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ABSTRACT

Background: Lower back pain (LBP) is a common health problem that has been identified as one of the most costly occu-

pational disorders worldwide. Workers in welding factories are at high risk of acquiring LBP due to the physical demands

of the work they perform.

Objective: This study was conducted to determine the prevalence of LBP and associated risk factors among workers in a

welding company in South Africa.

Methods: A retrospective cross-sectional survey was carried out using a self-administered questionnaire. Of the 124 eligible

participants, 88 completed and returned the questionnaires. Participants were assigned to two groups, viz. those with and

those without lower back pain.

Results: Fifty-three participants (60.2%) had LBP. More males had LBP than females (p = 0.003). The prevalence of LBP
was significantly higher among welders and fitters than office workers, viz. 69.0% and 43.3%, respectively; p = 0.019.

A statistically significant proportion of participants had LBP and sleep disturbances, or LBP and headache (p<0.05).

Conclusion: Most study participants suffered from LBP which was associated with work-related factors and medical

disorders. Issues that could be incorporated into a LBP preventive programme include regular exercise, reduced physical

workload and provision of medical care for affected workers. There is a need for implementation and monitoring of occu-

pational health and safety interventions in the workplace to prevent LBP.
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INTRODUCTION
Lower back pain (LBP) is a common and costly medical condi-
tion that is both an occupational and public health burden.” It
is one of the most common musculoskeletal disorders faced by
the industrialised world and affects a large percentage of the
population. LBP strains national health and welfare systems in
terms of diagnosis, treatment, absenteeism and early retire-
ment."? It has been reported that the prevalence of chronic
LBP is around 23%, and 11-12% of the population is disabled
as a result of LBP.23 Non-specific LBP is not attributable to a
recognisable specific pathology whereas specific LBP is attrib-
utable to a known recognisable pathology.®* In 2010, LBP was
ranked third among all diseases in terms of disability-adjusted
life-years in the United States of America.® It has been reported
that the lifetime prevalence of LBP is over 70% in Europe, with
the most affected individuals being the working population aged
35-55 years.®

A 2007 South African study conducted in the steel industry
reported a LBP point and lifetime prevalence rate of 35.8% and
63.9%, respectively.7 Van Vuuren et al., in another study con-
ducted in South Africa, reported a lifetime and point prevalence
of LBP among workers in a manganese factory to be 71.6%
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and 37.6%, respectively.? A study® conducted in South Africa
among hospital employees indicated a LBP point prevalence
rate of 47.5% which was higher than the 35.8% point preva-
lence reported by Van Vuuren et al. in 2005."° In Kosovo, a
study conducted among power plant workers reported a LBP
prevalence of 83.4% and 61.6% for blue and white collar work-
ers, respectively.!" The prevalence of LBP among Chinese
coal miners over a period of 12 months was reported to be
64.9% in one study,' and 62.2% in another.'® Similar rates
were reported among arc and gas welders in Iran (72.2% and
66.7%, respectively).™

Research done in occupational settings has indicated that the
most frequently reported risk factors associated with LBP include
lifting heavy loads, maintaining an awkward posture for sustained
periods, and exposure to whole body vibration."® A 2008 study
conducted among forest industry workers in Finland reported
that the effects of physical workload on LBP diminished with age,
whereas health behaviour, sleep disturbance and mental distress
were predictors of LBP."8 It has been reported that the risk of LBP
is high among food processing workers because they are required
to work in awkward positions and lift heavy materials.'®'”
Several studies have indicated that LBP is associated with a
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combination of physical factors. Workplace factors include rapid
work pace, repetitive motion patterns, insufficient recovery time,
forceful manual exertion, non-neutral body postures of the wrists,
elbows or shoulders, concentrations of mechanical pressure, and
low temperature.18 In heavy industry such as welding, lifting of
heavy weights and changes in body posture are the main factors
associated with LBP."°

Advancing age has also been reported as a risk factor. A study
by Hagberg et al.?° indicated that the normal degeneration of tis-
sues with advanced age increases the risk of LBP. Bejia et al.?!
reported other risk factors, such as smoking, increased body mass
index and disturbed psychological profile.

