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Background: In the event of an industrial accident, the appropriate choice of hospital is important for
worker health and prognosis. This study investigates whether the choice of hospital by the employer in
the case of industrial accidents affects the prognosis of injured employees.
Methods: Data from the 2018 Panel Study of Workers’ Compensation Insurance in Korea were used in an
unmatched case-controlled study. The exposure variable is “hospital selection by an employer,” and the
outcome variable is ‘worker’s disability.” Odds ratios (ORs) were estimated by modified Poisson
regression and adjusted for age, gender, underlying disease, injury severity, and workplace size and
stratified by industrial classification. The group at increased risk was analyzed and stratified by age,
gender, and area.
Results: In the construction industry, hospital selection by the employer was significantly associated
with increased risk of disability (adjusted OR 1.26; 95% confidence interval [CI]: 1.20e1.32) and severe
disability (adjusted OR 1.38; 95% CI: 1.08e1.76) among the injured. Female and younger workers not
living in the Seoul capital area were more at risk of disability and severe disability than those living in the
Seoul capital area.
Conclusions: Hospital selection by employers affects the prognosis of workers injured in an industrial
accident. For protecting workers’ health and safety, workplace emergency medical systems should be
improved, and the selection of appropriate hospitals to supply treatment should be reviewed.
� 2022 Occupational Safety and Health Research Institute, Published by Elsevier Korea LLC. This is an

open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Introduction

In the event of an accident, an appropriate hospital for first aid
or more extensive treatments is critical to patient prognosis [1,2].
Emergency medical systems, including the selection of an appro-
priate hospital according to the status of the injury observed in the
prehospital setting, should bemanaged nationally [2,3]. Emergency
delivery medical systems are important inworkplaces [4,5]. Korean
workplaces are required to have an emergency medical system that
provides first aid treatment, training, and division of work in
accordance with the Regulations on Industrial Safety Standards of
the Industrial Safety and Health Act [6]. Regulations governing safety
and health management organizations and disaster prevention
specialist guidance organizations stipulate that a health
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management organization, in consultation with the employer,
should establish a cooperative emergency medical system with a
nearby medical institution to perform duties under Article 17 (1)7.
The organizations are required to review the company-designated
hospital in the workplace management system.

Concerns have been raised that allowing employers to choose
the hospital can benefit the employer rather than prioritize the
treatment of the patient [7e10]. According to a news report,
workers injured on the job were encouraged not to apply for in-
dustrial accident insurance compensation but to seek compensa-
tion directly from the company [10]. In one serious case, a company
forced an injured worker to use a distant company-designated or-
thopedic hospital, which was unable to treat the worker, who was
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transferred to another, more appropriate emergency hospital but
died [11].

To our knowledge, no studies of the prognosis of injured
workers treated at hospitals chosen by their employers in the case
of industrial accidents have been reported. Here, we examine the
relationship between the selection of a medical institution and
worker prognosis, in the form of disability, in occupational
accidents.

2. Materials and methods

2.1. Data collection, study participants, cases, and control selection

This study used data from the 2018 Panel Study of Workers’
Compensation Insurance (PSWCI) in Korea [12]. The PSWCI data
were assembled by Korea Workers’ Compensation and Welfare
Service Labor Welfare Research Institute for industrial accident
prevention and policy establishment. The PSWCI is a nationally
approved report by the National Statistical Office of the Republic of
Korea. We used the first year of data (2018) from the PSWCI Second
Cohort. The study population comprised 75,392 industrial workers
who were injured at the workplace and ended medical care from
January to December 2017, and 3,294 people were sampled by
stratified probability sampling. The data included estimated
weighted values of the source population. Because our study
focused on paid blue-collar workers who experienced occupational
accidents, we excluded workers who suffered “occupational dis-
eases and commuting accidents” (weighted n ¼ 3994.1), “self-
employed” (Weighted n ¼ 433.0), “not blue-collar workers”
(Weighted n ¼ 18358.8), and those considered “missing or refused
providence of data” (Weighted n ¼ 2368.1) (Fig. 1).

