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Abstract 
Background: Infertility can be a major concern for couples trying to conceive, and occupational 
hazards may constitute a main cause of infertility in men. Studies conducted throughout the world 
indicate that physical and chemical hazards in the workplace can have a negative impact on male 
fertility. The main objective of this study was to determine the frequency of occupational categories 
of men who attended an infertility clinic, and to evaluate the differences in the semen quality 
parameters among occupational categories.
Materials and Methods: This cross-sectional study was conducted on 1164 males who were 
referred to the Infertility Research Center in Tehran for treatment of infertility in order to evaluate 
the effects of certain occupations on infertility. The participants were divided into several categories 
according to their occupations and evaluated by means of a questionnaire for duration of infertility, 
BMI, sperm count, percentage of normal sperm morphology and percentages of sperm with class A 
and class B motilities. Descriptive statistics, analysis of variance, and correlations were conducted 
using SPSS 16.0 for Windows. 
Results: There were no statistically significant differences in the mean sperm count or sperm 
morphology between occupational categories. Assessment of the differences in the frequency of 
sperm motility classes between occupational categories revealed a significant difference only in 
the frequency of sperm with class B motility. The lowest mean percentages of sperm with class B 
motility were seen in those involved in the transportation industry, a finding in agreement with a 
number of other researches. 
Conclusion: Our findings revealed an association between occupation and sperm motility. Since 
our study population was relatively small and in many cases exposures to work hazards were brief, 
a larger study group must be evaluated in order to support the preliminary results of this study.
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Introduction
Infertility can be a major concern for young cou-
ples, leading to a wide range of other problems in-
cluding stress, anxiety, depression, family crisis and 
divorce. Infertile couples may spend large amounts 
of money and time on protracted infertility treat-
ment, hoping to achieve the desired cure. In a study 
performed by Kamali et al. in 2007, it was found 
that out of 2492 infertile cases, registered from 
1993 to 2001, 50.5% were related to male infertil-
ity and 11.6% were related to couple infertility (1). 
In a study performed by Yosefi at Mashhad Univer-
sity of Medical Sciences in 2001 on couples suffer-

ing from infertility, it was found that 35% of cases 
were caused by male factors and 13% by couple 
factors (2). In another study by Ghahramani and 
Ghaem in 2006, it was found that about half of all 
infertility cases are related to male factors (3). This 
study also emphasized that most infertile men do 
heavy, physically demanding jobs. 
Based on statistics released by the WHO, the preva-
lence of infertility is 10-15%. This means that one 
out of six couples suffer from infertility, among 
whom 35-40% of cases are related to male infertility 
disorders and 20% related to couple factors. From 
these findings, it can be concluded that male fertility 
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disorders play a leading role in half of all infertility 
cases. In a study performed by Vahidi et al., in 2005 
(4), which included 28 provinces, it was revealed 
that 25% of Iranian couples experience primary in-
fertility during their lifetime and 3.4% over a fixed 
period of time. Also, in a study by Molavi Nojomi et 
al. performed in west Tehran in 2000, the total preva-
lence of infertility was estimated at 12% (5). 
Among the known etiologies leading to infertility 
are occupation and exposure to harmful environ-
mental factors, both of which can be prevented. 
Preventing damaging occupational effects on the 
male reproductive system is a high priority for 
healthcare professionals and can be managed by 
promoting employee awareness and encouraging 
appropriate preventive measures when performing 
hazardous jobs. To this end, a list of hazardous jobs 
and factors has been provided and some of those 
jobs and several related ones were studied. 
In some previously published studies it has been 
reported that exposure to chemical hazards such as 
lead and pesticides could result in abortion and a 
reduced birth rate (6-9). Regarding the effects of 
exposure to occupational chemical and physical 
hazards on semen quality parameters, results of 
some previous studies indicate a negative relation-
ship between solvent or pesticide exposure and 
sperm motility and concentration (6, 10-12), and 
also a negative correlation between exposure to 
heat and sperm concentration, motility and normal 
morphology (13-15). 
In a study by Sadighi et al. (16) in an Infertility 
Research Center in Iran, it is pointed out that some 
factors in the human environment, such as certain 
working conditions (occupational and environ-
mental exposures), can put the human reproduc-
tive system at risk. This study showed that among 
500 people, 164 (32.8%) were affected by known 
factors influencing spermatogenesis according to 
these identified subgroups: 36 persons (22%) af-
fected by insecticides; 46 persons (28%) affected 
by solvents; 56 persons (34.1%) affected by heat; 
and 26 persons (15.9%) affected by a combination 
of these factors or others. In terms of occupation, 
34 persons (6.8%) were farmers, 40 persons (7.8%) 
were drivers and 22 persons (4.4%) were welders. 
Occupational hazardous factors were high among 
farmers and their sperm counts were significantly 
lower. Painters were three times more affected by 
oligospermia; those exposed to heat and solvents 
followed in rank. Sperm mobility was significantly 
lower among welders (16). 

