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ABSTRACT

Background: Working with particular substances or under certain working situations may cause some workers to
experience abnormalities in their sexual or reproductive health. Occupational exposures can lead to infertility, but the
workers may not be aware of such problems. The purpose of the study was to determine the association between male
infertility and occupation of industrial workers in organized sector.

Methods: Prospective case-controlled study that included 136 industrial workers working in organized sector and
attending infertility clinic for treatment. This study included male partners aged between 21-46 years with primary or
secondary infertility and undertaking same occupation for at least last three months. Complete infertility workup of all
male partners attending infertility clinic was done that included detailed history and information related to occupation.
Routine semen parameters were evaluated according to the 2010 World Health Organization (WHO) criteria.

Results: In the present study, significant semen abnormalities were observed in male partners with age more than 31
years and undertaking arduous jobs for more than 5 years (p <0.05) in study group (n=136) as compared to control
group (n=62). The abnormal semen count was observed in 114 (83.2%) workers in the study group that included 43
(31.6%) with total sperm concentration (TSC) less than 10 million/ml and azoospermia in 44 (32.3%). Reduced
motility (asthenozoo-spermia) was observed in majority 125 (91.9%) of male partners. The findings were significant
(p <0.05) as compared to control group.

Conclusions: Preventive measures in the workplace need to be established to reduce the effect of occupational
hazards and its influence in the semen parameters ultimately leading to infertility.
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INTRODUCTION a metaanalysis that showed that sperm density had

declined globally by about 50% during the second half of
There have been several studies in past decade that have the last century and attracted significant attention and
focused on the investigation of seminal quality including have been a matter of debate.! It is suggested that the
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increased frequency of male reproductive abnormalities is
due to adverse effects of environmental or lifestyle
factors, such as occupational and environmental
exposures, medications, and sexually transmitted
diseases.?® In last quarter of century there has been
intensive  industrialization, urbanization, population
growth and extensive usage of pesticides in agriculture.
There are many studies that suggest that the living
condition of males play a significant role in
spermatogenesis and hormonal metabolism disorders due
to pollution of air, water and earth.*® Working with
particular substances or under certain working condition
may cause some workers to experience abnormalities in
their sexual or reproductive health.

The occupational exposures can lead to infertility, but the
workers may not be aware of such problems. There could
be strong association with occupation of industrial
workers influencing semen parameters underdoing
infertility treatment. Exposure to occupational hazards
can cause changes in the sex drive of men and women,
which can inhibit or prevent fertilization. It can also
damage the eggs or sperm, cause changes in the genetic
material carried by the eggs and sperm (which can result
in birth defects), and cause cancer or other diseases in the
reproductive organs of men or women. Spermatogenesis
disruption can occur with occupational exposure to
organic solvents which are widespread in industrial
workers. Because of the inherent difficulties of
conducting such studies in industrial populations few
systematic studies have been carried out on the study of
workplace hazards and their effects on male reproductive
function. The hypothesis for the study was possible
association of male infertility with the occupation of
industrial workers undergoing infertility treatment. The
main objective of the study was to determine the
association between occupation and semen parameters of
males working as industrial workers attending infertility
clinic.

METHODS

Prospective case-controlled study to test the hypothesis
whether there is association of male infertility with
occupation of industrial workers and included male
partners attending infertility clinic between years July
2012 to August 2017. In total study included 136 male
partners of the sub-fertile couples working in organized
industrial sector and 62 male partners in control group.
Couples attended the infertility clinic for evaluation of
infertility and treatment at a tertiary care hospital during
the period of 5 years.

The case control study was carried out in three stages-
first stage was conducted using a questionnaire devised
by the authors of the study, the second and third stages
were physical examination and evaluation of male semen
parameters respectively. The questionnaire used in the
study consisted of two sections. The first section included
complete infertility workup of all male patients attending
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the infertility clinic with detailed present, sexual,
contraceptive, past and family history taking including
smoking, alcohol intake habit. The second part of
questionnaire was mainly designed to collect information
on respondent’s age, type of occupational activity i.e.
occupation performed, assessment of work in terms of its
arduousness nature i.e. hazardous, arduous or mixed with
its possible health hazards and duration of employment in
years.

