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Effects of cigarette smoking on male fertility
Farkhunda NADEEM1, Amin FAHIM2, Saira BUGTI3

Aim: This study was done to compare the various semen parameters of infertile male smokers with nonsmokers and also
draw comparisons among light, moderate, and heavy smokers.
Materials and methods: A total of 130 infertile male patients were included in this study from the outpatient department
of Gynecology and Obstetrics at Liaquat University of Medical and Health Sciences, Hyderabad, from January 2010 to
May 2010. The subjects were infertile males married for more than 1 year, and they were selected randomly. The subjects
were thoroughly interviewed and were selected according to inclusion criteria. History about cigarette smoking and its
duration was obtained and was recorded in the questionnaire form. Results of the semen examinations were collected
from the laboratory. Subjects were divided into different groups as nonsmokers and smokers. Smokers were further
grouped as light, moderate, and heavy smokers. Sperm motility and morphology were taken as parameters for semen
analysis.
Results: It was found that 33.3% of nonsmokers showed below 5% sperm motility and 25.9% showed below 3% normal
sperm morphology. Meanwhile, 66.7% of smokers showed below 5% sperm motility, and 74.1% showed below 3%
normal sperm morphology. Among the 3 groups of smokers, sperm motility below 5% was present in 18.8% of light
smokers, 31.2% of moderate smokers, and 50% of heavy smokers. Regarding morphology of sperm, less than 3% of
normal sperm cells were present in 25% of light, 35% of moderate, and 40% of heavy smokers.
Conclusion: It is concluded that cigarette smoking can affect male fertility by decreasing the sperm motility and
percentage of normal sperm cells. These abnormalities are also related to the amount of cigarettes smoked per day.
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Introduction
Cigarette smoking is a broadly recognized health
hazard and a major cause of mortality (1), but still
people continue to smoke cigarettes on a regular basis.
The World Health Organization (2) has reported that
approximately one-third of the world’s population
older than 15 years are smokers (3,4). The maximum
prevalence of smoking is observed in young adult
males in the reproductive period (46% of smokers are
between 20 and 39 years old) (5).

Infertility can be defined as the incapacity to
fulfill pregnancy after a reasonable time of sexual
intercourse with no contraceptive measures taken.
On the other hand, the World Health Organization
definition, based on 24 months of trying to get
pregnant, is recommended as the definition that
is useful in clinical practice and research among
different disciplines (6). The main cause in about
30%–50% of infertile couples is male factor infertility
with abnormal semen; in the general population, this
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affects 1 in 20 men (7,8). One study reported both
female and male factors in infertility to be as prevalent
as 40% each (9). Male infertility is characterized by
particular multifactorial clinical problems, especially
during the early period of sexual development (10).
The problem of infertility due to the male partner
can be managed and the couple could benefit from
intracytoplasmic sperm injection (ICSI) to conceive
(11).
Although the general population is well aware of
the role of smoking in lung and heart diseases, the
undesirable effects of smoking on male reproductive
health are less recognized (12).
A number of studies from various parts of the
world have observed the effects of cigarette smoking
on semen quality, especially in men who are heavy
smokers or who have been smoking for a long time
(13). One of the studies revealed that smoking leads
to a decrease in semen parameters such as viability,
sperm concentration, motility, and morphology (14).
Smoking has also been linked with an increase
in reactive oxygen species (ROS) levels, leading to
oxidative stress in the environment. This oxidative
stress may exceed the antioxidant capacity of seminal
plasma and can be toxic for sperm, causing oxidative
damage (15,16).
The aim of this study was to compare the various
semen parameters of infertile men who are cigarette
smokers with nonsmoking infertile men and draw
comparisons among the light, moderate, and heavy
smokers in order to ascertain the effect of cigarette
smoking on the quality of seminal fluid.
Materials and methods
This study was conducted during the period from
January 2010 to May 2010 among patients treated
in the outpatient department of Gynecology and
Obstetrics at Liaquat University of Medical and
Health Sciences Hospital, Hyderabad. Patient
selection criteria were laid down in order to exclude
as many coexisting factors as possible, as they may
otherwise influence or modify the effect of cigarette
smoke on semen parameters. Only patients with
primary infertility who were either smokers or strict
nonsmokers, between the ages of 20 and 45 years, were
selected randomly. Patients labeled as having primary