Welding is associated with increased risk of musculoskeletal
disorders, including LBP." Welders keep their necks bent or
shoulders raised for long periods of time and lift heavy equipment,
increasing the risk of LBP. In the present study, welders and fitters
worked in two similar welding workshops. Their tasks involved
(1) welding components in flat, vertical or overhead positions,
(2) cutting work pieces using powered saws, (3) positioning work
pieces using cranes, (4) grinding off excess weld using portable
hammers, (5) preparing all surfaces to be welded and (5) shaping
metal pieces with hammers. A study conducted in Iran by Ebrahimi

et al."

indicated that duration of employment as a welder was
associated with increased risk of musculoskeletal disorders of the
neck, shoulder and lower back.

Office workers perform administrative tasks, using computers
and other office equipment. Factors that increase the prevalence
of LBP among this group include bending the body forward, body
distance from the computer, sitting for many hours, and perform-
ing repetitive work.??

Although personal health factors, such as smoking, lack of
physical exercise and being overweight increase the risk of LBP,
the scientific evidence to support this is inconsistent.?® Other fac-
tors related to the onset of LBP are gender and type of work.?"23
A high frequency and severity of LBP is common among workers
engaged in more intense physical labour.?*

There is a dearth of information about the prevalence of LBP
in the South African welding industry, and no specific studies have
been conducted. The purpose of this study was to investigate
the prevalence of LBP among workers in a Bloemfontein welding

company.

METHODS

This was a cross-sectional survey conducted among 124 workers
(welders, fitters and office workers) employed in January 2012 by
a welding company located in Bloemfontein, Free State province,
South Africa. The metal inert welding (MIG) method was used by
both welders and fitters working in two similar workshops.

A self-administered questionnaire was developed by the
researcher. Information collected included demographic charac-
teristics such as age, gender, marital status and level of educa-
tion. Work-related information included the number of working
hours per week, job category, duration of employment, and safety
training. Health-related information provided by the participants

WWW.OCCHEALTH.CO.ZA

included the type and occurrence of diseases and other health-
related disorders. Participants were asked if they had experienced
LBP in the 12 months prior to the survey. A screening question
was used to identify those who developed LBP from non-work
related activities. Participants were classified into two groups: 1)
individuals with LBP (LB group), and 2) individuals without LBP
(NLBP group).

All data were collected and captured using Microsoft Excel
2010 and analysed using SAS Version 9.2. Chi square tests
were used to test differences in proportions. The statistical level
of significance level adopted for all the tests was 0,05.

The study was approved by the ethics committee of the
University of the Free State (reference number: 170/2011).
Permission to conduct the study was obtained from the manage-
ment at the welding company.

RESULTS

Of the 124 workers invited to participate in the study, 88 re-
sponded (37 welders, 21 fitters and 30 office workers), giving
a response rate of 71.0%. None of the workers developed LBP
from non-work related activity and so there were no exclusions.
The majority of participants were male (83.0%), and younger than
40 years (69.3%). Welders and fitters comprised 42.0% and 23.9%
of the participants, respectively; 34.1% were office workers. Of the
15 female participants, nine were office workers; four and two were
welders and fitters, respectively. Of the 73 males, 21 were office
workers, and 33 and 19 were welders and fitters, respectively.
The age group into which the majority of participants fell was the
30-39 year age group (43.2%); the median age was 34 years. Most
were married (47.7%), and non-smokers (70.5%). Only 38.6% had
completed tertiary education. Most (84.1%) participants had worked
for 1-10 years and very few (8.0%) had received safety training in
the 12 months prior to the study. The majority (70.5%) worked a
40-hour week. Most of the fitters (n = 19; 95.5%), about a third of
the welders (n = 13; 35.1%), and a quarter of the office workers
(n =7;23.3%), worked more than 40 hours per week. One of the
office workers and one of the workers in the fitter/welder group
reported having a back injury.

