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Abstract

Background: Welding operators are subjected to several forms of hazards during welding activities. 
Aim: The study aimed to identify the common practices in welding operations, assess the potential health 
hazards associated with these practices, and propose recommendations for improving the well-being of 
welding operators. 
Methodology: The survey was conducted at different welding workshops in Uyo, Akwa Ibom State, 
Nigeria. A total of 100 welding operators were observed and interviewed to gather data on their working 
practices and the health effects they experienced. 
Results: The findings revealed that the most common welding practices included manual metal arc 
welding, gas metal arc welding, and gas tungsten arc welding. These practices involved exposure to 
various hazards such as fumes, gases, noise, and ultraviolet radiation. The survey also found that a 
significant number of welding operators reported experiencing health issues such as respiratory 
problems, skin irritation, eye injuries, and hearing loss. These health effects were attributed to the lack of 
proper ventilation, inadequate personal protective equipment, and poor ergonomic practices in the 
welding workshops. 
Conclusion: The findings of this study highlights the importance of addressing the health hazards 
associated with welding operations to ensure a safer and healthier work environment for improved work 
conditions and well-being of welding operators. In light of the findings, several recommendations 
including the implementation of proper ventilation systems, provision of adequate personal protective 
equipment, regular health screening for welding operators, and training programs on safe welding 
practices is proposed in order to improve the well-being of welding operators

Keywords: Welding operations, Well-being, Health hazards, Physical survey, Welding effects.

1. Introduction
Welding is a widely used industrial process that involves joining materials through the application of heat 
and pressure. Through localized coalescence resulting from a suitable combination of temperature 
pressure and metallurgical conditions. Welding processes are wildly used for the manufacture of mining 
industry, civil engineering structures, shipyards, oil and gas, petrochemical industry, transportation 

1,2means and metallurgy.  In today’s industries, welding has become a practice that is being employed to 
join many materials together.  Several welding techniques like Tungsten Inert Gas welding (TIG), Shield 
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Metal Arc Welding (SMAW), Gas Metal Arc 
3

Welding (GMAW) etc.  has become an essential 
fabrication method depending on the nature of jobs 
involved. Several welding output parameters, such 
as weld width, reinforcement height, depth of 
penetration, hardness, impact strength, and tensile 
strength, among others, are used to determine the 
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quality of the weld. Welding current, voltage, feed 
rate, speed of welding, electrode extension, 
diameter of electrode, electrode angle, etc. are 
welding input parameters that affect outputs of the 
welding operation. Metalworking is thrilling and 
empowering. Welders are able to shape some of the 
strongest materials in the world into the goods they 
imagine while the heat and sparks fly. It is advisable 
to study this practice under the advice and direction 
of professionals in the field because it demands 

4,5effort and practice to master it.  Welding practice is 
primarily a manufacturing, construction 
engineering, and maintenance activity. Welding has 
developed over the past few decades into an 
interdisciplinary activity that calls for the synthesis 
of knowledge from numerous fields and makes use 
of the most cutting-edge instruments from diverse 

6basic and applied sciences.  It is also interesting to 
observe that Welding has emerged as one of the most 
popular occupational groups in many developing 
countries as a result of rising urbanization and 

7industrialization.  Without welding, it would be 
impossible to construct anything, including cars, 
sky-high office buildings, rockets, and airplanes, as 
well as pipelines and highways. This suggests that a 
sizable number of people are employed in the 
welding sector. Welders are defined by the 
International Standard Classification of 
Occupations (ISCO) as those who join and cut 
metals using flame, electric arc, and other heat 

8 9
sources.  Adu and Danquah  conducted a study on 
the current welding procedures and techniques used 
in a few specific Ghanaian metal welding sectors. 
The study discusses the many types of welding and 
welding techniques, welding quality control 
procedures, welding process types that are 
employed, and general difficulties that reduce 
welding productivity in Ghana. For the study, 250 
welding businesses from both the formal and 
informal sectors were chosen from across Ghana's 
regions. The chosen welding industries were given 
designed questionnaires or enquiry forms. Out of 
the two hundred and fifty (250) selected firms, 200 
(200), or 80%, replied to the request. The study 
showed the various ratios of various industry sectors 
and the locations where welding activities were 
used. The majority of industries (around 90%) were 
involved in manual welding operations. Moreover, 

