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Abstract: 
The abstract of the study on changes in male fertility and the association between 
smoking cigarettes underscores the critical relationship between smoking habits and 
male reproductive health. The investigation attempted to clarify the impact of smoking on 
sperm quality by means of a thorough investigation using techniques such as light 
microscopy and electron microscopy. Conducted as a prospective observational study, 
males aged at least 20 were randomly selected, excluding those with certain medical 
histories or exposures. Detailed information regarding participants' smoking habits, 
medical backgrounds, and family histories was collected. Semen samples were obtained 
following a minimum three-day abstinence period and underwent thorough macroscopic 
and microscopic analyses. The results revealed a compelling association between 
smoking and diminished sperm quality. Heavy smoking was found to be correlated with 
decreased sperm counts, indicating a potential threat to male fertility. Additionally, while 
transmission electron microscopy did not uncover significant alterations in sperm 
ultrastructure attributable to smoking, it was found that a rise in sperm with aberrant 
morphology was connected with moderate to high alcohol consumption. These findings 
underscore the importance of lifestyle factors, particularly smoking cessation, in 
safeguarding male fertility. By elucidating the adverse impact of smoking on sperm 
quality, this study contributes valuable insights into the broader discourse on male 
reproductive health and highlights the urgency of public health interventions aimed at 
mitigating the detrimental effects of tobacco use on fertility 
Keywords: Alcohol Consumption; Smoking; Spermatozoa; Light Microscopy; 
Transmission Electron Microscopy 

Introduction 
Male fertility is a crucial aspect of reproductive health, playing a pivotal role in human reproduction and 
the perpetuation of the species. The drop in male fertility rates over the past few decades has become a 
major cause for concern, with various factors implicated in this phenomenon. Among these factors, 
lifestyle choices, particularly smoking habits, have garnered substantial attention due to their potential 
impact on male reproductive health. Comprehending the correlation between smoking and male fertility 
is crucial in formulating efficacious tactics to alleviate the harmful effects of tobacco consumption on 
reproductive consequences. 

http://www.poonamshodh.in/


The Effects of Smoking & Alcohol Intake on Sperm Quality 

Author : Ankesh Kumar, Rajwinder Kaur, Sunil Kumar, Dipneet Kaur  I Vol.3, Issue.V, May 2024 I www.poonamshodh.in  Page 2 
 

The abstract of the study under review delves into this critical relationship, aiming to elucidate smoking's 
impact on the quality of sperm through a comprehensive investigation utilizing advanced microscopy 
techniques. By conducting a prospective observational study, the researchers sought to provide valuable 
insights into the association between smoking habits and male fertility outcomes. 
The study population comprised males aged at least 20 years, randomly selected to ensure representation 
across diverse demographic backgrounds. Exclusion criteria were applied to eliminate confounding 
factors, such as certain medical histories or exposures, which could influence the study outcomes. 
Detailed information regarding participants' smoking habits, medical backgrounds, and family histories 
was meticulously collected to facilitate a comprehensive analysis of the data. 
To assess sperm quality, semen samples were obtained following a minimum three-day abstinence 
period and subjected to thorough macroscopic and microscopic analyses. The utilization of transmission 
electron microscopy and light microscopy techniques allowed for a detailed examination of sperm 
morphology and ultrastructure, enabling the researchers to discern any alterations attributable to 
smoking. 
According to the findings of the study, smoking is strongly linked to lower-quality sperm.  
Heavy smoking was found to be correlated with decreased sperm counts, suggesting a potential threat to 
male fertility. While transmission electron microscopy did not uncover significant alterations in sperm 
ultrastructure directly attributable to smoking, the study identified a noteworthy association between 
moderate to heavy alcohol consumption and an increase in morphologically abnormal sperm. These 
findings underscore the complex interplay of lifestyle factors in influencing male reproductive health 
outcomes. 
The implications of this investigation extend beyond the realm of academic inquiry, resonating with 
broader public health concerns. By elucidating the adverse impact of smoking on sperm quality, the 
research contributes valuable insights to the ongoing discourse on male reproductive health. 
Furthermore, it highlights the urgency of implementing public health interventions aimed at mitigating the 
detrimental effects of tobacco use on fertility outcomes. 
In conclusion, the results of this investigation highlight the importance of considering lifestyle factors, 
particularly smoking cessation, in safeguarding male fertility. By elucidating the intricate relationship 
between smoking habits and sperm quality, the research advocates for proactive measures to address 
tobacco use as a modifiable risk factor for compromised reproductive outcomes. Moving forward, 
concerted efforts are warranted to raise awareness and implement targeted interventions aimed at 
promoting male reproductive health and reducing the burden of tobacco-related infertility. 
Objective: 
To systematically review the existing literature to assess the impact of smoking on the quality of sperm as 
well as male fertility, emphasizing the need for lifestyle modifications, particularly smoking cessation, to 
lessen the harmful consequences that tobacco has on reproductive health. 
Statement of problem 
The study aims to address the problem of declining male fertility by investigating smoking's detrimental 
impact on sperm quality, particularly focusing on sperm count and morphology. Additionally, it seeks to 
explore the potential exacerbating role of moderate to heavy alcohol consumption on sperm 
abnormalities, highlighting the urgent need for lifestyle modifications, such as smoking cessation, to 
safeguard male reproductive health. 
Hypothesis  
The study's hypothesis states that excessive drinking is linked to an increase in sperm with aberrant 
morphology, whereas heavy smoking is linked to a decrease in the counts of sperm, indicating a 
detrimental effect on male fertility. 
Methodology 

