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Objective: To determine whether observed higher risks of occupational injury among temporary workers
are due to exposure to hazardous working conditions and/or to lack of job experience level.
Methods: Data systematically recorded for 2000 and 2001 by the Spanish Ministry of Labour and Social
Affairs on fatal and non-fatal traumatic occupational injuries were examined by type of employment and
type of accident, while adjusting for gender, age, occupation, and length of employment in the company.
In the study period there were 1500 fatal and 1 806 532 non-fatal traumatic occupational injuries that
occurred at the workplace. Incidence rates and rate ratios (RR) were estimated using Poisson regression
models.
Results: Temporary workers showed a rate ratio of 2.94 for non-fatal occupational injuries (95% CI 2.40
to 3.61) and 2.54 for fatal occupational injuries (95% CI 1.88 to 3.42). When these associations were
adjusted by gender, age, occupation, and especially length of employment, they loose statistic
significance: 1.05 (95% CI 0.97 to 1.12) for non-fatal and 1.07 (95% CI 0.91 to 1.26) for fatal.
Conclusions: Lower job experience and knowledge of workplace hazards, measured by length of
employment, is a possible mechanism to explain the consistent association between temporary workers
and occupational injury. The role of working conditions associated with temporary jobs should be
assessed more specifically.

C
urrent global economic trends have increased new
forms of flexible employment (for example, temporary
work, contingent, part-time contract, unregulated

work, home based work, and other non-traditional work
arrangements). Most flexible jobs are defined as precarious.
Precarious employment is a complex labour market situation
with several characteristics: temporary work status, job
vulnerability, low social protection (for example, unemploy-
ment and sickness absence benefits) and low income level.1 2

Temporary employment may be considered a practical
indicator of this construct, because it is usually recorded in
labour statistics.3

Evidence in this area has advanced quickly, and some
adverse health consequences of new forms of flexible
employment have been reported.4 For example, job insecurity
over time has been associated with poor mental health,5

whereas job insecurity due to downsizing has been associated
with sickness absence.6 Temporary employment has been
related with job dissatisfaction, and with a higher prevalence
of fatigue, backache, and muscular pains than permanent
employment.7 More recently, one study reported that
temporary workers have a higher mortality rate than
permanent workers, particularly for alcohol and smoking
related causes of death.8

There are several reasons why Spain has an important role
in the study of health effects of flexible employment. In the
European Union (EU-15) as a whole,9 the number of
temporary workers in 2002 was 13.2 million, or 11.9% of
the total employed labour force. Spain had the highest
percentage of temporary workers (31.2%) in the EU-15. In
fact, even among Spanish workers age 40 years and over,
temporary employment still reaches 17%. On the other hand,
occupational injuries are still a high priority on the
occupational health agenda.10 Spain also has one of the
highest incidence rates of fatal and non-fatal occupational
injuries in the EU-15.11

There have been some studies addressing the relation
between temporary employment and occupational injuries. A

recent revision has reported that seven of 13 relevant studies
show a consistent increased risk of occupational injuries
among temporary workers.12 In that revision, it is suggested
that the association among temporary workers may be
related to their greater inexperience and lack of safety
training at the workplace, although the association may be
biased by confounding related to occupation. In Spain a
descriptive study found that temporary workers had a
twofold or greater risk of occupational injury than permanent
workers.13 This difference in risk has been observed in Spain
since the beginning of the last decade.14

Therefore, the next question is to explore the mechanisms
that could explain these differences. The hypothesis con-
sidered in this paper is that the higher risk of occupational
injury among temporary workers is due to two mechanisms
acting simultaneously: temporary workers are exposed to
more hazardous working conditions and to less job experi-
ence than permanent workers.

We tested this hypothesis by comparing fatal and non-fatal
traumatic occupational injury rates between temporary and
permanent workers in Spain, taking into account occupa-
tional category (as an indicator of working conditions) and
length of employment (as an indicator of worker experience).