The reports of LBP by socio-demographic, lifestyle and work-
related factors are shown in Table 1. Fifty-three participants
(60.2%) suffered from LBP. The comparison between the LBP and
NLBP groups showed statistically significant differences in rela-
tion to gender, employment division and duration of employment
(p < 0.05). Fifty-eight percent of participants aged 30-39 years
had LBP. More male participants (67.1%) than females (26.7%)
reported LBP (p = 0.003). More study participants who worked
in the welding workshops had LBP than those who worked in
offices (p = 0.019). More workers who had worked for 10 or fewer
years reported LBP than those who had worked for more than
10 years (p = 0.033).

Table 2 shows the prevalence rates of LBP by disease and
other health-related problems. A statistically significant proportion
of participants with LBP also had sleep disturbances (43.4%) or
headaches (84.9%).
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Table 1. Prevalence of LBP by socio-demographic,
lifestyle and work-related factors

LBP group NLBP group
Variable n n =53 n=35 P value
n % n %
Age (years)
20-29 23 14 60.9 9 391 0.941
30-39 38 22 579 16 421 0.696
40-49 16 10 625 6 375 0.837
50-59 10 6 60.0 4 40.0 0.987
60-65 1 1 100 0 - 0413
Gender
male 73 49 671 24 329 0.003*
female 15 4 26.7 11 733
Level of education
less than secondary 4 3 75.0 1 250 0.536
secondary 50 27 540 23 46.0 0.170
tertiary 34 23 676 11 324 0.259
Smoking status
smoker 26 13 500 13 50.0 0.204
non-smoker 62 40 645 22 355
Working hours per week
<40 2 2 100 0 - 0.245
40 62 36 581 26 419 0522
>40 24 15 625 9 375 0.789
Received safety training
yes 7 5 714 2 286 0.527
no 81 48 593 33 407
Division
welding workshops 58 40 69.0 18 31.0 0.019*
offices 30 13 433 17 56.7
Duration of employment
(years)
1-10 74 A 554 33 446 0.033*
>10 14 12 857 2 143

*Statistically significant

DISCUSSION

This study investigated LBP among workers in a welding company.
The findings were consistent with previous studies that reported LBP
prevalence between 60% and 85% in working populations. 2325 The
LBP prevalence among welders and fitters was significantly higher
than among office workers (p < 0.05), supporting findings from a
previous study?* where a high prevalence of LBP was reported
among workers engaged in intense physical labour.

Welders and fitters are susceptible to LBP due to the nature
of the work they perform. Most of their tasks include lifting,
pushing and pulling heavy loads as well as bending their trunks.
This results in more strain exerted on the muscles of the back,
increasing the risk of LBP. The prevalence rates of LBP among
Iranian welders in a study14 conducted in 2011 were similar to

those reported in the present study, but higher than those reported
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in a 2008 study conducted among welders in a Canadian steel
company (life time and point prevalence rates of LBP of 55% and
27%, respectively).?

In this study, the LBP prevalence of office workers was higher
(43.3%) than that reported in a previous study?? among Greek
public office workers (33%). In the present study, more office
workers worked for 40 hours per week, on average. Maintaining
poor body posture and sitting for long hours might be some of the
reasons associated with LBP in this group.

Participants aged 30-39 years reported the most LBP, in line
with a previous study27 that reported that participants younger than
45 years were mostly affected by LBP. Although few participants
were smokers, smoking was less prevalent among participants
with LBP, but there was no association with LBP. Other stud-
ies'82328 have reported an association between smoking and
increased risk of LBP.

Significantly more workers who worked from 1-10 years
reported LBP than those who worked more than 10 years. This is
similar to the findings of a previous study that reported a significant
association between duration of employment as a welder and
the prevalence of LBP,'* and might be due to the healthy worker
effect. Although the length of the working week was not signifi-
cantly associated with LBP, a previous study indicated that back
pain was associated with the number of hours spent on repeated
activities of work.?®

Males had a higher prevalence of LBP than females (67.1%
and 26.7%, respectively), contrary to a previous study that
reported a higher prevalence of LBP among females (27%) than
males (20%).2° However, this finding might be explained by the
type of work conducted: the majority of females were employed
as office workers, while the majority of males were employed as
welders and fitters.

