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Abstract

Background: Infertility is the failure of a non-contracepting, sexually active couple to
conceive within a year according to the World Health Organization (WHO) definition.
Male infertility is a serious health issue, not only in our society, affecting millions of
people worldwide and accounts for 50% of all infertility cases. The proportion of cases
linked to malefactors in the Middle East has risen to 70%. Males whose sperm parameters
are lower than the WHO normal values have male factor infertility. Many causes lead to
infertility in men, including physical problems, hormonal disorders, psychological issues,
lifestyle problems, environmental factors, sex problems, single-gene defects, and

chromosomal abnormalities.

Aims: This study aims to determine the correlation between smoking and some lifestyles
(drinks like energy drinks, coffee and tea intake, nature of food as high sugar intake,
processed and canned food, fruits and vegetables, obesity, antioxidant and vitamin intake)

and male semen quality in Nablus district.

Methods: A descriptive cross-sectional study was performed among men in Nablus. A
total number of 168 samples were collected from the consented volunteers. A
convenience sampling technique was conducted from October 2021 to February 2022,
the samples were collected from the main semen analysis provider laboratories in the
Nablus area, namely, the Central Medicare lab, Consulting Medical Laboratory —
Jammain, and Professional lab branches (Nablus, Hawara, Qabalan), Med lab, Al Rahma
clinic, and the Central lab in Hawara. A self-administered questionnaire was introduced

in the present study for data collection.
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Results: The study showed that the highest age groups of study participants were 21-30
years (54.8%), 72% of the study participants now live in the village while 22% live in the
city and only 6% live in a camp. There is a relationship between waterpipe smoking and
liquefaction time. Both obesity and high sugar intake relate to agglutination. There is a
relationship between obesity and processed and canned food and progressive motility,
and between fruit and vegetables and semen volume and progressive motility. According
to drinks intake, participants who drink more than 3 cups of tea daily will impair or reduce
sperm motility, count, and morphology. Both coffee and energy drinks intake have an
association with sperm count. There is a link between antioxidants or vitamins and sperm

morphology (P-value < 0.05).

Conclusion: The seminal fluid analysis determines the quality of semen as seminal
density, sperm count, morphology, and motility, it is the most crucial stage and diagnostic
technique to determine fertility. Waterpipe smoking and lifestyles (using drinks like
energy drinks, coffee and tea intake, nature of food as high sugar intake, processed and
canned food, fruits and vegetables, obesity, antioxidant and vitamin intake) may affect

semen quality (agglutination, liquefaction time, sperm count, motility, and morphology).

Keywords: Male infertility, semen analysis, smoking, lifestyles, Nablus, Palestine.
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Chapter One
Introduction

1.1 Background

Infertility is the failure of a non-contracepting, sexually active couple to conceive within
a year according to the definition by the World Health Organization (WHO). After a year
of trying, one out of every six couples (15%) is unable to conceive (1). It has also been
known by WHO as a public health problem worldwide (2).

Infertility is defined by the International Committee for Monitoring Assisted
Reproductive Technology as the inability of a couple to achieve pregnancy after 12
months of regular sexual intercourse without using any contraception tool in women less
than 35 years old and after 6 months of regular intercourse without the use of
contraception in women whose age is equal or higher than 35 years (3). According to the

updated WHO statistics, infertility affects roughly 50-80 million individuals worldwide
(4).

Male infertility is a serious health issue, currently affecting millions of people worldwide
(5). Male infertility is mainly responsible for 10-30% of infertility cases and accounts for
50% of all infertility cases. (6). The proportion of cases linked to malefactors in the
Middle East has risen to 70% (7).

Less developed and industrialized countries have a significantly greater incidence of
infertility than highly industrialized countries (8). Males whose sperm parameters are
lower than the WHO normal values have male factor infertility. The most significant of
these are asthenospermia (poor sperm motility), oligospermia (low sperm concentration),
and teratozoospermia (abnormal sperm morphology) (9). In Palestine, there is a lack of
data on the prevalence of male infertility. In a study by Issa Y et. al, which lasted two

years and involved 207 newly married couples in the villages of Hebron, Palestine, the

percentage of infertility was estimated to be 13.4% (10).

1.2 Main causes involved in infertility of men

Infertility diseases might affect both sexes or be specific to one gender.



Hyperprolactinemia, hypogonadotropic hypogonadism, cystic fibrosis, ciliary function
problems, systemic illnesses, infections, and lifestyle-related factors all influence both
genders' fertility. Other variables that may be implicated include the long-term
deterioration in sperm quality, endocrine disrupting substances, and consanguinity (11).
Many causes lead to infertility in men, including physical problems, hormonal disorders,
psychological issues, lifestyle problems, environmental factors, sex problems, single-
gene defects, and chromosomal abnormalities (12) as shown in figure 1. Psychological
stress affects negatively semen quality by increasing the glucocorticoid levels which
induce the apoptosis of sensitive germ cells although the mechanism of action is more
complicated (13).

Figure 1

Main causes of infertility in men (14).
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1.3 Spermatogenesis process

Understanding the spermatogenesis process is important to know the sperm’s significance
and its role in male fertility. Spermatogenesis is an essential phase in male fertility (15).
Spermatogenesis means the production of male gametes from diploid spermatogonia in
the seminiferous epithelial tissue, which leads to the release of the differentiated haploid
germ cells into the seminiferous tubules (5). Leydig cells, Sertoli cells, peritubular cells,
and germ cells are involved in the spermatogenesis control, which involves a complex
array of endocrine, paracrine, and metabolic interactions that keep spermatogenic cells

proliferating and differentiating (16).

The hypothalamus produces gonadotropin-releasing hormone (GnRH), which enhances
the synthesis and secretion of the gonadotropins (Follicle-Stimulating Hormone (FSH),
luteinizing hormone (LH)) in the anterior pituitary gland by activating GnRHR receptors.
LH causes interstitial Leydig cells to proliferate and mature, allowing them to release
Testosterone (T). FSH stimulates the synthesis of metabolites and signaling molecules
that are required for the spermatogenesis process in the Sertoli cells (SC) of the
seminiferous tubules. Sertoli cells, in combination with T and FSH, encourage germ cell
growth and maturation in the seminiferous tubules, the mature sperms are discharged into
the seminiferous tubular fluid and transferred to the epididymis to complete the

maturation and for storage. (figure 2) (17).

Figure 2
Hormonal control and regulation of spermatogenesis (17).
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1.4 Semen analysis test

Semen analysis is often referred to as seminogram or spermiogram (1). It is an important
component of population-based investigations of male reproductive health that provides
information on the functional state of the reproductive system of males (18). Semen
analysis is one of the first procedures used in clinical practice to assess male fecundity or
the biological ability for reproduction (19). The seminal fluid analysis determines the
quality of semen as seminal density, sperm count, morphology, and motility. It is the most
crucial stage and diagnostic technique to determine fertility (13). Whether for those
pursuing pregnancy or checking the effectiveness of vasectomy, it is done to help
determine male fertility because it is a routine and simple test that evaluate sperm
formation and maturation and how the sperm interacts in the seminal fluid (20). The
significant societal and economic cost of male infertility, which is still growing,

underlines the necessary need of assessing semen quality (2).

1.5 Problem statement

Nowadays, lifestyle-related issues or habits such as smoking, obesity (sedentary lifestyle,
lack of physical activity, unhealthy diet), high exposure to electromagnetic radiation (long
usage of portable computers and mobile phones), and alcohol intake are prominent causes
of male infertility in the world. For any couple seeking to conceive, losing weight, and
eliminating or reducing unhealthy lifestyle factors may be the best and right options (21).

Lifestyle habits are global epidemic issues that are of the most significant risk factors
involved in human diseases associated with lifestyle. Although some men may have a
particular illness, the majority of men have no obvious explanation for infertility (22). So,
this has focused attention on the influence of lifestyle and environmental variables on the

reproductive health of such men.

There is still a discussion about the relationship between cigarette or waterpipe smoking,
some lifestyles, and semen quality. There is a gap or lack of definitive evidence so this
encourages us to perform this study on semen quality in the general population (fertile
and infertile men) in the variety of smoking habits and different lifestyles.

1.7 Study significance

This research is very important because we think that men in Nablus are heavy smokers
without understanding the bad or adverse effects of smoking on their reproductive system,

4



not only on lungs and other body systems but also on fertility. So, from this study, we
hope to limit the smoking effects on infertility by growing the men’s knowledge and
awareness about the bad effects of smoking and the lifestyles on their infertility. Several
predisposing parameters including sitting for more than 4 hours, long usage of mobile
phone, storage sites of mobile phone, diet, coffee or tea drink, hard exercise, long
exposure to radiation, chemicals and heat, psychological stress and obesity will be studied
whether they affect the semen quality or not to reach the effective management of

infertility in men of Nablus region.

1.8 Study objectives

1.8.1 The general aims

The general objective of this study is to determine if there is an association between
smoking and some lifestyles on male semen quality in Nablus.

1.8.2 The specific aims

The study was conducted to
o Evaluate the relationship between smoking and male semen quality in Nablus.

o Assess the correlation between some lifestyles such as (using drinks like energy
drinks, coffee and tea intake, nature of food, obesity, antioxidant and vitamin

intake) and male semen quality in Nablus.

o Explain the effects of these lifestyles on parameters of seminal fluid like sperm

count, motility, morphology, and also on semen viscosity
1.9 Research Questions and Hypothesis
1.9.1 Research Questions

1. What is the association between smoking and male semen quality in Nablus?

2. Is there a relationship between some lifestyles (using drinks like energy drinks,
coffee and tea intake, nature of food, obesity, antioxidant and vitamin intake) and
male semen quality in Nablus?

3. How do these lifestyles influence the male semen quality in Nablus if there is a

relation between them?



4. How does smoking status affect semen parameters?

1.9.2 Hypothesis

1.9.2.1 Alternative non-directional hypothesis:
1. There is a relationship between smoking and male semen quality in Nablus.

2. There are relationships between some lifestyles (using drinks like energy drinks,
coffee and tea intake, nature of food, obesity, antioxidant and vitamin intake) and
male semen quality in Nablus?

1.9.2.2 Null hypothesis:
1. There is no relationship between smoking and male semen quality in Nablus.

2. There are no relationships between some lifestyles (using drinks like energy drinks,
coffee and tea intake, nature of food, obesity, antioxidant and vitamin intake) and

male semen quality in Nablus?

1.10 Literature review

Several studies have been performed to determine if there are potential correlations

between smoking, other lifestyles, and male infertility.

1.10.1 Influence of smoking on male semen quality

Tobacco is smoked in a variety of ways, including cigarettes, e-cigarettes, cigars, and
water pipes (23). Cigarettes and Waterpipe (WP) both include toxins such as carbon
monoxide, nicotine, and polycyclic aromatic hydrocarbons (PAH)(24). Heavy metals like
cadmium and lead are the principal active components of the smoke of tobacco which
affect semen parameters (25). Waterpipe tobacco smoke (WTS) is a widely accepted
smoking habit across the world (26), WTS is extremely common among youth in
European and Middle Eastern countries, and it is especially prevalent among adults in the
Middle East (27).

