Musculoskeletal disorders of the upper extremities among welders and office workers in a South African welding company

Raphela SF
Department of Clinical Sciences, Central University of Technology, Free State

Correspondence: Dr SF Raphela, Department of Clinical Sciences, Central University of Technology, Free State, Pvt Bag X 20539, Bloemfontein, South Africa, 9300 
e-mail: sraphela@cut.ac.za

Abstract 
Background: Work-related musculoskeletal disorders (MSDs) affect the wellbeing of individuals and productivity in the workplace. The nature and physical demands of the job increase the risk for development of MSDs. 
Aim: This study was conducted to determine the prevalence of musculoskeletal disorders of the upper extremities among welders and office workers in a welding company using a questionnaire. 
Methods: A cross-sectional survey was conducted in a welding company using questionnaires. Welders (n=37) and office workers (n=30) participated in the study by completing self-administered questions. 
Results: The most reported MSDs were back pain (35.6% and 36.1 % for welders and office workers respectively) followed by neck pain (26% and 36.1 for welders and office workers respectively). The results revealed that a period of employment of more than seven years and a working shift of 8 hours a day were significantly associated with the prevalence of MSDs.  
Conclusion: More welders experienced MSDs than office workers. Implementation of ergonomic interventions is necessary to reduce the prevalence of MSDs.
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Introduction 
Work-related musculoskeletal disorders are caused by various ergonomic and occupational factors and there is a growing concern globally due to their negative impact on public health and socioeconomic development.1 Musculoskeletal disorders (MSDs) are mostly prevalent among workers in various industries in both developed and developing countries with escalating costs for treatment.2 The quality of life of workers is affected by MSDs, leading to absenteeism at work, reduced productivity and early retirement in some instances due to ill health.2 The workers, companies and society at large are affected by the economic loss due to the negative impacts of MSDs. 
          Several studies have been conducted to investigate the prevalence of musculoskeletal disorders among welders3,4,5 and office workers.3, 6, 7 Welding is among other occupations which are associated with a high risk of musculoskeletal disorders. Ebrahim et al.5 found that the prevalence of MSDs among arc welders were on the neck (82%), lower back (72.2%), elbows (72.2), knees (59%) while gas welders experienced MSDs of the neck (64.7%), shoulders (66.7%), knees (67.1%), lower back (66.7%) and upper back (64.8%). Furthermore, the study reported that musculoskeletal disorders of the upper back, wrist/hands and shoulders were significantly higher among gas welders than arc welders.  A Nigerian study conducted among welders reported that the prevalence rates of musculoskeletal disorders for neck and shoulder pain were 38% and 39.3% respectively.4 
         In South Africa, Zungu and Ndaba8 found that the physical demands of the job were associated with prevalence of MSDs and the most affected body regions among office workers were the back, neck, wrist and shoulders. A 2015 study6 conducted in Nigeria among secretaries found the prevalence of MSDs of the lower back (71.3%), neck (59.3%), shoulder (48%) and hand (28%). In another Nigerian study,9 musculoskeletal disorders of the neck (66.8%), shoulder (60.1%), hand (32.6%), upper arm (32%), lower arm (31.5%), wrist (28.1%) and elbow (22.5%) were reported among bank workers who utilise computers. 

Welders have a high risk of developing MSDs because of the type of duties they perform on daily basis. Previous studies10,11 have identified the causes of MSDs among welders as applying a lot of physical effort, using unendurable hand grips, keeping the body in an awkward posture, executing repetitive tasks and not taking breaks to recover the strength. Other causes of MSDs include carrying heavy materials, bending the back and neck, keeping the shoulders raised for a long time and sitting with the knees bent.12
           Office workers use computers most of the time in their offices and this increases risk of joint and muscle pain. The previous study13 reported that rigorous use of computers leads to the development of joint and muscle pain due to the ongoing and monotonous movements. √
                MSDs are associated with working in non-neutral position. The results from the study by Tiltiranonda et al.14 showed that non-neutral postures of the shoulders such as flexion and abduction increase the risk of MSDs. Ariens et al.15 found that sitting at work for more than 95% of working time is associated with neck pain. Previous studies16-18 found that sedentary or office workers in the schools, hospitals and military have a prevalence of MSDs such as neck pain and low back pain. Other studies19-20 reported that the work-related factors associated with neck pain and low back pain include extended office work hours, excessive work load and poorly designed workstation.
           Musculoskeletal disorders are common problems that affect workers such as welders and office workers in many companies worldwide and this has a negative impact on the economy. In some instances these problems are not reported, limiting the implementation of remedial measures in the workplace.  The South African welding industry lacks sufficient data on the prevalence of MSDs among workers and this is exaggerated by under-reporting.  This study was conducted to describe the prevalence of MSDs of the back and upper extremity among office workers and welders in a South African welding company.   