10Beji et al.  in a research study assessed different 

welding workshop risks and welders' usage of safety 
procedures in Minna Metropolis, Nigeria. This 
descriptive, cross-sectional study examined 66 
workshops in the Minna metropolitan. A 
questionnaire was used to collect the data, which 
was then processed and analyzed using SPSS 
version 16 software. The most frequent dangers in 
the  workshops  were  manual  handl ing,  
noise/vibration, and odors. Each workshop had 
sufficient ventilation and lighting. First aid 
equipment, fire extinguishers, or labels for 
dangerous materials were absent from every 
business. The majority of the workshops provided 
eye protection for employees, but none of the ones 
that were reviewed provided a helmet, apron, or 

11hearing protection. For instance, Yetunde et al.  
opined that many Nigerian welders set up their 
welding shops next to the road, thus placing them at 
danger of being hit by swerving cars, trucks, or 
drunk drivers. This welding workshops may be 
prone to additional hazards of poor machine 
arrangement, cables and gang ways which can cause 
accident. While it plays a crucial role in various 
industries, the physical demands and potential 
hazards associated with welding operations can 
significantly impact the well-being of welding 

12
operators.  Welding operators are exposed to a 
range of physical hazards that can have detrimental 
effects on their well-being. The primary health risks 
associated with welding operations include 
exposure to toxic fumes, intense heat, and harmful 

13radiation.  Welding fumes, generated by the 
vaporization of metal during the welding process, 
contain various hazardous substances such as 
manganese, chromium, and nickel. Prolonged 
exposure to these fumes can lead to respiratory 
issues, including bronchitis, asthma, and even lung 

14
cancer.  Furthermore, the intense heat generated 
during welding operations can cause thermal burns, 
eye injuries, and heat stress. Welding operators 
often work in confined spaces, increasing the risk of 
heat-related illnesses due to poor ventilation. 
Additionally, the ultraviolet (UV) radiation emitted 
during welding can cause severe damage to the eyes 
and skin, leading to conditions such as arc eye, 
cataracts, and skin burns. This study explored the 
practices of welding operations and their effects on 
the physical well-being of welding operators. By 
examining the potential health risks and proposing 
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preventive measures, the physical survey conducted 
in this study seeks to raise awareness and promote 
the adoption of safer welding practices in Akwa 
Ibom State, Nigeria.

2. Research Method
Conventional journal and article publications on 
welding field were comprehensively understudied 
to have more enlightenment on the practices of 
welding operations in Uyo, Akwa Ibom state, and 
their effects on the wellbeing of welding operators. 
Physical survey was also carried out to examine 
welding practices in various welding workshops in 
Uyo, Akwa Ibom state. The survey mainly focused 
on the effect of welding operations on the health and 
wellbeing of welding operators. Secondly, a 
questionnaire (see Table 1) was designed and 
distributed to Hundred (100) welding operators to 
gather information on welding practices and their 
effects on the welding operators. Face to face 
interviews were also conducted with welding 
operators and apprentices to further gather data on 
the effects of welding resulting from day-to-day 
welding practices, approaches and methods adopted 
during welding operations. Interviews were also 
carried out with some top welding operators at 
various workshops. This was done to obtain enough 
fact and information on the views and actions taken 
towards ensuring a standardised welding practice in 
Uyo, Akwa Ibom State, Nigeria. Statistical Package 
for the Social Science (SPSS) was employed in 
analysing the data extracted from the retrieved 
questionnaires. The study area is Uyo metropolis the 
capital of Akwa Ibom State. Uyo being the State 
capital of Akwa Ibom State is located on latitudes 
and longitudes. It lies in the central portion of Akwa 
Ibom State. Uyo, the capital city of Akwa Ibom State 
is located on the North West of the state. It extends 
from latitudes 7047’ to 8003’ North and from 
longitudes 4052’ to 5007’ East. By 1991, the 
population of Uyo Urban was 118,250. Recently, 

15
studies conducted by Ottah et al.  indicated that the 
population of Uyo metropolis has exceeded 1.5 
million people representing 7.5 % growth from 
UNDP and SDG report of 2017.

