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[bookmark: _GoBack]Abstract 
[bookmark: _Hlk193539197]Objectives: Evaluation of Health Issues and Satisfaction with Health Services among Welding Workers in Al-Diwaniya Province. Methodology: A descriptive cross-sectional design was used, targeting 291 male welders selected via simple random sampling from ten industrial zones. Data were collected between September 2024 and February 2025 through structured interviews based on WHO standards. Results: This study indicated that eye problems (65.3%), musculoskeletal disorders (58.4%), and respiratory issues (43.6%) were the most frequently reported health concerns. Statistically significant associations were found between certain health problems and demographic variables such as age, marital status, and smoking (p < 0.05). Despite the high burden of work-related illnesses, only 22.3% of welders had sought medical attention for occupational injuries. Satisfaction with health services was moderate, with 52.3% of participants expressing general satisfaction, although key concerns included service accessibility, long waiting times, and limited technical competency among providers. No significant associations were found between satisfaction and demographic characteristics. Conclusion: Welders in Al-Diwaniya are subject to serious occupational hazards, worsened by insufficient health service utilization and limited preventive measures. These findings underscore the need for enhanced occupational health regulations, regular risk assessments, improved access to healthcare, and increased awareness campaigns to protect vulnerable labor groups in high-exposure industries.
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Introduction
	Welding is a common manufacturing process that is used to unite metals. The impact of welding fume exposure on welders' health has drawn a lot of critical attention worldwide. Worldwide, welding fumes are a part of the work for more than five million welders (1). Over one million individuals are thought to be working as welders globally, with over three million of them doing welding on and off as part of their daily lives. The International Labor Organization estimates that in typical industrialized nations, between 0.2% and 2% of the workforce works as welders (2).
Welding is mostly used in manufacturing industries for the manufacture, joining, and repair of metal items; the automotive industry makes substantial use of it. Many different car parts are joined in the automotive sector using the welding procedure (3). The automobile industry frequently uses Metal Inert Gas due to its quality, low or high speed, and versatility. In order to create a strong bond, reinforcing pads are typically applied to the weld joint during traditional welding (4). 
Due to variations in worker populations, industrial environments, welding procedures, exposure length, and other occupational exposures besides welding fumes, many epidemiology studies are challenging to compare. Some investigations were carried out in laboratories, some under real-world employment situations, and some in well-regulated work environments (5). Numerous welders suffer from respiratory illnesses, according to epidemiology studies. Full-time welders have had respiratory side effects such as bronchitis, airway inflammation, altered lung function, and possibly a higher risk of lung cancer (6). 
Security is an important factor to take into account during welding. When using the appropriate personal protective equipment. However, welders' health could be at risk if security measures are abandoned. This could include electrical shock, burns, fumes and gases, and explosions (7). The Workplace Safety and Health Administration and the American Conference of Governmental Industrial Hygienists are two organizations that seek to protect welders from workplace dangers (8,9). This kind of organization works with welders and aims to reduce the frequency of incidents and prevent occupational health hazards among welders. They give employers advice so that all workers may keep an eye on the workforce by adhering to important guidelines (10).
Despite the availability of medical services, gaps often exist in the accessibility and quality of care provided. Many welders may not seek medical attention due to a lack of awareness about the risks associated with their profession or fear of job loss (11–13). Furthermore, there may be limitations in the training of healthcare providers regarding occupational health issues related to welding. This disconnect can hinder early diagnosis and timely intervention, exacerbate health problems, and lead to increased absenteeism and reduced productivity (14).
The International Health and Safety Association states that safe work practices are typically documented procedures that specify how to carry out a task with the least amount of danger to people, tools, supplies, the environment, and procedures. Good housekeeping, personal protection equipment (PPE), first aid supplies, and certain beliefs like "every surface is hot" are some methods that might help welders avoid potential risks. High skill levels are necessary for some jobs, particularly those that involve fabricating safety-critical products (such as welding pressure vessels), although they might not be as important for some general-purpose welding tasks (15).
Welding is one of the most major and varied businesses in Iraq, including the Diyala Governorate, because it makes a substantial contribution to the region's industrial and economic development. However, a variety of occupational dangers that could harm a worker's health can be encountered throughout the welding process (16). The health hazards posed by heavy metals from the welding industry are a significant worry, particularly in developing nations like Iraq that do not have the same occupational health and safety laws as more developed ones (17). On top of that, a second study on the health of welders was carried out in the Iraqi province of Najaf. It was discovered that the exposure of welders to welding fumes containing high concentrations of these metals explains the heightened content of heavy metals in their blood (18). According to a study carried out in the Al-Qadisiyah Governorate, soil samples taken from the city of Al-Diwaniyah, Iraq, contained extremely high concentrations of heavy metals, which can be caused by a variety of factors, including welding (19). Therefore, the purpose of this study is to evaluate health services and risk assessment among welding workers in the province of Al-Diwaniya region.