Methodology

Participants and study design
A cross-sectional survey was conducted among 37 welders and 30 office workers employed in a welding company within Mangaung metropolitan municipality in South Africa. There were 124 workers employed at the company at the time of survey in February 2012. A pilot study was conducted among part time welders (n=5) and office workers (n=3). The information about the nature and purpose of the study was given to the participants before they provide an informed consent by signing an informed consent form. Approval was granted by the management at the welding company before the commencement of the study. Ethical approval was obtained from the ethics committee of the University of the Free State (reference number 170/2011). 

Description of the workstations
Welders were assigned to two similar welding workshops and used the metal inert gas (MIG) welding method. They performed similar tasks such as welding components in different positions, preparing surfaces for welding and using hammers to shape the metal pieces. The workstations of the welders have welding desks without welding seats and they have to stand when performing their tasks. 
    Office workers worked in offices located in an administration building. They used computers most of the time. The workstations of the office workers have computer desks and adjustable chairs. Most of the time they remain seated when they perform their tasks.   

Data collection procedures 
[bookmark: _GoBack] A self-administered questionnaire was used collect the information from the participants about the demographic characteristics, work-related and health-related factors. The questionnaire was divided into different sections. Section A comprised of biographical information and section B was based on the work-related information. Section C comprised the health-related information. Participants were asked if they had experienced MSDs in the last 12 months before the commencement of the survey. On section A, participants were asked to indicate their age, gender, marital status, highest educational level and smoking status. Information about the hours worked per day, job title and employment experience was asked on Section B. Participants indicated the type of MSDs they experienced in the past 12 months Section C. 

Data analysis
After completion of the survey, the data were captured using Microsoft Excel 2010. Analysis was performed using statistical analysis software (SAS) version 9.2. The Chi square tests were used to assess the relationship between the reported MSDs and personal/work-related variables. The statistical significant level was kept at 0.05. 

Results
Socio-demographic characteristics of the participants
The questionnaires were distributed to all welders and office workers the response rate was 54%. Table 1 shows the socio-demographic characteristics of the participants. Fifty-five percent of participants were welders while 45% were office workers. The majority of the participants were aged between 25 and 34 years; 51.4% for welders and 36.7% for office workers. The median age for office workers was 37 years and 33 years for welders. Most of the welders were single (48.6%) and non-smokers (70.3%). The majority of office workers were married (63.3%) and non-smokers (70.3%). Of the 37 welders, 33 were males and four were females. Twenty-one office workers (70%) were males and 30% were females. The majority of welders (46%) had completed tertiary education and most of office workers (76.6%) had completed secondary education. 

Association of socio-demographic/work-related characteristics and MSDs 
The association between some sociodemographic, occupational characteristics and musculoskeletal disorders is shown in Table 2. Forty-three participants reported some form of musculoskeletal disorders in the past twelve months prior to the survey while 24 participants did not experience MSDs. The period of employment of more than seven years and a working shift of 8 hours a day were significantly associated with the prevalence of MSDs among the participants. More participants employed as welders (73%) experienced some MSDs than office workers (53.3%). Seventy percent of the participants aged 25 – 39 years experienced MSDs. The majority of the participants (73%) spent most of the time standing while performing their tasks. More participants who worked for an eight hour shift per day reported MSDs than those who worked more than eight hours per shift.  A significantly high number of non-smokers had MSDs than smokers.

Types of MSDs experienced by participants
Table 3 shows the prevalence of MSDs among participants by body region of pain. A total of 73 MSDs were reported by the participants. A statistically significant number of welders had arm and back pain than office workers. Upper back pain was the most frequently reported MSDs among welders and office workers (35.6% and 36.1% respectively). The second most frequently reported MSDs among the participants was neck pain.

Musculoskeletal disorders in participants with other health conditions
 The prevalence of MSDs among participants with other health conditions is shown in Table 4. A statistical significant number of participants with MSDs also experienced concentration difficulties (23.3%), dizziness (34.8%) and fatigue (48.8%). 

Discussion
This study describes the prevalence of MSDs among office workers and welders. The participants experienced MSDs in the neck, back, arm and hand/wrist in the past 12 months prior to the survey. A high prevalence (64.2%) was observed among the participants. 