3. Results and Discussion
This section presents the results obtained from the 
questionnaire designed for 100 welding 

Table 1: Questionnaire based survey on welding 
practices in Uyo, Akwa Ibom State

Figure 2: Respondents 
from question 2

Figure 1: Respondents 
from question 1

Figure 4: Respondents 
from question 4

Figure 3: Respondents 
from question 3

1 2

Figure 6: Respondents 
from question 6

Figure 5: Respondents 
from question 5

3 4

5 6
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respondents, to examine the perception of welding 
operators, practices of welding operations and their 
effects on the well-being of welding practitioners in 
Uyo, Akwa Ibom State Nigeria. Results obtained 
from the questionnaire is presented in Figures 1-16. 
Question 1 on the questionnaire looked into the type 
of welding specialized by each respondent (welding 
personnel) in this survey. As analysed in Figure 1, 
80% of the respondents specialized in Shielded 
Metal Arc Welding (SMAW), and 10% of the 
welding personnel specialized in Tungsten Inert Gas 
(TIG) Welding/Metal Inert Gas (MIG). About 5% of 
the respondents indicated that they specialize in 
Tungsten Inert Gas (TIG) welding while 5% of the 
respondents opted for Submerged Arc Welding 
(SAW). During the survey exercise, most 
equipment found in the various metal workshops 
were fabricated using SMAW technique which also 
had over 80% respondents specializing on it. 
SMAW also called Manual Metal Arc Welding 
(MMAW) uses a consumable or flux-coated 
electrode, in which the flux-coated electrode during 
welding operation is consumed to form a protective 
layer of shielding gas and slag around the weld 

16region.  This type of welding is limited to short 
weld stints, since the consumable electrode requires 
constant replacement. However, versatility of the 
process as well as simplicity of its operation makes 
the technique dominate other welding processes as 
one of the world’s most popular welding process. 
The assessment in Question 2 was to determine how 
often welding operators engage in welding practice. 
As shown in Figure 2, about 80% of the respondents 
agreed to engage in welding practices on daily basis 
while 10% agreed to engage in welding practices 
twice a week. However, the survey revealed that 8% 
of the respondents engage weekly in welding 
practices while only 2% of the respondents stated 
that their engagement in welding practices is ones a 
month. This analysis further confirms SMAW as a 
very popular welding technique that a lot of 
operators are conversant with in Akwa Ibom State, 
Nigeria.
The years of experience acquired by a welding 
operator was very essential in this survey, as it 
played a major role in ascertaining the genuinity of 
feedback obtained from different respondents. In 
this case, the questionnaire was designed to 
determine the number of years that each operator 