The participants were those who had already ended medical
care, and their disability was determined at the time of evaluation
of their fixed health status. When workers are disabled in an in-
dustrial accident, they receive disability benefits under theWorkers’
Compensation Act [13]. The degree of impairment is divided into 14
levels, and if an injury does not fall under any of those 14 levels, it is
defined as nondisability. The first case group included participants
with disability of 1 to 14 levels (weighted n ¼ 20,129.6); control
group included nondisability (weighted n ¼ 30108.4). The second
Fig. 1. Selection o
case group included participants with severe disability (weighted
n ¼ 797.4), and the control group was participants with nonsevere
disability (weighted n ¼ 49440.6). Although there is no medical
standard for severe disability, the presence of severe disability was
defined as degrees 1e7 based on a previous study [14]. Because
only workers with a degree of disability of 1e7 can receive a
disability pension, degrees 1e7 were defined as the presence of
severe disability, and degrees 8e14 and nondisability were defined
as the absence of severe disability.
2.2. Patient and public involvement

No patients were directly involved in this study, which used
public records only.
2.3. Study variables

2.3.1. Choice of adjusted variable
For selecting variables for adjustment, a directed acyclic graph

(DAG) was used in the model with DAGitty to draw causal diagrams
[15,16]. DAGs show the hypothesized causal associations among
hospital selection by an employer (yellow-green circle), disability/
severe disability (“I” in a blue circle), and covariates (Fig. 2). The
proposed adjustment variable using the DAGitty is indicated by
white circles. Ancestor variables of the outcome and not proposed
adjustment variables are indicated by blue circles. Adjusted vari-
ables were age, sex, underlying disease (CCI), injury severity, in-
dustrial classification, and workplace size.

2.3.2. Hospital selection by the employer
The hospital selected by an employer in each occupational ac-

cident was obtained by asking the following question: “How was
the medical institution that provided treatment at the time of the
industrial accident chosen?” Answers, such as “Decision made by
the employer (including company’s predesignated hospital),” were
defined as “yes.” Answers, such as “Decision made by colleagues,”
“Decision made by family,” and “Decision made by emergency
medical personnel (ex. ambulance),” were defined as “no.”
f participants.



Fig. 2. Directed acyclic graphs for variable selection.
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2.3.3. Other variables
Other variables included in the study were age, sex, workplace

size (<5, 5e9,10e19, 20e29, 30e99,100e299, 300e999, or� 1000
employees), and area (Seoul capital area vs. noneSeoul capital
area). The industry was classified as construction, manufacturing,
service-related, or other industries utilizing the Korean Standard
Industrial Classification (Supplementary Table 1). The underlying
disease was evaluated according to the Charlson complexity index
(CCI), which is the sum of the weights of the major diseases [17e
19]. Injury severity was also included. Injury scoring was divided
into anatomical and physiological scoring systems [20]. The phys-
iological scoring system could not be used because evaluations
required clinical information obtained in the emergency room,
such as eye opening, verbal response, motor response, systolic
blood pressure, and respiratory rate. Instead, we constructed a
severity scoring system according to injury type and body part
using the concept of the abbreviated injury scale (AIS)
(Supplementary Table 2) [21].

