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INTRODUCTION

Globally, injuries are regarded as the under recognized 
public health problem.1 Welders are workers who join 
and cut metal parts using flame or electric arc and other 
sources of heat.2 Welder are exposed to fumes causing 
metal fume fever3 and to glare and ultraviolet rays 
causing ‘arc eye’ or ‘flash burn’ injuries to the cornea 
and double vision leading to retinal damage.4–6 Welders 
report variety of musculoskeletal problems and injuries. 
5 Welding is used in metallic constructions, and demands 
certain postures for a long time. Risk of injuries due 
to fire/explosion, radiation, electric shock or materials 
handling seem inevitable.7

Injury was the most common complaint at work among 
welders in Nepal.5 This study was conducted to find out 
the prevalence of injury among welders and to assess 
the factors affecting work-related injury among welders 
in Dharan city of eastern Nepal.
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Background: Injuries are a problem worldwide in all occupations. Welders are exposed to many hazards at work 
resulting in a variety of health problems including injuries at work. This study was conducted to find out the prevalence 
and factors associated with injuries among welders in Dharan city of eastern Nepal.

Methods: A cross sectional study was conducted among 86 welders in Dharan city. Occurrence of injury in past 2 
weeks and past 12 months were recorded. Data regarding sociodemographic along with occupational characteristics 
was collected using semi structured questionnaire.  Data analysis was done using SPSS version 17.

Results:  All the welders in this study were male with almost half of the welders under the age of 25 years and about 
a fifth (21.1%) of the welders having received some form of welding training. In the past 12 months, 21.1% of the 
welders suffered from work related injuries. More than 95% welders used at least one personal protective equipment 
in this study. More injuries were seen among welders with age ≥35 years, working experience ≥ 5 years, not received 
training and not using of PPE at work. However, these factors were not found to be statistically significant.

Conclusions: Work related injuries are high among welders of Dharan. Further research is required to explore the 
relationship between age, literacy, training and use of personal protective equipment with the occurrence of injuries 
among the welders.
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METHODS

This cross-sectional study was conducted in Dharan city 
from August 2011 to July 2012. Using the prevalence of 
37.7% injuries among the welders in Benin 6 and taking 
10% absolute precision, the sample size was calculated 
to be 91. We obtained a list of 20 metal workshops (Grill 
workshops) registered at the Grill Workshops Association 
(Sanyukta Grill Byabasyi Sangh, Dharan). Preliminary 
survey revealed 3-4 welders per workshop and we 
decided to include all 86 welders in these workshops in 
our study, which was 95.5% of the required sample size.

We developed a semi-structured questionnaire to collect 
the data on socio-demographic profile, frequency of 
injury in past 2 weeks and past 12 months, characteristics 
of injury and use of personal protective equipment at 
work.  The data was collected using interview method 
at the workplace of the welders. Welders who were not 
present at the day of interview were contacted and 
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interview was scheduled for another convenient day. 

Data was checked for completeness and entered into 
Microsoft excel at the end of each day. Data analysis was 
done using the Statistical Package for Social Sciences 
(SPSS) 17 software. Data was analysed considering 95% 
confidence interval and 5% level of significance.

Ethical approval (Ref: Aca-216/068/069) for this study 
was taken from the Institutional Review Committee 
(IRC) of B P Koirala Institute of Health Sciences. 
Informed consent was taken from the welders before 
the data collection was done. Data reflecting personal 
identifications were not collected. 

RESULTS

All the 86 welders identified during the preliminary 
survey participated in the study. Almost half (44.2%) of 
the welders were between the age of 16 and 25 years 
of age. Most of them (88.4%) were literate. Half of the 
welders were working for 5 years and 2/3rd of them 
work for less than 8 hours daily. Only one third of the 
welders had received basic welding training (Table 1).

Table 1.Characteristics of the respondents (n=86).
Characteristics Frequency Percentage

Age

16-25 years 38 44.2
26-35 years 28 32.6
36-45 years 14 16.3
> 45   years 6 6.9

Literacy 
status

Literate 76 88.4
Illiterate 10 11.6

Working 
experience

< 5 years 43 50.0
≥5 years 43 50.0

Daily 
working 
hours

< 8 hours 56 65.1

≥ 8 hours 30 34.9

Basic 
Welding 
training 
received 

Yes 26 30.2

No 60 69.8

The prevalence of work related injury in past 2 weeks 
was 4.7%, while in the past 12 months was  22.1%. Among 
the injured welders (n=19), about 37% of them were 
injured more than once in the past 12 months. Most 
frequently (63%) injured body part was the upper body 
including the upper arms. Burns was the most common 
form of injury among the welders (Table 2).

Table 2. Injury profile among the welders. 