In the second stage of the study physical examination of
males was done to evaluate the testicular size and rule out
variocoele or any other abnormality. During the third
stage of study semen analysis was performed for each
male for diagnosing male factor of infertility. The sample
was collected after a minimum of 02 days of sexual
abstinence through masturbation. The specimen was kept
for liquefaction at ambient temperature, between 25°C to
37°C before routine semen analysis was done as per
defined 2010 WHO criteria. Based on the semen analysis
patient were allocated into 2 groups, study group with
abnormal semen parameters and into control group with
normal semen parameters.

After categorizing the groups according to semen
analysis, they were represented into various occupations
and considering all the jobs mentioned and workplace
characteristics. The respondents were divided into three
categories were hazardous which were males who
performed occupation associated with an increased risk
of occurrence of infertility problems (n= 17, 12.5%) i.e.
the occupation of farmers using pesticides and herbicides,
printing press, glass cutting, zinc polishing, welding, iron
steel worker, iron cutter, incinerator worker, tobacco
processing, plastic production, smiths etc, Arduous
includes males performing occupation which do not
increase the risk of occurrence of fertility disorders
(n=65, 48%) i.e. the occupation of hard physical stress,
exposure to stress, shift workers, taxi drivers, tailor,
labour supervisor, field worker, working at height, sales
executive, office clerk, peons, computer operators,
security guards, mechanics, refuse removal etc and mixed
includes males occupation associated both with increased
risk and long working hours i.e. (n=54, 39.5%) bakers,
cloth ironing, factory workers, cooks, construction
workers, electronic, mobile repair workers etc.

The study inclusion criteria included male partners of the
sub-fertile couple with age between 21-46 years with
primary or secondary infertility, BMI between 18-30
kg/m? and working in the same occupation for at least last
three months. As per exclusion criteria, study excluded
male partners with medical disease such as diabetes
mellitus, hypertension, mumps, tuberculosis, STD’s
hydrocele, varicocele, undescended testis, inguinal hernia
repair or surgery for hypospadias, congenital absence of
vas deferens or some kind of genetic or chromosomal
abnormalities. Further study also excluded males taking
any psychotropic, anti-epileptics or cardiotropics drugs,
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males having tumors or undergoing chemotherapy that
could impair semen parameters.

Categorical variables were presented in number and
percentage (%) and continuous variables were presented
as meantSD and median. Qualitative variables were
correlated using Chi-Square test/Fishers Exact test. A p
value of <0.05 was considered statistically significant.
The data was entered in MS EXCEL spread sheet and
analysis was done using Statistical Package for Social
Sciences (SPSS) version 21.0.

RESULTS

Based on the semen density patient were categorized into
2 groups, study group (n=136) included patient with
abnormal semen parameters with either abnormal total
sperm concentration or total motility and control group
(n=62) included patient having semen parameters with
both total sperm concentration and total motility within
range as per WHO standards. The majority of males 72
(52.9%) in the study group were aged between 31- 46
years and remaining 64 (47.0%) were age <31 years.

Table 1: Baseline demographic variables and semen parameters of occupational workers undergoing infertility
treatment.