Study design 
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Prospective observational research was undertaken to examine the “impact of smoking and alcohol 
consumption on sperm quality. Light and transmission electron microscopy techniques” were utilized in 
this research design. 

 Study population  
Males who were at least 20 years old were selected for the research using randomly generated digital 
numbers.  

 Inclusion criteria 
• Participants were interviewed about their professional backgrounds, alcohol intake, smoking 

behaviors, as well as their medical and familial backgrounds. 
 Exclusion criteria  

• Prior reproductive-related illness or surgery vasectomy and reversal of vasectomy. 
• Chemical exposure at work. 
• Diabetes, hypertension, chronic renal failure, or TB. 
• Past history of heat-related testicular damage.  
• Inquiries were made about the participants' occupations, use of alcohol, smoking habits, and family 

and medical histories.  
 Study groups  

Initially, the participants were split into four groups according to their quartiles for alcohol use and 
smoking status. Less than 15.4 g per day was considered low alcohol consumption, whereas 15.4 g/day 
or more was considered moderate alcohol intake. There were four groups: “smokers with low alcohol 
consumption” (SL), “smokers with high alcohol intake” (SH), and “nonsmokers with low alcohol intake” 
(NL).  
The number 0 denotes nonsmokers, whereas the digits 1 through 20 denote smokers. The participants 
were also divided into groups according to how many cigarettes they smoked each day. Heavy smokers 
are indicated by numbers higher than 20. In addition, four groups—very low, low, moderate, and high—
were created based on the amount of alcohol ingested by research participants.  