Figure 8: Respondents 
from question 8

Figure 7: Respondents 
from question 7

Figure 10: Respondents 
from question 10

Figure 9: Respondents from 
question 9

7 8

9 10

5 6

Figure 12: Respondents 
from question 12

Figure 11: Respondents 
from question 11

Figure 14: Respondents 
from question 14

Figure 13: Respondents 
from question 13

11 12

13 14

Figure 16: Respondents from 
question 16

Figure 15: Respondents 
from question 15

15 16
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have been practicing. From the feedback in Figure 
3, over 40% of the respondents had put in 3 years, 
30% had put in more than 10 years while 15% of the 
welding operators examined in this survey had put 
in 5 and 7 years respectively. This indicates that the 
feedback obtained from the survey do not lack 
essence and practical background but has an ideal 
basis considering the years that these operators have 
spent in their respective field of welding practice. 
Question 4 was designed to determine the frequency 
at which welding operators apply eye goggle during 
welding operation. This aspect is very essential in 
welding practice, and was incorporated into the 
questionnaire since it was observed in the course of 
the survey that a number of operators carry out 
welding practice without protecting the eye. As 
shown in Figure 4, the feedback obtained from 
different respondents in this survey revealed that 
60% of operators do not often use eye goggle, 15% 
agreed to always use eye google, 15% responded to 
not using eye google at all while 10% agreed that 
they use eye google for welding operations only in 
the afternoon. The reason for applying eye google 
only in the afternoon is because the combine effects 
of arc radiation, ultraviolet rays and sun rays in the 
afternoon causes sleepless night and severe arc eye 
effect particularly at night.
Like the case of Question 4, the practice observed in 
most welding workshop necessitated the 
incorporation of Question 5 (see Figure 5) in the 
questionnaire, to examine how often operators use 
hand gloves during welding operation. Feedback 
obtained from different respondents (see plot in 
Figure 5) revealed that 70% of operators do not use 
hand gloves, 10% use hand gloves at their 
discretion, 15% do not often use it while 5% claim 
they always use hand gloves at every welding 
operation they are involved in. As shown in Figure 
6, feedback from respondents revealed the 
negligence by welding operators on welding 
practice in Uyo, Akwa Ibom State, Nigeria. The 
welding apron is an important safety kit that protects 
the operators from hot sparks and heat during 

17welding, cutting or grinding.  The course of this 
survey, it was observed that several operators 
carryout welding operation without wearing an 
apron to cover themselves. As a result of that, 
Question 6 was designed to determine wether or not 
operators protect themselves during welding 

operation. As presented in Question 6, feedback 
obtained from different respondents revealed that 
over 80% of operators conduct welding operation 
without apron, 13% responded hat they use welding 
apron at their discretion, 5% asserted that they 
seldom use welding apron while 2% argued that 
they always use welding apron during welding 
operation. Similar to Question 5, this also indicates 
the poor welding practices in Uyo, Akwa Ibom 
State.
One of the most critical safety measures in welding 
operations is the use of a helmet. Question 7 
examined how often helmet (Hard Hart) is used 
during welding operation. From Figure 7, 70% of 
the respondents indicated that they have never used 
a helmet during welding operation while 13% use 
helmet at their discretion. Furthermore, 12% of the 
correspondents sometimes use helmet while a 
handful (5%) make use of helmet during welding 
exercise. The intense heat generated during welding 
can reach temperatures of up to 10,000 degrees 
Fahrenheit, making it crucial to protect the head 
from burns.18 Without a helmet, welders risk direct 
contact with sparks, molten metal, and hot slag, 
leading to painful burns. These burns can range 
from minor to severe, requiring medical attention 
and potentially leaving permanent scars on the 

19,20
head.
Question 8 examined how the environment and 
personnel are protected from welding radiation. As 
shown in Figure 8, 87% of the respondents revealed 
that the environment and personnel are not usually 
protected from welding radiation, 5% indicated they 
create awareness before the commencement of 
welding operation. However, 3% responded that the 
welding premesis is cordoned off while 5% pointed 
out that this task is achieved by providing welding 
safety kits. Radiation is energy that moves through 
space or matter of a very high speed. This energy can 
be in form of particles, such as alpha or beta 
particles, which are emitted from radioactive 
materials or wave such as light, heat, radioactive 

21
waves, microwaves, x-rays and gamma reg.  
Radioactive materials also known as radionuclides 
or radioisotopes, are atoms that are unstable. In 
nature, there is a tendency for unstable atoms to 
change into a stable form as they change from 

22welding radiations.  Radiation may or may not be 
visible to the human eye. Ultraviolet (UV) radiation 
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is a type of electromagnetic energy with wave 
length shorter than visible light. It is therefore 
invisible to the naked eye. Excessive exposures to 
the UV light pose certain risk to welding 