infertility were married at least for the past 1 year, and
none of them were using any contraceptive measures
for the past 1 year or longer. Strict nonsmokers were
those men who had never smoked before. Informed
consent was taken, as a routine procedure, from all
patients. Only one sample per patient was included
in this study.
The following were excluded from the study
group:
1. Patients suffering from secondary infertility.
2. Former smokers, to avoid any persistence of the
effects of smoking.
3. Patients with occupational exposure to
chemicals or excessive heat, e.g., patients working at
petrol pumps, chemical factories, or bakeries.
4. Patients with history of varicocele, hydrocele,
undescended testis, or corrective surgery for these
problems.
5. Patients with history of any chronic illness, such
as tuberculosis, diabetes mellitus, hypertension, and
thyroid diseases, or any ailment for which long-term
medication was being given.
7. Patients above 45 years of age, to avoid effects of
ageing on sperm variables.
Thus, the selected study group of smokers and
strict nonsmokers had only one known factor that
differentiated them: cigarette smoking. The smokers
were categorized further, based on the number
of cigarettes smoked per day, as light, moderate,
and heavy smokers (Table 1). All semen samples
were analyzed microscopically for the following
parameters: motility and morphology (normal
forms).
The results of the percentage of progressive
motility of sperm cells were divided into 4 groups
(17): group 1, over 50% motility; group 2, from 20%
to 40% motility; group 3, from 5% to 19% motility;
group 4, below 5% motility.
Based on the percentage of normal sperm cells,
results were divided into the following groups (17):
group 1, over 30% normal sperm cells; group 2, from
20% to 30% normal cells; group 3, from 10% to 19%
normal cells; group 4, from 3% to 9% normal sperm
cells; group 5, below 3% normal sperm cells.
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Sample size
The sample size of 130 men was taken for the study.
The data were collected randomly.
Statistical analysis
The data were analyzed by chi-square test to find the
P-values. P < 0.05 was taken as statistically significant.
Results
From the data of 130 males, 2 groups were formed:
smokers and nonsmokers. There were 77 smokers
(59.2%) and 53 nonsmokers (40.8%). The smokers
were further grouped as 27 light smokers (35.1%),
36 moderate smokers (46.8%), and 14 heavy smokers
(18.2%) (Table 1).

While evaluating the effect of smoking on the
motility of sperm cells, it was observed that 54.9%
of the nonsmokers showed over 50% motility,
while the same parameter was seen in 45.1% of all
smokers. Below 5% motility was observed in 33.3%
of nonsmokers and 66.7% of all smokers at P = 0.04.
When the percentage of sperm motility was
compared among light, moderate, and heavy smokers,
it was observed that among light smokers, 47.8% of
males had over 50% motility, while 39.1% and 13% of
moderate and heavy smokers respectively had over 50%
motility. While marked disturbances in the motility of
sperm cells (below 5%) was observed in 18.8% of light
smokers and 31.2% of moderate smokers, for heavy
smokers, these disturbances concerned 50% of the
patients, with P < 0.01 (Table 2).

Table 1. Smoking status of the patients.
Smoking status

No. of cigarettes/day

No. of patients

Nonsmoker

53 (40.8%)

Smoker

77 (59.2%)

Light

1–20

27 (35.1%)

Moderate

21–40

36 (46.8%)

≥41

14 (18.2%)

Heavy

Table 2. Relationship between smoking and motility of sperm cells in semen.
Smokers
Sperm motility
Over 50% motility
20%–40% motility
5%–19% motility
Below 5% motility
Total
P-value

1402

(n = 77)

Light smokers

Moderate smokers

Heavy smokers

Total
(n = 77)

Nonsmokers (n
= 53)

11

9

3

23

28

47.8%

39.1%

13%

45.1%

54.9%

8

15

1

24

8

33.3%

62.5%

4.2%

75%

25%

5

7

2

14

9

35.7%

50%

14.3%

60.9%

39.1%

3

5

8

16

8

18.8%

31.2%

50%

66.7%

33.3%

27

36

14

77

53

35.1%

46.8%

18.2%

59.2%

40.8%

0.01

0.04
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Discussion

While investigating the relationships between the
morphology of sperm and the effects of smoking, it
was observed that 29% of the nonsmokers and 71%
of all smokers showed over 30% sperm cells with
normal morphology, while this percentage decreased
to below 3% of sperm cells with normal morphology
in 74.1% of all smokers and 25.9% of nonsmokers at
P < 0.05.

The etiology of male infertility in a major proportion
of cases is unknown; hence, these situations are
provisionally known as idiopathic infertility (16).
In these cases, smoking may be one of the factors
responsible. Smoking is a lifestyle hazard for both
active and passive smokers and its effects on fertility
status have been less documented. The potential
hazardous chemicals present in cigarette smoke
may cause sperm abnormality by affecting the
chromosomes. About 4% to 5% of infertile males
show chromosomal abnormalities in comparison
with 0.5% to 0.7% in the general population (18).