 Sample collection  
After at least three days without having intercourse, the patients' semen samples were taken by 
masturbating. The contents of the specimen collecting and storage container were liquefied by either 
heating it or keeping it in an incubator set at 37°C for at least thirty to sixty minutes. Following that, a 
macroscopic analysis was performed, which included assessing the volume, pH, viscosity, and 
appearance of the ejaculate. Through microscopic analysis, total motility, type of motility, vitality, 
concentration, aggregation, the total number of spermatozoa, and semen morphology were also 
ascertained.  
• Semen volume, pH, viscosity 
• Volume 
After 2–7 days of no sexual activity, the average amount of ejaculation was between 2 and 6 milliliters. 
• pH  
Semen normally has a pH between 7.2 and 8.2, and it tends to increase gradually after ejaculation.  
• Viscosity  
The viscosity of the seminal fluid was utilized to measure its resistance to flow. The presence of high 
viscosity can hinder the evaluation of sperm motility, and concentration, and the identification of 
spermatozoa with antibody coating. Following ejaculation, semen often undergoes coagulation and then 
transitions into a liquid state within a span of 15 to 20 minutes.  
• Macroscopic determination 
• Sperm concentration  
All analyses of unstained preparations of fresh or washed semen, with sperm counts stated in millions per 
milliliter, were conducted using phase contrast microscopy with volumetric dilution and hemocytometry. 
Centrifuging the material and looking for sperm in the pellet was advised if no sperm were discovered in 
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it. Pregnancy rates by intrauterine insemination and sexual activity decrease in tandem with sperm 
density. 
• Motility  
Spermatozoa need rapid and efficient movement, characterized by a forward progression rate of at least 
25 micrometers per sec. in order to successfully traverse cervical mucous. Sperm motility reduction might 
be a sign of conditions affecting the development of male accessory sex glands. 
• Morphology  
The fertilization rates were higher in individuals who had “in-vitro fertilization” (IVF) and had more than 
14% normal range. Subsequent investigations found that the majority of fertilization rate limitations were 
associated with morphological scores of less than 4%. 
• The seminal smear staining process makes it possible to quantify the morphological forms of normal 

and aberrant sperm in an ejaculate.  
• Defects in the head: big, tiny, tapering, pyriform, spherical, amorphous, and vacuolated. heads that 

have two heads, tiny acrosomal areas, or any combination of these. 
• Any combination of these defects, as well as a bent neck and an uneven or bulky midpiece insertion 

into the skull, are considered defects in the neck and midpiece. 
• A tail defect may be any combination of short, numerous, hairpin, kinked. 
• Cytoplasmic droplets make up over 33% of the total surface area of a typical sperm head. 
Twenty microliters of ejaculate were used to make four smears, which were used to examine the 
morphology of the sperm and fragmentation of the sperm DNA. After the semen was allowed to liquefy for 
almost half an hour, the specimen was well mixed, and then part of it was placed onto the slide. The next 
slide was prepared by mixing the liquid one more time. For a whole day, the slides were allowed to dry in 
the open. 
The World Health Organization's strict guidelines were followed in order to examine and evaluate the 
general shape of sperm cells using the Papanicolaou staining procedure (2010). After the slides were 
created, the percentages of normal spermatozoa morphology and the existence of anomalies in their 
head, midpiece, and flagellum were measured and evaluated. A bright-field microscope with a 1,000x 
magnification power was used for this investigation. At least 200 spermatozoa were examined. 
The somatic cells, detritus, and other undesirable materials were removed from the semen samples by 
purification. In order to do this, the samples had to be loaded onto Nidacon International-provided "two-
layer" discontinuous Pure-sperm gradients ranging from 45% to 90%. After that, the samples were 
centrifuged at 500 g for at least 20 minutes at room temperature. Centrifugation was used to successfully 
separate seminal fluid, bacterial cells, lymphocytes, epithelial cells, aberrant or immature sperm cells, 
as well as normal sperm cells. 
The concentrated sperm cells were the only ones remaining at the bottom of the 95% fraction after the 
liquid part was eliminated. The sperm cells were then placed onto a sperm-washing medium that had 
been pre-incubated before being centrifuged once more for ten minutes at 500 x g. The concentrated mass 
of sperm cells was left at the bottom of the tube after the liquid part, also called the supernatant, was 
once again removed. To create the final sperm suspension, the sperm pellet was combined with 1 milli-
liter of a precisely determined volume and concentration of sperm washing medium or solution. For later 
usage and analysis, it was then conserved and kept in storage at a temperature of -80ºC. 

