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ABSTRACT

Human infertility has been increasing worldwide but the exact causes are not yet known. Male infertility,
which currently accounts for approximately half of all cases, has been increasing faster than female. While
certain cases of male infertility are due to anatomical abnormalities, an estimated 40-49% of cases are due to
deficient sperm production of unidentifiable origin. There is growing body of scientific evidence supporting
the idea that sperm counts have declined considerably over the last 50 years. Over the last few decades, there
have been progressive changes in aspects of our diet, lifestyle as well as environment. Report in recent
years has shown that the incident of male infertility has increased as a result of various factors such as
environmental pollution, stress and lifestyle. Among lifestyle, factors such as tobacco smoking, smokeless
tobacco chewing, alcohol intake, high temperature, some modern electronic gadget and obesity have shown
to adversely affect reproduction. These factors may impair male fertility by interfering with
spermatogenesis, spermiogenesis, motility, sperm DNA and chromatin integrity, hormonal regulation or by
reducing the fertilizing capacity of spermatozoa. Most of the lifestyle factors decrease semen quality by
inducing oxidative stress from imbalance between rate of formation of reactive oxygen species and their
scavenging capacity by antioxidant system. In conclusion it is strongly encouraged to research into
antioxidants for greater understanding of the effects of ROS on sperm parameters and it will be beneficial
way of finding solutions to human male infertility.
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INTRODUCTION

Human fertility is remarkably low in comparison Wilson, 1994). There is growing body of

to most of the animals. An estimated 6% of adult
males are thought to be infertile (Steven,2000).
Infertility is defined as the inability to achieve a
pregnancy after one year of unprotected
intercourse. Conception is normally achieved
within 12 months in 80-85% of couples using no
contraceptive measures, thus an estimated 15% of
couples attempting their first pregnancy will have
difficulty in conceiving. While certain cases of
male infertility are due to anatomical
abnormalities such as varicoceles, ductal
obstructions or ejaculatory disorders, an estimated
40-49% of cases are due to deficient sperm
production of unidentifiable origin (Griffin and
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scientific evidence supporting the idea that sperm
counts have declined considerably over the last 50
years. Carlsen et al.( 1993 and 1992) reported that
sperm density declined from113 million/ml in
1940 to 66 million /ml in 1990 and seminal
volume decreased from an average of 3.4ml to
2.75 ml. Other recent reports also found the
decline of semen quality among donors over the
last 20 years( Carlsen etal., 1995; Van
Waeleghem , 1996).

There are sufficient evidences of
increasing trends in a number of human health
problems like cancers, reproductive and
developmental defects, cardiovascular problem
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etc. Factors like Environmental, lifestyle, dietary
or occupational may play an important role behind
these trends. Over the last few decades, there have
been progressive changes in aspects of our diet,
lifestyle as well as environment. Report in recent
years has shown that the incident of male
infertility has increased as a result of various
factors such as environmental pollution, stress and
lifestyle (Mishra et al., 2012). Among lifestyle,
factors such as tobacco smoking, smokeless
tobacco chewing, alcohol intake etc have a
profound negative impact on general health. The
association of lifestyle factors on deterioration of
reproductive health receiving attention i.e.,
tobacco smoking and chewing, alcohol, high
temperature and some modern electronic gadget
have shown to affect reproduction adversely.
These factors may impair male fertility by
interfering with spermatogenesis, spermiogenesis,
motility, sperm DNA and chromatin integrity,
hormonal regulation or by reducing the fertilizing
capacity of spermatozoa. Therefore, in this
chapter, the impact of lifestyle factors on male
fertility will be considered.

HEAT

Temperature influences the development of germ
cells as well reproductive cycle of living beings.
Nature has kept the scrotum outside the body
cavity so that the temperature of the testes
remains lower than that of the body temperature.
Testicular descent into the scrotum normally
occurs by birth in boys and failure of testicular
descent, especially when this extends into puberty
and adulthood, results in absence of
spermatogenesis. The testes into the scrotum in
order that their temperature can be kept 3-4°C
below core body temperature as maintenance at
normal body temperature are incompatible with
spermatogenesis (Setchell , 1998). It is probably
also important that the testes are descended into
the bottom of the scrotum rather than being placed
at top where their proximity to the body surface is
likely to impair cooling of the testes. As well as
testis position, two other key elements in ensuring
cooling of the testis are the presence of a vascular-
rich corrugated scrotal surface via which heat loss
can occur and the presence of an arterio-venous
plexus (the pampiniform plexus) in the spermatic
cord and which has the function as a heat
exchanger to cool incoming blood to the testis by
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heat exchange with the cooler venous blood that is
exiting the testis (Maddocks et al.1993; Piner et
al. 2002). Normal functioning of the plexus is
important for maintaining testicular coolness and
it is potentially susceptible by disorders such as
varicocele in which the veins in the plexus are
varicosed (Turner, 2001). Therefore any things
that impede scrotal heat loss will affect testicular
temperature, then the greater will be the
detrimental effect on the spermatogenesis
(Setchell, 1998).