An association between LBP and sleep disturbances, and
LBP and headaches, was found. The latter association was also
reported in a more recent study,31 while a 2008 Finnish study
revealed that mental stress and sleep disturbances were significant
predictors of LBP among industrial workers in their 40s.'®

LIMITATIONS

As this was a cross-sectional study, causes of LBP could not be
explored. Study participants were asked to report LBP in the past
12 months, thus the results might have been subject to recall
bias. The study was conducted in one welding company and the
results cannot be generalised to all workers in welding companies
across the country. A small sample size is another limiting factor
of this study.

RECOMMENDATIONS

Arisk assessment should be conducted in the welding company
to establish the working conditions that might increase the risk
of LBP in workers. Occupational health and safety interventions
should be identified and implemented to reduce the incidence of
LBP among workers in the welding company, and those with LBP
should be treated. Consideration should be given to the nature

OccuPATIONAL HEALTH SOUTHERN AFRICA

WWW.OCCHEALTH.CO.ZA



OccuPATIONAL HEALTH SOUTHERN AFRICA

Table 2. Prevalence of LBP in participants with
additional diseases and other health-related disorders

Reported LBP

Disease/ Yes (n = 53) No (n = 35) P value|
disorder n % n %
Hypertension 8 15.1 1 29 0.063
Stress 20 37.7 7 20.0 0.774
Sleep disturbance 23 43.4 5 14.3 0.004*
Headache 45 84.9 1 314 <0.001*
Diabetes 2 3.8 0 - 0.245
Asthma 2 3.8 0 - 0.245
Arthritis 1 1.9 0 - 0.413

*Statistically significant

of work performed in various divisions during the implementation
of any interventions. Training and education programmes about
the causes, risk factors, preventive measures, and effective
management strategies of LBP should be conducted.

CONCLUSION

The prevalence of reported LBP was high in the welding company
and poses a major challenge as it could increase absenteeism
rates and affect production. A risk assessment would identify
work-related causes of LBP in the company.
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LESSONS LEARNED

1. Welders and fitters have a high risk of LBP and special
attention should be paid to them to reduce the prevalence

2. LBP might be associated with sleeping disturbances and
headaches

REFERENCES

1. Maetzel A, Li L. The economic burden of low back pain: a review of
studies published between 1996 and 2001. Best Pract Res Rheumatol.
2002; 16:23-30.

2. Luo X, Pietrobon R, Sun SX, Liu GG and Hey L. Estimates and patterns
of direct health care expenditure among individuals with back pain in the
United States. Spine. 2004; 29:79-86.

3. Balagué F, Mannion AF, Pellisé F, et al. Non-specific low back pain.
Lancet. 2012; 4;379(9814):482-491.

4. Hegmann, KT. Occupational Medicine Practice Guidelines: evaluation
and management of common health problems and functional recovery
of workers. Elk Grove Village, IL: American College of Occupational and
Environmental Medicine; 2011.

5. U.S. Burden of Disease Collaborators. The state of US health,
1990-2010: burden of diseases, injuries and risk factors. JAMA. 2013;
310(6):591-608.

6. Van Tulder M, Becker A, Bekkering T, et al. European guidelines for
the management of acute nonspecific low back pain in primary care. Eur
Spine J. 2006; 15(2):S169-S191.

WWW.OCCHEALTH.CO.ZA

7. Van Vuuren B, Zinzen E, Van Heerden HJ, et al. Work and family
support systems and prevalence of lower back pain problems in a South
African steel industry. J Occup Rehabil. 2007; 17(3):409-421.

8. Van Vuuren B, Van Heerden HJ, Zinzen E, et al. Perception of work
and family assistance and prevalence of low back pain in a South African
manganese factory. Industrial Health. 2006; 44:645-651.

9. Naude B, Mudzi W, Mamabolo MV, et al. Low back pain among hospital
employees in Gauteng, South Africa: point prevalence and associated
factors. Occup Health Southern Afr. 2009; 15(3):24-30.