2.3.4. Statistical analysis
We conducted an unmatched, case-controlled study with clear

temporal precedence. Hospital selection was decided immediately
after an occupational accident, and the disability grade was eval-
uated after completion of medical care following the accident. We
evaluated two relationships among the variables: the association
between hospital selection by the employer and the presence of a
disability and the relationship between hospital selection by the
employer and the presence of a severe disability. In general, in cases
of rare diseases, the odds ratio (OR) is calculated as a risk ratio by
logistic regression analysis, which can be interpreted by approxi-
mating the relative risk [22]. However, because disabilities among
industrial accident workers are not rare, we used modified Poisson
regression instead of logistic regression [23]. First, the ratios were
stratified by industry, given the large difference in association by
industry [24]. Next, a group at increased risk was identified and
further stratified. For identifying the interaction, stratified analysis
was performed on sex, age (<40 and �40), and area (Seoul capital
area and noneSeoul capital area) [25]. For the sensitivity analysis,
cases of “decision made by emergency medical personnel” were
excluded because the “decision made by emergency medical
personnel” was based on professional judgment. As another
sensitivity analysis, the treatment period was also used as an
adjusted variable instead of our injury severity. Weighted values
were used in all calculations for representativeness. Using
weighted values, 2,393 study participants could represent 50,238
industrial accident workers (Fig. 1). Data were analyzed in SAS 9.4
(SAS Institute Inc., Cary, NC, USA).

2.3.5. Ethical approval
This study was approved in an exemption of ethical revision by

the Institutional Review Board of St. Mary’s Hospital, The Catholic
University of Korea (Exemption number: KC21ZASI0792).

3. Results

The characteristics of workers according to a disability or severe
disability are shown in Table 1. There was a significant difference in
hospital selection, sex, age group, injury severity, workplace size,
industrial classification, and area, depending on the presence of a
disability. According to severe disability, these results showed a
significant difference in sex, age group, injury severity, Charlson
comorbidity index, workplace size, industrial classification, and
area.

Table 2 provides the ORs for disability and severe disability ac-
cording to hospital selection by an employer. In the overall popu-
lation, the adjusted ORs for disability were significantly positive,
and those for severe disability were significantly negative. How-
ever, after stratification by industry, the adjusted ORs were similar.
Both disability and severe disability showed a significant increase of
risk for workers in the construction industry and significant pre-
ventive effects in those employed in the manufacturing and
service-related industries. Results for workers in other industries
were not significant.

Additional analysis was performed based on the construction
industry (Table 3). Female workers were at greater risk of (adjusted
OR, 2.40; 95% confidence interval [CI],1.83e3.15) thanmaleworkers



Table 1
Baseline characteristics of study participants

non-Disability
(Weighted n,%)

Disability
(Weighted n,%)

P-value non-Severe disability
(Weighted n,%)

Severe disability
(Weighted n,%)

P-value

Overall 30108.4 (100.00) 20129.6 (100.00) 49440.6 (100.00) 797.4 (100.00)

Hospital selection

By others 21704.1 (72.09) 13691.6 (68.02) <0.0001 34823.4 (70.43) 572.4 (71.78) 0.4101

By employer 8404.3 (27.91) 6438 (31.98) 14617.3 (29.57) 225.1 (28.22)

Sex

Male 25444.6 (84.51) 17613.9 (87.50) <0.0001 42328.8 (85.62) 729.7 (91.51) <0.0001

Female 4663.8 (15.49) 2515.7 (12.50) 7111.8 (14.38) 67.7 (8.49)

Age (years)

�39 7353.5 (24.42) 2526.5 (12.55) <0.0001 9786.8 (19.79) 93.2 (11.69) <0.0001

40e49 5410.8 (17.97) 4155.4 (20.64) 9419.5 (19.05) 146.7 (18.39)

50e59 9715.1 (32.27) 7483.5 (37.18) 16887.3 (34.16) 311.3 (39.04)

�60 7629 (25.34) 5964.3 (29.63) 13,347 (27.00) 246.2 (30.88)

Injury severity

Mild 17436.7 (57.91) 9340.9 (46.40) <0.0001 26623.2 (53.85) 154.4 (19.36) <0.0001

Moderate 10422.2 (34.62) 7547.9 (37.50) 17635.3 (35.67) 334.8 (41.98)

Severe 2249.4 (7.47) 3240.9 (16.10) 5182.1 (10.48) 308.2 (38.66)

CCI*

0 26707.2 (88.70) 17919.8 (89.02) 0.2655 43951.9 (88.90) 675.1 (84.66) 0.0008

1 3038.4 (10.09) 1996 (9.92) 4924.6 (9.96) 109.8 (13.77)