Smoking has generally detrimental effects on health and particularly on the male reproductive
system. It is related to decreased male fertility by altering the semen content or quality (28).
As a consequence of smoking, oxidative stress will be occurred due to increasing the reactive
oxygen species (ROS), then decreases male infertility by changing sperm characteristics as

6



sperm function, count, motility, and morphology as shown in figure 3 (29).

The WHO estimates that 30% of smokers are all 15 years of age and older males, roughly
46% of smokers are males of reproductive age (20-39 years of age). It also estimates that
8% of couples around the world, (10-15) % of those in developed nations have infertility
(25). Cigarette smoke hurts the reproductive health of both men and women (20).
Smoking is considered to be toxic directly and indirectly to spermatogenesis. It is a
significant public health concern. The incidence of smoking is the highest in the
reproductive period of young adult males (30).

Some studies have shown negative and adverse effects of smoking on parameters of
semen fluid analysis and male infertility, otherwise, some have reported positive effects
on sperm motility and damage to sperm from nuclear Deoxyribonucleic acid (DNA),
and others have found no such effects. The influence of smoking on male fertility has
not been demonstrated. Therefore, this needs more parameters like hormonal levels to
diagnose infertility. Impairments in sperm parameters like decreased concentration,
motility, and changes in morphology have been observed in several studies (31,32).

Figure 3
Smoking effect on male infertility (29).
Effects of Smoking on Male Infertility
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Rehman R et al. conducted a one-year cross-sectional study on 376 male volunteers at the
University of Aga Khan in Karachi, Pakistan, and found that semen quality of infertile
smokers' (total count, morphology, and motility) was lower than non-smokers.
Furthermore, the multivariate analysis revealed that smokers had 1.29% lower normal



sperm morphology than non-smokers. Sperm motility was reduced by 5.25%, and the

total sperm count in non-smokers was 17.7 million higher than in smokers (31).

A meta-analysis of forty-six cross-sectional studies found that smoking was correlated
with reductions in all semen characteristics, the recent evidence about cigarette smoking
effect and impaired semen quality is moderate. The status of smoking was split into
heavy, medium, and moderate in some situations, thus, these findings were contradictory.
As a consequence to these discrepancies, some researchers have difficulties recognizing

a dose-dependent smoking pattern and decreased semen consistency or quality (33).

A prospective longitudinal analysis that determined the effect of smoking on semen
quality was identified and a substantial decrease in total sperm count after multivariate
analysis was recorded in this study (P-value = 0.012) (32). Since 2010, it was reported
by meta-analysis of the literature evaluating 20 studies containing 5865 participants that
cigarette smoking impact negatively all semen parameters (34).

It was reported that current smokers at > 20 packs per year had a lower normal
morphology percentage and a decrease in normal-morphology sperm proportion in those
who smoked >10 cigarettes per day (P = 0.04) compared to non-smokers (35), whereas
another study documented no significant impact of smoking on sperm concentrations and

total motile sperm concentrations (36).

1.10.2 Influence of obesity on male semen quality

Obesity is a big health problem worldwide. It's becoming more common among
individuals attempting to conceive, especially among young males of reproductive age
(37). It has an impact on not just cardiovascular disorders, but also other such health issues
that are linked to them. Obesity can adversely affect male reproduction (38) through
genetic and sexual processes, such as the conversion of steroids to estrogens in peripheral
tissues, resulting in hypogonadotropic hypoestrogenic hypogonadism with a considerable
reduction in total and free testosterone levels and an elevation in estradiol (39). This might
be related to toxic and harmful chemicals accumulating in adipose tissue, as well as
endocrine disruptors (40). Obese men's adipose tissue buildup around the scrotum raises
the temperature of the scrotum and produces oxidative stress in the testicles, impacting

semen quality (40).



A meta-analysis was published in 2021, containing 20,367 obese patients, showed that
obesity was linked to lower semen volume (p-value = 0.001), lower sperm count (p-value
= 0.001), lower progressive motility (p-value = 0.001) in obese cases vs non-obese
controls) (41). To the contrary, a meta-analysis and comprehensive systemic review
published in 2010, showed no link between sperm quality and BMI in general (42).

Couples with an obese male were substantially more prone to develop infertility than
couples with a normal weight male with an odds ratio (OR) = 1.66, according to a meta-
analysis published by Campbell et al. When compared to normal weight males, men who
were obese had a relative ratio (RR) of 0.75 to have a child (43).

Another meta-analysis published in 2017 found that overweight men had a lower semen
volume and total sperm count, whereas obese men had a lower semen volume, sperm
concentration, and total sperm count per ejaculate, with no difference in sperm motility
(44).

1.10.3 Influence of radiation on male semen quality

Using radiation emission devices such as mobile phones, wireless internet equipment, and
laptops affects the male semen quality by emitting a significant quantity of
electromagnetic radiation (EMR) that interacts thermally or nonthermally with the male
reproductive system, badly affecting testicular functions which are important for the
production of testosterone and sperm (45). In most instances, the positioning of mobile
phones is frequently in trouser pockets close to exterior male reproductive organs, the
thermal influence may increase testicular temperature (46), but the non-thermal influence
is thought to enhance the generation of ROS leading to DNA damage (47). Due to ROS
production, EMR may cause scrotal hyperthermia, which lowers sperm motility and
causes structural defects. As a result, it impacts male fertility. Moreover, the length of
time spent on a mobile phone is linked to these detrimental consequences (45). As shown

in Figure 3, mobile phone use has an impact on all semen characteristics (48).

The storage and keeping of the mobile phone in trouser pockets had a statistically
significant reduction in LH and the proportion of morphologically normal sperm (P-value
was < 0.001), although there was no combined impact between varicocele and storing the
phone in the trouser pocket (P-value 0.76) (49). The laboratory results of mean sperm

motility, morphology, and count had a statistical and significant decrease in four different
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groups of mobile phone use exposed to mobile phone EMR daily (50). Sperm motility
was reduced and sperm DNA disintegration was significantly increased in normal semen

samples exposed to a laptop linked to Wi-Fi for about 4 hours (51).

Figure 4
Possible effects of EMR on testicular function (48).
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1.10.4 Influence of chemicals on male semen quality

NS

Endocrine-disrupting chemicals (EDCs) induce male reproductive diseases and disrupt
hormonal systems through several processes, and certain EDCs can directly disrupt
spermatogenesis, resulting in low sperm quality. Chemicals, pesticides that are used in
plastic products (bisphenol A (BPA) and phthalates), electronic and hydraulic devices
(polychlorinated biphenyls (PCBs)), personal care products (parabens and triclosan),
flame retardants, chemicals used in clothing (perfluorinated compounds), chemicals
produced unintentionally during chemical processes (dioxins), solvents, and many other

chemicals are examples of environmental EDC (52).

Organophosphate (OP) pesticides are substantial environmental pollutants in developing
nations due to their extensive usage in agriculture. OP pesticides reduce sperm
concentration by causing damage to the seminiferous epithelium and altering germ cell
proliferation, as well as decreasing sperm quality, viability, and motility by interfering

with ATP production or proteins of sperm tail assembly (53).
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Among the high-risk group, studies have shown a link between OP pesticide exposure
and abnormal semen analysis. Fifty men (50) with normal semen analysis (controls) and
the same number of males with idiopathic abnormal semen analysis (cases) were recruited
for cross-sectional pilot research. As a result, cases had a considerably greater rate or
percentage of OP pesticide exposure than controls (P-value = 0.015) (53).

1.10.5 Influence of Diet on male semen quality

Diet and nutrition have a big impact on sperm quality. Males' sperm quality and fecundity
rates might be improved by eating a healthy, balanced diet (54). At least one measure of
sperm quality is improved by a healthy diet (55). The Dietary Approaches to Stop
Hypertension (DASH) diet is based on a comprehensive approach to healthy eating,
supporting foods rich in antioxidants, minerals, and vitamins, while reducing foods high
in salt, sugar, and saturated fats. This food pattern may help maintain adequate sperm
quality (56). The DASH may be considered an anti-inflammatory and antioxidative diet
due to its naturally high content of minerals, polyphenols, and vitamins. Antioxidants

have a positive relationship with sperm parameters in male reproductive health (57).

Foods that were significantly related to sperm quality included fruits and vegetables,
poultry and fish, cereals, and low-fat foods. Full-fat diet, processed meat, coffee, and
sugar-sweetened drinks, on the other hand, were linked to impaired semen quality and
decreased rate of fertility (54). A case-control study had shown that a higher diet of
sweets, processed meat, saturated and trans-fatty acids has been associated with an
increased risk of asthenozoospermia, whereas a higher intake of dark green vegetables
and skim milk has been associated with a lower risk of asthenozoospermia (58).

In cross-sectional research of 207 males published in 2020, it was discovered that the
concentration of sperm was directly associated with seeds, nuts, and legumes but
adversely correlated with total grains and sweets. Sperm volume and count were
positively linked to low-fat dairy, oils, and fats but total sperm motility was inversely
linked with total grains (59).

Dietary patterns and a healthier diet including fruit, vegetables, white meat, and whole
grains in young men were shown to be unrelated with sperm concentration or morphology

but positively linked with sperm progressive motility (60).
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The intake of caffeine may harm the function of the male reproductive system by
damaging sperm DNA (61). There is a study that revealed no link between cola intake
(one liter per day) or caffeine (moderate intake of 800 mg/day) and male sperm quality
(62), while another one provided a correlation (63). Semen quality was altered by
caffeine-containing soft drinks and cola-containing beverages but not by intake of
caffeine from mostly tea, coffee, and cocoa drinks, according to a recent systematic

analysis (64).

1.10.6 Influence of antioxidants and vitamins on male semen quality

Vitamin D is a fat-soluble substance that is predominantly generated from cholesterol in
the skin through a mechanism that depends on sun exposure (65). The role of vitamin D
in the reproductive system of men has been hypothesized, since vitamin D receptor
(VDR) expression and metabolizing enzymes of vitamin D were established in
spermatozoa and the testis. Semen and hormone function are both affected by
hypovitaminosis D (66).

Antioxidants have been investigated as potential therapeutics for reversing the deleterious
consequences of high ROS levels on sperm quality (67). Some antioxidants (zinc,
lycopene, vitamin E, vitamin C, selenium, cryptoxanthin, and p-carotene), vitamins
(vitamin D and folate), low saturated or trans-fatty acid and omega-3 fatty acids intake
have been significantly correlated with high quality to sperm measures (54). On the one
hand, a simple random sampling technique was used in a cross-sectional study that was
performed on 350 infertile males, with a mean age of 34.77 years, a BMI of 26.67 kg/m2,
a vitamin D level of 20.17 ng/ml in serum, a semen volume of 3.82 mL, a sperm
concentration of 44.48 (10%/mL), total motility of 38.10%, and normal morphology of
7.0%. Vitamin D level in serum was positively related to semen volume, total motility,
normal morphology, and sperm count after controlling for potential confounders (68). On
the other hand, a prospective observational study was performed on 222 individuals aged
27 to 32 in 2017 and 2018 and reported a clinically significant relationship between
vitamin D level and sperm count, but no influence on sperm morphology or motility (69).
Some studies such as a meta-analysis published in 2019 reported a significant association
between sperm motility or progressive motility and vitamin D, but not for other semen

characteristics (70).
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A study of males who visited an Italian reproductive clinic found that higher -carotene
intake was linked to a reduced frequency of low sperm concentration and total sperm
count per ejaculate. Increased -carotene intake was linked to an increased total sperm

count. Vitamin D level was found to have a positive relationship with sperm volume (71).