10. Van Vuuren BJ, Becker PJ, Van Heerden HJ, et al. Lower back
problems and associated risk factors in a South African steel industry.
Am J Ind Med. 2005; 47(5):1-7.

11. Murtezani A, lbraimiz Z, Petrela E, et al. Low back pain among
Kosovo power plant workers: a survey. Italian Journal of Public Health.
2012; 9(4):1-7.

12. Xu G, Pang D, Liu F, et al. Prevalence of low back pain and associ-
ated occupational factors among Chinese coal miners. BMC Public
Health. 2012; 12:149.

13. Zhang Jian-pi. Epidemiological investigation and analysis of risk
factors for back pain in coal miners. The Journal of Practical Medicine.
2010; 26:487-490.

14. Ebrahimi H, Kazemi R, Mohammadbeigi A. Comparative survey
of work related musculoskeletal disorders (WRMDs) prevalence and
related factors in Iranian welders. Pak J Med Sci. 2011; 27(2):282-285.
15. Miranda H, Viikari-Juntura E, Punnett L, et al. Occupational loading,
health behavior and sleep disturbance as predictors of low-back pain.
Scand J Work Environ Health. 2008; 34:411-419.

16. Nagasu M, Sakai K, Ito A, et al. Prevalence and risk factors for low
back pain among professional cooks working in school lunch services.
BMC Public Health. 2007; 7:171.

17. Violante FS, Graziosi F, Bonfiglioli R, et al. Relations between occupa-
tional, psychosocial and individual factors and three different categories
of back disorder among supermarket workers. Int Arch Occup Environ
Health. 2005; 78:613-624.

18. Punnett L, Priiss-Ustun A. Estimating the global burden of low back
pain attributable to combined occupational exposures. Am J Ind Med.
2005; 48:459-469.

19. Selda Sarikaya MD. Low back pain and lumbar angles in Turkish
coal miners. Am J Ind Med. 2007; 50:92-96.

20. Hagberg M, Silverstein B, Wells R, Smith MJ, Hendricks HW,
Carayon P. Work related musculoskeletal disorders (WMSDs): a refer-
ence book for prevention. London: Taylor & Francis; 1995.

21. Bejia |, Younes M, Jamila HB, et al. Prevalence and factors associ-
ated to low back pain among hospital staff. Joint Bone Spine. 2005;
72(3):254-259.

22. Spyropoulos P, Papathanasiou G, Georgoudis G, et al. Prevalence
of low back pain in Greek public office workers. Pain Physician. 2007;
10:651-660.

23. Miranda H, Viikari-Juntura E, Punnett L, et al. Occupational loading,
health behavior and sleep disturbance as predictor of low-back pain.
Scand J Work Environ Health. 2008; 34(6): 411-419.

24. Andersen G. Epidemiologic aspects on low back pain in industry.
Spine. 1981; 6(1):53-60.

25. Choobineh A, Tabatabaei SH, Mokhtarzadeh A, et al. Musculoskeletal
problems among workers of an Iranian rubber factory. J Occup Health.
2007; 49:418-423.

26. Vieira ER, Kumar S, Narayan Y. Smoking, no exercise, overweight
and low back disorders in welders and nurses. Int J Ind Ergon. 2008;
38:143-149.

27. Nieuwenhuyse AV, Fatkhutdinova L, Verbeke G, et al. Risk factors for
first ever low back pain among workers in their first employment. Occup
Med. 2004; 54:513-519.

28. Shiri R, Karppinen J, Leino-Arjas P, et al. The association between
smoking and low back pain: a meta-analysis. Am J Med. 2010;
123(87):e7-35.

29. Guo H-R. Working hours spent on repeated activities and prevalence
of back pain. Occup Environ Med. 2002; 59:680-688.

30. Gharffari M, Alipour A, Jensen |, et al. Low back pain among Iranian
Industrial Workers. Occup Environ Med. 2006; 56:455-460.

31. Furtado RN, Ribeiro LH, Abdo Bde A, et al. Nonspecific low back
pain in young adults: associated risk factors. Rev Bras Reumatol. 2014;
54(5):371-377.

Vol 23 No 4 July/August 2017

27