23personnel.
Question 9 involved the frequency at which safety 
boots are used during welding operation. Welding 
operations involve various hazards, including heat, 
sparks, and flying debris, which can cause severe 
injuries to workers. Safety boots are an essential 
personal protective equipment (PPE) that provide 
protection to the feet and lower legs. However, some 
individuals may overlook the importance of 
wearing safety boots during welding operations. 
The plot of response (see Figure 9) from the 
questionnaire generated in this study revealed that 
about 88% of welders operate without safety boots, 
5% make use of safety boot at their discretion and 
5% sometimes do. However, about 2% of the 
respondents asserted that the use of safety boots is a 
part of their daily safety routine during welding 
operation. It is crucial for employers and workers to 
prioritize safety by ensuring the use of appropriate 
personal protective equipment, including safety 

24
boots to protect the feet from potential injuries.  
Without safety boots, workers are exposed to 
various hazards such as falling objects, sharp metal 
pieces, and hot sparks. These hazards can cause 
severe injuries, including cuts, punctures, burns, 

25and fractures.  The absence of safety boots 
increases the vulnerability of workers to such 
injuries, leading to potential long-term 
consequences and work-related disabilities. 
Question 10 examined the frequency at which 
welding operators experience arc eye effect after 
welding operation. About 90% of the respondents as 
shown in Figure 10 indicated that they always 
experience arc eye effect after welding operation, 
and 8% of the respondents indicated that they 
sometimes have this experience. However, 2% of 
the respondents went for the option that they seldom 
experience arc eye while none of the respondents 
have never had this experience. The human eye is 
very sensitive to UV radiations. A short exposure for 
a few times can result in painful, but temporary 
condition known as arc eye, which causes 
inflammation of the cornea of the eye, thereby 
making it discharge watery substance and 

26consequently blurring the vision.  This condition is 

characterised by painful gritty feeling as if sand has 
entered the eyelids, watering of eyes and difficulty 
to tolerate light rays are also experienced 
simultaneously. This condition which subject its 
victims to a lot of inconvenience and severe pains in 
the eye does not manifest immediately after 
exposure, but may take 4-8 hours and normally 
takes 24-48 hours before it subsides. Therefore, 
excessive exposure of the conjuetivia (radiation of 
the, a membrane that covers the inside eye lid and 
the sclera, the white part of the eye) to UV during 
welding operation can cause the eye to swell and 

27,28produce watery discharge.
Question 11 assessed the procedures undergone by 
welding operators to prevent the effect of welding 
flash burn on the eye.  Responses from question 11 
(see plot in Figure 11) obtained from respondents in 
the questionnaire revealed that about 75% of 
welders operate with sunglasses, 15% weld with 
bare eyes, 5% wear coated safety googles while 5% 
make use of welder’s mask. One of the most 
common hazards associated with welding is flash 

29
burn, also known as arc eye or welder's flash.  This 
condition occurs when the eyes are exposed to the 
intense ultraviolet (UV) radiation emitted during 
welding, leading to painful symptoms and potential 
long-term damage. To safeguard the eye health of 
welders, it is crucial to implement a comprehensive 
set of procedures aimed at preventing the effects of 

30welding flash burn.  These includes the use of 
welding screens and curtains, adequate ventilation, 
and adequate eye protection with face shield that 
complies with industry standards, such as the 
American National Standards Institute (ANSI) Z87. 
Regular eye examinations are also essential for 
welders to detect any early signs of eye damage 
caused by welding flash burn, as early detection of 
eye injuries allow for timely intervention and 

31prevents further complications.
Question 12 concerned the eye problems 
encountered by welders during welding operation. 
Plot of respondents (see Figure 12) obtained from 
the questionnaire indicates that 92% of welding 
practitioners experience arc due to regular welding 
operation, about 5% experiences eye problem 
known as cataracts, 2% experience eye problem 
characterised by in ability of the eye iris to close 
properly while 1% of welding practitioners 
encounter temporary blindness. Arc eye, also 
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known as welder's flash or photokeratitis, is a 
painful condition caused by exposure to intense 