Another cross-sectional study of 189 physically active university-aged men reported a
linear relationship between sperm morphology and motility and higher intakes of
lycopene and the carotenoids B-carotene. In addition , moderate p-carotene and vitamin
C intakes were associated with the highest concentration, total count, and motility of
sperms, but no significant linear relationship was found between vitamins A and E intakes
and any of the parameters of semen (57).

1.10.7 Influence of sedentary lifestyle and physical activity on male semen quality

Physical exercise is vital for practitioners' physical performance, whatever of their level
of performance, as well as Witness maintenance. A physically active lifestyle is also
recommended for preventing systemic disorders such as obesity and related pathologies,
cardiovascular diseases, and other illnesses. It is also advised for improving the quality
of life in the elderly by preventing muscle loss, decreasing bone mineral density loss, and

preventing falls (72).

In Ghana, a study published in 2020 found that several lifestyle factors, such as smoking,
sitting for long periods, and drinking alcohol, affect sperm. Smoking influenced sperm
count (P-value = 0.036) and sitting for long periods of time influenced sperm motility (P-
value = 0.017) (73). Physically inactive men (OR 2.20) with fat mass greater than the
reference values for their age (OR 2.83) were shown to be positively linked with male
infertility in a case-control study (73). Infertility in males was not linked to sedentary

behavior with fat-free mass (74).

Semen samples from 15 sedentary males and 17 physically active males were collected
for a descriptive cross-sectional study, and it was discovered that semen parameters
(semen volume, normal morphology, viability, progressive motility, and total motility)
were worse in the sedentary group when compared to physically active group (74).
Another study of 1,210 healthy adult Danish males reported that time spent sitting in front
of a computer was not connected with reduced sperm counts, but time spent viewing

television was connected with decreased sperm counts. Those who did not watch
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television for more than 5 hours each day had an adjusted sperm concentration of 52
million/mL versus 37 million/mL among males who watched television each day for more
than 5 hours (75).

1.10.8 Influence of coronavirus on male semen quality

Coronavirus disease or COVID-19 is a contagious illness that is caused by the severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2). Even though respiratory
droplets are the predominant method of transmission, SARS-CoV-2 has been found in
other body fluids like urine, semen, and feces. As a result, concerns regarding viral
shedding and dissemination through semen have been highlighted, as well as the
potential influence on male fertility. SARS-CoV-2 uses angiotensin-converting enzyme
2 (ACEZ2) receptor to enter cells which has been found in the testis and genitourinary
tissues (76) . Therefore, coronavirus influences men more than women (77).
Accordingly, fears have been sparked that the coronavirus could be a vector or route for
transmission through semen or affect sperm properties (76). COVID-19 is a systemic

disease with a wide range of manifestations (78).

A recent study looked at the semen characteristics of 41 male patients of reproductive age
who had recovered from coronavirus after being discharged from the hospital. A second
sample was taken from 22 of the 41 individuals for longitudinal analysis. At the first
sample, sperm concentration, the total sperm count, and percentages of progressively
motile and total motile spermatozoa in the patients (who had been exposed to coronavirus)
were significantly lower than in controls who had not been exposed to coronavirus, while
sperm vitality and morphology were unaffected. In the 22 patients studied, sperm
concentration, the total sperm count, the proportion of morphologically normal sperms,
and the number of motile spermatozoa were considerably higher at the second sampling
(79).

A cohort study included 24 male patients who had started to recover from mild coronavirus
infection. Before COVID-19, their sperm parameters were normal. During the COVID-19
recovery periods, these individuals' sperm samples were taken. There was no statistically
significant difference in the semen parameters before and after the coronavirus, but overall
motility percentage (p-value = 0.01) and total motile sperm count (p-value =.02) decreased

significantly after coronavirus infection against to pre-infection values (80).
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1.10.9 Influence of varicocele on male semen quality

Varicocele is the second most common cause of infertility in men, and it is an aberrant
venous dilatation of the plexus of pampiniform usually linked with blood reflux.
Varicoceles affect about 15% of adult males in the general population, but they affect
about 40% of infertile men in cases of primary infertility and about 80% of infertile men

in cases of secondary infertility (81).

Because varicocele is common in infertile men, researchers decided to investigate the
links between traditional sperm characteristics and varicocele. Varicocele-negative and
varicocele-positive infertile men (case groups) had considerably lower standard sperm
parameters in seminal fluid than healthy volunteers with established fertility (control
groups). The findings explain that spermatogenesis problems might play a role in
varicocele-related infertility. Reduced standard semen characteristics, as well as
increased oxidative stress and decreased integrity of sperm DNA in semen, are all
symptoms of these disorders (82).

The meta-analysis comprised ten studies, including a total of 1232 males. Reduced sperm
motility (P-value < 0.001), morphology (P-value < 0.001), and count (P-value < 0.001),
were all linked to varicocele, but it was not associated with the volume of semen (83).

A total of 709 males were studied to see how varicocele affected their sperms.
Approximately 8% of those (56 men) had varicocele, which was discovered by clinical
exam. Men who did not have the varicocele had a larger left testis and higher total motile

sperm counts and total sperm count than men who had this disorder (84).

1.10.11 Influence of some environmental factors on male semen quality

Due to the ubiquitous presence of environmental toxins, environmental pollution has
emerged as a prominent cause of the growing trend of male infertility today and all across
the world. As seen in figure 5, environmental factors including excessive heat exposure
and air pollution affect the quality of semen and hence the infertility of men, by damaging

Sertoli cells, steroidogenesis, spermatogenesis, and sperm functions (85).

1.10.11.1 Heat exposure

High-temperature exposure (either by environmental factors such as climate or
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occupational factors such as work in bakeries, furnaces, those working for long hours in
dry cleaning shops, laundries, kitchens, or drivers) hurts semen quality and can lead to
male infertility. The rising scrotal temperature which must be lower than the core body
temperature by 2-4 °C, will affect the spermatogenesis process and impair sperm
production and morphological abnormalities. Occupational exposure to high
temperatures can result in loss of thermoregulatory function of the scrotum, affecting one

or more parameters of semen quality (85).

A study in Wuhan was conducted and observed that exposure to high and low
temperatures was linked with decreased progressive motility, total motility, sperm
concentration, and total sperm count, (86). It was also observed in a retrospective study
that progressive and total motile sperms were significantly higher in spring and summer
than in autumn and winter, but sperm concentration and total sperm count per ejaculate

were higher in winter than in summer (87).

Cross-sectional analysis revealed that tight undergarments in males also lead to an
increase in the scrotal temperature, which leads to impaired semen quality like reduced

sperm concentration, total sperm count, and motility (88).

1.10.11.2 Air pollution

Air pollution has many negative consequences on human health, such as cancers, respiratory,
cardiovascular, and reproductive diseases. It comes mainly from factories, motor vehicle
exhaust, households, agriculture, waste treatment, fire, natural sources (volcanic
eruptions, wind), oil refineries, etc. It dangerously affects the semen quality by increasing
the fragmentation of sperm DNA, morphological changes in sperm, and reducing sperm
motility (85).

It is thought that air pollutants that are found in automobile exhaust lead to hormonal
disruption by antiandrogenic, estrogenic, and antiestrogenic actions, and so, can result in
abnormal gametogenesis and gonadal steroidogenesis. Air pollutants also lead to
oxidative stress and increased ROS production, resulting in sperm DNA fragmentation,

lipid peroxidation, and infertility (85).

A systematic meta-analysis was conducted to evaluate the outdoor air pollution effects on

semen parameters and reported that the air pollution level was significantly linked with
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reduced semen volume, sperm concentration, the rate of morphologically normal sperm,

progressive motility, and total sperm motility (89).

Recent cross-sectional research conducted in China reported that gaseous pollutants like
nitrogen dioxide (NO2) and sulfur dioxide (SOz2) have a significant negative effect on the
quality of semen as sperm concentration and motility, particularly through the sperm
development period (90).

A study was conducted on 85 men reported that the forward progression motility, total
sperm motility, and sperm Kkinetics of workers in motorway tollgates were significantly
lower than other males who did not work in motorway tollgates and lived in the same
area. It is also reported that the NO2 and lead released from automobile exhaust severely

affected the overall quality of semen in these men when compared to controls (91).

Figure 5
Possible effects of environmental factors on sperms (85).
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Chapter Two
Methodology

2.1 Study design

A descriptive cross-sectional study was performed among men in Nablus. Nablus at the
middle of West-Bank represents the typical Palestinian population who live in rural, camp
and urban residences with multiple variables of lifestyle and environmental factors. These
factors and lifestyle behaviors include: smoking habits with special Pipe-smoking, sitting
for a long time, obesity, diet, exposure to radiation and chemicals, antioxidant and
vitamins intake, sedentary lifestyle or physical activity, and semen parameters at the time
of the data snapshot meaning taking data from a population at a single point in time. As
descriptive statistics are often used to illustrate the basic characteristics of the research
data, it provides summaries of the measures and the sample. Also, it forms the base of

approximately every quantitative data analysis, along with simple graphics analysis (92).

This study was designed to investigate the ordinary assumption of probable relationships
and effect of smoking and lifestyles on semen quality.
2.2 Study population and setting

The samples were collected from the main semen analysis provider laboratories in the
Nablus area, namely, the Central Medicare lab, Consulting Medical Laboratory —
Jammain, Professional lab branches (Nablus, Hawara, Qabalan), Med lab, Al Rahma
clinic, and the Central lab in Hawara.

2.2.1 Inclusion criteria

All men sought the semen analysis test whether they smoke or not and regardless of
their lifestyles are approached to participate in this study.

2.2.2 Exclusion criteria

The patients who have any of the following conditions were excluded:
o Their ages are less than 18 years.

o Having varicocele disorder.
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o Their abstinence days are less than 2 days or more than 7 days.
2.3 Study time

After receiving approval from Faculty of Graduate Studies ( appendix 3), the approval
from the Institutional Review Board (IRB) of An-Najah National University in 24
October 2021 ( appendix4), and verbal approval from the nominated laboratories
(Central Medicare lab, Consulting Medical Laboratory — Jammain, Professional lab
branches (Nablus, Hawara, Qabalan), Med lab, Al Rahma clinic, Central lab in
Hawara), sampling was conducted from October 2021 to February 2022. Also, data

analysis, reviewing of literature, and writing the study were continued until May 2022.
2.4 Sample size

A total number of 168 samples were collected from the consent volunteers. Noteworthy,
that it seems due to the sensitivity of this research in Palestinian culture, the sample size
was less than the estimated population sample size of 370 according to the sample size
calculator which was calculated by two methods:

First: By an online sample size calculator. It is accessible on the website "Select

Statistical Services", and it is used to calculate the accurate sample size (93).

