.3±0.1 and 13.7±19.7 in case and control groups 
respectively. The difference of pH of semen between 
the case and control groups was statistically significant 
(p=0.024) (Table 2).
The mean with SD of sperm count of semen was less in 
case group than control group which was 
51.4±20.8/mL and 57.6±17.1/mL respectively. The 
difference of sperm count of semen between the case 
and control groups was statistically significant 

(p=0.028). However, the mean with SD of motility of 
sperm in semen was less in case group than control 
which was 34.1±10.3 and 62.0±16.7 respectively. The 
difference of motility of sperm in semen between the 
case and control groups was statistically significant 
(p=0.001). Furthermore, the mean with SD of 
morphology of sperm in semen was less in case group 
than control which was 48.6±10.2 and 54.8±10 
respectively. The difference of morphology of sperm in 
semen between the case and control groups was 
statistically significant (p=0.003) (Table 3).

Discussion
Infertility is a common problem affecting one in six 
couples’ inability of a couple to achieve conception 

after one year of unprotected coitus8. In 30.0% of 
infertile couples, the male factor, in the form of 
defective sperm quality, is a major cause and as a large 
number of men smoke worldwide and the fact that 
cigarette smoke contains known mutagens and 
carcinogens, there has been much concern that smoking 
may have unfavorable effects on male reproduction9. 
Several studies from different parts of the world have 
observed that cigarette smoking has an effect on the 
semen quality especially in those who are heavy 
smokers or who have been smoking for many years.
The results of semen analysis are classified according 
to the nomenclature of semen variables. 
Normozoospermia is diagnosed when sperm 
concentration, motility and morphology were with in 
the reference values. The reference value for sperm 
concentration was taken as outlined in WHO guideline 
for sperm concentration (>20X106) sperm/mL, motility 
(‘≥50.0%) sperm with forward progression [categories 
‘a’ and ‘b’] or ≥25% sperm with category ‘a’ 
movement; and for ‘morphology; ≥30% sperm with 
normal morphology respectively. Oligozoospermia is 
determined when sperm concentration was less than 
reference value. Likewise, asthenozoospermia was 
diagnosed when motility, and teratozoospermia when 
morphology, was below the reference values. An 
oligoasthenoteratozoospermia is diagnosed when all 
three variables like concentration, motility, morphology 
are disturbed. Combinations like 
oligoasthenozoospermia, oligoteratozoospermia, 
asthenoteratozoospermia are also used when two 
variables are found together.
In a study10, the quality of semen obtained from 
smokers were much lower than non-smokers (p<0.01). 
The sperm concentration, viability and forward 
progression were negatively correlated with cigarette 
smoking (p-0.01). No significant differences were 
noted in the quality of spermatozoa obtained from 
mild, moderate and short term smokers and 
non-smokers. Most semen parameters in the heavy and 
long term smokers are significantly lower than their 
corresponding values in the non-smokers (p=0.01).
In another study11 the semen volume and activity and 
the sperm density, viability and forward progression, 
were much lower in the medium, heavy and long-term 
smokers than in the non-smokers (p=0.01). The sperm 
density, viability and forward progression were 
negatively correlated with the amount and duration of 
cigarette smoking (p=0.01). Several studies have 
mention these type of result. In this context a study12 
has been performed and is found that an inverse 

dose-response relation between smoking and semen 
volume, total sperm count and percentage motile 
sperm. Heavy smokers had 19.0% lower sperm 
concentration than non-smokers. In a meta-analysis14 it 
has been mentioned that smoker’s sperm concentration 
on average is 13.0% lower than that of non-smokers. 
Among normal healthy men like excluding infertility 
clinic patients, smokers had 24.0% lower sperm 
concentration.
Different studies have been performed in healthy men 
and 12 studies were conducted in infertility clinic 
patients and they all have suggested a decline in semen 
volume, sperm concentration, motility or morphology 
with an increase in the number of cigarettes smoked 
per day15.  In this present study the semen volume and 
acidity and density morphology and forward 
progression are much lower in the smokers than in the 
non-smokers (p<0.05). No significant difference in the 
results of semen quality were seen between mild 
medium and short term smokers. Most semen 
parameters in the heavy and long term smokers are 
significantly lower (p<0.05).

Conclusion
In conclusion the volume of semen, sperm count and 
motility of sperm are significantly associated with the 
smoking. The sperm count of semen is found 
significantly less in case group than control group. The 
motility of sperm in semen is significantly less in case 
group than control. The morphology of sperm in semen 
is significantly less in case group than control. Further 
large scale study should be conducted in multi-center 
basis.
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