Methodology
Study Design 
It is a descriptive cross-sectional study established to evaluate health services and risk assessment among welding workers in Al-Diwaniya province. The collection of data started in September 2024 and ended in February 2025.
Inclusion Criteria
All male welders who work in Al-Diwaniya province for the duration of the study. 
Exclusion Criteria
All Children less than 10 years old and Women who work in welding.
[bookmark: _Hlk133600175]Sample size and Sampling Techniques
The sample size for this study was computed using an online web-based software, "Raosoft" sample size calculator: http://www.raosoft.com/samplesize.html. "Raosoft" is a statistical program that estimates and determines the sample size. The error margin, level of confidence, population, and the response distribution are 4 factors used by "Raosoft" in sample size computation (20). With a 95% confidence level, 5% error margin, and 50% response distribution, the minimal sample size estimated was 291 welders.
A simple random method was used to select 50% of workplaces in Al-Diwaniya province, totaling ten locations: Al Hamza, Al-Sideer, North center of Al-Qadisiyah (industrial district), South center (Al-Judaidah), and Al-Shamiyah. These sites are geographically distributed across the north, middle, and south of the governorate. The number of participants from each area was determined by the ratio of welders in that area to the total number in the ten districts, multiplied by the sample size.
Variables of the study
Dependent variables
Risk assessment and health services evaluation of welding workers. 
Independent variables
The independent variables are demographic characteristics of welders (Age group, educational level, marital status, smoking status).
[bookmark: _Hlk140762797][bookmark: _Hlk140763580][bookmark: _Hlk195481890]Results 
Table (1): Demographic Characteristics of Participants (n=291).
	Variable
	Category
	Frequency (n)
	Percentage (%)

	Age
	< 25 years
	61
	21%

	
	25-34 years
	97
	33.3%

	
	35-44 years
	67
	23%

	
	≥ 45 years
	66
	22.7%

	
	Mean ±SD 35.11 ± 12.03

	Educational level
	Illiterate
	41
	14.1%

	
	Primary
	103
	35.4%

	
	Secondary
	96
	33%

	
	University
	51
	17.5%

	Marital status
	Single
	73
	25.1%

	
	Married
	197
	67.7%

	
	Divorced
	12
	4.1%

	
	Widowed
	9
	3.1%

	Smoking status
	Currently smoking
	152
	52.2%

	
	Quit smoking
	43
	14.8%

	
	Never smoked
	96
	33%



Table 1 showed the distribution of welders according to demographic characteristics. The age of the participants ranged from 12 to 60 years, with a mean of 35.11 ± 12.03 years. The highest percentage (33.3%) was for the age group (25–34 years), while the lowest percentage (21%) belonged to the age group (less than 25 years). Regarding education level, the highest percentage, 35.4% (n=103) of welders have a primary education, followed by 33% (n=96) in secondary education. At the same time, the lowest percentage, 14.1 % (n=41) of participants were illiterate. In addition, the findings of this study illustrate a high percentage of 67.7% (n=197) of welders were married, followed by 25.1% (n=73) of welders were single. The current study demonstrated that the majority, 52.2% (n=152) of participants were current smokers because it is easy to get this habit when spending a long time at work. 

Table (2): Most common health problems among welders.
	Health problems 
	YES
n (%)
	NO
n (%)

	Respiratory problems (wheezing, suffocation, asthma, shortness of breath)
	127 (43.6%)
	164 (56.4%)

	[bookmark: _Hlk200182099][bookmark: _Hlk200184941]Eye problems (inflammation, redness, irritation, vision problems)
	190 (65.3%)
	101(34.7%)

	Skin injuries and burns
	101 (34.7%)
	190 (65.3%)

	Electric shock
	96 (33%)
	195 (67%)

	Hearing problems
	35 (12%)
	256(87.9%)

	Physical problems (joint, back, or muscle pain)
	170 (58.4%)
	121 (41.6%)

	Other problems (headaches, high blood pressure)
	113 (38.9%)
	178 1.2%)


[bookmark: _Hlk202272729]Table 2 showed the most common health problems among welders. It found eye difficulties were the most common health concern among welders, as reported by 190 (65.3%), followed by bodily issues, including back, joint, or muscular pain, which were reported by 170 (58.4%). Other difficulties that were often reported included respiratory problems (127; 43.6%) and headaches or high blood pressure (113; 38.9%). 