�2 362.8 (1.21) 213.8 (1.06) 564.2 (1.14) 12.5 (1.57)

Workplace size (number of workers)

<300 23966.1 (79.60) 15,815 (78.57) 0.0052 39206.8 (79.30) 574.2 (72.01) <0.0001

�300 6142.3 (20.40) 4314.7 (21.43) 10233.8 (20.70) 223.2 (27.99)

Industrial Classification

Construction 9455.5 (31.40) 7836.7 (38.93) <0.0001 16998.3 (34.38) 293.9 (36.86) <0.0001

Manufacturing 8190.3 (27.20) 7419.3 (36.86) 15271.6 (30.89) 338 (42.39)

Service related 7418.2 (24.64) 2816.2 (13.99) 10169.5 (20.57) 64.9 (8.14)

Others 5044.4 (16.75) 2057.4 (10.22) 7001.3 (14.16) 100.5 (12.6)

Area

Seoul capital 15102.4 (50.16) 10943.6 (54.37) <0.0001 25566.6 (51.71) 479.5 (60.13) <0.0001

Non-Seoul capital 15,006 (49.84) 9186 (45.63) 23,874 (48.29) 317.9 (39.87)

* CCI: Charlson comorbidity index.
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(adjusted OR, 1.26; 95% CI, 1.20e1.33). For workers with severe dis-
abilities, estimates were not conclusive because the number of
womenwas small, andmen andwomen could not be compared. The
risk of disability (adjusted OR in youngerworkers [< 40 years],1.69;
95%CI,1.33e2.14) and the risk of severedisability (adjustedOR in the
younger group, [<40years], 6.54; 95%CI,1.53e27.87)werehigher in
younger workers than in older workers. When stratified by area,
workerswithdisability (adjustedOR in noneSeoul capital area,1.51;
95% CI, 1.41e1.61) or severe disability (adjusted OR in noneSeoul
capital area, 1.88; 95% CI, 1.36e2.60) were at higher risk in
nonmetropolitan areas than in metropolitan areas.

Sensitivity analysis produced results similar to those of the
main results, except when applied to those who responded with
Table 2
Odds ratios (OR) of disability and severe disability according to hospital selection by em

Disability

Crude OR (95% CI) Adjusted OR

Overall 1.12 (1.09e1.16) 1.10 (1.0

Industrial classification

Construction industry 1.34 (1.28e1.41) 1.26 (1.2

Manufacturing industry 0.95 (0.90e0.99) 0.88 (0.8

Service-related industry 0.83 (0.76e0.91) 0.84 (0.7

Other industry 1.12 (1.01e1.24) 1.03 (0.9

CI: confidence interval.
* adjusted for age, sex, Charlson comorbidity index, injury severity, industrial classific
“Decision made by emergency medical personnel”
(Supplementary Tables 3 and 4appsec1). Although a difference in
the manufacturing industry was evident in the stratification, risks
of disability and severe disability in the construction industry
were significantly increased, similar to the main result. In the
subgroup analysis of manufacturing, risks of disability and severe
disability increased significantly among female workers, younger
workers (<40 years), and those from the noneSeoul capital area,
similar to the main result. Sensitivity analysis (Supplementary
Tables 5 and 6appsec1) using treatment period instead of injury
severity showed similar results to the main result (Tables 2 and 3).
However, some results for severe disability showed insignificant
results.
ployer

Severe disability

* (95% CI) Crude OR (95% CI) Adjusted OR* (95% CI)

6e1.13) 0.94 (0.80e1.09) 0.84 (0.72e0.99)

0e1.32) 1.62 (1.28e2.07) 1.38 (1.08e1.76)

4e0.92) 0.61 (0.49e0.77) 0.54 (0.42e0.68)

7e0.92) 0.33 (0.15e0.73) 0.29 (0.13e0.64)

3e1.15) 0.70 (0.41e1.20) 0.60 (0.35e1.06)

ation, and workplace size.