When the percentages of the normal sperm
morphology were compared among light, moderate,
and heavy smokers, it was seen that 54.5% of the
light smokers had semen with over 30% normal
sperm cells with proper morphology, while 25%
showed below 3% normal sperm cells. In the group
of moderate smokers, 40.9% of respondents did
not show deviations from the standard with respect
to the morphology of sperm, while in 35% the
pathology reached to rates below 3% normal sperm
cells. In the group of heavy smokers, 4.5% possessed
normal semen morphology, whereas rates of below
3% normal sperm occurred in 40% of respondents
from this group, with P < 0.05 (Table 3).

In this study, among the nonsmokers, 54.9%
showed over 50% and only 33.3% showed below 5%
sperm motility. In contrast, samples from smokers
showed over 50% motility in 45.1% and below 5%
motility in 66.6% of cases (Table 2). This finding
underscores the fact that smoking certainly has an
adverse influence on semen quality, as concluded
in other studies (19). This fact is also supported by
the results when sperm morphology was studied

Table 3. Relationship between smoking and pathology of sperm cell structure.

Sperm cell structure

Over 30% normal sperm

20%–30% normal sperm

10%–19% normal sperm

3%–9% normal sperm

Below 3% normal sperm

Total

Smokers

(n = 77)

Light smokers

Moderate smokers

Heavy smokers

Total
(n = 77)

Nonsmokers (n
= 53)

12

9

1

22

9

54.5%

40.9%

4.5%

71%

29%

4

7

2

13

16

30.8%

53.8%

15.4%

44.8%

55.2%

4

6

0

10

13

40%

60%

.0%

43.5%

56.5%

2

7

3

12

8

16.7%

58.3%

25%

60%

40 %

5

7

8

20

7

25%

35%

40%

74.1%

25.9%

27

36

14

77

53

35.1%

46.8%

18.2%

59.2%

40.8%
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for the same patients, which showed that 29% of
nonsmokers and 71% of all smokers had over 30%
sperm with normal morphology, while only 25.9%
from nonsmokers but 74.1% from smokers showed
below 3% normal sperm morphology (Table 3).
This again shows that smoking contributes to the
deterioration of the semen quality of smokers when
compared with nonsmokers, a fact supported by
Zinaman et al. in their study done in 2000 (20).
When the effects of smoking on sperm quality were
compared among the different groups of smokers, a
significant reduction in sperm motility was observed
(Table 2), whereby among light smokers, 47.8% of
males had over 50% sperm motility, while among
moderate smokers and heavy smokers, 39.1% and
13% of the males were classified into the group with
normal semen motility, respectively. It was also seen
that 31.2% of the moderate smokers and 50% of the
heavy smokers showed below 5% sperm motility, as
compared to 18.8% of the light smokers at P < 0.01.
This shows that there is a strong relationship between
the decline in sperm motility and the number of the
cigarettes smoked per day, as was also evidenced by
Zhang et al. in 2000 (21).
The adverse effects of cigarette smoking on
sperm morphology among the different groups are
also evident from Table 3, which shows that 54.5%

of light smokers had over 30% normal sperm cell
morphology, while among the moderate and heavy
smokers, 40.9% and 4.5% of males had normal sperm
morphology, respectively. Table 3 also shows that a
marked reduction in the number of normal sperm
cells occurred in heavy smokers, as 40% of them had
below 3% normal sperm cells in comparison to the
moderate and light smokers, who had 35% and 25%
of sperm cells with normal morphology, respectively,
with P = 0.05. These findings also indicate a strong
dose-dependent relationship between smoking and a
decrease in semen quality (22).
In this study, more cases of abnormal sperm motility
and morphology were present in moderate and heavy
smokers as compared to light smokers, which confirms
that smoking and the number of the cigarette smoked
per day significantly reduces the sperm motility and
number of normal sperm, a finding proven by many
other studies (23). It is concluded from the study that
smoking can decrease male fertility by decreasing
the sperm motility and percentage of normal sperm
cells, and that a decrease in the percentage of motility
of sperm cells and normal morphology is correlated
with the number of cigarettes smoked per day. More
studies, however, are needed to identify the precise
mechanism involved in the reduction of sperm quality
and testicular structure.

References
1.

Colagar AH, Jorsaraee GA, Marzony ET. Cigarette smoking
and the risk of male infertility. Pak J Biol Sci 2007; 10: 3870–4.

7.