Materials and Methods
This cross-sectional study was conducted on men 

who attended an infertility clinic located in Tehran, 
Iran. The study consisted of questionnaires com-
pleted by trained interviewers to provide informa-
tion about demographics, marital status, type and 
duration of infertility, occupational history includ-
ing job title and task, and exposure to occupational 
physical hazards. 
According to participants’ occupations and con-
sidering similar occupational exposures, twelve 
occupational categories were derived: Clerical, 
Sales, Agriculture, Painting, Services, Construc-
tion, Military, Mechanical, Transportation, Plastic 
Work, Metal Work and Electrical. Additionally, 
medical examinations by a urologist and semen 
analysis tests were performed for each participant. 
Semen specimens were assessed according to the 
WHO guidelines (1999) for volume, sperm con-
centration, progressive and non-progressive motil-
ity, and normal morphology (17). The semen anal-
ysis method in this study was computer-assisted 
semen analysis (CASA). 
A total of 1164 patients were recruited by simple 
randomization from September 2009 to March 
2010. Each subject signed an informed consent 
document after the goals of the study were fully 
explained. The Ethical Committee of Shahid Be-
heshti University of Medical Sciences approved 
the study. For statistical analysis SPSS 16 for 
Windows was used. Descriptive statistics were 
used to characterize the study population. The re-
lationships between semen parameters, age and 
body mass index (BMI) were investigated using 
Spearman non-parametric correlation. Analysis 
of variance was used to compare semen param-
eters between occupational groups.

Results
The means and standard errors of age, infertility 
duration and BMI of the participants were 33.83 
± 0.17 years, 6.23 ± 0.14 years and 26.01 ± 0.12, 
respectively. The frequencies of primary and sec-
ondary infertility were 89.7 and 10.3 percent, re-
spectively. Sperm analysis test results revealed 
that the means and standard errors of the sperm 
count, percentages of normal sperm morphology 
and percentages of sperm with class A and class 
B motilities were 44.89 ± 0.96 million/ml, 7.36 
± 0.14, 8.6 ± 0.21 and 23.13 ± 0.34, respectively. 
Statistical analysis revealed a significant negative 
correlation between age and the mean percentage 
of sperm with class B motility (r = -0.13, p<0.001), 
but there were no statistically significant correla-
tions between age and other sperm parameters, or 
between BMI and sperm parameters, because all 
participants’ BMIs were at the normal level. 
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Exposure to occupational physical hazards in-
cluding heat, vibration, ionizing radiation and 
non-ionizing radiation were reported in 42.8% 
(n=498), 17.6% (n=205), 0.3% (n=4) and 39.1% 
(n=455) of the participants, respectively. Also, 
heavy physical exertion and prolonged sitting were 
reported in 43.7% (n=509) and 62.1% (n=723) of 
participants, respectively. The four most common 
occupational categories among participants were 
Clerical, Sales, Transportation and Construction 
with frequencies of 30, 13.8, 10.1 and 10 percent 
respectively, and the least common was Plastic 
Work with a frequency of 1.7 percent. There were 
no statistically significant differences in the mean 
sperm count or sperm morphology between oc-
cupational categories.
Percentages of normal sperm morphology and 
sperm concentration among occupational catego-
ries are shown in figures 1 and 2, respectively. 
Assessment of the differences in the frequency 
of sperm motility classes between occupational 
categories revealed a significant difference only 
in the frequency of sperm with class B motility 
(p=0.03). 

