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Abstract

Objectives: Several studies have reported health or safety risk of temporary
agency workers (TAW). Since most of the studies are just cross-sectional studies,
we intended to identify the risk of occupational injury in TAW, using longitudi-
nal study design.

Methods: The Korea Health Panel 2009-2018 data were used in the study. For
the statistical analysis of this study, we used a panel logit model to identify the
risk of occupational injury in TAW compared to direct contract workers (DCW).
Results: There was no significant difference in risk of occupational injury be-
tween TAW and DCW among the overall population (adjusted OR 0.920, 95% CI
0.600-1.411). However, there was a significant increase in occupational injury
in women (adjusted OR 2.134, 95% CI 1.092-4.170) and the “19-34" age group
(adjusted OR 2.744, 95% CI 1.103-6.825) of TAW.

Conclusions: This study provides evidence for vulnerable groups such as women

and younger age groups in the relationship between TAW and occupational
injury.
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1 | INTRODUCTION

technological advances, globalization, neoliberal pol-

itics, and deindustrialization have contributed to the

Over the past 30 years, the global labour market has
undergone significant changes at an incredibly rapid
pace. In many developed countries, factors such as

promotion of a more flexible workforce. Along with
financial crises and rising unemployment rates, non-
standard employment has been considered as an
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influential way to maintain economic competitiveness
and cope with economic instability, and it is widespread
in all industries.'

As a particular form of non-standard employment,
subcontracting has steadily increased over the last few
decades. The definition of subcontracting is “Not direct,
subordinate relationship with end-users” and is charac-
terized by a triangular employment relationship includ-
ing the worker, the agency (the subcontractor), and the
host organization (the company).” The terms used for
subcontracted workers are many, but they are mainly
referred to as “temporary agency workers (TAWs)” in
academia.’

From a TAW perspective, a dual relationship exists,
composed of employment and management. By separating
employer and management responsibilities, TAWSs appear
as outsiders and are underprivileged in their workplace.
There are some common requirements related to occupa-
tional safety and health (OSH), which are associated with
the deterioration of OSH and social benefits, along with
exposure to hazardous working environments.** Research
indicates that there is a link between temporary employ-
ment status and workers’ health and safety, including poor
self-assessed health, musculoskeletal symptoms, and de-
pression.”® Studies have also shown that TAWs are more
susceptible to occupational injury than other workers in
the labour market.*¢

Precarious workers have been regarded as a vulnera-
ble working population since the late 1980s.' However,
Koranyi et al. clearly showed the lack of well-performed
research dealing with TAW’s risk of injury.” Many
comparative studies have shown that TAWs have a
higher risk of injury than permanent workers in sim-
ilar industries or occupations, but most of them had a
cross-sectional design. This is a disadvantage because
it is not possible to determine whether an individual
is forced into a vulnerable employment placement
because of their health, therefore causality cannot be
proven. Moreover, compensation claims or insurance
data have been used in many studies,” ! therefore, the
results might be biased due to underreporting of oc-
cupational injuries by temporary workers. Therefore,
additional research on TAWs is needed using longitu-
dinal data sources with direct outcome measurements.
In this study, we sought to accurately assess the risk
of occupational injury to TAWs by analyzing a large
longitudinal sample representative of the Korean pop-
ulation. This analysis could provide information to im-
prove precaution measures from employers, temporary
employment agencies, regulators, and other stakehold-
ers, and would result in the protection of the growing
population of TAWs.

2 | METHODS

2.1 | Study participants

This study used the 1.7 beta version of the Korea Health
Panel (KHP) collected by the Korea Institute for Health and
Social Affairs and the National Health Insurance Service.
The main purpose of the Korean Medical Panel Survey is
to construct panel data that can analyze in-depth not only
information on medical use, but also various factors that
affect them.'® The KHP is a national survey conducted
through stratified, multi-stage cluster sampling. Korea
Health Panel data were released from 2008 to 2018, but
information on the employment contracts were collected
from 2009 onwards; therefore, the study population was
based on participants from 2009, excluding new inflows,
and data from 2009 to 2018 were included in this study.
We excluded non-workers, employers, self-employed
with employees, unpaid family workers, soldiers, and
skilled agricultural, forestry, and fishery workers; work-
ers aged <19 years and >65 years; and workers with miss-
ing or who refused to provide occupational information
(Table 1). The number of participants was 4936 in 2009,
3407 in 2018 and 8298 in 2009-2018. Data were in the
form of unbalanced data.