Table 3
Odds ratios (OR) of disability and severe disability according to hospital selection by employers in the construction industry

Hospital selection
by others

(weighted N, %)

Hospital selection
by employer

(weighted N, %)

Disability Severe disability

Crude OR (95% CI) Adjusted OR* (95% CI) Crude OR (95% CI) Adjusted OR* (95% CI)

Sex Male 12763.9 (75.9) 4046.2 (24.1) 1.32 (1.26e1.39) 1.26 (1.20e1.33) 1.65 (1.30e2.11) 1.37 (1.07e1.75)
Female 395.7 (82.1) 86.5 (17.9) 2.21 (1.71e2.86) 2.40 (1.83e3.15) NAy NAy

Age <40 1385.2 (85.4) 236.2 (14.6) 1.43 (1.14e1.80) 1.69 (1.33e2.14) 3.16 (0.75e13.32) 6.54 (1.53e27.87)
�40 11774.3 (75.1) 3896.4 (24.9) 1.31 (1.25e1.38) 1.27 (1.20e1.33) 1.54 (1.20e1.97) 1.32 (1.03e1.69)

Area Seoul capital area 6309.6 (75.0) 2102.9 (25.0) 1.16 (1.08e1.25) 1.10 (1.02e1.18) 1.19 (0.81e1.75) 0.89 (0.60e1.33)
Non-Seoul capital area 6850.0 (77.1) 2029.7 (22.9) 1.53 (1.43e1.63) 1.51 (1.41e1.61) 2.06 (1.51e2.82) 1.88 (1.36e2.60)

CI: confidence interval.
* adjusted for age, sex, Charlson comorbidity index, injury severity, industrial classification, and workplace size.
yNA: not available.
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4. Discussion

This study identified a relationship between selection of a
hospital by employers and the disability suffered by workers
involved in an industrial accident using data from the first year
(2018) of the PSWCI Second Cohort. In most industries, the selec-
tion of a medical institution by the employer was associated with a
preventive effect on disability. However, in the construction in-
dustry, the risk of both disability and severe disability was signifi-
cantly higher when the employer selected the medical institution
at which a worker involved in an industrial accident was to be
treated, although the degree of damage and underlying disease
were adjusted. Sensitivity analysis also showed a consistent sig-
nificant increase in risks of disability and severe disability.

In previous studies, the prognostic factors for the injured pa-
tients were age, gender, comorbidity, and preinjury work status.
Hospital factors related to prognosis in injured patients were longer
intensive care unit stay and repeated nonadherence to transfusion
guidelines [26]. On the other hand, appropriate rehabilitation after
an acute injury is considered a long-term prognostic factor for the
patients [27,28]. Additionally, the selection of an appropriate
emergency medical institution through rapid and minimal trans-
port is important for patient prognosis [20]. The hospital selection
is generally based on the patient’s experience, the recommendation
of the primary physician, distance, media reports, and recom-
mendations from people around [29]. It is also determined by the
characteristics and severity of the injuries [30]. However, in the
absence of guidelines and trained workers, patient evacuation and
hospital selection are oftenmade on a case-by-case basis, and these
choices are oftenmade at the request of the patient or those around
him [30]. Hospital selection by employers, including the designated
medical institution, can be affected by the establishment of an
emergency medical system and training for emergency situations.
In most industries, in our results, the employer had a positive effect
on disability if the employer prepared in advance or designated a
hospital. Preparations for industrial accidents can produce positive
results in the treatment of injured workers [31]. However, in the
construction industry, employer-driven hospital selection rather
than injured worker-driven selection resulted in poor prognosis.
The reasons for this opposite outcome in the construction industry
may be attributed to the specific industrial environment of the
construction industry. It might be due to the burden of an industrial
accident on the employer [32]. When an industrial accident occurs,
it is likely to be under supervision by the Ministry of Employment
and Labor, which increases the temptation to hide industrial acci-
dents to avoid the consequences of provisions of the “Individual
Risk Rating Plan.” The plan was designed to prevent industrial ac-
cidents by raising insurance premiums with the number of indus-
trial accidents. However, there is a financial incentive for
companies to cover up industrial accidents, which can lead to
higher industrial accident insurance premiums. However, it is
generally considered that this is not a temptation for employers to
make inappropriate hospital choices in most industries. Irrational
attempts such as inappropriate hospital selection can rather create
a negative image of the company and make it a target for intensive
monitoring by the Ministry of Employment and Labor. However, in
the construction industry, industrial accident reports can have a
direct negative impact on contracts because they are reflected in
the “prequalification (PQ) for bidding for construction companies”
[33]. This is consistent with our finding that hospital selection
resulted in significantly increased risk, particularly in the con-
struction industry. Besides, unlike other industries, each workplace
in the construction industry is closed when each construction is
complete. In other words, even if the construction company does
not change, since each construction site maintains for a short
period of time and the workers and the environments are
constantly changing, it is relatively difficult to systematically pre-
pare the safety management system, including the emergency
medical system at each construction workplace [34]. In this situa-
tion, the choice, such as the choice of hospital, for the convenience
of the employer may be made more easily than the choice for
workers. In addition, the construction workplace did not have
sufficient education on emergency medical systems in the previous
study [35]. The results of the study showed that construction
workers lacked an understanding of first aid methods and where
and how to send emergency patients. This situation can make
choices for workers more difficult due to the lack of information in
emergency situations.