Table (3): Relationship between health problems and demographic characteristics
	[bookmark: _Hlk202272652]Variable
	Health problems 

	
	Respiratory problems
	Eye problems
	Skin
 injuries
	Electric
 shock
	Hearing 
problems
	Physical
 problems
	Other 
problems

	demographic characteristics
	Age group
	<25 years
	21 (16.5%)
	39 (20.5%)
	20 (19.8%)
	18 (18.8%)
	2 (5.7%)
	20 (11.8%)
	17 (15%)

	
	
	25-34 years
	39 (30.7%)
	55 (28.9%)
	34 (33.7%)
	33 (34.4%)
	7 (20.0%)
	57 (33.5%)
	34 (30.1%)

	
	
	35-44 years
	32 (25.2%)
	41 (21.6%)
	19 (18.8%)
	17 (17.7%)
	8 (22.9%)
	44 (25.9%)
	24 (21.2%)

	
	
	≥ 45 years
	35 (27.6%)
	55 (28.9%)
	28 (27.7%)
	28 (29.2%)
	18 (51.4%)
	49 (28.8%)
	38 (33.6%)

	
	
	P-value
	0.145
	0.004
	0.387
	0.187
	<0.001
	<0.001
	0.003

	
	Educational level
	Illiterates
	18 (14.2%)
	28 (14.7%)
	17 (16.8%)
	13 (13.5%)
	3 (8.6%)
	22 (12.9%)
	15 (13.3%)

	
	
	Primary
	52 (40.9%)
	71 (37.4%)
	35 (34.7%)
	40 (41.7%)
	12 (34.3%)
	63 (37.1%)
	44 (38.9%)

	
	
	Secondary
	34 (26.8%)
	60 (31.6%)
	32 (31.7%)
	29 (30.2%)
	17 (48.6%)
	58 (34.1%)
	35 (31%)

	
	
	University
	23 (18.1%)
	31 (16.3%)
	17 (16.8%)
	14 (14.6%)
	3 
(8.6%)
	27 (15.9%)
	19 (16.8%)

	
	
	P-value
	0.2
	0.67
	0.808
	0.446
	0.132
	0.685
	0.796

	
	Marital status
	Single
	27 (21.3%)
	43 (22.6%)
	21 (20.8%)
	19 (19.8%)
	4 (11.4%)
	25 (14.7%)
	22 (19.5%)

	
	
	Married
	84 (66.1%)
	128 (67.4%)
	69 (68.3%)
	71 (74.0%)
	29 (82.9%)
	127 (74.7%)
	78 (69%)

	
	
	Divorced
	11 (8.7%)
	10 (5.3%)
	7 (6.9%)
	4 (4.2%)
	0 (0.0%)
	11 (6.5%)
	7 
(6.2%)

	
	
	Widowed
	5 (3.9%)
	9 (4.7%)
	4 (4.0%)
	2 (2.1%)
	2 (5.7%)
	7 
(4.1%)
	6 
(5.3%)

	
	
	P-value
	0.004
	0.05
	0.214
	0.407
	0.077
	<0.001
	0.065

	
	Smoking
	Currently smoking
	65 (51.2%)
	105 (55.3%)
	55 (54.5%)
	50 (52.1%)
	12 (34.3%)
	80 (47.1%)
	62 (54.9%)

	
	
	Quit smoking
	26 (20.5%)
	29 (15.3%)
	21 (20.8%)
	18 (18.8%)
	10 (28.6%)
	33 (19.4%)
	23 (20.4%)

	
	
	Never smoked
	36 (28.3%)
	56 (29.5%)
	25 (24.8%)
	28 (29.2%)
	13 (37.1%)
	57 (33.5%)
	28 (24.8%)

	
	