Musculoskeletal disorders in welders
The literature shows that welders are at high risk of developing MSDs.5 In the present study, welders experienced MSDs the most. The highest prevalence was for upper back (35.6%) and neck pain (26%). This could be due to the awkward posture maintained, bending the neck and keeping the shoulders raised for a prolonged time when the welders perform their tasks. The findings of the present study for neck pain are similar to those reported in the previous study4 conducted in Nigeria among welders (38%). Furthermore the findings for neck pain were lower than those reported among Iranian arc welders (82%).5 Neck pain was the second reported MSD among the welders. In the previous study5, the prevalence of upper back pain among arc and gas welders was 27.3% and 64.7% respectively; in the present study the prevalence of upper back pain was 35.6%. In the welding workshops, welders lift and handle heavy material and this may account for the prevalence of upper back pain. Significantly more welders (20.5%) reported arm pain than office workers (13.8%). The usage of grinders and potable hammers and lifting of heavy material by welders put more strain on their arms increasing the risk of arm pain. Burdorf et al.10 found an association between absenteeism due to sickness and experienced MSDs of the neck or shoulder and upper extremities among welders and metal workers. 

Musculoskeletal disorders among office workers
The proportion of office workers who experienced the MSDs of the upper back and neck pain was the same (36.1% for both). This is inconsistent with the findings of a Nigerian study6 which reported the MSDs of the neck and lower back among secretaries to be 71.3% and 59.3% respectively. In another Nigerian study9, the prevalence of neck pain among computer users was also higher (66.8%) than the present study. The prevalence of upper back and neck pain could be attributable to the ergonomic factors such as maintaining a static and awkward body posture, bending the back and working in a poorly designed workstation. Office workers spent more hours sitting on the office chairs and typing documents on the computers. As they perform their duties, office workers tend to bend their necks and backs increasing the risk for MSDs.  Performing repetitive tasks such as typing puts more strain on the hands and wrists and therefore increase the risk of hands and arms pain. 
       Previous studies reported that poorly designed workstations and maintaining an awkward body posture for a prolonged duration increases the risk of developing MSDs.13,21 Arm pain, wrist and hand pain were the least experienced MSDs among office workers (13.8% for each). Other studies found the prevalence of hand pain to be 28%6 and 32.6%.9

Prevalence of MSDs by sociodemographic and occupational characteristics and health conditions
Although no statistical significant association was found between the age and MSDs, the majority of participants aged 25 – 34 years experienced some MSDs in the past 12 months before the survey. A period of employment of more than seven years was associated with the occurrence of MSDs. Ebrahimi et al.5 found that age and job tenure were significantly associated with MSDs in different body regions among welders in Iran. A high proportion of MSDs were reported by welders as compared to office workers. In the present study, a working shift of 8 hours a day was associated with the prevalence of MSDs. Most of the participants worked for eight hours a day and this problem could be exaggerated by the physical work demands and non-compliance with the safe working procedures. In a previous study22, a 14 times increased risk of MSDs was found among nurses who worked for 12 hours shift than those who worked a 8 hours shift. 
                  The health conditions such as fatigue, concentration difficulties and dizziness were also reported by the participants. A significant association was observed between fatigue and MSDs, concentration difficulties and MSDs, and dizziness and MSDs. 

Limitations
The sample size was too small and therefore the results cannot be generalised to the entire South African welding industry. This study focused only on welders and office workers and did not address the MSDs experienced by other workers in the welding company. 

Conclusion and recommendations
MSDs are prevalent in welders and office workers, with welders experiencing the most. The ergonomic interventions in the workstations will help to reduce the risk of developing MSDs among the workers. Education is essential to enhance workers’ knowledge about the preventative and remedial measures that should be taken. These include among others taking frequent breaks during the working shift and not keeping the body in an awkward posture for too long. Regular training should be provided to the workers about MSDs and how to reduce the risk through ergonomic corrective measures and proper working postures. The design of the workstations should allow workers to maintain the natural body posture. Welders should avoid standing for long hours and use adjustable welding seats that can help to reduce the strain on their back.
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LESSONS LEARNED
1. The prevalence of MSDs is high among welders than office workers.
2. Upper back pain is the most common MSDs among welders and office workers due to the nature and demands of the work they perform.
3. MSDs might be associated with a working shift of 8 hours a day, a period of employment of more than seven years, fatigue, dizziness and concentration difficulties.
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