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Abstract

Introduction: Welding is a metal joining process widely used in fabrication industry
worldwide. Welding emissions are known to cause adverse effects on male reproductive
system. The degree of hazard depends on the composition, concentration, and the length of
exposure to emissions. Sri Lanka Navy has more than 300 welders at key establishments but
their fertility status has not been assessed.

Objectives: The objective of this study was to describe the socio-demographic and lifestyle
factors of welders and non-welders, and to describe the occupational exposures of welders of
Sri Lanka Navy working in Colombo. The lifestyle factors, occupational factors and sperm
parameters of welders and non-welders were compared.

Methodology: A descriptive study was done with welders (n=44) and non-welders (n=44) of
Sri Lanka Navy base in Colombo. Socio-demographic and lifestyle factors of both groups
and occupational factors of welders were studied. Semen samples were obtained from
welders and non-welders after informed consent. Semen fluid analysis (SFA) was performed
according to guidelines of WHO (2010), at Naval General Hospital Colombo and sperm
parameters were compared in welders and non-welders. Correlation between lifestyle and
occupational factors, and sperm parameters of welders were assessed. Ethical clearance was
obtained from the Faculty of Medicine, Kothelawela defense University.

Results: The socio-demographic characters and lifestyle factors of both welders and non-
welders were similar. Welders working in shipyard /on board ships were more exposed to
welding emissions than those welders in fabrication workshop. The sperm parameters were
normal in 70% of welders when compared to 86% for non-welders. Among welders sperm
concentration was abnormal in 16% and sperm motility was abnormal in 11%. In contrast
only 7% of non-welders had abnormal sperm concentration and motility was normal in all of
them. Although the dose of exposure (hours/day) to welding emissions did not have a
significant effect on sperm parameters of welders, the total duration of exposure (number of
years of exposure) had a significant effect on sperm concentration of welders (r = -0.4 p =
0.007). Squatting position and wearing synthetic underpants had a significant association
with sperm concentration of welders.

Conclusion: In this study the socio demographic and life style factors among welders and
non-welders of the SLN base in Colombo were similar. Long term exposure to welding
emission had a significant effect on sperm concentration but there were no effects with short
duration of exposure. Welding in squatting position and wearing of dark coloured synthetic
underpants was associated with a lower sperm concentration in welders.




TABLE OF CONTENTS

Declaration of the candidate and supervisiors

Dedication

Acknowledgement

Abstract

The table of contents

List of figures
List of tables
List of abbreviations

List of appendices

1 Introduction

2 Literature Riview

2.1

2.2

2.3

2.4

2.5

2.6

2.7

Male reproductive system

Process of spermatogenesis

Process of sperm maturation and ejaculation
Hormonal regulation of spermatogenesis
Factors affecting to sperm quality

2.5.1 Structural abnormalities

2.5.2 Hormonal abnormalities

2.5.3 Abnormalities in heat regulation
2.5.4 Chemical influences

2.5.5 Occupational factors

2.5.6 Lifestyle factors

Effects of welding on male semen quality

Welding in Sri Lanka Navy

V-Vil
Viii-x
Xi
Xii-xiii
Xiv
1-3
4-29
4

4-6
6-7
7-8
8-26
8-11
11-12
12-13
13-14
14-21
21-26
26-28

28-29




3. Methodology

3.1

3.2

3.3

3.4

3.5

3.6

3.7

Introduction

Sample selection

Sample size

Data collection

3.4.1 Socio Demographic data
3.4.2 Semen collection

3.4.3 Seminal fluid analysis
3.4.4 Quality assurance of laboratory procedures
Data entry and analysis

3.5.1 Dataentry

3.5.2 Statistical analysis
Ethical considerations

Definitions of variables

4 Results

4.1

4.2

4.3

4.4

Socio demographic and life style factors

Occupational exposures of the welders

Sperm parameters of the welders and non-welders
Association of socio-demographic, lifestyle and
occupational factor with sperm parameters

4.4.1 Socio demographic factors and sperm parameters
4.4.2 Lifestyle factors and sperm parameters

4.4.3 Occupational factors and sperm parameters

5 Discussion

6 Conclusion and Recommendations

30-38

30

30

31

31-36

31-32

32

32-33

34-36

36-37

36

37

37

38

39-61

39-40

41

41-42

42-61

42-47

47-53

53-61

62-67

68-69

Vi



References list
Appendix 'l
Appendix 'II'
Appendix 'lI'

Appendix V'