32
ultraviolet (UV) radiation emitted during welding.  
Welder's flash primarily affects the cornea, resulting 
in symptoms such as redness, tearing, sensitivity to 
light, and a gritty sensation in the eyes. Prolonged or 
repeated exposure to UV radiation without proper 
eye protection can lead to long-term damage, 
including cataracts and macular degeneration. Also, 
sparks, molten metal, and debris are generated 
during welding operations, posing a risk of eye 

33injury.  These particles can cause corneal abrasions, 
foreign body sensation, and even penetrate the eye, 
leading to severe damage or vision loss. The high 
temperatures involved in welding can also cause 
these particles to be ejected at high velocities, 
making eye protection crucial. To mitigate the risks 
associated with welding operations, it is essential 
for welders to adopt appropriate protective 
measures. The use of personal protective equipment 
(PPE) is crucial in safeguarding the eyes. Welding 
helmets with appropriate shade levels, safety 
glasses with side shields, and face shields provide 
effective protection against UV and IR radiation, 
sparks, and debris. Regular maintenance and 
replacement of PPE are necessary to ensure optimal 
protection.
Throat irritation is a common symptom experienced 
by individuals exposed to welding fumes. The 
primary cause of this irritation is the inhalation of 
gaseous fumes released during welding 

34
operations.  These fumes contain a mixture of toxic 
substances, including metal oxides, ozone, and 
nitrogen oxides, which can irritate the respiratory 
system upon inhalation. The throat, being a part of 
the respiratory system, is particularly susceptible to 
the effects of these fumes. In Question 13 (see plot in 
Figure 13) which involves throat irritation due to 
inhalation of gaseous substance during welding 
operation, 90% of the respondents agreed that they 
experience throat irritation due to welding, 5% 
responded that they rarely have such experience, 
3% responded that they someties have the 
experience while 2% of the respondents revealed 
that they do not throat irritation due to welding 
practice. In Question 14, 70% of the respondents 
prefer drinking milk to minimise the effects of throat 
irritation due to welding process, 15% prefer 
seeking medical attention, 10% prefer stopping 

welding practice untill the effect subsides, while 5% 
prefer wearing of welder’s mask as shown in Figure 
14. Prolonged exposure to welding fumes can lead 
to more severe health issues such as inflammation in 
the respiratory system. To mitigate this, appropriate 
PPE such as respirators and face shields should be 
used. Additionally, proper ventilation systems (wall 
exhaust panel fans, duct fans, roof exhaust fans, 
source capture blower etc.) should be installed in 
welding areas to reduce the concentration of toxic 
substances in the air and  ensure the removal of 
fumes from the workplace.
Welding heat radiation can cause various skin 
conditions due to the intense heat generated during 
the process. One common condition is thermal 
burns, which occur when the skin is exposed to high 
welding temperatures. Welders are at risk of thermal 
burns, especially in areas where protective clothing 

35may not cover the skin adequately.  These burns can 
range from mild to severe, depending on the 
duration and intensity of exposure. Question 15 was 
raised to detwemine if and how often welding 
operators experience skin conditions associated 
with welding heat radiation or fumes emitted from 
welding operation. As shown in Figure 15, feedback 
obtained from respondents indicate that 88% of 
welding operators do have such experience, 10% of 
the repondents agreed that they sometimes 
experience skin conditions due to welding 
operation. Morover, 2% of the respondents revealed 
that they rarely have such experience while none of 
the respondents indicated that they do not encounter 
skin condition.    One skin condition associated with 
welding heat radiation is erythema, commonly 
known as welder's sunburn. Erythema occurs due to 
prolonged exposure to ultraviolet (UV) radiation 
emitted during welding. This condition manifests as 
redness, inflammation, and pain on the exposed 
skin. If left untreated, erythema can progress to 
more severe conditions such as skin cancer. Another 
common skin condition associated with welding 