2.2 | Variable measurement

Occupational injury by year was the dependent variable in
this study. The KHP registers the reasons for emergency
room visits and the place where the injury occurred. Based
on records of emergency room visits, if injury occurred at
the workplace, it was defined as a case for occupational
injury by year. Additionally, when the participant went
to the emergency room due to an accident, the question
“How did the accident happen?” have to be answered
among ‘transport accident’, ‘fire accident’, ‘by hot matter’,
‘falling’, ‘fall down/slip/crash’, ‘falling object accident’,
‘poisoning’, ‘suffocation’, ‘cutting/penetration’, ‘animal/
insect bite’, ‘compression’ and ‘the others'.

The independent variable, the employment contract,
was defined as “direct contract worker” (DCW) if the an-
swer to the question “What is the employment relation-
ship with the current job (work)?” was “direct contract”
and “TAW” if the answer was “indirect contract”.

Variables related to the socioeconomic status included
sex, age, highest level of education attained, and occupa-
tional classification. Sex was defined as male or female;
the workers were divided into three age groups at 15-
year intervals from 19-64 years old; the highest level of
education was categorized as ‘high school or below’ and
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TABLE 1 Selection of study participants

Korea Health
Panel (year) 2009 2010 2011 2012

Total 19153 17 459 16 292 14 947

Cause of exclusion

Non-worker, 13 725 12 288 11 481 10 418

employer, self-
employed with
employees,
unpaid family
workers
Soldier and skilled 48 73 41 45
agricultural,
forestry and
fishery workers

Age <19 or age 297 297 307 322
>65

Missing or refuse 147 145 0 0
of occupational
information

Final participants 4936 4656 4463 4162

‘college or above’ and occupational classification was di-
vided according to the Korean Standard Classification
of Occupations (KSCO).” Individuals who identified
as “managers, professional and related workers”, and
“clerks”, were classified as white-collar workers; “service
workers” and “sales workers”, as pink-collar workers, and
“Craft and related trades workers”, “equipment, machine
operating and assembly workers” and “elementary work-

ers” as blue-collar workers.?

2.3 | Statistical analysis

The analytical method used in this study was a panel logit
model with fixed effects. The Hausman test was conducted
to select a fixed effect or random effect for the adjusted
model. In the result of Hausman test, the fixed-effects
model was preferred with a p < 0.05.* Panel logit model is
suitable for multivariate analysis using time information
by repeatedly measuring panel objects through a panel
analysis. The panel model is useful by utilizing panel data
that has both cross-sectional data information and lon-
gitudinal information. Specifically, the panel model has
the advantage of controlling the estimation error in each
data, so it can properly analyze the truth compared to only
cross-sectional studies or only general longitudinal stud-
ies.? In a general research model, it is impossible to in-
clude all the confounding variables in the model, and even
if it is included, it is difficult to judge that the model is
good. However, the endogenous problem of unobservable
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2009-

2013 2014 2015 2016 2017 2018 2018

12 834 12 020 11 435 11 217 10 962 19153

9568 8844 8242 7706 7361 6950 9969

31 29 33 35 43 64
393 352 381 442 562 775
0 11 0 0 0 47

3872 3566 3386 3315 3379 3407 8298

individual effects and occupational agents is overcome by
using panel data.” In this study, by controlling for time-
invariant individual effects, we identified the relationship
between occupational injuries and employment contracts.
The fixed-effects model minimized the healthy worker ef-
fect by considering variations among individuals.**

Age group and sex were used as the stratification vari-
ables. The effects of time-invariant variables (e.g., sex)
cannot be estimated within the confines of fixed-effect
regression, therefore, the effect of sex was confirmed
through stratification analysis. In the sensitivity analysis,
blue-collar workers with the highest risk of injury were
defined as the study population, and the same analysis
was performed.” In addition, the cause of the injury was
investigated each time the emergency room was visited,
and the distribution according to the employment con-
tract was identified.

Data were analyzed using Stata software, version 16.0
(Stata Corp., College Station, TX) for the Hausman test
and ‘proc genmod’ of SAS 9.4 software (SAS Institute Inc.,
Cary, NC, USA) for other analyses.

2.4 | Ethics statement
This study was carried out in accordance with the guide-
lines set out in the Declaration of Helsinki and exempted
from deliberation by the Institutional Review Board of
Seoul St. Mary's Hospital, the Catholic University of Korea
(study number: KC20ZIS10773).
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3 | RESULTS

3.1 | Characteristics of participants

Table 2 shows the characteristics of the TAWs from
2009-2018. In all the years, the proportion of women was
higher, men and women accounted for 5-6% and 7-9% of
TAWSs, respectively, and the most common age group was
35-49 years. TAWs accounted for 2-3% of the “19-34” age
group and 5-6% of the “35-49” group. Of those aged 50-
64 years, 12-14% were TAWSs from 2009 to 2016, and this
decreased to 9.9%. The education level was “high school
or below” and “college or above” for 9-12% and 3-4% of
TAWs, respectively. The proportion of TAWSs according to
occupational classification was 1-2% white-collar work-
ers, 9-13% blue-collar workers, and 9-12% pink-collar
workers.