Second: By Stephen Thompson Equation which uses the following formula for the

sample size:

e Nxp(1-
((N-D)x( <)} p (I-p)

Where, n: Size of the sample; N: Size of population; z: Confidence level at 95% =
(1.96); d: Error proportion = (0.05); and p: Population proportion (expressed as a
decimal) = 0.50 (94).

2.5 Sampling technique

This study used a convenience sampling technique. It is considered one of the types of

non-probability sampling technique that focuses on collecting data from members of the
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population who are readily available to participate in the study. So, it is often referred to
as availability sampling (95). This technique was chosen because it has several
advantages, including simplicity of sampling, time sensitivity and participants
convenience; as well as being useful for pilot studies, and generation of hypothesis
(95).

2.6 Study variables

The variables of our study were identified and determined in a well-established
questionnaire that include the sociodemographic information and the independent and

the dependent variables attained from the lab.

2.6.1 Independent variables
2.6.1.1 Smoking:

A- Smoking status was classified as a nonsmoker, former smoking, and current smoking
with determining the length time of smoking.

B- The number of cigarettes per day was classified as (less than 10, from 10 to 30, more
than 31 cigarettes).

C- Deciding the pipe-smoking (yes or no) with determining the average smoking per

day if yes.

2.6.1.2 Using drinks

It was classified into two categories: Using energy drinks and cola or sprite drinks per
week with each one has four options (not drink, drinks from one to three cups, drinks
three to five cups, or drinks more than five cups). Daily intake of coffee and tea was
classified into four options (not drink, drinks from one to three cups, drinks from three
to five cups, or drinks more than five cups).

2.6.1.3 Nature of food:

High amount of sugar, vegetables and fruits, and canned and processed foods were
classified into four options: always eating, usually eating, rarely eating, and never at all.

2.6.1.4 Obesity

It was defined by using body mass index (BMI). BMI was calculated through a person’s
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weight in kilograms divided by the square of height in meters (kg/m?). The patient is
underweighted when his BMI is <18.5 kg/m? is, normal weight if BMI is 18.5-24.9 kg/m?,
overweight when BMI is 25.0-29.9 kg/m? and obese if BMI is > 30 kg/m? (96). The
weight and height were taken by self-reported by patients.

2.6.1.5 Oral antioxidants and herbal therapies

Oxidative stress has a major role in sperm dysfunction and hence on male
infertility, treatment the infertile man with antioxidants may improve his semen quality

and fertility (38). They were classified as yes or no with reminding the name antioxidants.

2.6.2 Dependent variable

Male semen analysis:
Low sperm motility, low sperm count, low morphology, and semen viscosity
abnormality, positive agglutination, prolonged liquefaction time confirmed abnormal

semen quality.

2.6.3 Other variables (Confounders)

1. Age: All participants should be more than 18 years old.

2. Physical problems: They alter the production of sperms and blockage the
ejaculatory process (12). Varicocele, due to sperm vessels enlargement, is considered
one of the most common infertility problems affecting 40% of males (97).

These confounder variables were controlled to eliminate their effect on infertility and to
evaluate just the relationship between smoking and other lifestyle factors and male

semen quality in Nablus.

2.7 Materials and methods
2.7.1 Questionnaire

A self-administered questionnaire (appendix 2) was introduced in the present

study for data collection. It was prepared with the assistance of the supervisor of

the researcher, after seeing, reading many questions and questionnaires from

different related previous kinds of literature and studies. The questionnaire was

composed of many sections, including questions about sociodemographic data:

age group, living region and period, residential area, weight, height, marital
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condition, number of family members, employment (current work), income, and
place of work. It was also included questions about food nature, environmental and

lifestyle factors, health status, and psychological status.

The questionnaire was submitted and sent to academics and laboratory technicians
to get their feedback whether the questionnaire used is scientifically accurate or
not and to know if the questionnaire is reasonably well structured to analyze the
factors and variables and examine the relationships, to provide judgment and
suggestions on the appropriateness of the questionnaire, and to evaluate and decide
If the questions are important and related to the goals of the study. It was also
piloted and sent to selected ordinary people not in the field to be confirmed that
the questionnaire was clear and easy to understand. So, all feedback and
amendments to the questionnaire were considered. Hopefully, the questionnaire

was reliable and validated to suite Palestinians situation.

2.7.2 Sample collection

Data collection started in October 2021 until February 2022 in the nominated
laboratories in Nablus governorate. Participants were asked to fill out the self-
administered questionnaire that included questions about their socio-demographic
data, food nature, environmental and lifestyle factors, and health status and
psychological status. Participants were then asked to put seminal samples into

sterile cups using the masturbation method (98).

2.7.3 Manual semen analysis

Seminal fluid analysis was used as a routine test to explain the severity of male infertility

in the nominated Nablus laboratories (Central Medicare lab, Consulting Medical

Laboratory — Jammain, Professional lab branches (Nablus, Hawara, Qabalan), Med lab,

Central lab in Hawara). The patients were informed of the rules of the test such as the

abstinence days or period (no sexual intercourse) should be 2-7 days because abstinence

of more than 5 days will affect the results and give false elevated sperm count. On the

other hand, abstinence of fewer than 2 days will produce a false decrease in sperm count,

so the patient should complain about the test rules (98). The patients collected and

prepared the semen samples in specific sterile container and they shouldn't lose the first

portion of the semen because it is rich in sperms, then semen samples were put in an
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incubator and analyzed by guidelines of WHO for semen analysis.

2.7.3.1 Macroscopic examination

It was performed to evaluate parameters such as liquefaction time, consistency,

appearance with color, pH, and volume of semen.

o Liquefaction time, the time required to liquefy the semen sample, the normal to be
less than 30 minutes but if the sample is not liquefied, wait for another 30 minutes.

o Semen appearance (clear or turbid), the normal is to be clear. Color (gray, yellow,
red), the normal is to be gray.

o Semen volume was evaluated by using a graduated Pasteur pipette. The lower
reference limit is 1.5 ml.

o Viscosity was observed by using a Pasteur pipette to allow the semen to drop by

gravity, and the thread length was observed.
o Semen pH was measured by using a pH strip, the lower threshold value is 7.2-8.

2.7.3.2 Microscopic examination

It was conducted to determine parameters such as sperm agglutination, sperm count,

motility, and morphology. So, the light microscope was used to assess these parameters.

o Sperm count:

It was determined by making at first wet preparation to assess the appropriate dilution
that should be used, for example, diluting 50 ul of liquefied semen in 950 ul sodium
bicarbonate -formalin solution to get 1:20 dilution from the well-mixed sample. An
improved Neubauer hemocytometer was loaded with enough mixed solution, then waited
3-5 minutes to allow the spermatozoa to settle. Sperm cells were counted in a 2 mm? area
by using a x10 objective lens. The total number of sperm cells counted was multiplied by
1 x 106 to calculate sperm count per ml. A sperm concentration of less than 15 million was

recorded as oligospermia but more than 15 million was recorded as normospermia. It was

recorded as azoospermia If there was no sperm cell in semen (98).
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o Sperm motility

Semen drop was dropped onto a clean glass slide that had been covered and treated
with a 22 x 22 mm coverslip. The slide was inspected under a light microscope with
a x40 objective lens to count 100 spermatozoa in total. The motility of the sperms was
classified as active progression (moved actively, either linearly or in a large circle, the
normal > 32%), sluggish progression (all other motility patterns with no movement,
such as moving in small circles with the flagellar force barely pushing the head, or
when just a flagellar beat can be detected), the total motile sperms (progressive and
sluggish should be >40%) (98).

o Sperm morphology

A thin smear of enough-mixed semen was prepared on a slide and it was dried by air and
then fixed in 95% ethanol for 5-10 minutes. The smear slide was placed vertically on
absorbent paper to drain the excess solution. The smear was stained with diluted Geimsa
stain (1:4) (Quimica Clinica Aplicada company/ Spain) for 15 minutes and washed with
distilled water to remove the excess stain. Air was used to dry the smear again and the

smear was observed with a microscope at x100 objective lens using oil immersion (98).

The normal shape of sperm is a smooth head, generally oval and regularly contoured, with
a well-defined acrosomal region. The midpiece should be regular, slender, approximately
the same length as the head, and thicker than the principal piece. The lower reference limit

is 4 % and the morphological normal sperm values should be > 30 % (98).

2.7.4 Automated semen analysis

It was used in the Al Rahma clinic lab, and was performed using the SQA-V (Medical
electronic systems company in Los Angeles) sperm quality for sperm concentration,
motility, and normal morphology (99). The SQA-V technology uses a principle of the
electro-optical signal in combination with built-in computer algorithms (Figure 6A).

According to the instructions of SQA-V manufacturers, a disposable testing capillary was
used to be filled with undiluted, completely liquefied, and well-mixed semen sample and
run at room temperature on the SQA-V instrument that has two independent channels,
one detecting and evaluating motile sperm concentration, and the other measuring sperm

count, transmitting analog and distinct signals for analysis (Figure 6B) (100).
24



2.8 Statistical Analysis

After assuming the hypothesis for this study, the significant level was 5%, the data were
collected from special Nablus laboratories were about their lifestyle habits and their
semen quality. Then the hypotheses were tested by a significant test (P-value). The null
hypothesis was rejected (there is a relationship between smoking, lifestyle habits, and
male semen quality in Nablus) if P-value was less than 0.05, whereas the null hypothesis
was not rejected if P-value was more than 0.05, even there was not enough proof that null

hypothesis was true.

The statistical package for social science (SPSS) was used for data entry and analysis.
Frequency tables or specific charts were used to describe the categorical data. Continuous
data were described by mean and SD. Inferential statics were conducted to assess the
relationship between two groups and this by using specific significant test (chi-squared).
Pearson Correlation Coefficient was used to test correlations between individual

variables.

2.9 Ethical considerations

All procedures performed in this study were attributed and linked to the ethical standards
of the Institutional Review Board (IRB). The patients were informed and introduced to
this research, its goals or purposes, its benefits, there was no risk or any harm to patients,
and the rights of patients in withdrawing during the study were conserved and taken into

consideration.

The most important thing was, that participation was voluntary after assigning the
informed consent (Appendix 1). Patient's privacy and data confidentiality were insured
and qualified staff who were working in Nablus laboratories treated or dealt respectfully
with all participants. So, everything was understood by all patients about the trial or the

study.
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Figure 7
shows the tools used in the automated seminal fluid analysis (A) shows the SQA-V
sperm quality analyzer instrument, and (B) shows the SQA-V measurement capillary.
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Chapter Three
Result

3.1 Sample distribution according to socio-demographic data.

The present study is a cross-sectional study that included 168 subjects. The socio-
demographic characteristics that were studied included age group, place of residency,
marital status, number of family members, family income, and employment (current

work).

3.1.1 Distribution of the study participants according to their group age.

The age group was classified into 5 groups, figure 3.1 illustrated that the highest age
groups of study participants were 21-30 years (54.8%) followed by 32.7% of participants
aged between 31-40 years and 6.5% of study participants were aged less than 20 years
old. The results showed that only 4.2 % of study participants were aged 41-50 years, and
1.8% of them were in the 51 — 60 years.

