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A matched case-control study of occupational injury

Table V
Relationships of job hazards and individual characteristics with occupational injury among subjects aged under
45 yrs and subjects aged 45 yrs or over: %, crude odds ratios (OR), adjusted odds ratios (ORa) and 95%
confidence interval (Cl)
Cases (%) Controls (%) OR and 95% CI ORa and 95% CI

Subjects aged less than 45 yrs (116 pairs)
No formal education 59.5 43.8 2.28t 1.27-4.08 3.83* 1.08-13.5
Current smoker 15.5 17.5 0.84 0.42-1.70 0.73 0.19-2.71
Sleep disorders (<6 h) 62.1 32.0 2.51% 1.64-3.86 317 1.20-8.33
Regular consumption of alcohol 66.4 35.9 2.82¢ 1.75-4.53 2.99* 1.02-8.66
Presence of disease 59.6 28.8 3.58¢% 2.02-6.35 2.16 0.69-6.74
Risk-taking behaviour 57.8 111 7.48% 4.04-13.8 5.09t 1.58-16.4
Large family (=5 dependants) 53.4 22.9 4.00% 2.20-7.26 4.241 1.28-14.1
Job-related hazards
Hand tool-related hazards 34.5 11.8 3.42% 1.82-6.10 1.30 0.30-5.51
Material handling-related hazards 47.4 17.6 3.68¢% 2.16-6.28 7.321 1.96-27.3
Machine-related hazards 48.3 19.6 3.26¢% 1.94-5.46 3.341 1.05-10.6
Environment/working condition-related
hazards 70.7 60.8 1.40 0.85-2.32 3.08* 1.00-9.53
Geological/strata control-related hazards 58.6 451 1.75* 1.08-2.83 2.80 0.91-8.66
Electrical equipment-related hazards 19.0 19.6 0.90 0.46-1.77 0.74 0.13-4.19
Haulage-related hazards 15.5 17.0 0.82 0.41-1.63 0.79 0.07-8.55
Blasting-related hazards 19.8 19.0 1.01 0.52-1.98 3.05 0.28-33.0
Subjects aged 45 yrs or over (129 pairs)
No formal education 65.9 57.1 1.70 0.98-2.94 3.26* 1.08-9.81
Current smoker 26.4 14.7 2.12t 1.20-3.73 4.27t 1.40-13.0
Sleep disorders (<6 h) 39.5 25.4 2.07t 1.33-3.24 1.31 0.50-3.44
Regular consumption of alcohol 69.0 46.3 2.27t 1.45-3.57 1.86 0.83-4.14
Presence of disease 49.6 29.9 2.48t 1.49-4.12 3.12t 1.32-7.34
Risk-taking behaviour 61.2 11.3 10.04¢ 5.23-19.3 7.57% 2.79-20.5
Large family (=5 dependants) 54.3 21.5 4.96% 2.66-9.25 7.08% 2.42-20.6
Job-related hazards
Hand tool-related hazards 26.4 13.6 2.62% 1.38-5.00 1.88 0.57-6.15
Material handling -related hazards 55.0 215 4.58% 2.71-7.73 6.231 2.12-18.3
Machine-related hazards 48.1 28.8 2.00t 1.28-3.10 0.87 0.33-2.25
Environment/working condition-related
hazards 70.5 53.7 1.95% 1.23-3.08 4.01t 1.70-9.50
Geological/strata control-related hazards 65.9 39.0 2.54% 1.64-3.94 2.37F 1.10-5.12
Electrical equipment-related hazards 29.5 18.6 1.55 0.90-2.66 0.67 0.18-2.41
Haulage-related hazards 25.6 19.2 1.32 0.76-2.29 1.01 0.24-4.20
Blasting-related hazards 25.6 18.6 1.24 0.69-2.23 0.55 0.12-2.50

‘p <0.05

tp < 0.01

#p < 0.001

ratio of 3.17. This finding could be explained by the fact that
older workers tend to be wiser and to know their limits better
than their younger colleagues. The role of sleep disorders in
injury has been identified by several researchers. Chau et al.
(2004)18 found that individuals with sleep disorders reported
a twofold higher risk of occupational injury. Akerstedt et al.
(2002)23 also observed that difficulties in sleeping strongly
predicted fatal accidents. So this study strongly suggests that
workers who do not sleep well should be helped to be
cautious when they are engaged in dangerous work.