Occupational categories
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Fig 1: Normal sperm morphology of occupational 
categories (%)

 
The highest and lowest mean percentages of sperm 
with class B motility were seen in the Electronics 
group (25.94 ± 2.5) and the Transportation group 
(20.26 ± 1.07), respectively. Figures 3 and 4 re-
spectively show the percentages of sperm motility 
class A and B among the occupational categories. 
Details of semen quality parameters among the oc-
cupational categories and comparisons between 
them are shown in table 1.
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Fig 2: Sperm concentration of occupational categories 
(million/ml)
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Fig 3: Sperm motility class A of occupational categories (%)
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Fig 4: Sperm motility class B of occupational categories (%)
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Discussion
Workers can be exposed to a number of harmful 
physical, chemical and psychological factors in 
their working environment. During recent years, 
the various diseases and disorders caused by these 
stressors have drawn the attention of a number of 
researchers throughout the world. The effect of cer-
tain working hazards on the human reproductive 
system is one of the areas that have been studied 
and a number of reports concerning this have been 
published. In Iran however, a limited number of 
studies have been conducted on the growing prob-
lem of infertility. This study was undertaken with 
the goal of gaining a broader understanding of the 
factors in the working environment that can lead 
to decreased semen quality and related infertility 
in Iranian men. Understanding what constitutes a 
hazardous occupation in terms of its effect on fer-
tility can be a major stepping stone to understand-
ing how to deal with each factor and what types of 
preventive measures need to be taken. 
In this study, information was obtained from 1164 

men who reported problems with infertility. They 
were classified by occupation type including 
Clerical, Sales and Transportation, among others. 
The results indicate that the infertility rate among 
workers in the Transportation industry was high-
est in this study. The hazards that may cause this 
include being sedentary for long periods of time, 
vibration and exposure to heat. The semen analy-
sis of this group showed that class B motility was 
lower than in other occupational groups (mean 
class B motility = 20.26 ± 1.07 and mean class A 
motility = 7.004 ± 0.56). The sperm morphology 
of this group was also lower compared to other oc-
cupations, but not significantly. Our results were 
similar to those reported by Figà-Talamanca et al.  
in a study in Italy on taxi drivers (18). Our results 
show that sperm counts among painters and con-
struction workers compared to other occupations 
were lower which is also in agreement with results 
reported by Sadighi et al. (16). 
In this research, 47.4% of participants reported 
that they had a stressful working environment. 

Table 1: Comparison of semen quality parameters between the occupational categories

P-
Va

lu
e

Occupational categories

Semen quality 
parameters

E
le

ct
ri

ca
l

(n
=2

8)

M
et

al
 w

or
k

(n
=8

5)

Pl
as

tic
 w

or
k 

(n
=2

0)

Tr
an

sp
or

ta
-

tio
n

M
ec

ha
ni

ca
l 

(n
=3

7)

M
ili

ta
ry

(n
=7

3)

C
on

st
ru

ct
io

n
(n

=1
16

)

Se
rv

ic
es

(n
=9

0)

Pa
in

tin
g

(n
=3

3)

A
gr

ic
ul

tu
re

 
(n

=5
5)

Sa
le

s
(n

=1
61

)

C
le

ri
ca

l 
(n

=3
49

)

0.13

4.
1 

(0
.3

3)

3.
5 

(0
.1

7)

3.
6 

(0
.4

3)

3.
3 

(0
.1

7)

3.
6 

(0
.3

)

3.
7 

(0
.1

9)

3.
6 

(0
.1

6)

3.
4 

(0
.1

8)

2.
9 

(0
.2

6)

3.
7 

(0
.2

9)

3.
2 

(0
.1

3)

3.
5 

(0
.0

9)

Volume of 
ejaculate (ml)
Mean (SE)

0.11

37
 (5

.2
7)

46
.7

 (3
.4

)

51
.5

 (7
.2

5)

39
.4

 (2
.7

2)

47
.1

 (5
.8

4)

40
.5

 (3
.7

1)

42
.6

 (3
.1

7)

54
.9

 (4
.4

3)

43
.8

 (4
.7

)

44
.6

 (4
.3

)

44
.2

 (2
.3

2)

45
.9

 (1
.7

8)Sperm 
Concentration 
(million/ml)
Mean (SE)

0.26

6.
5 

(0
.7

53
)

7.
9 

(0
.5

49
)

7.
2 

(1
.3

15
)

6.
6 

(0
.4

92
)

8.
1 

(0
.9

81
)

6.
7 

(0
.5

02
)

6.
7 

(0
.4

44
)

8.
4 

(0
.5

22
)

8.
8 

(0
.8

25
)

6.
8 

(0
.5

96
)

7.
4 

(0
.3

54
)

7.
5 

(0
.2

5)

Sperm Mor-
phology 
(% Normal) 
Mean (SE)

0.23

7.
4 

(1
.1

9)

8.
4 

(0
.7

52
)

8.
9 

(1
.7

4)

7 
(0

.5
62

)