Figure 8

Distribution of study participants according to their age.
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3.1.2 Distribution of the study participants according to their place of residency

Figure 3.2 pointed out that 72% of the study participants now live in the village while

22% live in the city and only 6% live in a camp.

Figure 9

Distribution of study participants according to their place of residence.
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6% (n=10)

/_

3.1.3 Distribution of the study participants according to their sociodemographic
data.

Table 3.1 illustrated that the majority of the study participants were married (88.1%)
while 11.3% of study participants were single, and only 1 man was divorced (0.6%). The
results showed that from 168 patients, 144 (write the %) have recorded data. One hundred
fourteen (114) 67.9% of study participants had 1-3 family numbers and (30) 17.9% have
more than 3 members. About 61.3% of the study participants have income from 1500 to
3500 shekels while 25.0% have income from 3500-7000, 8.3% have income more than
7000 shekels but only 2.4% of the study participants have less than 1500 shekels.
Regarding current work, the table showed that 55.4% of the study participants are
workers, 20.8% as government employee, 3% were unemployed and 8.2% of the study
participants were drivers. Table 3.1 also showed that 38.7% of the study participants work
in Nablus city, 22% work in Israel, 10.1% work in Jamaaen, while only 2.4% of the study

participants work in Alfaraa camp and 10.7% work in another places.
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Table 1

Distribution of study participants according to their socio-demographic characteristics.

Frequency Percentage

Variables (n) (%)
Marital status Single 19 11.3%
Married 148 88.1%
Divorce 1 0.6%
Family number  1-3 114 67.9%
>3 30 17.9%
<1500 4 2.4%
1500-3500 103 61.3%
Family income 3501-7000 42 25%
>7000 14 8.3%
Government 35 20.8%
employee
Telecom engineer 3 1.8% P- value
Current work Worker 93 55.4% >0.05 with
Driver 14 8.3% all semen
Tailor 6 3.6% parameters.
Kitchen worker 9 5.4%
Not work 5 3%
Alfaraa camp 4 2.4%
Nablus city 65 38.7%
Place work Jamaaen 17 10.1%
Israel 37 22%
Another 18 10.7%

3.2 The relationship between smoking and semen quality.

Table 3.2 showed the proportion of participants according to their smoking status (yes,
no) with semen quality status (normal, abnormal). The total number of participants who
filled cigarette smoking parameter was 166 and the total number of participants who filled
waterpipe smoking parameter was 165. Chi square test is used to evaluate the relationship
between smoking and semen parameters (viscosity, volume, liquefaction time,
agglutination, progressive motility, total motility, sperm count and morphology). There
Is no statistically significant association between cigarette smoking and semen quality
and between water pipe smoking and semen parameters (P value > 0.05), but 70.5% of
patients who smoke waterpipe have abnormal liquefaction time. So, there is a significant

association between waterpipe and only agglutination (P value < 0.05).
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Table 2

The proportion of participants according to their smoking status with semen quality

status
Cigarette smoking Waterpipe smoking
NO Now In the NO Yes
smoking  previous

Normal 66.7% (34) 70.5% (74) 80.0% (8) 69.4% (84)  70.5% (31)

Viscosity ~ Abnormal 33.3% (17) 29.5% (31) 20.0% (2) 30.6% (37)  29.5% (13)
P-value 0.686 0.530

Normal 86.3% (44) 81.9% (86) 0% (0) 84.3% (102) 88.6% (39)

Volume Abnormal 13.7% (7) 18.1% (19) 100% (10) 15.7% (19) 11.4% (5)
P-value 0.290 0.335

Normal 49% (25) 40% (42) 40% (4) 47.9% (58)  29.5% (13)

Liquefaction Abnormal 51% (26) 60% (63) 60% (6) 52.1% (63)  70.5% (31)
time P-value 0.556 0.026*

Normal 80.4% (41) 75.2% (79) 80% (8) 75.2% (91)  84.1% (37)

Agglutination Abnormal 19.6% (10) 24.8% (26) 20% (2) 24.8% (30)  15.9% (7)
P-value 0.753 0.159

Normal 51% (26) 36.2% (38) 50% (5) 43.8% (53)  36.4% (16)

Progressive ~ Abnormal 49% (25) 63.8% (67) 50% (5) 56.2% (68)  63.6% (28)
motility P-value 0.182 0.250

Normal 56.9% (29) 49.5% (52) 40% (4) 53.7% (65)  43.2% (19)

Total motility Abnormal 43.1% (22) 50.5% (53) 60% (6) 46.3% (56)  56.8% (25)
P-value 0.529 0.154

Normal 62.7% (32) 59% (62) 80% (8) 64.5% (78)  52.3% (23)

Sperm count  Abnormal 37.3% (19) 41% (43) 20% (2) 35.5% (43)  47.7% (21)
P-value 0.418 0.108

Normal 68.6% (35) 64.8% (68) 70% (7) 66.1% (80)  65.9% (29)

Sperm Abnormal 31.4% (16) 35.2% (37) 30% (3) 33.9% (41)  34.1% (15)
morphology  P-value 0.862 0.560

3.3 The relationship between obesity and semen
quality.

The proportion of participants according to their obesity scale (normal, overweight and
obese) with semen quality status (normal, abnormal) is displayed in table 3.3. The total
number of participants who filled this parameter was 167. Chi square test that is used to
evaluate the relationship between obesity and semen parameters represents that there is
statistically significant association between increasing BMI or overweight and
agglutination (P value < 0.05). Otherwise, there is no significant association between
obesity scale and other semen parameters (viscosity, volume, liquefaction time,

progressive motility, total motility, sperm count and morphology) (P value > 0.05).
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Table 3

The proportion of participants according to their obesity scale with semen quality status

Body mass index

Normal Overweight Obese
Normal 63.5% (47) 75.8% (50) 70.4% (19)
Viscosity Abnormal  36.5% (27) 24.2% (16) 29.6% (8)
P-value 0.290
Normal 82.4% (61) 84.8% (56) 88.9% (24)
Volume Abnormal  17.6% (13) 15.2% (10) 11.1% (3)
P-value 0.725
Normal 48.6% (36) 37.9% (25) 40.7% (11)
Liquefaction time Abnormal  51.4% (38) 62.1% (41) 59.3% (16)
P-value 0.422
Normal 85.1% (63) 66.7% (44) 81.5% (22)
Agglutination Abnormal  14.9% (11) 33.3% (22) 18.5% (5)
P-value 0.029 *
Normal 37.8% (28) 40.9 (27) 59.3% (16)
Progressive motility ~ Abnormal  62.2 (46) 59.1 (39) 40.7% (11)
P-value 0.147
Normal 45.9% (34) 50% (33) 70.4% (19)
Total motility Abnormal  54.1% (40) 50% (33) 29.6% (8)
P-value 0.09
Normal 58.1% (43) 63.6% (42) 70.4% (19)
Sperm count Abnormal  41.9% (31) 36.4% (24) 29.6% (8)
P-value 0.509
Normal 71.6% (53) 59.1% (39) 70.4% (19)
Sperm morphology ~ Abnormal  28.4% (21) 40.9% (27) 29.6% (8)
P-value 0.262

3.4 The relationship between diet and semen quality.

3.4.1 The relationship between high sugar intake and semen quality.

Table 3.4 showed the percentage of participants according to their high sugar intake status
(always, often, rarely, and never at all) with semen quality status (normal, abnormal). By
using chi square test, it was found that that there is statistically significant association
between high sugar intake and agglutination (P value < 0.05). Otherwise, there is no
significant association between high sugar intake and other semen parameters (viscosity,
volume, liquefaction time, progressive motility, total motility, sperm count and

morphology) (P value > 0.05).
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Table 4

The proportion of participants according to their high sugar intake with semen quality

status
High sugar intake
always Often Rarely Never at
all
Normal 76.3% (29) 67% (75) 75% (12) 50% (1)
Viscosity Abnormal  23.3% (9) 33% (37) 25% (4) 50% (1)
P-value 0.623
Normal 78.9% (30) 88.4% (99) 68.8% (11) 2% (100)
Volume Abnormal  21.1% (8) 11.6% (13) 31.3% (5) 0.0% (0)
P-value 0.133
Normal 42.1% (16)  44.6% (50)  31.3% (5) 50% (1)
Liquefaction ~ Abnormal 57.9% (22) 55.4% (62) 68.8% (11) 50% (1)
time P-value 0.783
Normal 92.1% (35) 69.6% (78) 93.8% (15)  100% (2)
Agglutination  Abnormal  7.9% (3) 30.4% (34) 6.3% (1) 0% (0)
P-value 0.009 *
Normal 39.5% (15) 43.8% (49) 31.3% (5) 100% (2)
Progressive Abnormal  60.5% (23) 56.3% (63) 68.8% (11) 0% (0)
motility P-value 0.290
Normal 47.7% (18) 51.8% (58)  56.3% (9) 100% (2)
Total motility ~ Abnormal  52.6% (20)  48.2% (54) 43.8% (7) 0% (0)
P-value 0.515
Normal 50% (19) 67.9% (76)  50% (8) 50% (1)
Sperm count  Abnormal  50% (19) 32.1% (36) 50% (8) 50% (1)
P-value 0.168
Normal 60.5% (23) 67% (75) 75% (12) 0% (0)
Normal Abnormal  39.5% (15)  33% (37) 25% (4) 100% (2)
morphology P-value 0.542

3.4.2 The relationship between processed and canned food with semen quality.

Table 3.5 showed the percentage of participants according to their status of processed and

canned food intake (always, often, rarely, and never at all) with semen quality status

(normal, abnormal). By using chi square test, it was found that that there is statistically

significant association between processed and canned food and progressive motility (P

value < 0.05). Otherwise, there is no significant association between processed and

canned food and other semen parameters (viscosity, volume, liquefaction time,

agglutination, total motility, sperm count and morphology) (P value > 0.05).
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Table 5
The proportion of participants according to processed and canned food intake with

semen quality status

Processed and canned food

Always Often Rarely Never at all
Normal 80.8% (21) 64.5% (49) 72% (36)  68.8% (11)
Viscosity Abnormal  19.2% (5) 35.5% (27)  28% (14) 31.3% (5)
P-value 0.454
Normal 80.8% (21) 82.9% (63) 92% (46)  75% (12)
Volume Abnormal  19.2% (5) 17.1% (13) 8% (4) 25% (4)
P-value 0.298
Normal 46.2% (12)  40.8% (31) 44% (22)  43.8% (7)
Liquefaction Abnormal 53.8% (14) 59.2% (45) 56% (28) 56.3% (9)
time P-value 0.964
Normal 84.6% (22) 76.3% (58) 76% (38)  75% (12)
Agglutination Abnormal  15.4% (4) 23.7% (18)  24% (12) 25% (4)
P-value 0.817
Normal 26.9% (7) 38.2% (29)  46% (23)  75% (12)
Progressive ~ Abnormal 73.1% (19) 61.8% (47)  54% (27) 25% (4)
motility P-value 0.016 *
Normal 42.3% (11)  47.4% (36) 54% (27)  81.3% (13)
Total motility Abnormal 57.7% (15)  52.6% (40)  46% (23) 18.8% (3)
P-value 0.066
Normal 53.8% (14) 57.9% (44) 66% (33)  81.3% (13)
Sperm count  Abnormal  46.2% (12) 42.1% (32) 34% (17) 18.8% (3)
P-value 0.248
Normal 61.5% (16) 61.8% (47) 72% (36)  81.3% (13)
Normal Abnormal  38.5% (10)  38.2% (29)  28% (14) 18.8% (3)
morphology  P-value 0.351

3.4.3 The relationship between fruit and vegetables with semen quality.

Table 3.6 showed the percentage of participants according to their status of fruit and
vegetables intake (always, often, rarely, and never at all) with semen quality status
(normal, abnormal). By using chi square test, it was found that there is statistically
significant association between fruit and vegetables intake and volume (P value = 0.042)
and progressive motility (P value = 0.015), both have (P value < 0.05). Otherwise, there
Is no significant association between fruit and vegetables and other semen parameters
(viscosity, liquefaction time, agglutination, total motility, sperm count and morphology)
(P value > 0.05).