SUBJECTS AND METHODS
Occupational injury data
Occupational injuries among salaried workers have been
systematically recorded in Spain since 1989 by the Ministry of
Labour and Social Affairs in accordance with compulsory
rules.15 In order for workers to receive medical care and social
protection, an official work accident form must be completed
by a physician from an insurance company for any occupa-
tional injury resulting in the loss of at least one working day
for a non-fatal occupational injury. The Spanish labour
statistics administration endorses the Eurostat11 definition of
fatal occupational injury: ‘‘an injury which causes the death
of the victim during the year following the date of the
injury’’. The quality of these occupational injury statistics in
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terms of sensitivity, predictability, and representativeness has
previously been found to be adequate.16 17 The reporting of
fatal occupational injuries is estimated to be 99%.18

The present study was based on the complete data files on
all occupational injuries occurring at the workplace (exclud-
ing relapses, commuting accidents, and non-traumatic
injuries) from the two most recently available years—2000
and 2001. Incident traumatic occupational injuries at work
were selected for study because their work relatedness is
more straightforward. The sample size was 1 808 032 (1500
fatal) occupational injuries: 898 955 (773 fatal) in 2000 and
909 077 (727 fatal) in 2001.

Type of employment at the time of the injury is recorded on
the occupational injury form, and is classified as either
permanent (unlimited permanent contract) or temporary
(employed on a fixed term contract, temporary employment
agency contract, apprenticeship, or other training scheme,
etc) by the National Institute of Statistics according to type of
contract. For each occupational injury the following informa-
tion was used: gender and age (six groups) as demographic
variables, occupation (nine categories) as an indicator of
working conditions, and length of employment in the
company (three categories) as an indicator of worker
experience in the specific workplace. Occupation titles were
classified according to the International Standard
Occupational Classification19 in nine categories. In the last
category (non-qualified and elementary occupations) are
included cleaners, janitors, shop assistants, bricklayers,
miners, etc. The length of employment categories were
selected according to percentile distribution for both tem-
porary and permanent workers (P25 = 2.4 months,
P50 = 9.6 months, and P75 = 45.6 months).

Occupational injuries were classified according to the type
of accident, given that some notified occupational injuries
could be not work related, as they could happen during
leisure time. For this study, based on expert opinions from a
previous study,14 they were divided into two groups:
occupational injuries clearly related to work (fall from a
height, being hit by falling objects, falling object being
manipulated, projectile fragments or particles, trapped by or
between objects, trapped by vehicles or machinery rollover,
exposure to extreme temperatures, thermal contact, contact
with electrical current, exposure to harmful substances,
exposure to caustics or corrosive substances, exposure to
ionising radiation, explosions, and fires) and occupational
injuries possibly related to work (fall on the same level,
stepped on object, struck against stationary object, struck by
a moving object, struck by an object or tool, overexertion, and
pedestrian run over or struck by vehicle). During the study
period, in the first group there were 511 924, and in the
second group, there were 1 296 108 events.

At risk population data
The National Institute of Statistics labour force survey data on
salaried workers for 2000 and 2001 were used as the best
available denominator in the analysis.20 Although the true
population at risk is composed of workers registered under the
national social security insurance system, this database is not
accessible and does not contain information on worker
occupations. The labour force survey has been found to provide
a good denominator estimate, except for the agriculture and
fishing economic sectors.21 A large proportion of workers in
these two latter sectors are under a special social security system
for self-employed workers, which is not as well accounted for as
salaried workers in the labour force survey.

Statistical analysis
Incidence rates were estimated for fatal and non-fatal
occupational injuries. In order to improve accuracy, mainly

for fatal occupational injury rates, both years were analysed
jointly, after observing that there were no meaningful
differences between the two years. Poisson regression models
were used to estimate the rate ratio (RR) and 95% confidence
intervals (95% CI), using permanent workers as the reference
group. In addition to the calculation of crude estimates, the
ratios were also adjusted for gender, age (categorical),
occupation, and length of employment in the company.
Adjustment by occupation and length of employment was
done to assess their mediating role, since these two variables,
according the study hypothesis, were considered as explana-
tory variables rather than confounding factors. A stratified
analysis of the two groups by type of accident was carried
out.

The likelihood ratio test, based on the Fisher-Snedecor
distribution, was used to assess the goodness-of-fit of
models, as well as a marginal approach to correct Poisson
overdispersion (standard errors scaled using square root of
deviance based dispersion).22 SPSS statistical software was
used for processing data file, and STATA for all analyses. All p
values were two-sided, with values less than 0.05 indicating
statistical significance.