Vil



LIST OF FIGURES

Figure 2.1
Figure 2.2
Figure 2.3
Figure 2.4
Figure 2.5
Figure 3.1
Figure 3.2

Figure.4.1

Figure 4.2

Figure 4.3

Figure 4.4

Figure 4.5

Figure 4.6

Figure 4.7

Figure 4.8

Parts of the male reproductive system

Graphical presentation of spermatogenesis

Blood testis barrier

Hormonal regulation of sperm production

Spermatic cord

Xpar chart for sperm concentration

Spar Chart for sperm concentration

Proportion of sperm abnormalities of welders and
non-welders

Correlation between ages of welders with volume (ml)
per ejaculation

Correlation between ages of welders with sperm
concentration x 10%/ml

Correlation between age of welders and percentage of
progressive motility

Correlation between age of welders and percentage of
total motility

Correlation between BMI of welders and semen
volume (ml) per ejaculation

Correlation between BMI of welders and sperm
concentration (10° per ml)

Correlation between BMI of welders and Percentage of

progressive motility

Page

13

35

36

42

43

43

44

44

45

45

46

viii



Figure 4.9

Figure 4.10

Figure 4.11

Figure 4.12

Figure 4.13

Figure 4.14

Figure 4.15

Figure 4.16

Figure 4.17

Figure 4.18

Figure 4.19

Figure 4.20

Correlation between BMI of welders and percentage of
total motility

Correlation between colour of undergarment and
volume (ml) per ejaculation

Correlation between colour of undergarment and
sperm concentration

Correlation between colour of undergarment and
percentage of progressive motility

Correlation between colour of undergarment and
percentage of total motility

Correlation between colour of undergarment and
volume (ml) per ejaculation

Correlation between materials of undergarment
and sperm concentration

Correlation between material of undergarment and
percentage of progressive motility

Correlation between material of undergarment and
percentage of total motility

Correlation between dose of exposure and

volume (ml) per ejaculation

Correlation between dose exposure and sperm
concentration

Correlation between dose of exposure and percentage of

progressive motility

46

48

48

49

49

50

51

51

52

53

54

54




Figure 4.21

Figure 4.22

Figure 4.23

Figure 4.24

Figure 4.25

Figure 4.26

Figure 4.27

Figure 4.28

Figure 4.29

Figure 4.30

Figure 4.31

Correlation between dose of exposure and percentage of
total motility

Correlation between total duration exposed to

welding emission and volume (ml) per ejaculation
Correlation between total duration exposed to welding
emission and sperm concentration (millions per ml)
Correlation between total duration exposed to

welding emission and percentage of progressive motility
Correlation between total duration exposed to welding
emission and percentage of total motility

Correlation between posture of welders and

volume (ml) per ejaculation

Correlation between posture of welders and

sperm concentration

Correlation between posture of welders and

percentage of progressive motility

Correlation between posture of welders and

percentage of total motility

graphical presentations of sperm abnormalities of welders
with total exposure more than mean total exposure
graphical presentations of sperm abnormalities of welders

with total exposure less than mean total exposure

55

56

56

57

57

58

58

59

59

61

61




LIST OF TABLES

Table 2.1

Table 3.1
Table 4.1
Table 4.2
Table 4.3

Table 4.4

Table 4.5

Table 4.6

Summary of application and effect on male fertility of
commonly used chemicals

Sperm counts of five (5) QC Sample

Demographic characteristic of welders and non-welders
Comparison of lifestyle factors of welders and non-welders
Sperm parameters of welders and non-welders

Summary of correlation between socio demographic and
lifestyle factors with sperm parameters

Summary of correlation between lifestyle factors and
sperm parameters

Summary of correlation between occupational factors

and sperm parameters

Page

17
34

39

40

41

47

52

60

Xi



LIST OF ABBREVIATIONS

Abbreviations
BDCP

BMI
BTB
CAVID
EDB
EMF
FSH
GnRH
GMAW
IM

LH
MIG
NP
SLN
SLNS
SMAW
TCE
THC
TIG
PCE
PER

PPE

Description
Deibromochloropropane

Body Mass Index

Blood Testis Barrier

Congenital Absence of Vas Deferens
Ethylenedibromide

Electromagnetic field

Follicle Stimulating Hormone
Gonadotropin Hormone-Releasing Hormone
Gas Metal Arc Welding

Immortality

Luteinizing hormone

Metal Inert Gas Welding
Non-progressive

Sri Lanka Navy

Sri Lanka Naval Ship

Shielded Metal Arc Welding
Trichloroethylene
Tetrahydrocannabinol

Tungsten Inert Gas Welding
Perchloroethylene
Tetrachloroethylene

Personal Protective Equipment

Xii



PR

SAR

SFA

SMAW

WHO

Progressive

Specific Absorption Rate
Semen Fluid Analysis
Shielded Metal Arc Welding

World Health Organization

Xiii



LIST OF APPENDICES

Appendix

Appendix - |

Appendix — Il

Appendix — 111

Appendix - IV

Description

Details of the personnel’s who consent to participate
for the research “effect of welding on male fertility”
Letter of approval received from ethical committee
at Kothalawala Defense University

Letter of the Commander of the Navy’s approval

to conduct the study in Navy.

Information to participants and consent form.

Page

87-93

94

95
96-104

Xiv