Moderate or  physiological elevation in

scrotal skin temperature is associated with a
substantially reduced sperm concentration, which
results in a poor semen quality (Hjollund et al.
2000). Wang et al. (1997) reported elevation of
testicular temperature by 1°C above the base line
depresses spermatogenesis by 14% and there by
decreases sperm output. They also mentioned that
exposure to high temperature results in
modification of sperm morphology. The mean
value sperm with abnormal morphology rises
from 30-60% within 6-8 months of exposure to
high temperature (Dada et al. 2003 and 2001).
The most obvious things that can affect scrotal
heat loss are a febrile illness such as influenza,
exposure to an exogenous heat source, such as
occupationally (bakers, welders, foundry workers)
or via taking a hot bath (Mieusset and Bujan,
1995). A 30 min soak of laboratory animal in a
moderately hot bath  (40-42°C)  impairs
spermatogenesis (1), and it can induce germ cell
apoptosis and DNA damage (Paul et al. 2008a and
2008Db).

Lifestyle and occupational factor now a
days cause men to spend a long time in a
sedentary position. When seated, air does not
circulate too easily around the scrotum and
therefore there is less efficient cooling, an effect
likely to be exacerbated if wearing tight
underpants or trousers. In studies of men in whom
scrotal temperature was measured continuously in
relation to position and activity, scrotal
temperature increased progressively with duration
of sedentation and this was associated with lower
sperm counts (Hjollund 2002a and 2002b).
Studies in lorry and taxi drivers, who spend a long
time seated, have also produced evidence for
detrimental effects on semen quality (Bujan et al.
2000). Other studies have investigated the impact
of wearing tight versus loose underwear and
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reached similar conclusions (Mieusset and Bujan,
1995). The most recent scenario investigated has
been the impact on scrotal temperature of using
laptop computer (Sheynkin, 2005).

Paul et al. (2009) suggested that heat
exposure causes hypoxia and oxidative stress
responses in germ cells, which is manifested as
increased expression of hypoxia inducible factors
that push the germ cells towards apoptosis.

ALCOHOL

Humans have consumed alcoholic beverage since
pre-historic times for a variety of reasons.
Alcoholic beverages are found to affect different
system of the human body including reproductive
system. It has been observed that chronic alcohol
was common among infertile men (Tsujimura et
al. 2004). The testes have been shown to be
highly susceptible to ethanol as it cross the blood
testes barrier (Maneesh et al. 2005). Chronic
ethanol consumption causes sexual defunct
(VanThiel, 1979). Early histological studies
indicate that testis may be even more sensitive to
ethanol than the liver (Arlitt and Wells,
1997).Chronic alcoholics are often associated
with impotence, loss of libido, premature or
delayed ejaculation and sterility (Bayden and
Pamenter, 1983). Alcohol intakes have been
shown to increase number of teratozoospermia
(Villalta et al. 1997). Impaired sperm motility
was noted in chronic ethanol users (Kucheria et
al. 1985; Gomathi et al. 1993) as well as alcohol
treated rats (Pramanik and Ghosh, 2011). A
numbers of clinical and experimental studies have
shown impaired spermatogenesis under chronic
ethanol consumption (Haider, 1985). Low sperm
count was reported in cauda of epididymis of
alcohol treated rat (Pramanik and Ghosh, 2011;
Anderson, 1983).