3.2 | Relationship between employment
contract and occupational injury

The p-value for the Hausman test in the adjusted model
of the overall population was 0.0345, which was suit-
able for the fixed-effects model. The results of the panel
logit model with fixed effects are presented in Table 3.
Among the study participants, 265 experienced an oc-
cupational injury at least once; 288 events of occupa-
tional injury were registered. No significant differences
were found between employment contracts and occu-
pational injuries in the overall population (adjusted OR
0.920, 95% CI 0.600-1.411). The results showed differ-
ences between the sexes. Results from the fixed effects
showed that temporary agency work was associated
with occupational injury in women (adjusted OR 2.134,
95% CI 1.092-4.170) but not in men (adjusted OR 0.614,
95% 0.338-1.116). The results also showed differences
among the age groups. In particular, there was a signifi-
cant increase in the risk of occupational injury in the
“19-34” age group of TAWs (adjusted OR 2.744, 95% CI
1.103-6.825). For sensitivity analysis, we performed the
same analyses using the population of blue-collar work-
ers (Table S1), and the results were similar to those of
the overall population (Table 3). Additionally, sex- and
age-group-stratified analyses were conducted (Table
S2). Both men and women showed an increase in risk in
the 19 to 34 years age group, but a significant increase in
risk was found only in the female group. Table S3 shows
the causes of injury according to the employment con-
tract. In both DCWs and TAWs, “fall/slip/crash” ac-
counted for the majority of injuries. For DCWs the next
most common injury was the “falling object agent,” and
“other”; for TAWs “other” and “falling”.

4 | DISCUSSION

The results of our analyses showed that TAWS had a sig-
nificantly higher risk of occupational injury, particularly
among younger age groups and women. In men, the risk
of occupational injury for TAWs was high at a younger
age, but this was not statistically significant.

These results agree well with the findings of previous
studies, which have reported that workers in precarious
job situation suffer from inequalities in occupational
health and safety.*® Fabiano et al. (2008) reported a higher
frequency and severity of occupational injuries among
TAWs than that in DCWs in Italy. The authors suggested
that inadequate training and short duration of work as-
signments are associated with increased injuries.'® Other
literatures in various countries show that TAWs are at
higher risk of occupational injury than other workers. A
report on statistics in Belgium showed that TAWs make up
about 3% of the workforce but account for 8.7% of occu-
pational injuries.”” Al-Tarawneh et al. also demonstrated
that temporary workers had higher overall injury rates
than permanent workers, using a large dataset of work-
ers’ compensation (WC) claims of injury in Ohio, USA.’
Similarly, a Korean study analyzed data of blue-collar
workers from the fourth Korean Working Conditions
Survey (2014) and the sixth European Working Conditions
Survey (2015) and compared workplace risk factors and
preventive factors for occupational injuries.'” The results
showed that workplace exposure was significantly higher
among TAWs in both Korea and Europe, and that TAWs
lacked industrial training and support from coworkers
and supervisors. Consequently, in Korea, indirectly em-
ployed blue-collar workers had a significantly higher risk
of occupational injury than those directly employed (odds
ratio [OR]: 1.876), whereas there was no significant dif-
ference between directly and indirectly employed workers
in EU countries (OR: 1.038). In a literature review, 7 out
of 13 separate studies confirmed that TAWs have an in-
creased risk of occupational injuries, while other studies
did not report an association.’

The underlying mechanisms explaining the poorer
safety outcomes for TAWs could be categorized into haz-
ardous working conditions, job factors and management
factors. On many occasions, TAWs undertake more injury-
prone work compared to regular employees because host
companies attempt to transfer the risk to the subcontrac-
tor. As a result, the bulk occupational injuries have shifted
from regular employees to TAWSs. Several studies have
shown that host companies divide tasks among workers,
and TAWs are allocated simple but risky work that ordi-
nary employees do not want to do.***® This means shifting
responsibility for OSH to the socioeconomically weaker
party, in other words, ‘risk outsourcing. Therefore,
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TABLE 3 Occupational injury risk of temporary agency worker
compared to direct contract workers

Crude OR (95% CI) Adjusted OR? (95% CI)
Overall 1.219 (0.807-1.841)  0.92(0.6-1.411)
Subgroup by sex
Male 0.885 (0.493-1.592) 0.614 (0.338-1.116)
Female  2.605 (1.396-4.86) 2.134(1.092-4.17)

Subgroup by age group

19-34 3.621(1.452-9.031)  2.744 (1.103-6.825)
35-49 1.111 (0.537-2.299)  0.957 (0.457-2.003)
50-64 0.821 (0.453-1.488)  0.739 (0.403-1.355)

*Adjusted odds ratio was calculated using a panel logit model with fixed
effects after adjusting for occupational classification and age.

occupational injury among TAWs is inevitable at the in-
dividual level but can be seen as a deformed phenomenon
caused by pressure at the social level. Temporary work
agencies compete by offering the lowest rates and do not
require the host company to increase the level of safety
for TAWs.