33



Table 6

The proportion of participants according to fruit and vegetables intake with semen

quality status

Fruit and vegetables

Always Often Rarely Never at all

Normal 67.2% (43)  71.6(48) 70.4% (19) 70% (7)

Viscosity Abnormal  32.8% (21)  28.4(19) 29.6% (8) 30% (3)
P-value 0.957

Normal 81.3% (52) 92.5(62) 70.4% (1) 90% (9)

Volume Abnormal  18.8% (12) 7.5(5) 29.6% (8) 10% (1)

P-value 0.042 *

Normal 46.9% (30)  38.8(26) 44.4% (12)  40% (4)

Liquefaction ~ Abnormal 53.1% (34) 61.2(41) 55.6% (15) 60% (6)
time P-value 0.818

Normal 71.9% (46)  83.6(56) 77.8% (21)  70% (7)

Agglutination  Abnormal  28.1% (18)  16.4(11) 22.2% (6) 30% (3)
P-value 0.408

Normal 53.1% (34) 31.3(21) 33.3% (9) 70% (7)

Progressive Abnormal  46.9% (30)  68.7(46) 66.7% (16) 30% (3)

motility P-value 0.015 *

Normal 56.3% (36)  46.3(31) 44.4% (12)  80% (8)

Total motility ~ Abnormal  43.85 (28) 53.7(36) 55.6% (15) 20% (2)
P-value 0.165

Normal 70.3% (45)  59.7(40) 48.1% (1) 60% (6)

Spermcount ~ Abnormal 29.7% (19)  40.3(27) 51.9% (14)  40% (4)
P-value 0.237

Normal 70.3% (45) 62.7(42) 63% (17) 80% (8)

Normal Abnormal  29.7% (19) 37.3% (25) 37% (10) 20% (2)
morphology P-value 0.609

3.5 The relationship between drinks and semen quality.

3.5.1 The relationship between tea intake and semen quality.

Table 3.7 showed the percentage of participants according to their tea intake status daily
(no, 1-3 cups, 3-5 cups and >5 cups) with semen quality status (normal, abnormal). By
using chi square test, it was found that that there is statistically significant association
between tea intake and total motility, sperm count and morphology (P value = 0.021,
0.022, 0.01) respectively. Otherwise, there is no significant association between tea intake

and other semen parameters (viscosity, volume, liquefaction time, agglutination) (P value

> 0.05).
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Table 7

The proportion of participants according to their tea intake with semen quality status

Tea intake (daily)

No 1-3 cups 3-5 cups >5 cups
Normal 70% (35) 71.8% (61) 58.3% (14) 77.8% (7)
Viscosity Abnormal  30% (15) 28.2% (24) 41.7% (10) 22.2% (2)
P-value 0.590
Normal 80% (44) 87.1% (74) 79.2% (19) 55.6% (5)
Volume Abnormal  12% (6) 12.9% (11) 20.8% (5) 44.4% (4)
P-value 0.066
Normal 50% (25) 40% (34) 37.5% (9) 44.4% (4)
Liquefaction  Abnormal  50% (25) 60% (51) 62.5% (15) 55.6% (5)
time P-value 0.656
Normal 84% (42) 77.6% (66) 58.3% (14) 88.9% (8)
Agglutination  Abnormal  16% (8) 22.4% (19) 41.7% (10) 11.1% (1)
P-value 0.075
Normal 52% (26) 42.4% (36) 33.3% (8) 11.1% (1)
Progressive ~ Abnormal  48% (24) 57.6% (49) 66.7% (16) 88.9% (8)
motility P-value 0.098
Normal 60% (30) 55.3% (47) 37.5%(9) 11.1% (1)
Total motility Abnormal  40% (20) 44.7% (38) 62.5% (15) 88.9% (8)
P-value 0.021 *
Normal 56% (28) 70.6% (60) 58.3% (14) 22.2% (2)
Sperm count  Abnormal  44% (22) 29.4% (25) 41.7% (10) 77.8% (7)
P-value 0.022 *
Normal 70% (35) 75.3% (64) 45.8% (11) 22.2% (2)
Sperm Abnormal  30% (15) 24.7% (21) 54.2% (13) 77.8% (7)
morphology  P-value 0.001 *

3.5.2 The relationship between coffee intake and semen quality.

Table 3.8 showed the percentage of participants according to their coffee intake status
daily (no, 1-3 cups, 3-5 cups and >5 cups) with semen quality status (normal, abnormal).
The total number of participants who filled this parameter was 167. By using chi square
test, it was found that that there is statistically significant association between coffee
intake and sperm count (P value = 0.04 < 0.05). Otherwise, there is no significant
association between coffee intake and other semen parameters (viscosity, volume,
liquefaction time, agglutination, progressive motility, total motility, and morphology) (P
value > 0.05).
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Table 8

The proportion of participants according to their coffee intake with semen quality status

Coffee intake (daily)

No 1-3 cups 3-5 cups >5 cups
Normal 66.7% 71% (49) 63% (29)  92.3% (12)
Viscosity (26)
Abnormal  33.3% 29% (20) 37% (17)  7.7% (1)
(13)
P-value 0.229
Normal 82.2% 81.2% (56) 91.3% (42) 84.6% (11)
Volume (32)
Abnormal  17.9% (7) 18.8% (13) 8.7% (4) 15.4% (2)
P-value 0.497
Normal 48.7% 43.5% (30) 32.6% (15) 61.5% (8)
Ligquefaction time (19)
Abnormal  31.3% 56.5% (39) 67.4% (31) 38.5% (5)
(20)
P-value 0.224
Normal 76.9% 73.9% (51) 80.4% (37) 84.6% (11)
Agglutination (30)
Abnormal 23.1% (9) 26.1% (18) 19.6% (9) 15.4% (2)
P-value 0.776
Normal 48.7% 49.3% (34) 30.4% (14) 30.8% (4)
Progressive motility (19)
Abnormal  51.3% 50.7% (35) 69.6% (32) 69.2% (9)
(20)
P-value 0.146
Normal 64.1% 53.6% (37) 43.5% (20) 38.5% (5)
Total motility (25)
Abnormal  35.9% 46.4% (32) 56.5% (26) 61.5% (8)
(14)
P-value 0.199
Normal 76.9% 65.2% (45) 47.8% (22) 53.8% (7)
Sperm count (30)
Abnormal  23.1% (9) 34.8% (24) 52.2% (24) 46.2% (6)
P-value 0.040 *
Normal 76.9% 65.2% (45) 60.9% (28) 69.2% (9)
Normal morphology (30)
Abnormal  23.1% (9) 34.8% (24) 39.1% (18) 30.8% (4)
P-value 0.449

3.5.3 The relationship between energy drinks intake and semen quality.

Table 3.9 showed the percentage of participants according to their energy drinks intake
status weekly (no, 1-3 cups, 3-5 cups and >5 cups) with semen quality status (normal,
abnormal). The total number of participants who filled this parameter was 167. By using
chi square test, it was found that there is statistically significant association between

energy drinks intake and sperm count (P value = 0.041 < 0.05). Otherwise, there is no
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significant association between energy drinks intake and other semen parameters
(viscosity, volume, liquefaction time, agglutination, progressive motility, total motility,

and morphology) (P value > 0.05).

Table 9
The proportion of participants according to their energy drinks intake with semen

quality status

Energy drinks intake (weekly)

No 1-3 cups 3-5 cups >5 cups

Normal 64.8% (68) 76.6% (36)  75% (6) 85.7% (6)

Viscosity Abnormal  35.2% (37) 23.4% (11) 25% (2) 14.3% (1)
P-value 0.361

Normal 83.8% (88) 85.1% (40) 87.5% (7)  85.7% (6)

Volume Abnormal  16.2% (17) 14.9% (7) 12.5% (1) 14.3% (1)
P-value 0.990

Normal  42.9% (45) 40.4% (19) 62.5% (5)  42.9% (3)

Liquefaction ~ Abnormal 57.1% (60) 59.6% (28) 37.5% (3) 57.1% (4)
time P-value 0.713

Normal 79% (83)  74.5% (35)  75% (6) 71.4% (5)

Agglutination  Abnormal  21% (22) 25.5% (12) 25% (2) 28.6% (2)
P-value 0.906

Normal  35.2% (37) 57.4% (27) 50% (4) 42.9% (3)

Progressive ~ Abnormal 64.8% (68) 42.6% (20) 50% (4) 57.1% (4)
motility P-value 0.080

Normal  43.8% (46) 61.7% (29) 75% (6) 71.4% (5)

Total motility Abnormal 56.2% (59) 38.3% (18) 25% (2) 28.6% (2)
P-value 0.062

Normal  54.3% (57) 74.5% (35) 87.5%(7)  71.4% (5)

Sperm count  Abnormal  45.7% (48) 25.5% (12) 12.5% (1) 28.6% (2)

P-value 0.041 *

Normal 65.7% (69) 68.1% (32)  75% (6) 57.1% (4)

Normal Abnormal  34.3% (36) 31.9% (15) 25% (2) 42.9% (3)
morphology P-value 0.893

3.6 The relationship between antioxidants and vitamins and semen quality.

The proportion of participants according to their antioxidants and vitamins intake (yes,
no) with semen quality status (normal, abnormal) is displayed in table 3.10. The total
number of participants who filled this parameter was 167. Chi square test that is used to
evaluate the relationship between antioxidants and vitamins intake and semen parameters
represents that there is statistically significant association between antioxidants and
vitamins intake and morphology (P value < 0.05). Otherwise, there is no significant

association between antioxidants and vitamins intake and other semen parameters
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(viscosity, volume, liquefaction time, agglutination, progressive motility, total motility,

and sperm count) (P value < 0.05).