Male reproductive system consists of three
parts: hypothalamus, anterior pituitary and testes
and is finely controlled through a classic negative
feedback mechanism (Maneesh et al. 2000).
Hypothalamus produces LHRH which is released
in hypothalamo-hypophyseal portal system and
circulates to anterior pituitary. It stimulate release
of LH and FSH from anterior pituitary. LH and
FSH circulate to testes via general circulation. LH
stimulates testosterone production from Leydig
cell of testes. FSH promotes spermatogenesis and
sperm maturation. Testosterone circulates back to
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the hypothalamic-pituitary unit and regulates the
further production and secretion of LHRH and LH
by negative feedback. When the system is
functioning normally low testosterone level
results in a rise of LH and FSH. Chronic alcohol
consumption negatively impacts all level of
hypothalamic-pituitary gonadal axis (Emanuele
and Emanuele, 2001). Ethanol treatment decreases
testosterone level in serum, testis as well as
epididymis (Adams et al. 1991). Alcohol impairs
testosterone production (Maneesh et al. 2006).
Alcohol administration has been shown to reduce
in the testes the activity of enzymes crucial to the
synthesis of testosterone (Chiao and VanThiel
,1983). Alcohol Increased oxidative stress is a
well accepted mechanism Alcohol-induced low
testosterone level is associated with low level of
LH. Thus alcohol is toxic not only to the testis but
also to the hypothalamus or the pituitary (or both).
Alcohol administration is associated with a
reduction in the production and secretion of
LHRH by the hypothalamus (Ching , 1988).

Increased oxidative stress is a well
accepted mechanism of alcohol-induced injury of
various tissues including testis (Emanuele et al.
2001). Low testosterone is due to increased
oxidative stress which can damage testosterone
secreting Leydig cell (Maneesh et al. 2006).
Oxidative stress has been established as one of the
cause of male infertility (Makker, 2009).
Oxidative stress is a cellular condition associated
with an imbalance between the production of
reactive oxygen species (ROS) and their
scavenging capacity by antioxidants. When the
production of ROS exceeds the available
antioxidant defense, significant oxidative damage
occurs to many cellular organelles due to damage
of lipid, proteins, carbohydrates and DNA. These
processes can ultimately lead to cell death. Sperm
is susceptible to oxidative damage as it content
high poly unsaturated fatty acid in its plasma
membrane (Sanocke and Kurpisz , 2004). Though
antioxidant defense system is active in the semen
its activity is limited as the amount of cytoplasm
of the sperm is low (Lewis, 1997). Activity of
antioxidant enzyme, super oxide dismutase (SOD)
was significantly low in testes and epididymis in
alcohol treated rats (Pramanik and Ghosh 2011)).
Alcohol treatment also decreases level of vitamin-
C in testes and epididymis (Pramanik and Ghosh,
2011).
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Testicular alcohol dehydrogenase normally
functions to convert retinol to retinal, a compound
essential for normal spermatogenesis. When the
alcohol dehydrogenase in the testes is pre-empted
to metabolize alcohol, retinal synthesis is blocked
and spermatogenesis is impaired (Van Thiel,
1974).

CELL PHONE USE

Cell phone has become an indispensable device in
our daily life and such a phone with 2000 MHz
infrequency bands emits radiofrequency
electromagnetic waves (EMW).However, health
risk associated with their usage are often
overlooked. Recently adverse effects of radio
frequency EMW on brain, heart, endocrine system
and DNA of humans and animals are widely
reported. The recent evidences from several
studies supports a growing claim that cell phone
usage may have a detrimental effect on sperm
parameters leading to increase the risk of male
infertility. The reports available show an effect of
cell phone on sperm motility in humans (Fejes et
al. 2005; Davoudi et al. 2002). Animal studies
indicate that EMW may have a wide range of
damaging effects on the testicular functions and
male germ line (Dasdag et al. 1999; Itken et al.
2005). The use of cell phones by men is
associated with a decrease in semen quality. The
decrease in sperm count, motility, viability and
normal morphology is related to the duration of
exposure to cell phones (Agarwal et al. 2008).
Cell phone use is associated with low testicular
weight and destruction of Leydig cells (Kesari et
al. 2010)

EMW can possibly affect reproductive
function via three mechanism: 1) an EMW-
specific effect; ii)a thermal molecular effect; or
iii)a combination of these(Blackwell, 1979).
Wang et al.(2003) suggested that Leydig cells are
most susceptible cells to EMW, and injury to
Leydig cell may affect spermatogenesis. Increase
in tissue or body temperature on exposure to
EMW may also cause reversible disruption of
spermatogenesis (Saunders et al 1991; Kandeel et
al. 1988; Jung and Schill, 2000). EMW-
dependent decrease in melatonin, an antioxidant,
can predispose sperm to oxidative stress (Burch
et al. 1998). Agarwal et al. (2009) suggested that
cell phone use increases ROS production and
decreases total antioxidant capacity leads to
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increase in oxidative stress. A decrease in motility
and viability of sperm is linked to concentration
of superoxide anions.