Cases (n=136)

Control (n=62)

21-25 yrs. 10 (7%) 12 (19.3%) 1
26-30 yrs. 54 (40%) 44 (70.9%) 1.4 0.58-3.7 0.414
Age 31-35 yrs. 55 (40%) 4 (6.4%) 16.5 4.4-61.5 <0.0001
36-40 yrs. 13 (10%) 2 (3.2%) 7.8 1.4-43.0 0.0185
>40 yrs. 4 (3%) 0 10.7 0.5-222.8 0.1256
Type of Primary infertility 133 (98%) 62 (100%) 1
infertility Secondary infertility 3 (2%) 0 3.2 0.1-64.4 0.4347
Type of Arduous 65 (48%) 48 (77%) 1
employment Hazardous 17 (12%) 14 (23%) 0.89 0.4-1.9 0.7893
Mixed 54 (40%) 0 80.7 4.8-1339.4 <0.0001
Total Less than 5 yrs. 81 (60%) 62 (100%) 1
duration of  5-10 yrs. 37 (27%) 0 57.5 3.4-955.0 <0.0001
employment  More than 10 yrs 18 (13%) 0 28.3 1.6-480.0 0.0204
No sperms 44 (32%) 0 247.2 14.6-4183.9 <0.0001
Total sperm <10 million 43 (32%) 0 241.6 14.2-4091.4 <0.0001
count (TSC)  10-15 million 27 (20%) 0 152.7 8.9-2610.0 <0.0001
>15 million 22 (16%) 62 (100%) 1
Total Normal motility 11 (8.0%) 62 (100%) 1
af’:g"g[)) Abnormal 125 (92%) 0 1364.1 79.0-23528.3 <0.0001
Total 136 (100%) 62 (100%)

*The univariate analysis done to know the for possible association of analyzed variables and it predicted that male partners agedbetween
31-35 years doing mixed type of job for minimum 5-10 years have more chances of having abnormal sperm concentrations and motility

with higher odds ratio (OD).

Table 1 represents demographic variables and semen
parameters in male occupational workers and their
comparison with control group. The maximum cases with
abnormal semen parameters were observed in the age
group of 31-35 years and were of primary infertility
(97.7%), one of the important observations of the study
was industrial workers undergoing treatment for impaired
semen parameters were working in arduous conditions
(47.7%). The maximum abnormal semen parameters
were observed in 59.5% workers whose period of
employment in the particular job was less than 5 years
with reduced total sperm concentration from <10 million
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(32%) to no sperms (32%) and the results were
significant when compared to control group (p <0.05). In
the study group abnormal semen count were observed in
114 (83.2%) workers. 125 (92%) of 136 patients
presented with asthenozoospermia. The findings were
significant (p<0.05) as compared to control group.

Table 2 shows association of male infertility with
occupation of industrial workers i.e. arduous, hazardous
or mixed category. The majority of workers with primary
infertility 62 (95.3%) with age more than 31 years were
undertaking arduous jobs 27 (41.5%) (p=0.187). It was
further observed from the study that 29 (44.6%) workers
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were doing arduous jobs for minimum of 10 years of
employment presented with abnormal semen parameters
52 (96.3%) may be due to prolonged occupational
exposure. The arduous workers also presented with
abnormal sperm motility in 59 (90.7%) and azospermia in
23 (35.8%) with significant findings (p <0.05). The

workers who were in arduous job in the study group were
further subdivided according to semen density 17
(26.1%), males having semen density (total sperm count)
>15x108 min/ml, 9 (13.8%) with TSC 10-15 x10° min/ml
and 16 (24.6%) males had TSC <10x10® mIn/ml and 23
(35.8%) with no sperms or azoospermia.

Table 2: Association of demographic variable and semen parameters with type of employment in the study group.

Arduous
21-25 yrs. 6
26-30 yrs. 20
31-35 yrs. 27
Age (years) 36-40 zrs. 10
>40 yrs. 2
Total 65 (48 %)

Primary infertility 62

Type of infertility ~ Secondary infertility 3

Total 65 (48 %)
Less than 5 yrs. 21
Duration of 5-10 yrs. 29
employment More than 10 yrs. 15
Total 65 (48%)
<10 million/ml 16
10-15 million/ml 9
Total sperm count >15 million/ml 17
(TSC) No sperms 23
Total 65 (48%)
- Ab | 59
Total motility NO?;;Ta 6
A+B CD
( ) Total 65 (48%)
DISCUSSION