	P-value
	0.039
	0.212
	0.028
	0.339
	0.02
	0.018
	0.019


[bookmark: _Hlk200144354]
[bookmark: _Hlk200182750][bookmark: _Hlk200145351]Table 3 showed the association between demographic characteristics and health problems. Specifically, it was found that there was a significant correlation between age groups and eye problems (p-value 0.004), hearing problems (p-value <0.001), physical problems (p-value <0.001), and other problems (p-value 0.003). And follow it, it was found that there was no significant association between educational level and health problems, with a p-value greater than 0.05. Regarding marital status, it was found that there was a significant association between marital status and respiratory problems (p-value 0.004), eye problems (p-value 0.05), and physical problems (p-value <0.001). Furthermore, there was a significant association between smoking and respiratory problems (p-value 0.039), skin injuries (p-value 0.028), hearing problems (p-value 0.02), physical problems (p-value 0.018), and other problems (p-value 0.019.
[bookmark: _Hlk200180052][image: ]Figure )1(showed the percentage of welders who seek medical attention for work-related injuries.

Figure 1 illustrates that only 22.3% of welders visited health facilities for work-related injuries, while a significant 78% did not.


[bookmark: _Hlk202273557]Table (6): Overall satisfaction level with the provided health care services.
	Satisfaction Level
	Frequency (%)
	Mean ± SD

	Not Satisfied
	16 (24.6%)
	2.23±0.65
" Somewhat Satisfied"

	Somewhat Satisfied
	15 (23.1%)
	

	Satisfied
	34 (52.3%)
	



Table (6) illustrated the overall patients’ satisfaction with health services. A high percentage (52.3%) of participants were “satisfied”, followed by 24.6% who were “not satisfied”, and the lowest percentage (23.1%) was “somewhat satisfied” with Mean±2.23. 
[bookmark: _Hlk200181279]




Table (7): Association between demographic characteristics and overall satisfaction level (n=65).
	
Variable
	Level of Satisfaction
	
P-value

	
	Satisfied 
n (%)
	Somewhat Satisfied 
n (%)
	Not Satisfied 
n (%)
	

	Age Group
	< 25 years
	7 (20.6%)
	1
(6.7%)
	6 (37.5%)
	0.179

	
	25-34 years
	10 (29.4%)
	9
(60%)
	5 (31.3%)
	

	
	35-44 years
	8 (23.5%)
	1
(6.7%)
	3 (18.8%)
	

	
	≥ 45 years
	9 (26.5%)
	4
(26.7%)
	2 (12.5%)
	

	Educational Level
	Illiterates
	1 (2.9%)
	2 (13.3%)
	4 (25%)
	0.253

	
	Primary
	15 (44.1%)
	4
(26.7%)
	6 (37.5%)
	

	
	Secondary
	11 (32.4%)
	5
(33.3%)
	5 (31.3%)
	

	
	University
	7 (20.6%)
	4
(26.7%)
	1
(6.3%)
	

	Marital Status
	Single
	7 (20.6%)
	4
(26.7%)
	8
(50%)
	0.173

	
	Married
	26 (76.5%)
	10
(66.7%)
	6 (37.5%)
	

	
	Divorced
	1
(2.9%)
	0
(0%)
	1
(6.3%)
	

	
	Widowed
	0
(0%)
	1
(6.7%)
	1
(6.3%)
	