The association between presence of disease and occupa-
tional injury is well known.9.18 This study found that disease
was a significant risk factor for subjects aged 45 years or
over. The occurrence of injury may be higher among the older
group due to a relationship with presence of disease
(adjusted OR 3.12). According to Mitchell (2005),24 an
ageing workforce is a challenge to corporate health and the
productivity of an employer. In the mining industry, the long-
term working experience generates musculoskeletal disorders
and cardiovascular diseases. Chau et al. (2008)15 stated that
the incidence of injury would increase in coming years due to
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longer working lives, which would result in more workers
with disease and disability. This would be a major occupa-
tional health issue for the mining industry. Musculoskeletal
disorders are common among miners, and lead to pain
affecting the neck, elbows, arm and shoulders, and alter the
ability to work. A study by Prabhakar (2006)25 used the
Standard Nordic Questionnaire and the Body Part Discomfort
Interview Guide to show that a group of drillers often
suffered from musculoskeletal disorders affecting a number
of body parts such as the neck, shoulder, knees, back and
elbow. In the present study, miners suffered from pneumoco-
niosis, other respiratory diseases, hypertension, other cardio-
vascular diseases, and vision disorders. Discussions with the
occupational physician suggested that efforts should be made
to detect and monitor various diseases. Our results
demonstrate that preventive measures that improve working
conditions and reduce work-related diseases would strongly
decrease the risk of occupational injury. Preventive measures
should also include health education programmes at both
individual and workplace levels. They should focus on
awareness of the risk of injury associated with environmental
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hazards and working activities, presence of diseases, and
unhealthy behaviours such as alcohol consumption and
tobacco use.

Smoking was associated with occupational injury for the
workers aged 45 years or over. Smoking generates a number
of diseases, plays a role in sleep disorders, and affects
neuromuscular and physical functions.26-28 According to
Mitchell (2005)24, the presence of risk factors such as
smoking, lack of exercise and obesity could result in higher
health care costs for older workers than for their younger
counterparts. Regular consumption of alcohol was found to
be significant for subjects aged less than 45 years and non-
significant for those aged 45 years or over when controlling
for all the factors studied. Alcohol use is causally related to a
number of diseases, medical conditions, and
disabilities.13,28,29 It can increase the risk of injury by
increasing risk-taking behaviour or by reducing perception
of, and response to, hazards.14 Our findings suggest that
interventions may help workers, particularly the younger
ones, to reduce alcohol intake. For example, an alcoholmeter
could be used to assess levels at the beginning of each of the
three shifts.

Job-related hazards

Material handling-related hazards were found to be a strong
risk factor for injuries compared to other job hazards. This
study showed them to be associated with a fivefold higher
risk of injury, and the risk levels were close in the two age
groups (ORa 6.23 for the subjects aged 45 years or over and
7.32 for those under 45). It was revealed that most injuries
occurred when: loading and unloading materials (bolts,
resins, plates, mesh, girders, coal, rocks) at the faces,
maintaining/repairing machines, and moving power cables
and other auxiliary materials. It is suggested that safe lifting
procedures should be developed by the mine management to
cover the different operations involving materials handling.
Moreover, the workers should be helped to change their
behaviour and attitudes and to become more aware of the
risks involved.

Our study found that the risks of most hazards were
similar in the two age groups while the role of machine-
related hazards is higher for the workers aged less than 45
years, and that of environment/working condition-related
hazards is higher for the subjects aged 45 years or over. The
finding for machine-related hazards was supported by a
study conducted by Groves et al. (2007)30 in the USA mining
industry. They found that young workers had a higher
estimated risk index of non-fatal injury and most injuries
involved workers with less than 5 years’ experience of using
the mining equipment concerned. The present study suggests
that mine managements should make additional efforts to
develop new and creative approaches to training miners,
particularly younger ones. Geological and strata control-
related hazards were associated with an increased risk of
injury and the ORa was significant for workers aged 45 years
or more and close to significance for those aged under 45
when adjusting for all factors considered. This was to be
expected because geological and strata-control hazards occur
in most underground mining operations and are a major
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problem in underground coalmines. Most of the underground
workers in this study were exposed to weak roof strata and
unexpected discontinuities in the roof. Geological defects
such ase slip planes, faults, clay veins, and joints, may not
adequately taken into account when supporting the roof.

Conclusion

The present study sheds light on the risk patterns of injury in
a population of underground coal miners including two age
groups (under 45 years and over 45 years). Individual
factors, namely lack of formal education, sleep disorders,
alcohol consumption, disease, having a large family, and
risk-taking behaviour were the main risk factors for the total
population and their roles were different for the two age
groups. Job-related hazards associated with material
handling, poor environmental/working conditions, and
geological/strata-control-related hazards were the main risk
factors (2.35<0Rs=<5.15), and the risks were similar for the
two age groups. Machine-related hazards were more
important among subjects aged less than 45 years, and
environment/working condition-related hazards affected
more of the older group. Prevention should aim at reducing
job related-hazards. Interventions involving occupational
physicians, safety officers, and mine managers to prevent
work-related diseases and to improve health status and
health-related behaviours (smoking and alcohol) are needed
to reduce occupational injuries. It is necessary to promote
behavioural approaches to safety management, and partic-
ularly to motivate workers to take workplace safety seriously.
Mine managers should address the need to reduce
environment/working condition-related hazards and
geological/strata-control hazards. With regard to materials
handling, specific training modules should be developed to
improve job knowledge and promote safe lifting techniques.
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