RESULTS
Compared with permanent workers, temporary workers
showed significantly higher RR of traumatic occupational
injuries (tables 1 and 2), almost threefold greater for non-
fatal (RR = 2.94; 95% CI 1.88 to 3.42) and two and half times
greater for fatal occupational injuries (RR = 2.54; 95% CI 1.88
to 3.42). This was particularly apparent in men, and for older
age groups.

The highest non-fatal occupational injury incidence rates,
for either permanent or temporary employment, were
observed among workers with less than six months of
employment in the company (156.3/103 and 185.4/103,
respectively), and the lowest rates were for those with more
than 24 months’ tenure in companies (35.4/103 and 67.2/103,
respectively). However, among workers with more than
24 months of employment in a company, temporary workers
had higher incidence rates compared with permanent work-
ers (RR = 1.90; 95% CI 1.20 to 3.03). A similar pattern was
observed for fatal occupational injuries.

For all occupational categories, temporary workers showed
significantly higher risks than permanent workers for non-
fatal occupational injuries. In the case of fatal occupational
injuries, significant associations were only found for manual
categories: craft and related trades workers, plant and
mechanic operators, and non-qualified and elementary
occupations. For service workers and skilled agricultural
and fishery workers the risk of fatal injuries was highest, but
not significant among permanent workers.

These crude relative risks showed a remarkable decrease in
magnitude after adjusting by occupation, and particularly by
length of employment (table 3), and were no longer
significant after adjusting by gender, age, occupation, and
length of employment. However, when the analysis was
repeated by type of accident (table 4), a significant associa-
tion emerged for fatal injury clearly related to work
(RR = 1.30; 95% CI 1.08 to 1.57).

DISCUSSION
Results from this study show that the risk of occupational
injury is unequally distributed between temporary and
permanent employment: temporary workers have higher risk
than permanent workers. However, after adjusting by
occupation, and particularly length of employment, the risk
of occupational injury among temporary workers approx-
imates that of permanent workers. These findings provide
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Table 1 Incidence and rate ratio (RR) of non-fatal occupational injuries in temporary and permanent workers by gender, age,
length of employment, and occupation; Spain 2000–01.

Non-fatal

RR 95% CI p Value

Permanent Temporary

Injury
Population
at risk Incidence* Injury

Population
at risk Incidence*

Gender
Male 617146 10711368 57.6 867285 4676785 185.4 3.22 2.52–4.09 0.000
Female 141706 6285581 22.5 180680 3289099 54.9 2.44 1.85–3.21 0.000

Age group (years)
,20 10127 103053 98.3 82454 551285 149.6 1.52 0.93–2.49 0.092
20–24 72855 991021 73.5 240876 1753346 137.4 1.87 1.21–2.89 0.005
25–34 229166 5100155 44.9 355930 3091752 115.1 2.56 1.69–3.87 0.000
35–44 210398 5214363 40.3 212869 1560713 136.4 3.38 2.32–4.92 0.000
45–54 153887 3805100 40.4 114885 749844 153.2 3.79 2.69–5.32 0.000
.54 82419 1783257 46.2 40951 258944 158.1 3.42 2.37–4.94 0.000

Length of employment in company�
,6 months 80758 516638 156.3 660009 3560499 185.4 1.19 0.74–1.87 0.482
6–24 months 160689 1867164 86.1 290600 2955725 98.3 1.14 0.82–1.60 0.419
.24 months 517398 14613147 35.4 97353 1449660 67.2 1.90 1.20–3.03 0.006

Occupations (ISCO-88)`
Legislators, senior officials and managers 2764 468775 5.9 598 34817 17.2 2.91 1.72–4.81 0.000
Professionals 12340 2470441 5.0 7360 707093 10.4 2.08 1.46–2.98 0.000
Technicians and associate professionals 23206 2158923 10.7 13210 554688 23.8 2.22 1.60–3.06 0.000
Clerks 27773 2250525 12.3 20638 671213 30.7 2.49 1.63–3.80 0.000
Service workers and shop and market sales

workers
115429 2604908 44.3 105683 1242312 85.1

1.92 1.32–2.79 0.001
Skilled agricultural and fishery workers 12933 204822 63.1 14939 123981 120.5 1.91 1.34–2.72 0.000
Craft and related trades workers 275976 2636609 104.7 398894 1713002 232.9 2.22 1.62–3.05 0.000
Plant and machine operators and assemblers 134928 2000849 67.4 101570 788387 128.8 1.91 1.34–2.73 0.000
Non-qualified and elementary occupations 153393 2077399 73.8 384933 2081132 185.0 2.50 1.54–4.08 0.000