Table 10

The proportion of participants according to their antioxidants and vitamins with semen

quality status

Antioxidant and vitamins intake

No Yes
Normal 71.3% (87) 64.4% (29)
Viscosity Abnormal  28.7% (35) 35.6% (16)
P-value 0.251
Normal 83.6% (102) 86.7% (39)
Volume Abnormal  16.4% (20) 13.3% (6)
P-value 0.414
Normal 44.3% (54) 40% (18)
Liguefaction time  Abnormal  55.7% (68) 60% (27)
P-value 0.377
Normal 76.2% (93) 82.2% (37)
Agglutination Abnormal  23.8% (29) 17.8% (8)
P-value 0.273
Normal 45.1% (55) 33.3% (15)
Progressive Abnormal  54.9% (67) 66.7% (30)
motility P-value 0.117
Normal 53.3% (65) 46.7% (21)
Total motility Abnormal  46.7% (21) 53.3% (24)
P-value 0.280
Normal 62.3% (76) 60% (27)
Sperm count Abnormal  37.7% (46) 40% (18)
P-value 0.461
Normal 71.3% (87) 53.3% (24)
Normal Abnormal  28.7% (35) 46.7% (21)
morphology P-value 0.024 *
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Chapter Four

Discussion

4.1 Introduction

We recruited 210 patients to participate in the study, but 42 of them have varicocele
disorder, so the final sample size was 168 patients. The study findings showed that 54.8%
of the participants aged between 21- 30 years old. This result can be justified by relying
on the data of the Palestinian Ministry of Health, which states that the Palestinian society
is a youth society. At the same time, the majority of participants 88.1% were married
while 11.3% of study participants were single, and only 1 man (0.6%) was divorced.
Regarding residency, 22% of patients live in Nablus city, 72% live in villages of Nablus
and the rest 6% of them live in camps.

In the workplace, workers might be exposed to a variety of detrimental physical,
chemical, and psychological elements. The different illnesses and disorders produced by
these stresses have attracted the attention of a number of researchers throughout the world
in recent years. One of the topics that has been examined and a number of publications
released is the influence of specific workplace dangers on the human reproductive system.
So, according to the current work or employment status, the study showed that 55.4% of
the study participants were workers (in stone-pit, sawmills, smith, carpentry, and
mechanical worker), 20.8% as government employee (officers, teacher, accouter) while
only 3% of the study were unemployed, 8.3% of the study participants were drivers, 3.6%

as tailor, 5.4% as kitchen workers and only 1.8% as telecom engineering.

We took different types of jobs in our consideration to evaluate their effects on semen
quality for example working as driver and working in kitchen or bakers means longer
exposure to heat more than other jobs, working as toiler and also driver means sitting for
long hours, persons who works in telecom engineering expose to radiations more than
others. This study revealed no relation between employment or patient’s job and any of
semen parameters (P value > 0.05), this is similar to a study that revealed no relation
between occupation status and semen parameter in infertile men (101). Shift employment,
noise, night work, heat, vibration, and extended sitting were not linked with semen quality
in a sample of 456 men with an average age of 31.8 years, but job-related severe exertion

was consistently related to decreased semen concentration and total sperm count. (102).
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We consider that the small sample number and the length of time exposed to chemicals,
heat, radiation, and other factors, contributed to our findings, as we were unable to
adequately investigate and analyze these impacts. More study involving samples from
larger demographic groups who are directly exposed to radiations, chemicals, heat, etc.

for longer durations is recommended.

4.1.1 Influence of smoking on semen quality

Smoking variable in our study was classified to cigarette smoking and waterpipe smoking.
Cigarette smoking was classified to non-smoke, former smoke and current smoke which
has no relationship with semen quality (viscosity, volume, liquefaction, progressive and
total motility, sperm count, morphology) because P value is > 0.05, so no significance
association between cigarette smoking and semen quality in males in Nablus, so the null
hypothesis was not rejected even there was not enough evidence that null hypothesis was
true, and Narghile water pipe smoking does not relate to majority to semen quality
(viscosity, volume, liquefaction, progressive and total motility, sperm count,
morphology). Otherwise, water pipe smoking has a significant association with
liquefaction time P value (0.026), the total patients who answered this question is 165
patients, 27% of them smoked by waterpipe, and 70.5% of them who smoked have
liquefaction time more than 30 minutes where the normal value must be less than 30
minutes (98).

Liquefaction time is important in semen analysis, the laboratory technician cannot
continue any procedure to analyze the sperm count, morphology, motility, volume and
viscosity in case the semen sample does not liquified less than 30 minutes, so waiting for
another 30 minutes to liquified, and delayed liquefaction will be treated by enzymatic or
digestion mechanical mixing even though this treatment may affect the sperm
morphology and motility (98). As we know some of abnormal condition connected with
prolonged liguefaction time are poor or improper prostate secretions and obstruction of
ejaculatory duct (103). This is approved by a case control study that showed no relation
between cigarette smoking and motile sperm concentration, but in contrast to other studies

that found a relationship between smoking and semen quality (31,32).

There is a big confusion that how waterpipe smoking affects one of the semen parameters

(liquefaction time) but cigarette smoking no, although both include toxins such as carbon
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monoxide, nicotine, and polycyclic aromatic hydrocarbons (24), because the smoke is
passed via water, waterpipe smoking has been marketed as a safer alternative to cigarette
smoking. (104).This enhances us to read more about this topic and to make further
researches with larger number of participants. There is no definitive consensus on the
effects of smoking on sperm parameters and reproductive outcomes (12). It is presently
unclear what causes sperm quality of smokers to deteriorate, and study findings to yet
have been inconsistent. (21). Many factors, such as lifestyles, season, geographical
variance, and procedures utilized in semen analysis, may influence the outcomes of

current investigations.

4.1.2 Influence of obesity on semen quality

Obesity is a big health problem worldwide. It has an impact on not just cardiovascular
disorders, but also other such health issues that are linked to them. Building up the adipose
tissue in men’s scrotum elevates the scrotal temperature which leads to increase ROS in
the testicles (40), so, obesity can negatively affect male reproduction with a considerable
elevation in estradiol and reduction in the levels of total and free testosterone, impacting
semen quality (39). Obesity scale was defined by using BMI that was calculated through
weight of person divided by the square of height (kg/m?). The patient is underweighted
when his BMI is less than 18.5 kg/m?, normal weight if it is 18.5-24.9 kg/m?, overweight
when it is 25.0-29.9 kg/m? and obese if it is > 30 kg/m? (96). Couples with a normal weight
male were less prone to develop infertility than couples with an obese male (43). It has
been suggested that overweight or obese men may need prolonged time to pregnancy,
even though the effect of male BMI on fertility remains understudied.

In present study, weight (Kg) and height (m) were taken by self-reported of 167 of study
population, and BMI was calculated by using SPSS program which expressed that 44%
of them were normal weight, 39.6% of study participants were overweight, and 16% of
patients were obese. It was found that overweight or obese patients have abnormal
agglutination (positive) than normal patients. So, there is a statistically significant
relationship between increase BMI and agglutination (P value = 0.029) and this study did
not show any link between increase BMI and any of semen parameters (P value > 0.05)
of the studied population except agglutination. This is against to several studies which
reported deleterious effects of obesity on male semen quality (41,44). However, there are

many reports that support our findings. One comprehensive meta-analysis didn’t find any
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relation between BMI and semen parameters (42), a prospective cohort study showed also
there wasn’t statistically significant relationship between BMI and semen in a cohort of
male partners in sub fertile couples (105), and finally a retrospective study done in
Northern China revealed no relationship between BMI and sperm morphology and semen
volume (106) . This issue looks to be far from being resolved. To achieve a strong

conclusion, more trials with proper control of confounders are required.

No published studies were found to explain the effect of BMI on agglutination, the
majority of studies explain the relation between BMI and main semen parameters (sperm
count, motility, morphology, and semen volume,). So, this study opened our eyes on other
parameters that obesity may affect such as agglutination which means motile sperms
sticking to each other, tail-to-tail, head-to-head, or in a mixed way. It is important to know
that the presence of agglutination maybe due to the presence of anti-sperm antibodies
which requires further testing to be confirmed, in the same time severe agglutination can

affect the assessment of sperm concentration and motility (98).

4.1.3 Influence of food nature on semen quality

Countries in the Middle East, including Palestine, have been losing their traditional diet,
which was characterized by its richness and diversity in fresh, natural foods,
multivitamins, and proteins, in favor of a more industrial diet consisting more processed
foods, fats, sugars, alcohol, saturated- and trans-fatty acids, animal products, and
relatively fewer minerals and vitamins, as well as decreased consumption of fruits,
vegetables and milk. With the spread of western fast food into Middle Eastern countries,
a large portion of this transformation may be linked to lifestyle changes and globalization.
Other key elements that impact the nutritional status in the region include dietary choices,
religious practices, minimal physical activity, consumer ignorance, economic
considerations, high population growth rates, and a lack of both protection legislation and
food fortification efforts. Diet-related chronic illnesses, micronutrient deficiencies, and
obesity are all on the rise in the region as a result of these changes in dietary and lifestyle
habits. Because of its significant influence on chronic illnesses, the diet has become a
focus of public health programs aimed at restoring traditional Middle Eastern diets in
order to enhance the health of their communities. (107). Diet and nutrition have a big
impact on sperm quality. Males' sperm quality and fecundity rates might be improved by

eating a healthy, balanced diet (54). At least one measure of sperm quality is improved
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by a healthy diet (55). So, the diet factor was taken in this study as an important risk factor

for impairing semen quality.

Our study found that there is a statistically significant relationship between high sugar
intake and agglutination (P-value = 0.009), often quartile has the highest percentage of
participants who have the abnormal agglutination more than rarely and never at all
quartile. Otherwise, there is no significant association between high sugar intake and
other semen parameters (viscosity, volume, liquefaction time, progressive motility, total
motility, sperm count, and morphology). There are no published studies until now that
study or evaluate the relation between high sugar intake and agglutination, but in general,
it affects semen analysis. Our finding according to the association between sugar intake
and semen quality, is similar to a cross-sectional study conducted among Rochester
Young Men that showed the consumption of a Western dietary pattern that includes sweet
and high sugar foods was unrelated to conventional semen quality parameters (sperm
count, morphology, and progressive motility) (60). On the other hand, it is in contrast to
a case-control study that had shown a higher diet of sweets has been linked with an
increased risk of asthenozoospermia (58) and to cross-sectional research of 207 males
that discovered the concentration of sperm was adversely correlated with sweets (59). As
it is seen the always quartile has a lower proportion to have positive agglutination than
often quartile, a small sample number of study in general and just 38 men eat high sugar
food always in contrast to 112 men eat high sugar food often and the presence of
uncontrolled confounders may affect the results and give a possible explanation for these

unexpected results.

It was found that there is a statistically significant association between processed and
canned food and only progressive motility (P-value = 0.016). Patients who eat processed
and canned food always have abnormal lower progressive motility more than eating often,
rarely, and never at all, respectively. This is similar to a cross-sectional study conducted
among Rochester Young Men that showed the consumption of a Western dietary pattern
that includes reprocessed meat, refined grains and pizza was not associated with sperm
count and morphology (60) and it is consistent with a case-control study that showed the
reprocessed diet, saturated and trans-fatty acids has been associated with an increased risk
of asthenozoospermia (58), but it is a contrast to a cross-sectional study conducted in

Murcia Region that showed the Western pattern was positively related to the percentage
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of morphologically normal sperm and an inverse association to sperm concentration

among overweight or obese men (108).