Brugo-Olmedo S, Chillik C, Kopelman S. Definition and causes
of infertility. Reprod Biomed Online 2001; 2: 41–53.

2.

World Health Organization. 1997-1999 world health statistics
annual. Available from: URL: http.//www.who.int/whosis/
mort.

8.

3.

Saleh, RA, Agarwa A, Sharma RK, Nelson DR, Thomas AJ.
Effect of cigarette smoking on levels of seminal oxidative stress
in infertile men: a prospective study. Fertil Steril 2002; 78:
491–9.

İltemir Duvan C, Berker B, Bayrak Ö, Aydos K, Öztürk Turhan
N, Şatıroğlu H. Comparison of semen parameters between
pregnant and nonpregnant couples with male factor infertility
during intrauterine insemination. Turk J Med Sci 2009; 39:
531–6.

9.

Tüzer V, Tuncel A, Göka S, Doğan Bulut S, Yüksel F, Atan A
et al. Marital adjustment and emotional symptoms in infertile
couples: gender differences. Turk J Med Sci 2010; 40: 229–37.

10.

Akdağ T, Tiftik AM, Sarıyıldız L. A comparative investigation
of anti-Müllerian hormone (AMH) and various biochemical
parameters in patients with cryptorchidism, oligospermia, or
varicocele. Turk J Med Sci 2012; 42: 411–5.

11.

Turhan N, Pekel A, Ayrım A, Bayrak Ö. ICSI outcome in
severely oligoasthenozoospermic patients and its relationship
to prewash progressive sperm motility. Turk J Med Sci 2011;
41: 995–9.

4.

Kunzle R, Mueller MD, Hanggi W, Birkhauser MH, Drescher H,
Bersinger NA. Semen quality of male smokers and nonsmokers
in infertile couples. Fertil Steril 2003; 79: 287–91.

5.

Langgassner J. Rauchgewohnheiten der österreichischen
Bevölkerung. Statistische Nachrichten 1999; 5: 319–26.

6.

Larsen U. Research on infertility: which definition should we
use? Fertil Steril 2005; 83: 846–52.

1404

F. NADEEM, A. FAHIM, S. BUGTI

12.

Ahmed MR, Edmund S, Sabanegh J. Smoking and male
fertility: a contemporary review. Arch Med Sci 2009; 5: S13–9.

13.

Zhang JP, Meng QY, Wang Q, Zhang LJ, Mao YL, Sun ZX. Effect
of smoking on semen quality of infertile men in Shandong,
China. Asian J Androl 2000; 2: 143–6.

18.

Tüzün C, Vicdan K, Kahraman S, Özgür S, Işık A, Biberoğlu
K. The frequency of chromosomal abnormalities in men with
azoospermia and oligoasthenoteratozoospermia: a preliminary
study. Turk J Med Sci 1998; 28: 93–5.

19.

Chia SE, Ong CN, Tsakok FM. Effects of cigarette smoking on
human semen quality. Arch Androl 1994; 33: 163–8.

20.

Zinaman MJ, Brown CC, Selevan SG, Clegg ED. Semen quality
and human fertility: a prospective study with healthy couples. J
Androl 2000; 21: 145–53.

21.

Zhang JP, Meng QY, Wang Q, Zhang LJ, Mao YL, Sun ZX. Effect
of smoking on semen quality of infertile men in Shandong,
China. Asian J Androl 2000; 2: 143–6.

14.

Künzle R, Mueller MD, Hänggi W, Birkhäuser MH, Drescher H,
Bersinger NA. Semen quality of male smokers and nonsmokers
in infertile couples. Fertil Steril 2003; 79: 287–91.

15.

Sepaniak S, Forges T, Gerard H, Foliguet B, Bene MC,
Monnier-Barbarino P. The influence of cigarette smoking on
human sperm quality and DNA fragmentation. Toxicology
2006; 223: 54–60.

16.

Yeni E, Çiftçi H, Savaş M, Verit A, Taşkın A. Is oxidative stress
an etiologic factor in idiopathic male infertility? Turk J Med
Sci 2010; 40: 1–6.

22.

Gaur DS, Talekar M, Pathak VP. Effect of cigarette smoking
on semen quality of infertile men. Singapore Med J 2007; 48:
119–23.

17.

Wdowiak A, Wdowiak L, Wiktor H. Evaluation of the effects
of using mobile phones on male fertility. Ann Agric Med 2007;
14: 169–72.

23.

Gaur DS, Talekar MS, Pathak V. Alcohol intake and cigarette
smoking: impact of two major lifestyle factors on male fertility.
Indian J Pathol Microbiol 2010; 53: 35–40.

1405