Analysis and Discussion 
A medical ailment known as infertility is the inability to become pregnant after a year of regular, 
unprotected sexual activity. More than 15 percent of couples who are trying for a child, struggle with 
infertility. Male infertility, accounting for about 50% of infertile couples, is characterized by a man's 
incapacity to impregnate a fertile female. Male factor infertility refers to infertility that occurs due to 
abnormalities in sperm concentration, motility, or morphology. Semen parameters might exhibit 
anomalies either alone or in combination. Therefore, semen quality measures are used as indicators of 
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male fertility. Men whose semen parameters fall below the established standard norms described by the 
WHO (World Health Organization) are classified as having male factor infertility. While some men may 
suffer from a particular medical condition that leads to infertility, a significant number of men diagnosed 
with infertility have no identifiable cause for their condition. Various lifestyle and environmental variables, 
such as food habits, obesity, tobacco smoking, alcohol use, drug addiction, and exposure to 
environmental contaminants, have been linked to the impact on men's reproductive health. Research 
indicates that the use of tobacco and alcohol may be attributed to lifestyle choices and can have a 
negative effect on male reproductive ability. 
It is well established that smoking tobacco negatively affects sperm quality, namely sperm concentration, 
motility, and morphology. Additionally, smoking has been linked to decreased antioxidant levels in 
seminal plasma, higher oxidative damage to sperm DNA, and higher levels of aneuploidy in human sperm. 
Furthermore, long-term alcohol use may impact male fertility by altering sperm morphology and reducing 
sperm volume, count, and motility. While several research has examined the impact of cigarette smoking 
or alcohol use on sperm features as assessed by light microscopy, very few investigations using 
“transmission electron microscopy” have been carried out. The impact of tobacco use on the quality of 
sperm has also been investigated by DNA analysis. The existence and kind of morphological anomalies in 
sperm may be identified with the use of transmission electron microscopy, as reported in reports on 
sperm malformation associated with infertility. Transmission electron microscopy has been utilized in 
several investigations to show morphological alterations in sperm ultrastructure that are related to 
alcohol use or smoking. In this study, we used a sensitive transmission electron microscopy technique to 
enhance the detection of the impact of smoking and alcohol on sperm. The intricate arrangement of the 
ultrastructural disorder in human sperm poses a difficulty in constructing a complete classification of the 
condition.  
Therefore, the present research investigated all ultrastructures thoroughly according to established 
methods. According to one investigation, smoking was linked to a 13–17% drop in sperm concentration. 
The current study's data show that smoking and sperm count are related, but not semen volume, motility, 
or morphology. Furthermore, it has been shown that smoking cigarettes is linked to declines in a variety 
of factors, such as sperm motility, quantity, and normal morphology.   

Conclusion 
In conclusion, our study underscores the significant detrimental impacts of excessive alcohol 
consumption and smoking on sperm quality, particularly in terms of sperm morphology. Despite the well-
established health risks associated with both smoking and alcohol consumption, a substantial portion of 
the global adult population continues to engage in these behaviors. Our findings align with existing 
research indicating a decline in male reproductive function attributable to smoking and alcohol intake. 
Although the detrimental effects of smoking on male fertility are widely known, there is still some debate 
over the connection between moderate alcohol use and sperm morphology. However, it is evident that 
individuals who smoke, consume alcohol moderately, or engage in heavy drinking exhibit decreased levels 
of NOS antioxidant enzyme scavenging, potentially contributing to decreased semen parameters and 
infertility. These lifestyle choices not only jeopardize overall health but also cumulatively impact fertility. 
It is imperative that men struggling with infertility minimize exposure to secondhand smoke and cease 
hazardous practices to mitigate the adverse effects and enhance the chances of natural conception. 
Given the prevalence of alcoholism and smoking, particularly among young people in rural areas, this 
issue represents a significant public health concern with implications for male infertility. We advocate for 
increased efforts from healthcare professionals and governmental agencies to educate individuals, 
especially the youth, about the adverse impacts of smoking and alcohol consumption on fertility. In 
summary, our research underscores the correlation between heavy smoking and decreased sperm count, 
as well as the association between alcohol use and higher rates of sperm morphological abnormalities. 
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Recommendation 
• Future studies should explore longitudinal effects to understand the long-term effect of smoking on male 
fertility, including potential reversibility after smoking cessation. 
• Further research could investigate the underlying mechanisms linking smoking and sperm quality to 
identify potential therapeutic targets for mitigating the adverse effects. 
• Public health initiatives should prioritize smoking cessation programs and awareness campaigns 
targeting men of reproductive age to promote better reproductive health outcomes. 
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