8.
5 

(1
.1

1)

8.
9 

(0
.8

49
)

9.
9 

(0
.8

35
)

7.
6 

(0
.6

68
)

8.
5 

(0
.8

86
)

10
.1

 (1
.2

43
)

9.
1 

(0
.5

36
)

8.
6 

(0
.4

01
)

Sperm Motility 
(% Class A)
Mean (SE)

0.03

25
.9

 (2
.5

6)

24
.8

 (1
.1

3)

23
.3

 (2
.8

5)

20
.3

 (1
.0

7)

25
.2

 (1
.7

3)

23
.8

 (1
.4

3)

22
.5

 (0
.9

4)

24
.7

 (1
.2

74
)

25
.7

 (1
.9

5)

23
.5

 (1
.6

9)

21
.1

 (0
.9

4)

23
.5

 (0
.6

1)

Sperm 
Motility 
(% Class B)
Mean (SE)

IJFS, Vol 5, No 2, Jul-Sep 2011  69

Vaziri et al.



42.8% were exposed to heat during the work pe-
riod, similar to results reported by some previous 
studies (13, 16, 19). Rachootin and Olsen showed 
that exposing men to heat increased infertility (20). 
Hjollund et al. also showed that welders have low 
sperm counts (14).
Taking into account that 97.1% of our participants 
were from urban areas and only 2.9% from rural 
areas, we must assume that there are two possible 
factors leading to this difference. First, those men 
who live in rural areas have less access to the In-
fertility Research Center to seek treatment; second, 
men who live and work in rural areas are not ex-
posed to industrial hazards on the same level as 
men in urban areas and have fewer problems with 
infertility; and third, the rate of rural and urban 
population are a determining factor in the percent-
ages of infertility.
In relation to our work categories, 394 people 
(30%) of our participants were clerical workers 
and 161 (13.8%) in retail jobs. There is little docu-
mentation concerning the hazards associated with 
these occupations and we did not find any clini-
cally significant correlation between the work en-
vironment and infertility in these groups.
Some previous studies have well documented the 
effects of chemical and toxic material on infertility 
and the motility and morphology of sperm (11, 16), 
and several studies show that smoking contributes 
to infertility. Our research, however, did not find a 
significant correlation between infertility and qual-
ity of sperm. We believe that the relatively small 
number of samples and the time of exposure could 
be the reasons for our findings and thus we could 
not thoroughly evaluate and analyze these effects. 
We recommend further research with samples tak-
en from larger population groups who are directly 
exposed to chemicals for longer periods.

Conclusion 
In this study, we have determined the prevalence of 
men who were referred to the Infertility Research 
Center in Tehran suffering from infertility and the 
association of infertility to either their jobs or re-
lated factors, and then established the prevalence 
of risk factors. This study could help to recognize 
hazardous jobs and factors (both chemical and 
physical) in association with infertility in men and 
can be referred to as a resource for other analytical 
studies concerning all factors influencing infertil-
ity. 
Considering the importance of occupational expo-
sure and its hazardous effects on fertility which nu-
merous studies have confirmed, it seems necessary 
to conduct a thorough descriptive study about the 

occupational factors influencing infertility among 
men who have been registered in the Infertility Re-
search Center. To do this, we have also utilized the 
contributions of colleagues in other cities and the 
Ministry of Health to find the prevalence of infer-
tility among men related to various occupations. A 
study could be designed to evaluate the prevalence 
of infertility in high-risk professions. Analytical 
studies can also be drawn based on such analysis 
and the relevant factors [such as Pb (lead), heat, 
solvents] and cases can be studied. Workers' safety 
and commitment to the safety principles in the 
workplace can keep infertility factors at a mini-
mum level. Safety principles and standards have 
not been granted real status in Iranian workplaces 
and many harmful exposures, which are not con-
sidered problematic under the current standard, 
could be avoided with more thorough regulation.
Our findings support the results of previous studies 
regarding the association between occupation and 
sperm motility, particularly in the transportation 
category in which sedentary work is a common 
hazard. Further research is necessary to evaluate 
the observed associations in this study. 

Acknowledgements
This study was sponsored by the Royan Institute 
for Reproductive Biomedicine, ACECR and Fac-
ulty of Health, Safety and Environment (HSE), 
Shahid Beheshti University of Medical Sciences. 
The research team would like to reflect apprecia-
tion to Judy Noor-Mohammadi and Vahid Asgari 
for their cooperation and contribution in this study. 
There is no conflict of interest in this article.