In the present study, the occupational workers who were
undergoing treatment for primary infertility were either
doing hazardous, arduous or mixed type of jobs and
presented with significant reduction in the total sperm
concentration. In study group, 83.2% of workers
presented with abnormal semen parameters with majority
(92%) of them having asthenozoospermia within 5 years
of employment. The present study also highlights the
significant changes in semen parameters including total
sperm count and sperm motility in male partners aged
more than 31 years doing arduous jobs for minimum of 5
years. The alteration of semen parameters with age of
male has direct correlation with nature and duration of
employment. It was observed in the study that semen
density decreases with age and confirms observation
made by other authors.”®

The division of males according to the occupation
performed was based on literature reports directly or
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Hazardous Mixed

0 4 10 (7%)

6 28 54 (40%)

10 18 55 (40%)

1 2 13 (10%) 0.144
0 2 4 (3%)

17(12%) 54 (40%) 136 (100%)

17 54 133 (98%)

0 0 3 (2%) 0.187
17 (12%) 54 (40%) 136 (100%)

6 54 81 (60%)

8 0 37 (27%)

: : s <0.0001
17 (12%) 54 (40%) 136 (100%)

6 21 43 (32%)

1 17 27 (20%)

3 2 22 (16%)

7 14 44 (32%) <0.0001
17 (12%) 54 (40%) 136 (100%)

17 49 125 (91.9%)

0 5 11 (8.0%) 0.425
17 (12%) 54 (40%) 136 (100%)

indirectly indicating the relation between a specified
occupation and fertility disorders.®* There are many
physio-chemical agents that lead to exposure in
occupational workers and same have been reported to
impair male fertility (Figure 1). The hazardous workers
working in hot occupational environments with exposure
to ionizing radiation or high temperature radiant heat as
among welders, foundry workers, ceramic workers and
bakers may cause reduced sperm count as reported by
many studies.’?? In this study, the men working in
mixed type of employment were found to have maximum
impaired semen parameters as compared to hazardous
and arduous group. Studies have also demonstrated that
there is significant decline in average sperm densities
over the past in men sitting for work for eight hours a day
with average 0.7°C higher scrotal temperature during the
day. An increase of scrotal temperature in person day
doing arduous jobs like in taxi drivers, computer
operators, office clerks etc. may be sufficient to impair
spermatogenesis and thus resulting in derailed semen
parameters.?532 In this study, men working in arduous
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conditions had severe oligospermia in 24% and 35.3%
had no sperms.

Occupational Exposure
Endocrine disrupting compounds
(Heavy metals as lead, Cadmium, organic solvents, pesticides, plastics, heat etc)

g

Hypothalamic-pitustary —gonadal axis disturbed

g

Testicular damage

g

Abnormal semen parameters

g

Male infertility

Figure 1: Mechanisms of male infertility attributed to
occupational and lifestyle factors.

The present study suggests that working conditions of
occupational workers influence male semen parameters.
But there could be other confounding factors such as poor
working conditions, hygiene, use of tobacco and alcohol
intake can also attributes to altered semen parameters.

So, this is one of the limitations of the study and it is
difficult to single out the role of any one workplace
hazard such as occupational exposure conditions and it
tends to be complex with multiple confounding variables
such as smoking, alcohol consumption, diet and
socioeconomic status etc. Any of these factors might
have adverse effects on male reproductive function.?

The study included small sample size as a greater number
of males needs to be included in future studies for getting
robust epidemiological data. This study contributes
additional information on the growing evidence linked to
on job hazards leading to male fertility problems by
impacting semen parameters. It is responsibility of
employers and regulators to minimize exposure to the
population from those toxins by use of proper personnel
protecting equipment’s and other safety precaution as
required.

Education about reproductive health and potential
hazards in the workplace is important for all workers.
Further research is needed to help obtain further
evidence-based data on the effect of occupation in
organized sector industrial workers. This may help in
achieving a better reproductive health of the workers by
providing conductive working environment.
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