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ABSTRACT

Objective: To assess the frequency of abnormal sperm motility and related factors in male smokers with primary infertility.
Place and duration of the study: From 8" Feb 2021 to 8" Feb 2022 at Gynaecology Department of Bakhtawar Amin Trust

Teaching Hospital Multan for 1 year
Study design: A retrospective study

Methodology: A total of 120 patients were included in the study among which 100 patients were smokers and 20 patients were
non-smokers. For sample collection, patients were asked to masturbate and collect the first portion of ejaculate to ensure the
maximum amount of sperm. Semen analysis was done on regular basis under a light microscope according to WHO guidelines.
After the semen liquefaction, the 10pl of the sample was analyzed on a glass slide covered with a coverslip. For evaluating the
motility, 200 spermatozoa were counted in 5 fields at 200x magnification.

Results: Six non-smokers (30%) showed low motility. In comparison, 76 smokers (63.3%) showed low motility. Low motility was
observed more in smokers as compared to smokers. The difference between motility in smokers and non-smokers was
statistically significant (<0.001) (Chi sq= 23.55). Cigarette smoking also affected the sperm count as 24 (20%) smokers had a
low sperm count.

Conclusion: Smoking affects vital sperm characteristics such as sperm count and motility and in turn, be a potential cause of

subfertility or infertility.
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INTRODUCTION

Tobacco smoking is one of the significant causes of death globally
and is a recognized health hazard by public health institutions @),
however, smoking is a widespread habit among people of all ages.
According to the WHO, 1/3" of the world's male population that is
aged more than 15 years (35%) are smokers® 2. Most of the
smokers were young males that were in their fertile phase |.e more
than 40% of the smokers were aged between 20-39 years®.

Infertility is referred to the inability to get pregnant after 1
year of unprotected sexual intercourse without any administration
of contraceptives. The WHO defines infertility as the incapacity of
conceiving a child after 24 months of trying, this definition is
globally accepted among research and clinical literature®. Almost
30-50% of the infertile individuals report the main cause of infertility
as the male factor infertility with abnormal semen which is
observed in every 1 among 20 men® ®. According to a study, male
and female factors contribute to the cause of infertility by 40%
each®. Male infertility is caused by a number of factors that are
mostly developed during the early reproductive period. Couples
who are infertile due to a male partner can look up to various
treatments to get pregnant such as intracytoplasmic sperm
injection (ICSI).

Smoking is always regarded as injurious to health due to its
harmful effects on the lungs and heart, however, not much
awareness is spread about its effects on male fertility. This is
because the carcinogens in tobacco affect the dividing cells
including germ cells. Literature shows that smoking alters the
semen causing a decrease in its viability, motility, sperm density
and morphology. The effect of smoking on male fertility and sperm
is less researched. Hence this study aims to assess the frequency
of abnormal sperm motility and related factors in male smokers
with primary infertility.

METHODOLOGY

A retrospective study was conducted from 8" Feb 2021 to 8" Feb
2022 at Gynaecology Department of Bakhtawar Amin Trust
Teaching Hospital Multan. A total of 120 patients were included in
the study among which 100 patients were smokers and 20 patients

were non-smokers. The patients were divided on basis of their
smoking history |.e. smoking for more than 5 years and less than 5
years respectively. The patients included were aged between 25
and 40 years old, suffered from primary infertility and smoked at
least 10 cigarettes every day. The patients who were exposed to
heat and chemicals occasionally, suffered from cryptorchidism,
varicocele and hydrocele and underwent surgery for their
treatment, suffered diabetes mellitus, high blood pressure and
tuberculosis and patients who were taking any long-term
medication were excluded from the study.

Patient history was noted including their smoking duration
and cigarettes they smoked every day. Patients were asked to
observe sexual resistance for three days to observe sperm motility
and sperm count efficiently. For sample collection, patients were
asked to masturbate and collect the first portion of ejaculate to
ensure the maximum amount of sperm. The sample was not
collected in a condom due to the presence of spermicidal agents.
Ejaculate, after coitus interruptus was also not used as its first
portion, is lost.

The sample was collected in a dry, leak-proof plastic
container. Semen analysis was done on regular basis under a light
microscope according to WHO guidelines. After the semen
liquefaction, the 10ul of the sample was analyzed on a glass slide
covered with a coverslip. For evaluating the motility, 200
spermatozoa were counted in 5 fields at 200x magnification. The
motility was categorized as progressive, non-progressive and
immotility. A number of sperms were calculated by using a
modified Neubauer counting chamber. The total number of sperms
was calculated by multiplying the number of counted sperms by
50,000/ml. A similar method was repeated in non-smokers.