Regarding job factors, previous research has empha-
sized TAWS’ unfamiliarity with their host employer's
workplace, limited knowledge of physical hazards, and
lower levels of job control, which creates barriers to
risk mitigation.13 Another explanation, emphasized by
Underhill and Quinlan,® applies to the management's
commitment to safety. TAWs were less likely to receive
safety training from their agency or host company com-
pared to permanent employees. Several earlier studies
have also demonstrated that shortcomings exist in induc-
tion and training at host companies.'*'**® Additionally,
TAWs are less protected by regulatory authorities because
the nature of temporary employment makes it difficult
to enforce OSH regulations. As a result, these workers
are less protected by safety management systems, such
as safety equipment, sufficient training, and supervision.
Other important factors for higher risk in TAWs include
job insecurity, inconvenient work hours (working long
hours or night shifts), and lack of clear work guidelines.

Age-stratified analysis showed that the greatest dif-
ference was in the younger age groups (Table 3). In gen-
eral, younger workers are known to have a higher risk
of injury than other age groups.*’ One of the factors that
increases the risk of injury to young workers is related
to precarious employment. Young workers are often part-
time, seasonal or temporary workers, which can create
a fragmented safety culture and training. This situation
affects the occupational health awareness and vigilance
of young workers. Therefore, additional protection is
needed to address the social, developmental, cultural and
environmental factors of young workers’ vulnerability.

Meanwhile, the difference in the risk of occupational in-
jury is higher in women than that in men. These findings
may be due to differences in sex distribution by occupa-
tion. It is well known that men are employed more often
than women in industries with a high risk of acute in-
juries, such as construction, agriculture, and excessive
physical labour. In these occupations, the basal injury rate
is higher independent of the employment contract; there-
fore, the relationship between temporary work and the
causes of injury is less clear. The prevalence of fall down/
slip/crash was more prevalent among TAWs compared to
that in DCW in this study, while previous studies in the
USA reported lower fall, slip, and trip injury rates (six or
more days away from work) among TAWs.”'*!* The fac-
tors that underlie the observed differences in injury rates
need to be studied further to better understand and de-
velop prevention strategies.

The core strength of the current study is the large lon-
gitudinal sample of representative data from the Korean
population. Another advantage of using the KHP is that
the medical records are accurate because medical care is
documented in receipts, housekeeping books, year-end
tax adjustment data, and self-reporting. However, the lim-
itations of this study must be considered when interpret-
ing the results. First, as our data were from self-reported
questionnaires, there is a potential for information bias.
Moreover, registry of occupational injuries was only iden-
tified by report about visit to the emergency room, so there
could be cases of injuries that occur in the workplace but
do not go to a medical institution. This also deteriorate the
completeness and accuracy of outcome measure. Second,
the selection of participants focused on the working pop-
ulation, which could lead to selection bias as the KHP was
not established to represent the working population per
se, but the general Korean population. Considering that
there were few data sources representative of the working
population in Korea, the KHP was deemed suitable for the
current analysis. Third, the participants were restricted
to South Korea, which limits the generalizability of our
findings to other populations, particularly other racial or
ethnic groups. Fourth, because of the lack of detailed in-
formation, we could not examine the major drivers behind
this elevated risk of occupational injury in TAWSs, such as
risk factors in the workplace, average working hours, an-
nual holidays, and occupational health education system.

In conclusion, the results of this study support previ-
ous evidence showing an increased risk of occupational
injury in TAWs. Our study has several practical impli-
cations. First, regulators should devote more attention
to TAWs as they spread into higher hazard industries,
and OSH responsibilities in TAWs should be strictly reg-
ulated. Second, injury prevention among TAWSs must
include proper training, particularly of young workers
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prior to their placement in the host workplace, and con-
tinuing safety training after placement to ensure TAWS’
safety. Third, policy strategies to expand social security,
regulate OSH more effectively, and reinforce host com-
panies’ joint liability to protect safety and improve work-
ing environments for TAWs may help improve the safety
of TAWs. Last and most importantly, outsourcing of risk
to avoid regulatory and economic pressure should be
made illegal, and companies should take responsibility
for their actions.
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