Variable Frequency Percentage 

Occurrence 
of Injury in 
past 2 weeks 
(n=86)

Injury 
present 

4 4.7

Injury 
absent

82 95.3

Occurrence 
of injury 
in past 12 
months 
(n=86)

Injury 
present

19 22.1

Injury 
absent

67 79.9

Frequency of 
injury (n=19)

Once 12 63.2

More than 
once

7 36.8

Location of 
injury in the 
body (n=19)*

Eye 4 21.1
Face 4 21.1

Upper 
body

12 63.2

Lower 
body

5 26.3

Type of 
injury (n=19)

Burns 10 52.6
Cuts 6 31.6

Both 3 15.8
*Multiple responses

Use of at least one personal protective equipment (PPE) 
at work was seen among 95.5% of the welders (Not shown 
in table). Injuries in the past 12 months were seen more 
among the welders with age ≥35 years, literate, welders 
who had not received training and welders who did not 
use PPE at work. However, bivariate analysis showed that 
none of the socio-demographic as well as work related 
characteristics was associated with the occurrence of 
the injuries among the welders (Table 3).
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Table 3. Distribution of subjects to various possible risk factors associated with injury.
 Characteristics Presence of injury (%) Absence of injury (%) OR (95%CI)

Age <35 years 11 (18.03) 50 (81.97%) 1
≥35 years 8 (32.00) 17 (68.00%) 2.31 (0.73 – 6.19)

Literacy status
Literate 17 (22.37) 59 (79.63%) 1
Illiterate 2 (20.00) 8 (80.00%) 0.86 (0.16 – 4.47)

Working Experience
< 5 years 7 (16.28) 36 (83.72%) 1
≥ 5 years 12 (27.91) 31 (72.09%) 1.99 (0.69 – 5.68)

Daily Working hours
<8 hours 14 (25.00) 42 (75.00%) 1
≥8 hours 5 (16.67) 25 (83.33%) 0.60 (0.19 – 1.86)
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DISCUSSION

Welding regarded a hazardous profession,7 is also common 
in Nepal. There are limited studies in occupational 
health in Nepal,8–10 and only two studies,5,11 are found 
regarding the health of welders in Nepal. These studies 
report a wide range of problems among welders in Nepal 
including arc related problems, metal fume fever related 
problems, asthma related symptoms, hearing problems, 
musculoskeletal problems and injuries.5 The use of PPE 
is low among the welders.11 This study reports injuries 
among welders working in a city in eastern Nepal. The 
main findings of this study include 22% of the welders 
reporting injuries in past 12 months, more than half of 
welders under the age of 35, high literacy among the 
welders, one fifth of the welders having some basic 
training of welding and most welders wearing at least 
one PPE. 

All the welders in this study are male, which is in line with 
another study11 in Nepal and elsewhere.12,13 Welding as a 
profession predominantly undertaken by males globally. 
The age group of the welders is similar with studies in 
Nepal and Nigeria, where a major proportion of welders 
are of younger age.6,11 Literacy status among the welders 
in this study is also similar to other studies.6,11

The prevalence of injury (22.1%) is slightly lower than 
the report from other cities of eastern Nepal,14 reported 
as 36.5%. Lower injury among the welders in this study 
could be due to the presence of welders with welding 
training, which was absent in another study. Another 
study covering eastern Nepal,5 also reports that none of 
the welders in that study had received any formal training 
in welding and the presence of injury as 90%compared to 
this study.5 Burns are reported as the most common form 
of injury in this study followed by cuts. The study from 
Benin, reports cuts as the most common form of injuries 
followed by burns.6 More than 1/3rd  of the welders in 
this study who reported having sustained injury in past 
12 months, reported injury more than once. This is also 
reported from India13 and Africa.6

The use of at least one PPE in this study was high, 
compared to the finding from eastern Nepal.11 Use of 
PPE was also lower in the study in Benin.6 However, 

further assessment may be needed to explore the use 
of appropriate PPE recommended for welders in the 
area. As this study was more focused on the prevalence 
of injuries, there is a limitation to comment on other 
health problems as well as the use of recommended PPE. 
This study was not able to identify, factors associated 
with the occurrence of injuries among the welders in 
Dharan as there was no statistical significance observed. 
This could be due to small sample size of the study. 
However, injuries are not associated with any factors in 
another study from eastern Nepal.5 A robust study with a 
large sample size may be required to assess the factors 
associated with injuries among welders.

CONCLUSIONS

Work related injuries are frequent among the welders 
in Dharan. Very less number of welders have received 
basic welding training. Further investigation as to why 
the welders are still sustaining work related injuries is 
needed despite the high use of at least one PPE.   While 
work related injuries have some association with age, 
experience of welders, training and use of PPE, further 
research may be needed to establish the predictors of 
work related injuries among the welders. 
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