All the data was evaluated by SPSS version 20. A p-value
less than 0.001 was statistically significant. A Chi-square test was
performed to compare the results between smokers and non-
smokers.

RESULTS

A total of 120 patients were included in the study among which 100
were smokers and 20 were non-smokers. 49 patients (40.8%)
among the smokers had a smoking history of more than 5 years
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and 51 patients (42.5%) had been smoking for less than 5 years.
(Table 1)

The sperm motility status is shown in Table Il. 6 non-
smokers (30%) showed low motility. The cause is which is
unknown as it was not due to cigarette smoking. In comparison, 76
smokers (63.3%) showed low motility. Low motility was observed
more in smokers as compared to smokers. The difference between
motility in smokers and non-smokers was statistically significant
(<0.001) (Chi sg= 23.55). Cigarette smoking also affected the
sperm count as 24 (20%) smokers had a low sperm count (Table
111). However, the effect of smoking on sperm motility was more
than on sperm count (Chi sq= 26.1).

Table I: Patients’ demographic data

Smoking history Patients (n=120)

Non-smokers 20 (16.7%)

Smokers for more than 5 years 49 (40.8%)

Smokers for less than 5 years 51 (42.5%)

Table 1I: Sperm motility in study patients and comparison between smokers
& non-smokers

Motility All study Non-Smokers Smokers Smokers
patients (n=20) for less for more
(n=120) than 5 than 5

years years

Normal motility 44 (36.6%) 14 (70%) 20 (50%) 10 (16.7%)

(>32%)

Low motility 76 (63.3%) 6 (30%) 20 (50%) 50 (83.3%)

(<32%)

Table 1ll: Sperm count of study patients and comparison between smokers
and non-smokers

Sperm count All study Non-Smokers Smokers Smokers for
(15 million/ml) patients (n=20) for less more than 5
(n=120) than 5 years
years
Normal count 96 (80%) 20 (100%) 38 (95%) 36 (60%)
Low count 24 (20%) 0 2 (5%) 24 (40%)
DISCUSSION

The effects of cigarette smoking on human health have been
studied by many studies but its impact on the male reproductive
system has not been discussed much. Smoking affects sperm
quality by increasing the concentration of lead and cadmium in the
body. In some cases, the injuries by these chemicals can be
masked by good testicular function. Sperm count shows the
effectiveness of spermatogenesis and sperm motility shows its
functional ability and sperm maturation. Sperm maotility is primarily
done by its flagella tail and it gathers its energy from the
mitochondrial-rich mid-piece. Sperm motility is important for
functioning in terms of transportation and penetration of the ovum
for fertilization. Therefore, it plays a vital part in male fertility.

Literature shows that sperm motility must be maintained in
the female reproductive system and ATP hydrolysis provides
energy for this motility. Zavos et al® concluded that low sperm
motility led to abnormal flagellum ultrastructure and sperm tail.
Garrett et al® show that high sperm motility and in turn good
sperm morphology lead to high pregnancy rates.

In our study, cigarette smokers had a low sperm count and
motility especially in patients with a long smoking history l.e more
than 5 years. Among all study patients, 76 (63.3%) had low sperm
motility and 24 (20%) had low sperm count. Therefore, it can be
concluded that sperm count is less impacted than sperm motility.
These results are consistence with Zakarya Bani Meri et al.,®
which report that heavy smokers had a significantly low sperm
count than occasional smokers. This study also showed the effect
of smoking on sperm motility, morphology and white blood cells
that can cause male subfertility. Nadeem et al.,*? also reported
that the chemicals in tobacco cigarettes can affect the
chromosomes and sperm functionality. They showed that smoking
affected sperm count and motility, decreasing reproductive ability.

The sperm morphology worsened and the sperm count decreased
with the increase in cigarettes smoked per day. Same results have
been reported by Vine MF et al.,*? Shaaraway M et al.,*®
Somwanshi et al.,*¥ Vytas Kaulikauskas et al.,*> Al Bader A et
al.,® vogt et al.,*” and Arabi M®®, One study contradicted the
results of our study and the studies mentioned above. Azar
Aghamohammadi et al.*® indicated that cigarette smoking was not
hazardous to sperm as only the sperm count and semen volume
differed in smokers and non-smokers. But non-smokers were
healthier than smokers generally.

CONCLUSION

Smoking affects vital sperm characteristics such as sperm count
and motility and in turn, be a potential cause of subfertility or
infertility.
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