In the analysis of the construction industry in this study, there
was an interaction showing greater risk among female and younger
workers (<40 years of age) and the noneSeoul capital area group
for both disability and severe disability. In the construction in-
dustry, it can be assumed that women and younger groups will be
more affected by hospital choice by the employer due to the relative
lack of decision authority as a type of autonomy [36e38]. Because
age was an effect modifier in the relationship between decision
authority and mental health in a study conducted in the con-
struction industry, agemight have to act as an effect modifier in this
study [37]. Interactions by gender can be considered a cause of low
decision autonomy in women. The Korean construction industry is
a male-dominated industry, women hold primarily low-level jobs,
and decision autonomy is expected to be low [39,40]. The increase
in risk facing noneSeoul capital area workers compared to those
from the Seoul capital area can be considered the cause of an
imbalance of medical resources among regions in Korea [41,42].
Hospitals in the Seoul capital area have a high average capacity, so
the effect on prognosis for injured workers may not be large.
Conversely, in the noneSeoul capital area, the average capacity of
hospitals is lower, and hospital selection by employers might have a
greater impact on the prognosis for injured workers. In addition,
the noneSeoul capital area has few hospitals, most of which are
small, and the transportation network is relatively poor, making it
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difficult to transfer a patient after selecting an inappropriate hos-
pital [43,44]. There is also a lack of long-term rehabilitationmedical
systems in the noneSeoul capital area [45].

Suggestions regarding how to address the problems associated
with hospital selection identified in this study should consider both
improvement of emergency medical systems at workplaces and
incentives for concealing industrial accidents from insurers. Efforts
to reduce cover-ups are particularly important in Korea, where the
risk of cover-up is suspected to be high due to the high mortality
rate compared with the injury rate [46]. It is recommended that in
depth research to improve standards for company-designated
hospitals be conducted in the future. If the employer designates a
medical institution in advance, and if the employees at the work-
place are trained and prepared for industrial accidents with the
participation of the medical institution, responses to emergency
situations can be improved. However, the selection of a company-
designated medical institution without specific criteria, as is now
the case, can be abused and lead to cover-ups for industrial acci-
dents. First, it is necessary to consider the distance from the
workplace, the types of accidents that might occur in the work-
place, and whether the hospital has the capacity to treat the
workers. Second, if it is difficult to construct an effective emergency
medical system at a workplace, 119 calls (emergency medical ser-
vices) should be compulsory. In an emergency situation, the initial
diagnosis and hospital selection by an emergency medical techni-
cian in the prehospital stage can be critical to a patient’s prognosis
[47]. Third, to reform the emergency medical system, the tempta-
tion to conceal industrial accidents should be removed. Prequali-
fication for bidding for construction companies could be revised to
include bidding criteria that emphasize death-centered incidents.
In the “Individual Risk Rating Plan,” no distinction is made ac-
cording to the size of the workplace, and occupational diseases are
excluded. In the future, it is necessary to continuously monitor
whether this is a cause of concealment of industrial accidents. If it
becomes a problem, reform efforts will be required.