36fumes is contact dermatitis.  Welders who come 
into direct contact with metal dust or fumes may 
develop an allergic reaction, resulting in redness, 
itching, and swelling of the skin. Prolonged 
exposure to these irritants can lead to chronic 
dermatitis, which requires medical intervention. 
Another skin condition linked to welding fumes is 
acneiform eruptions. These eruptions resemble acne 
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and are caused by the deposition of metal particles 
on the skin. The trapped particles can clog pores, 
leading to the development of pustules and papules. 
Acneiform eruptions can be both physically 
uncomfortable and aesthetically displeasing for 
welders. To mitigate this, welders should wear 
appropriate personal protective equipment (PPE), 
including flame-resistant clothing, gloves, and face 
shields. Furthermore, adequate ventilation systems 
should be in place to control the dispersion of 
welding fumes. Proper ventilation helps reduce the 
concentration of harmful particles in the air, 
minimizing the risk of skin contact. Regular skin 
inspections and hygiene practices are also crucial.
Welding operations involve various hazards, 
including burns, eye injuries, and electrical shocks. 
To ensure the safety and well-being of workers, it is 
crucial to have a well-equipped first aid box readily 
available on-site. Question 16 examined  the 
importance and awareness of first aid boxes with 
complete kits by welding operators. From the 
respondece shown in Figure 16, 89% of welding 
operators indicated that first aid box with complete 
kits is not necessary in their line of work, 5% of the 
entire welding operators examined indicated that 
they are planning to get one. However, 4% agreed 
that they have one while 2% revealed that they have 
none depite the fact that the know the relevance of  
first aid boxes with complete kits. The relevance of a 
first aid box with complete kits during welding 
operations are highlighted as follows:
i. During welding operations, accidents can occur
 unexpectedly, resulting in injuries. Having a 
 first aid box with complete kits allows for  
immediate response to injuries, minimizing the 
 severity and potential complications. Prompt 
 treatment can prevent further damage and 
 promote faster recovery.
ii. Welding involves high temperatures, which 
 increases the risk of burns and thermal injuries. 
 A well-stocked first aid box should contain burn 
 dressings, sterile gauze, and burn ointments to 
 provide immediate relief and prevent infection. 
 These supplies enable workers to administer 
 initial treatment before professional medical 
 assistance arrives.
iii. Welding operations expose workers to intense 
 light, sparks, and debris, making them  
 susceptible to eye injuries. A first aid box should 

 include eye wash solutions, sterile eye pads, and 
 eye drops to flush out foreign particles and 
 soothe the eyes. These supplies can prevent 
 further damage and reduce the risk of long-term 
 vision impairment.
iv. Welding equipment operates on high electrical 
 currents, increasing the likelihood of electrical 
 shocks. A comprehensive first aid box should 
 contain non-conductive gloves, adhesive  
 bandages, and antiseptic solutions to treat 
 electrical burns and wounds. These supplies aid 
 in stabilizing the injured worker until  
 professional medical help arrives.
v. Sharp tools and metal fragments used in welding 
 operations can cause cuts and abrasions. A well- 
 equipped first aid box should include adhesive 
 bandages, sterile dressings, and antiseptic wipes 
 to clean and cover wounds. These supplies help 
 prevent infection and promote proper wound 
 healing.
vi. Welding produces hazardous fumes and gases 
 that can be harmful if inhaled. While a first aid  
 box cannot directly address this issue, it can 
  contain respiratory masks or face 
shields to  protect workers from inhaling toxic 
substances.  These supplies act as a preventive 
measure,  reducing the risk of respiratory 
complications.
The relevance of a first aid box with complete kits 
for injury control during welding operations cannot 
be overstated. It provides immediate access to 
essential supplies, enabling workers to administer 
initial treatment and stabilize injuries until 
professional medical help arrives. By having a well-
equipped first aid box readily available, welding 
operators demonstrate their commitment to the 
safety and well-being of their workforce.