Recent observation suggests that the adverse
effects of cell phone usage on male reproductive
parameters have been due to over production of
ROS by an induced field of EMW (Kesari et al.
2010; Agarwal et al. 2011). This can trigger cell
differentiation by its action on PKC which may
have adverse effect on spermatogenesis. Further
research is needed to identify the mechanism of
action of EMW emitted from cell phones on the

male reproductive system.

SMOKING

A number of studies have shown higher incidence
of abnormal morphology of sperm ( Gour et al.
2007; Lewin et al 1991), decrease sperm motility,
decrease sperm density and damaged DNA
(Kunzle et al. 2003; Stillman et al. 1986; Vine et
al. 1986) in men who smoked. Exposure of
spermatozoa to seminal plasma from smokers
resulted in a significant reduction in sperm
viability and possibly their fertilizing ability
(Zovos et al. 1998a; Zovos et al. 1998b). Cigarette
smoking reduced testosterone production (
Lugman et al. 2008). It is also reported that
nicotine inhibits LH secretion in males (Funabashi
et al. 2005). Thus nicotine-induced suppression of
hypothalamo-pituitary-testicular axis is one of the
causes of smoking-induced adverse effects on
male fertility. Cigarette smokers were also shown
to have higher level of circulating estradiol which
potentially impact spermatogenesis (Steven 2000).
Smoking also causes erectile dysfunction (Kumar,
2010).

Saleh et al. (2002) reported that cigarette smoking
significantly increased level of seminal ROS
which caused oxidative stress. ROS in the seminal
plasma arises from imbalance between antioxidant
capacity of spermatozoa and the amount of ROS
production (Saleh et al. 2002; Rajpukar et al.
2000). In smokers there is increase risk of sperm
aneuploidy, alteration of sperm plasma membrane
and sperm DNA fragmentation have been
documented (Mandiola et al. 2009).

SMOKELESS TOBACCO USE

The use of tobacco without burning is known as
smokeless tobacco (SLT) use. Chewing tobacco
and snuff are the two types of SLT. Chewing
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tobacco is sold in loose leaf, plug or twist form
and the user’s places in small amount between the
cheek and lower gum for sucking or chewing.
Snuff a moist or dry tobacco that of finely ground
or shredded is pinched or dipped and placed
between cheek and lower gum. SLT use has
increased rapidly throughout the world in recent
years especially among adolescent boys and
young men. Because of vigorous efforts toward
increasing awareness of the adverse effects of the
tobacco, smoking has declined paradoxically and
the use of SLT has greatly increased (Christen et
al. 1989).Smokeless tobacco is now considered as
safe alternative of smoking (Christen et al.
1989).Like cigarette the main ingredient of SLT is
tobacco and tobacco contains along with other
harmful materials like nicotine.

Decrease of semen quality including sperm
motility, sperm viability and sperm morphological
abnormality has been reported in tobacco chewers
(Said et al. 2005). Chronic treatment of rat with
extract of ‘khaini’ as well as ‘gutkha’ (types of
chewing tobacco use in India) adversely affect
male reproductive indices including decrease
epididymal sperm count, decrease sperm motility
and increase sperm abnormality (Pramanik and
Mondal 2011). SLT-induced sperm abnormality
associated with defective tails (Zovos et al.
1998b). Chronic treatment of albino rats with SLT
extract significantly decreased testicular weight
(Pramanik and Mondal, 2011).

Like smoked tobacco the main ingredient
of SLT is nicotine. SLT consistently produces
levels of nicotine higher than those seen with
smoking (Gupta 2004). Because of prolonged
absorption, overall nicotine exposure was twice as
large after single exposure to SLT compared with
cigarette smoking (Benowitz et al. 1988). Ultra
structural change was noted in testis following
nicotine treatment ( Aydos et al. 2001). Nicotine
acts as sperm toxic agent on maturing or matured
spermatozoa (Pacifici et al. 1995). Chronic
nicotine treatment is associated with decrease
fertility indices of male rats (Oyeyipo et al. 2011).
Like cigarette SLT is responsible for oxidative
stress (Stegmayr et al. 1993). Thus SLT-induced
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decrease of semen quality may be due to either
direct effect of nicotine of nicotine-induced
oxidative stress.