References
Kamali M, Baghestani AR, Kashfi F, Kashani H, Tava-1. 
johi S, Amirchagmaghi E. A survey on infertility in Roy-
an Institute. Iranian Journal of Fertility and Sterility. 
2007; 1(1): 23-26. 
Yousefi Z. Evaluating the prevalence of infertility etiol-2. 
ogy in Infertility Center of Mashhad University of Medi-
cal Sciences. Journal of Mashhad University of Medi-
cal Sciences. 2001; 44(73): 91-95.
Ghahramani F, Ghaem H. The effective factors on 3. 
male infertility: A case - control study. Journal of Gor-
gan Medical Sciences. 2006; 7(2):42-45.
Vahidi S, Ardalan A, Mohammad K. Prevalence of pri-4. 
mary infertility in the Islamic Republic of Iran in 2004-
2005. Asia Pac J Public Health. 2009; 21(3):287-93.
Molavi Nojomi M, Ashrafi M, Kohpayezadeh J. Evalu-5. 
ation the prevalence of male and female infertility in 
west of Tehran. Journal of Iran University of Medical 
Sciences. 2001; 8(27):633-640.
Petrelli G, Mantovani A. Environmental risk factors and 6. 
male fertility and reproduction. Contraception .2002; 
65(4): 297-300.
Lindbohm ML, Hemminki K, Bonhomme MG, Anttila A, 7. 
Rantala K, Heikkila P, et al. Effects of paternal occupa-

70

Occupation and Semen Quality



tional exposure on spontaneous abortions. Am J Public 
Health 1991; 81(8): 1029-1033.
Tielemans E, van Kooij R, te Velde ER, Burdorf A, 8. 
Heederik D. Pesticide exposure and decreased fertili-
zation rates in vitro. Lancet.1999; 354(9177): 484-485.
Sallmen M, Lindbohm ML, Antilla A, Taskinen H, Hem-9. 
minki K. Parental occupational lead exposure and con-
genital malformations. J Epidemiol Community Health. 
1992; 46(5): 519-522. 
Cherry N, Labreche F, Collins J, Tulandi T. Occupa-10. 
tional exposure to solvents and male infertility. Occup 
Environ Med. 2001; 58(10): 635-640.
Swan SH, Kruse RL, Liu F, Barr DB, Drobnis EZ, Red-11. 
mon JB, et al. Semen quality in relation to biomarkers 
of pesticide exposure. Environ Health Perspect. 2003; 
111(12): 1478-1484.
Whorton D, Krauss RM, Marshall S, Milby TH. Infertil-12. 
ity in male pesticide workers. Lancet. 1977; 2: 1259-
1261.
Torabizadeh A. The relationship between occupation 13. 
and male infertility, proceedings of environmental fac-
tors and infertility seminar; 2002 Jan 30-31; Tehran, 
Iran.
Hjollund NH, Bonde JP, Jensen TK, Henriksen TB, 14. 
Kolstad HA, Ernst E, et al. A follow up study of male 

exposure to welding and time to pregnancy. Reprod 
Toxicol. 1998; 12(1): 29-37.
Bonde JP. Semen quality in welders exposed to radi-15. 
ant heat. Br J Ind Med. 1992; 49(1):5-10. 
Sadighi MA, Aminian O, Dehghan F. Occupational 16. 
exposure frequency in men with idiopathic abnormal 
spermatozoa visiting Royan Institute in 1998-2001. J 
Reprod Infertil. 2003; 4(3):203-212. 
WHO Laboratory Manual for the examination of hu-17. 
man semen and sperm-cervical mucus interaction.4th 
ed. Cambridge, United Kingdom: Cambridge Univer-
sity Press; 2000; 4-22.
Figà-Talamanca I, Cini C, Varricchio GC, Dondero F, 18. 
Gandini L, Lenzi A, et al. Effects of prolonged auto-
vehicle driving on male reproduction function: a study 
among taxi drivers. Am J Ind Med. 1996; 30(6):750-
758.
Velez de la Calle JF, Rachou E, Le Martclot MT, Du-19. 
cot B, Multigner L, Thonneau PF. Male infertility risk 
factors in a French military population. Hum Reprod. 
2001; 16(3): 481-486.
Rachootin P, Olsen J. The risk of infertility and delayed 20. 
conception associated with exposures in the Danish 
workplace. J Occup Med. 1983; 25(5): 394-402.

IJFS, Vol 5, No 2, Jul-Sep 2011  71

Vaziri et al.