It was also found that there is a statistically significant association between fruit and
vegetables and volume (P-value = 0.042) and progressive motility (P-value = 0.015).
Otherwise, there is no significant association between fruit and vegetables and other
semen parameters. Patients who eat fruit and vegetables always have higher normal
progressive motility (53.1%) than those who eat them often, rarely. Although our study
showed that those who did not eat fruit at all has the highest percentage of normal
progressive motility (70%) which is an unexpected result, we can’t depend on this
because only 10 patients who don’t eat fruit and vegetables in contrast to 156 patients

who eat them regardless to the frequency of eating.

This is approved by many studies, a cross-sectional study showed that The 'Prudent’
pattern which was characterized by a high intake of chicken, fish, legumes, fruit,
vegetables, and whole grains was significantly related to higher progressive sperm
motility and unrelated to sperm morphology and concentration (60) and higher intake of
skim milk and dark green vegetables has been associated with a lower risk of
asthenozoospermia (58). Fruit and vegetables may have an influence on sperm motility
because they are high in vitamin B6, folate, and antioxidants including beta carotene,
vitamin C, and vitamin E, all of which have a role in increasing sperm quality. Folate can
reduce DNA damage by inducing homocysteine remethylation into methionine and trans-
sulfuration into cystathionine and cysteine. Homocysteine is a strong oxidative stress
factor that disrupts the methylation of lipids, proteins, and DNA, as well as inducing
vascular inflammation and apoptosis. Increased reactive oxygen species (ROS)
production is linked to oxidative stress, which is negatively connected to sperm

concentration and motility (109).

These findings, which were based on diet pattern and sperm quality, add to the growing
body of data suggesting diet is a significant modifiable factor of male reproductive
capacity. More specifically, these findings suggest that reducing intake of high-sugar
foods, processed, canned foods, and increasing intake of fruits and vegetables may have
positive effects on sperm quality, in addition to their well-known benefits for the

prevention of chronic diseases. These associations suggest the possibility of using
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dietary intervention as a potential approach to elevate sperm motility in reproductive-

aged men.

4.1.4 Influence of drinks on semen quality

Coffee, tea, soft drinks (especially energy drinks), and chocolate all contain caffeine.
Caffeine is quickly absorbed by humans, reaching a peak in the bloodstream 15-45
minutes after consumption. Caffeine has a variety of biological effects, including
stimulation of the central nervous system, enhanced catecholamine production, smooth
muscle relaxation, and heart rate stimulation. It has been shown to have both favorable
and harmful health consequences. While a moderate consumption may have a little
preventive effect against some illnesses, large quantities might have negative health
consequences. The rising use of energy drinks, which are high in caffeine and particularly
popular among young people, is of particular concern. The mechanism behind caffeine's
potentially detrimental influence on sperm quality is unclear. Caffeine, on the other hand,
is thought to affect Sertoli Cells' glycolytic and oxidative profiles, impairing male
reproductive capability (64).

It was found that that there is statistically significant association between tea intake and
total motility, sperm count and morphology (P value = 0.021, 0.022, 0.01) respectively.
Otherwise, there is no significant association between tea intake and other semen
parameters (viscosity, volume, liquefaction time, agglutination). As shown in results, the
highest percentage of men who have normal sperm count (70.6%) and morphology (75.3%) are
those who drink 1-3 cups daily and more than 3 cups will impair the sperm count and morphology.
Men who don’t drink tea at all have the highest percentage of normal total motility (60%) followed
by 1-3 cups (55.3%). In overall, study participants who drink more than three cups of tea
daily may have the higher abnormal total motility, sperm count and morphology.
According to coffee intake, our results showed that there is statistically significant association
between coffee intake and sperm count (P value = 0.04). Otherwise, there is no significant
association between coffee intake and other semen parameters. Men who don’t drink coffee
at all have the highest percentage of normal sperm count (76.9%) followed by 1-3 cups (65.2%)
and more than 3 cups will decrease sperm count. It was also found that that there is statistically
significant association between energy drinks intake and sperm count (P value = 0.041).
Otherwise, there is no significant link between energy drinks intake and other semen

parameters. Men who drink 3-5 cups of energy drinks weekly have the highest percentage
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of normal sperm count (87.5%).

To support our findings and have a big clear picture about the influence of caffeine drinks
on semen quality, literature review performed on previous studies. Many previous reports
showed that the intake of caffeine may harm the function of the male reproductive system
by damaging sperm DNA (61). A previous study revealed no link between caffeine
(moderate intake of 800 mg/day) and male sperm quality (62), while another one provided
a correlation (63). Semen quality was altered by caffeine-containing soft drinks and cola-
containing beverages but not by intake of caffeine from mostly tea, coffee, and cocoa
drinks, according to a recent systematic analysis (64). Another meta-analysis study
revealed that that drinking coffee seems to have no correlation with sperm abnormalities
(110). On the other hand, a case control study showed that the risk of dyspermia elevated
with the increase number of cups of coffee drunk daily compared with men drinking no

or one cup daily (111).

The majority of published studies found no link between semen characteristics and
caffeine intake, at least not caffeine from coffee, tea, or coca beverages. Because there
were no formal guidelines for evaluating research on sperm quality until recently, biased
data derived from earlier studies with no quality controls may lead to erroneous
conclusions. In our study, caffeine amount in a cup of coffee, tea or energy drinks wasn’t
estimated, and caffeine amount varies between cups depending on method of preparation,
cup size, and product brand. In addition, we did not obtain information about the type of
tea consumed. Due to all of these factors, we can’t get a clear conclusion about drinks

effect on semen quality.

4.1.5 Influence of antioxidants and vitamins on semen quality

Antioxidants have been investigated as a potential therapeutic for reversing the
deleterious consequences of high ROS levels on sperm quality (67). Some antioxidants
(zinc, lycopene, vitamin C, vitamin E, cryptoxanthin, selenium, and B-carotene), vitamins
(folate and vitamin D), low saturated or trans-fatty acid and omega-3 fatty acids intake
have been significantly correlated with high quality to sperm measures (54). Since
vitamin D receptor (VDR) expression and metabolizing enzymes of vitamin D were
established in spermatozoa and the testis, the crucial role of vitamin D in the reproductive

system of men has been hypothesized. Semen and hormone function are both affected by
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hypovitaminosis D (66).

There are many studies that reveal the effect of vitamins and antioxidant diet on semen
quality, but not all of them have the same conclusion on all semen parameters. A
prospective observational study reported a clinically significant association between
vitamin D level and sperm count, but no influence on sperm morphology or motility (69).
Vitamin D level in serum was positively related to semen volume, sperm count, total
motility, and normal morphology after controlling for potential confounders (68). Some
studies such as a meta-analysis published in 2019 reported a significant association
between only sperm motility or progressive motility and vitamin D, but not for other
semen characteristics (70). A cross-sectional study reported a relationship between sperm
morphology and motility and higher intakes of lycopene and the carotenoids 3-carotene.
In addition, moderate -carotene and vitamin C intakes were associated with the highest
concentration, total count, and motility of sperms, but no significant relationship was
found between vitamins A and E intakes and any of the parameters of semen (57).

The present study revealed that there is statistically significant relationship between
antioxidants and vitamins intake and morphology (P value = 0.024). Otherwise, there is
no significant association between antioxidants and vitamins intake and other semen
parameters. Participants who don’t take vitamins or antioxidants have normal sperm
morphology (71.3%) higher than those who take vitamins or antioxidants (53.3%). This
is unexpected result and against to what was hypothesized. The type of vitamins or
antioxidant, the amount of vitamin intake and frequency of its intake (daily or weekly)
weren’t determined in this study. These factors may play role in misunderstanding the
question so the participants didn’t answer accurately. At the same time, some of
participants take vitamins without medical prescription and may they don’t need for it so

this may give results against to previous studies.

4.2 Strength points and limitations of study
4.2.1 Strength points:

To our best knowledge, this is the first study in Palestinian people to evaluate all of
these risk factors or lifestyles, and determine their influences on male semen quality.
The study included many laboratories in Nablus where are representative to Nablus

area. The study participants were blinded to the study outcome, so preventing potential
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bias that may influence their report according to lifestyles. Accurate precise results were
obtained to patients because these laboratories used internal quality control to confirm
that everything in semen analysis was done well. Professional and qualified lab
technicians performed the semen analysis tests keeping the privacy and confidentiality
for the patients.

4.2.2 Limitations:

This study has several important limitations. Causal inference is limited as the same for
all cross-sectional studies, and despite of adjusting many suspected and known
confounders, we can’t exclude possibility of remaining confounders or chance finding
were not representative. Due to the semen analysis is sensitive issue, many patients
refused to participate in our study, so small number of study participants were collected.
The small size number of subjects in each group makes it difficult to draw concrete
conclusion, and a larger number may be necessary for such purpose. The clinical data of
the presence of varicocele in the patients is lacking, so we don’t sure that they have or not
the varicocele disorder. The main outcome of our study was to determine if there is an
association between smoking and some lifestyles on male semen quality in Nablus district
in a cross-sectional way, to better understand the actual role of these factors in our region.
Surely, a longitudinal study design and follow-up of patients for more long periods will

provide us more information.

4.3 Recommendations and Conclusion
4.3.1 Recommendations

— It is recommended to make further studies or research with larger sample size,
according to diet effect on semen quality.

— It is recommended to eat healthy food (fruit and vegetables), preventing high sugar
intake and processed food.

— Itis recommended to drink 1-3 cups of tea not more than 3 cups to have better semen
quality.

— Although 3-5 cups weekly of energy drinks have better normal sperm count, it is
recommended to drink moderately because excessive amounts of energy drinks
adversely affect the health and causes diseases.

— In further studies, it is recommended to make physical examination to patients to
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accurately exclude the varicocele.

— Determine the type of tea and exactly caffeine amount found in tea, coffee, energy
drinks.

4.3.2 Conclusion

The seminal fluid analysis determines the quality of semen as seminal density, sperm
count, morphology, and motility. It is the most crucial stage and diagnostic technique to
determine fertility. Waterpipe smoking and lifestyles (using drinks like energy drinks,
coffee and tea intake, nature of food as high sugar intake, processed and canned food, and
fruit and vegetables, obesity, antioxidant and vitamin intake) may affect semen quality

(agglutination, liquefaction time, sperm count, motility, and morphology).
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List of abbreviations

Abbreviation

Meaning

ACE2
BMI
BPA
DASH
DNA
EDCs
EMR
etc.
FSH
GnRH
IRB
LH

N
NO2
OR
OP
PAH
PCBs
ROS
RR
SC
SO2
SPSS

TSN
VDR
WHO
WP
WTS

Angiotensin-converting enzyme 2

Body mass index
Bisphenol A

Dietary Approaches to Stop Hypertension
Deoxyribonucleic acid
Endocrine-disrupting chemicals
Electromagnetic radiation.

Et cetera

Follicle-Stimulating Hormone.
Gonadotropin-releasing hormone.
Institutional Review Board
Luteinizing hormone

Population size

Nitrogen dioxide

Odds ratio

Organophosphate

Polycyclic aromatic hydrocarbons
Polychlorinated biphenyls
Reactive oxygen species

Relative ratio

Sertoli cells

Sulfur dioxide

Statistical package for social science
Testosterone

Total sperm number
Vitamin D receptor

World Health Organization
Waterpipe

Waterpipe tobacco smoke
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Self-administered questionnaire
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