Total 758852 16996949 44.6 1047965 7965884 131.6 2.94 2.40–3.61 0.000

*Incidence per 1000 workers.
�Ten missing values.
`Excluded ‘‘Armed Forces’’.

Table 2 Incidence and rate ratio (RR) of fatal occupational injuries in temporary and permanent workers by gender, age,
length of employment, and occupation; Spain 2000–01

Fatal

RR 95% CI p Value

Permanent Temporary

Injury
Population
at risk Incidence* Injury

Population
at risk Incidence*

Gender
Male 667 10711368 6.2 799 4676785 17.1 2.74 2.01–3.73 0.000
Female 18 6285581 0.3 16 3289099 0.5 1.70 0.92–3.13 0.088

Age group (years)
,20 3 103053 2.9 22 551285 4.0 1.37 0.52–3.66 0.538
20–24 21 991021 2.1 87 1753346 5.0 2.34 1.11–4.91 0.025
25–34 141 5100155 2.8 241 3091752 7.8 2.82 1.61–4.96 0.000
35–44 214 5214363 4.1 236 1560713 15.1 3.68 2.17–6.26 0.000
45–54 177 3805100 4.7 161 749844 21.5 4.62 2.74–7.79 0.000
.54 129 1783257 7.2 68 258944 26.3 3.63 2.07–6.38 0.000

Length of employment in company�
,6 months 73 516638 14.1 521 3560499 14.6 1.04 0.47–2.26 0.940
6–24 months 138 1867164 7.4 221 2955725 7.5 1.01 0.61–1.69 0.952
.24 months 474 14613147 3.2 73 1449660 5.0 1.55 0.78–3.11 0.205

Occupations (ISCO-88)�
Legislators, senior officials and managers 14 468775 3.0 0 34817 0.0 0.00 2 2

Professionals 20 2470441 0.8 7 707093 1.0 1.22 0.48–3.13 0.675
Technicians and associate professionals 56 2158923 2.6 26 554688 4.7 1.81 0.78–4.19 0.168
Clerks 16 2250525 0.7 7 671213 1.0 1.47 0.51–4.22 0.477
Service workers and shop and market sales workers 37 2604908 1.4 14 1242312 1.1 0.79 0.26–2.42 0.685
Skilled agricultural and fishery workers 53 204822 25.9 14 123981 11.3 0.44 0.17–1.11 0.082
Craft and related trades workers 194 2636609 7.4 269 1713002 15.7 2.13 1.31–3.49 0.002
Plant and machine operators and assemblers 230 2000849 11.5 252 788387 32.0 2.78 1.42–5.43 0.003
Non-qualified and elementary occupations 65 2077399 3.1 226 2081132 10.9 3.47 1.38–8.73 0.008

Total 685 16996949 4.0 815 7965884 10.2 2.54 1.88–3.42 0.000

*Incidence per 100 000 workers.
�Excluded ‘‘Armed Forces’’.
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some evidence about the link between type of employment
and the risk of occupational injury.

Our results confirm earlier studies that found an excess
risk of occupational injury among temporary workers,12 and
provides new insight into the mechanism underlying the
association. These findings need to be replicated before they
are taken as causal evidence. The study of this association in
other countries, especially those with a lower proportion of
temporary workers, would seem to be a logical next step since
there is no guarantee that temporary employment has the
same meaning and health effect impact in different
countries.

Despite occupational injury statistics being considered
complete in Spain,16 18 the accuracy of specific items such as
type of employment or length of employment is unknown,
and it is possible that temporary workers might be more
likely to have inaccurate data than permanent workers.
Furthermore, temporary workers may be underreporting
occupational injuries because of fears of being stigmatised
or fired,23 which would lead to an underestimate of the
strength of the association. Primary data collection is needed
to improve the measurement of temporary employment and
confirm our findings. Indeed, given that temporary workers
are likely to have fewer work hours actually worked, the true

risk may actually be understated by the population denomi-
nator used in this study.