The survey revealed that welding operators are 
exposed to various physical hazards during their 
work. These hazards include exposure to harmful 
fumes, gases, and particulate matter, as well as 
excessive noise levels and intense heat. Prolonged 
exposure to these hazards can lead to serious health 
issues such as respiratory problems, hearing loss, 
and thermal injuries. Therefore, it is crucial for 
welding operators to be equipped with appropriate 
personal protective equipment (PPE) to minimize 
their exposure to these hazards. Furthermore, the 
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survey highlighted the importance of proper 
ventilation systems in welding workplaces. 
Adequate ventilation is essential to remove 
hazardous fumes and gases generated during 
welding processes. The lack of proper ventilation 
can result in the accumulation of toxic substances in 
the air, posing a significant risk to the health of 
welding operators. Employers should ensure that 
effective ventilation systems are in place to 
maintain a safe working environment for welding 
operators. Additionally, the survey emphasized the 
significance of training and education for welding 
operators. Proper training programs should be 
implemented to educate operators about the 
potential hazards associated with welding practices 
and the necessary safety precautions to mitigate 
these risks. Welding operators should be trained on 
the proper use of PPE, safe welding techniques, and 
the importance of regular health check-ups. By 
providing comprehensive training, employers can 
empower welding operators to protect themselves 
and their colleagues from potential health hazards. 
Moreover, the survey revealed the importance of 
regular health monitoring for welding operators. 
Routine health check-ups can help identify any 
early signs of health issues caused by welding 
practices. Employers should establish a system for 
regular health assessments, including lung function 
tests, hearing tests, and thermal injury evaluations. 
Early detection of health problems can lead to 
timely interventions and prevent further 
deterioration of the well-being of welding 
operators.

4. Conclusion and Recommendations
The physical survey conducted on the practices of 
welding operations and their effects on the well-
being of welding operators highlights the significant 
health risks associated with this occupation. It has 
also highlighted the importance of implementing 
proper safety measures, providing comprehensive 
training, conducting regular health monitoring, and 
further research in the field. The study has 
highlighted the potential health hazards associated 
with welding operations and the need for proper 
safety measures to protect the well-being of welding 
operators. The findings of this survey have 
significant implications for both the welding 
industry and the occupational health and safety 

sector. Furthermore, the study indicated that the 
exposure to toxic fumes, intense heat, and harmful 
radiation can lead to various respiratory issues, 
burns, and long-term health complications. 
However, by implementing preventive measures 
such as adequate ventilation, the use of PPE, and 
comprehensive training programs, the well-being of 
welding operators can be significantly improved. In 
light of the findings from this physical survey, the 
following recommendations are suggested to 
improve the well-being of welding operators. 
I. Employers should prioritize the implementation 
 of effective safety measures, including the 
 provision of appropriate PPE and the  
 installation of proper ventilation systems. 
 Regular maintenance and inspection of  
 equipment should also be conducted to ensure 
 their effectiveness.
ii. Adequate ventilation systems should be  
 installed to minimize exposure to welding 
 fumes. Local exhaust ventilation (LEV)  
 systems, such as fume extraction hoods, can 
 effectively capture and remove welding fumes 
 at the source, reducing the risk of respiratory 
 issues.
iii. Comprehensive training programs should be 
 developed and implemented to educate welding 
 operators about the potential hazards and safety 
 precautions associated with their work. These 
 programs should be regularly updated to  
 incorporate new findings and best practices in 
 the field of welding safety.
iv. Employers should establish a system for regular 
 health monitoring of welding operators. This 
 can be achieved through periodic health check-
 ups and the maintenance of accurate health 
 records. Early detection of health issues can lead 
 to timely interventions and prevent long-term 
 health complications.
v. Further research should be conducted to explore 
 additional measures that can be taken to  
 improve the well-being of welding operators. 
 This research should focus on the development 
 of advanced PPE, innovative ventilation  
 systems, and the evaluation of the long-term 
 health effects of welding practices.
By addressing these recommendations, the welding 
industry can ensure the well-being of its operators 
and create a safer working environment.
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