Table (7) showed that no statistically significant between majority of demographic characteristics with overall satisfaction level with p- value more than 0.05.
Discussion
In this study, the distribution of welders according to demographic characteristics is determined. The age of the participants ranged from 12 to 60 years, with a mean of 35.11 ± 12.03 years. The highest percentage (33.3%) was for the age group (25–34 years), while the lowest percentage (21%) belonged to the age group (less than 25 years). This is because people aged 25–34 years can work even in two shifts, or they are completing the work of the family, and most of the age group (less than 25 years) are completing their education or not choosing welding as their main occupation. These results were in agreement with a cross-sectional study conducted in northwestern Tanzania, in which a sample of 219 welders had a mean age of  28 (24–32) years (22). Also, this result is consistent with a cross-sectional study of 39 welders in Kut City, Iraq, which reported that the mean age was 32.87 ± 13.013 (15–58 years) (23). Based on educational level, the highest percentage, 35.4% (n=103) of welders have a primary education, followed by 33% (n=96) in secondary education. At the same time, the lowest percentage, 14.1 % (n=41) of participants were illiterate. This is because most welders are from low socioeconomic families, and they leave school to continue with the family business. Our findings, when compared with the results of a study done in rural Delhi, are similar (24). While the findings of this study illustrate a high percentage of 67.7% (n=197) of welders were married, followed by 25.1% (n=73) of welders were single. This age is suitable for marriage and initiating a family. When this result was compared to the results of 61.1% (n=181) of a previous study in Mysuru city in 2024, this result was consistent (25). This study demonstrated that the majority, 52.2% (n=152) of participants were current smokers because it is easy to get this habit when spending a long time at work. These findings are similar to a study that explains the same percentage (26). As shown in Table (1).
This study showed that many of the respondents indicated that they have had respiratory problems associated with welding work (43.6%), and others with eye problems (65.3%). This is because of dealing with welding fumes and particles for a long time and not completely using the right PPE. A small percentage of welders with skin injuries (34.7%), and only 33% who exposed to electrical shock, and 12% hearing issues due to the improper use of PPE, and the environment is free of humidity and noise. The largest percentage of welders with physical problems (58.4%) because of long working periods and working positions that put strain on the skeletal system. Finally, 38.9% with other problems (headaches, high blood pressure), which may be because of noise and stress. The results of the current study are similar to a past study, which revealed that arc eye was recorded (79%) of the responses and (12.3%) exposed to electric shock (27). Another study reported that frequent self-reported effects after injuries included arc-related issues (61.3%), asthma complications (46.7%), while the least frequent condition was hearing difficulties (35.7%). Skin, eye, and respiratory morbidity are among the common health hazards that have been associated with several studies (16). As shown in Table (2).
The relationship between demographic traits and health issues is displayed in this study. In particular, it was discovered that age groups were significantly correlated with eye problems (p-value 0.004), hearing problems (p-value <0.001), physical problems (p-value <0.001), and other problems (p-value 0.003). This could be because, as people age, their risk increases and their abilities decrease. The findings are in line with several studies, including one that found there is a strong association between age and eye diseases (p value 0.05) (28). Also, another study demonstrated that welders aged 40 years or above were four times more likely to have experienced occupational hearing loss (p < 0.001) (29). At the same time, the findings of the third study showed that age has a significant correlation with the causes of occupational injuries (30). While study in Enugu found that ageing was the predictor of hypertension among workers, which supports our findings (31). Due to growing obligations and societal pressures, it was discovered that married status significantly correlated with respiratory issues (p-value 0.004), eye issues (p-value 0.05), and physical issues (p-value <0.001). Our findings are supported by a previous study that found a significant correlation (p < 0.05) between respiratory problems and being a married worker (32). Another also found that marital status affects physical state (p-value 0.001) (33). Moreover, smoking was significantly linked to respiratory issues (p-value 0.039), skin injuries (p-value 0.028), hearing issues (p-value 0.02), physical issues (p-value 0.018), and other issues (p-value 0.019). This could be because welders work in a restricted environment. According to a previous study on welders, smokers' lung function declined more than that of nonsmokers (26). Another study also found that there was a relation between smoking and skin injuries (p-value 0.004), which supports our findings (34). Smoking habit factors have a significant relationship with waist muscles complaints (35). In a past study, there was a significant association between hypertension and smoking welders (p-value 0.05) (36). As shown in Table 3.
In health services evaluation section, the study checked welders' opinions on their satisfaction with health care services, as health services evaluation. Our results showed that the majority of participants answered as "Satisfied" regarding the seven questions of reliability, only 41.5% were “somewhat satisfied” with the health workers' skills in treatment and dressing. This indicates the quality of services provided by health facilities and the extent of benefit to patients. The current study found that all questions regarding the reliability of patient satisfaction have a somewhat Satisfied assessment score (mean <2.34). This result agreed with a previous study conducted in Diwaniyah /Iraq (38). As shown in Table (5).	
Regarding the overall patients’ satisfaction with health services, a high percentage (52.3%) of participants were “satisfied”, followed by 24.6% who were “not satisfied”, and the lowest percentage (23.1%) was “somewhat satisfied” with Mean±2.23. Another study illustrates the overall patients’  satisfaction with health services according to the health sector, that similar to our results (39,40). 
Conclusions
The study revealed high rates of occupational health problems among welders in Al-Diwaniya, particularly eye injuries, musculoskeletal pain, and respiratory issues. Despite these risks, healthcare utilization was notably low, with only 22.3% seeking medical help. While general satisfaction with health services was moderate, key challenges included poor accessibility and service quality. Significant associations were found between health issues and demographics such as age, marital status, and smoking. These findings call for urgent action to enhance occupational safety, raise awareness, and improve access to specialized healthcare for welders.
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