OBESITY

Obesity is lifestyle dependent factor and is often
associated with people who are generally less
active, which could roughly mean period of
prolonged sitting. Several studies have shown up
to a threefold higher incidence of obesity in
infertile men than in those with normal semen
quality (Magnusdottir et al. 2005; Hammoud et al.
2008). Obesity is associated with negative impact
on male fertility. BMI of more than 25 is
associated with an average 25% reduction in
sperm count and sperm motility (Hammoud et al.
2008; Nielsen et al. 2007).

Abnormal spermatogenesis in men is often
hormone related. Obesity in men is associated
with reduced blood testosterone level, this
reduction being proportional to the degree of
obesity (Techernof et al. 1995; Gould et al. 2007).
In addition there may be an increase in circulating
estradiol (Raman and Schlegel 2002; Shafik and
Olfat 1981). Suppression of estradiol levels in
obese men using aromatase inhibitor normalizes
the testosterone: estradiol ratio and improve
semen quality (Raman and Schlegel 2002). Shafik
and Olfat (1981)suggested that number of Sertoli
cell is low in obese persons than nonobese
subject. Reduced Sertoli cell number permanently
produced lower sperm count.

Another  explanation  for  reduced

spermatogenesis in obese men could be deposition
of fat around the scrotal blood vessels, leading to
impaired blood cooling and elevated testicular
temperature (Sharpe 2010).
DNA fragmentation is the process in which
chromatin DNA is cleaved during apoptosis, or
when a cell dies. Literature survey suggests that
there is direct correlation between BMI and DNA
fragmentation (Hammound et al. 2008). However,
although there is sufficient evidence to support
lower sperm count and DNA fragmentation due to
obesity, there is yet to understand why sperm
morphology appears to be affected.
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Table-1: Effect of principal life style related factors on male sperm parameters

Mechanism/factor  Life style Effect on sperm parameters  Reference
Heat Hot bath Low sperm count Hjollund et al
Tight dresses Abnormal sperm 2000;
Working with sitting Dada et al. 2001
Use of laptop
Automobile driving
Alcohol Beverage Low sperm count Pramanik and
Abnormal sperm Ghosh, 2011;
Decrease sperm motility Gomathi et al.
Low testosterone 1993;
Adams et al. 1991
Smoking Low sperm count Gour et al.
Abnormal sperm 2007;Kunzle et al.
Decrease sperm motility 2003;Lugman et al.
Decrease sperm viability 2008
Tobacco -
Smokeless tobacco Low sperm count Said et al. 2005;
Abnormal sperm Pramanik and
Decrease sperm motility Mondal 2010.
Obesity Less physical work Low sperm count Hammoudt et al.,
high caloric diet Abnormal sperm 2008;
Decrease sperm motility Gould et al., 2007.
Low testosterone
Electromagnetic Cell phone Low sperm count Agarwal et al,
wave Abnormal sperm 2008; kesari et al.,

Decrease sperm motility
Decrease sperm viability
Destruction of Leydig cell
Testicular apoptosis

2010; Agarwal et
al., 2011.
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Figure 1: A summaries of the effects of adulthood life style on male reproductive pattern

CONCLUSION

1. Most of the lifestyle factors including smoking,
tobacco chewing, alcohol intake as well as cell phone
use decrease semen quality by inducing oxidative
stress. Vitamin-C, vitamin-E and Selenium provide
strong antioxidant properties to fight free radical
damage and maintain the integrity of sperm cells.
Thus antioxidant rich food should be incorporated in
daily food list.

2. Healthy weight should be maintained and exercise
must be done regularly. Having an increase amount
of body fat may interfere with production of
androgens and can contribute to the production of
abnormal sperm.

3. Heavy drinking can also interfere with sperm
quality and cause more abnormal sperm production.
Thus alcohol intake should be controlled.

Life Science

4. Hot tubs and hot baths must be avoided because
spending longer than 30 minutes in over 100 °F can
affect the number of normal sperm present as well as
an increased scrotal temperature can interfere with
sperm production and contributes to sperm
abnormality.

5. Riding a bike for longer than 30 minutes, wearing
tight shorts, working in a hot environment and sitting
with laptop on lap can all cause an increased number
of abnormal sperm.
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