Although only the representative control variables were
adjusted, adjustment for unknown risk factors was not performed,
which limited the usefulness of our study. This study excluded
those who died with a more severe prognosis. In addition, our
study used only compensated cases. There is a possibility of se-
lection bias. The injury severity system consisted of only two var-
iables. However, an injury severity systemwas created by applying
the AIS concept and was as detailed as possible. Nevertheless, it
should be taken into account that there is a conceptual difference
between AIS, which focuses on life-threatening, and disability,
which focuses on the loss of work capacity. We performed two
sensitivity analyses, as well as themainmethod. Although themain
results were similar, there are differences in some results, so further
study is needed under various conditions and research methods.
Finally, we tried to explain the mechanism of negative results
shown only in the construction industry. Therefore, further
research would be needed to validate these explanations. A
strength of this study is that it is the first to examine the rela-
tionship between employer selection of a medical institution and
disabilities in occupational accidents. It is also a case-controlled
study with clear temporal precedence. In addition, the Workers’
Compensation Insurance Panel Survey, a nationally approved
database created by considering the representativeness of workers
who have experienced industrial accidents, was used in our study.

5. Conclusions

This study showed that hospital selection by the employer had
an effect on the injured workers’ prognosis in the construction
industry. This is an important issue in terms of worker health and
safety. It is necessary to improve emergency medical systems at
workplaces and to eliminate incentives for employers to conceal
industrial accidents.

Funding

This research did not receive a grant from any funding agency in
the public, commercial, or not-for-profit sector.

Conflicts of interest

The authors have no conflict of interest to declare.

Acknowledgments

We used Panel Study of Worker’s Compensation Insurance
(PSWCI) and thank the Labor Welfare Research Center of Korea
Workers’ Compensation and Welfare Service.

Appendix A. Supplementary data

Supplementary data to this article can be found online at
https://doi.org/10.1016/j.shaw.2022.03.011.

References

[1] Katayama Y, Kitamura T, Kiyohara K, Iwami T, Kawamura T, Hayashida S,
Ogura H, Shimazu T. Evaluation of factors associated with the difficulty in
finding receiving hospitals for traffic accident patients at the scene treated by
emergency medical services: a population-based study in Osaka City, Japan.
Acute Med Surg 2017;4:401e7.

[2] Sasser SM, Hunt RC, Sullivent EE, Wald MM, Mitchko J, Jurkovich GJ,
Henry MC, Salomone JP, Wang SC, Galli RL, Cooper A, Brown LH, Sattin RW.
National expert Panel on field triage CfDCaPC. Guidelines for field triage of
injured patients. Recommendations of the national expert Panel on field
triage. MMWR Recomm Rep 2009;58:1e35.

[3] Mackersie RC. History of trauma field triage development and the American
College of Surgeons criteria. Prehosp Emerg Care 2006;10:287e94.

[4] Howell E, Brown K, Atkins J. Trauma in the workplace: an overview. AAOHN J
1990;38:467e74.

[5] Renschler LA, Terrigino EA, Azim S, Snider E, Rhodes DL, Cox CC. Employee
perceptions of their organization’s level of emergency preparedness following
a brief workplace emergency planning educational presentation. Saf Health
Work 2016;7:166e70.

[6] KOSHA. Principles and management guidelines for on-site emergency
response systems. Korea Occupational Safety & Health Agency:H-57-2021.
2021. [in Korean].

[7] Kang H-G. [Planned report] disasters and diseases in the rosy era. Christian
Home; 1988. p. 30e5 [in Korean].

[8] Choi M-S. Problems and improvement of industrial accident statistics in
construction site. Review of Architecture and Building Science 2018;62:49e52
[in Korean].