Conversely, the cross sectional design of the study could
lead to an overestimation of the strength of reported
association, because an inverse relation could be possible:
workers with a high frequency of occupational injuries could
lose opportunities to become permanent in their jobs. This
hypothesis should be tested in a longitudinal framework
study, although it is likely that this selection bias influence
would be small.

According to our hypothesis, the association between
temporary employment and occupational injuries can be
explained by two mechanisms. Firstly, temporary workers are
exposed to more hazardous working conditions than perma-
nent workers. As observed from the distribution of workers
by occupation: 26.1% of temporary workers versus 12.2% of
permanent workers had non-qualified and elementary
occupations, and 16.3% versus 30%, respectively, had
management, professional, or technical occupations. In fact,
the Third European Survey on Working Conditions has
shown that workers with non-permanent contracts are more
likely to have unfavourable working conditions such as
repetitive movements, painful and tiring positions, discrimi-
nation, low time control, and/or less freedom to choose when

Table 3 Type of employment and occupational injuries (referent category: permanent
workers). Rate ratio (RR) and 95% confidence interval (95% CI) adjusted by gender, age
(categorical), occupation, and length of employment; Spain 2000–01

Non-fatal Fatal

RR 95% CI p Value RR (*) 95% CI (*) p Value

Crude 2.94 2.40–3.61 0.000 2.54 1.88–3.42 0.000
Adjusted individually by:

Gender 3.06 2.56–3.65 0.000 2.71 2.16–3.39 0.000
Age 2.95 2.37–3.66 0.000 3.40 2.52–4.59 0.000
Occupation 2.21 1.94–2.50 0.000 2.22 1.76–2.81 0.000
Length of employment 1.35 1.04–1.74 0.023 1.15 0.77–1.72 0.490

Adjusted jointly by gender, age,
occupation, and length of
employment

1.04 0.97–1.12 0.276 1.07 0.91–1.26 0.402

Table 4 Type of employment and occupational injuries by type of accident: clearly and
possibly work related (referent category: permanent workers). Rate ratio (RR) and 95%
confidence interval (95% CI) adjusted by gender, age (categorical), occupation, and
length of employment; Spain 2000–01.

Clearly work related Possibly work related

RR 95% CI p Value RR 95% CI p Value

Non-fatal
Crude 3.13 2.50–3.91 0.000 2.87 2.36–3.51 0.000
Adjusted individually by:

Gender 3.27 2.72–3.93 0.000 2.98 2.50–3.55 0.000
Age 3.14 2.48–3.97 0.000 2.88 2.33–3.55 0.000
Occupation 2.32 2.02–2.67 0.000 2.16 1.91–2.44 0.000
Length of employment 1.39 1.05–1.84 0.022 1.33 1.04–1.71 0.024
Adjusted jointly by gender,
age, occupation, and
length of employment

1.05 0.98–1.13 0.184 1.04 0.96–1.12 0.327

Fatal
Crude 3.14 2.28–4.32 0.000 1.95 1.40–2.72 0.000
Adjusted individually by:

Gender 3.36 2.64–4.28 0.000 2.08 1.58–2.73 0.000
Age 4.42 3.23–6.04 0.000 2.45 1.74–3.46 0.000
Occupation 2.38 1.86–3.04 0.000 2.04 1.58–2.62 0.000
Length of employment 1.60 1.04–2.47 0.034 0.77 0.50–1.18 0.229
Adjusted jointly by gender,
age, occupation, and
length of employment

1.30 1.08–1.57 0.006 0.84 0.69–1.04 0.110
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to take personal leave.24 Spanish surveys on working
conditions show a similar pattern, especially in relation to
ergonomic and psychosocial risk factors.25 In conclusion, on
the whole, temporary workers toil in occupations with more
hazardous working conditions. However, within occupational
groups, temporary workers show significantly higher risks
than permanent workers in almost all occupations, especially
for non-fatal injuries. An explanation for this remarkable
finding could be that temporary workers have less experience
and knowledge of the workplace than permanent workers. In
fact, when the length of employment is taken into account
the observed association disappears in each group (data not
shown), except for skilled agricultural and fishery workers.
An alternative explanation could be that there were only nine
occupational categories, and within each category there are
different types of jobs. This may have led to underadjustment
of the role of occupationally linked working conditions in the
study. However, the persistent effect of temporary work in
relatively homogeneous strata of occupations suggests that
the first explanation has substantial merit. The role of
working conditions in the observed association should be
further assessed with more detailed information on work
organisation and workplace hazards.

An unexpected inverse association was observed between
permanent services workers, and skilled agricultural and
fishery workers and fatal occupational injuries. A plausible
explanation could be that many temporary workers in these
occupations are self-employed, and do not record suffering
occupational injuries.21

A second mechanism should be considered as a possible
explanation for these findings: permanent workers are likely
to have better knowledge and experience of the workplace,
tools, and activities than temporary workers. The results
show, on the one hand, a clear inverse trend between length
of employment and occupational injury risk, among both
permanent and temporary workers: risk decreases when
length of employment increases. However on the other hand,
the RR was only statistically significant for permanent
workers. These patterns did not change significantly after
taking into account occupation. Both results are not
paradoxical. Less than six months is the most hazardous
employment situation in any case, and experience within the
workplace protects against occupational injury risk, but this
protection is less in the case of a worker with a temporal
contract of less than 24 months of duration.

Conversely, despite older workers having more experience
and compensating ability (safer work behaviours),26 aging
seemed to increase the risk of occupational injuries, especially
fatal occupational injuries, among temporary workers. This
could be partly due to the cumulative effect of hazardous
exposures among temporary workers, to a lesser capacity of
adaptation to changes in working conditions, and also to
their age related weakness and vulnerability when facing
occupational exposures.

This significant role played by the length of employment
has to be considered with caution, because given the cross
sectional design of the study and the time related nature of
the length of employment, it is likely that some potential bias
could affect the results. For instance, workers with less than
six months of employment, where the risk of occupational
injury was highest, have less probability of being included in
a cross sectional study than workers with more than
24 months. However, this bias, if present, could under-
estimate the magnitude of the association.

Finally, a significant association persisted for fatal injuries
clearly related to work after adjusting by occupation and
length of employment. Other mechanisms could explain this
excess risk among temporary workers. A new hypothesis is
that temporary workers are exposed to more stressful

circumstances due to greater job vulnerability than perma-
nent workers. Recently, it has been observed that the relation
between psychosocial risk factors and sickness absence was
stronger among non-permanent workers than permanent
workers.27 This association has been explained in terms of an
increase in effort and productivity. It could, therefore, be
suggested that temporary workers have a greater risk of
occupational injury because they work at a more accelerated
pace. The need to save time and tighter schedules, which
significantly affect subcontractors, have been identified as
risk factors in a series of 99 serious occupational injuries.28

The association found in this study, attributed to the
multiple vulnerabilities associated with temporary employ-
ment, should be assessed more specifically and in greater
detail. Other mechanisms related to precarious employment
such as the structural characteristics of the workplace (lack
of unionisation or social benefits), or discrimination by both
supervisors and permanent workers, should also be taken
into account in further analyses.12

In conclusion, promoting a higher level of permanent
employment, with all of its attendant benefits, is clearly one
way to prevent the risk of occupational injury, especially in
Spain where the level of temporary employment is extremely
high. However, increasing workers’ knowledge of their
workplace, especially among temporary workers, could be
an additional way to reduce the risk of occupational injury.
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Main messages

N Findings confirm that temporary workers have a
significantly higher risk of having fatal and non-fatal
occupational injuries than permanent workers.

N Lower job experience of temporary workers may
partially explain why they are at a higher risk of
experiencing occupational injuries.

N The role of working conditions should be specifically
investigated regarding the association between
temporary employment and occupational injuries.

Policy implications

N Promoting a higher level of permanent employment,
with all of its benefits, is an important way towards
preventing occupational injuries.

N Increasing workers’ knowledge of workplace hazards,
especially among temporary workers, is an additional
way of reducing the risk of occupational injuries.
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