[9] Special Reporting Team. Designated hospital tricks to hide accidents. The
Seoul Shinmun; 2019. 2 p.

[10] Lee H. Even if a worker falls into the sea or falls off a building, 119 does not
come. Seoul: Media Today News; 2015.

[11] Jang G-S. A strange workplace to return 119 ambulances...conventional in-
dustrial disaster cover-up. Nocut News; 2016.

[12] Bae SW. Effect of professional certification on employees’ return-to-work rate
after occupational injuries in Korea: focusing on vulnerable groups. Environ
Health Prev Med 2021;26:6.

[13] Lee D-H. The comparison of legal nature and grade of disability pension in
workers’ compensation act with that of America. Chung-Ang Law Review
2018;20:183e229 [in Korean].

[14] Ryu M-H, Kim S-Y. Predictor of return to work outcomes(RTW) in worker’s
compensation beneficiary. Journal of Korean Social Welfare Administration
2009;11:161e84 [in Korean].

[15] Textor J, Hardt J, Knüppel S. DAGitty: a graphical tool for analyzing causal
diagrams. Epidemiology 2011;22:745.

[16] Lee D-W, Hong Y-C, Seo H-y, Yun J-Y, Nam S-h, Lee N. Different influence of
negative and positive spillover between work and life on depression in a
longitudinal study. Saf Health Work 2021;12:377e83.

[17] Charlson ME, Pompei P, Ales KL, MacKenzie CR. A new method of classifying
prognostic comorbidity in longitudinal studies: development and validation.
J Chronic Dis 1987;40:373e83.

[18] Radovanovic D, Seifert B, Urban P, Eberli FR, Rickli H, Bertel O, Puhan MA,
Erne P., AMIS Plus Investigators. Validity of Charlson Comorbidity Index in

https://doi.org/10.1016/j.shaw.2022.03.011
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref1
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref1
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref1
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref1
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref1
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref1
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref2
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref2
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref2
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref2
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref2
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref2
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref3
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref3
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref3
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref4
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref4
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref4
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref5
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref5
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref5
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref5
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref5
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref7
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref7
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref7
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref8
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref8
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref8
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref8
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref9
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref9
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref10
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref10
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref11
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref11
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref12
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref12
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref12
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref13
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref13
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref13
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref13
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref14
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref14
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref14
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref14
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref15
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref15
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref16
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref16
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref16
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref16
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref17
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref17
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref17
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref17
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref18
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref18


J. Ahn et al / Hospital selection by employer and disabilities 285
patients hospitalised with acute coronary syndrome. Insights from the
nationwide AMIS Plus registry 2002-2012. Heart 2014;100:288e94.

[19] Kil SR, Lee SI, Khang YH, Lee MS, Kim HJ, Kim SO, Jo MW. Development and
validation of comorbidity index in South Korea. Int J Qual Health Care
2012;24:391e402.

[20] Jung K, Lee JC-J, Kim J. Injury severity scoring system for trauma patients and
trauma outcomes research in Korea. J Acute Care Surg 2016;6:11e7 [in
Korean].

[21] Loftis KL, Price J, Gillich PJ. Evolution of the abbreviated injury scale: 1990e
2015. Traffic Inj Prev 2018;19:S109e13.

[22] Richardson DB, Kinlaw AC, MacLehose RF, Cole SR. Standardized binomial
models for risk or prevalence ratios and differences. Int J Epidemiol 2015;44:
1660e72.

[23] Zou G. A modified Poisson regression approach to prospective studies with
binary data. Am J Epidemiol 2004;159:702e6.

[24] Jo K-S. Status of industrial accidents and improvement tasks for occupational
safety and health laws. Monthly Labor Review 2015:45e56.

[25] Kim S-M, Kim E. Factors affecting the quality of life among injured workers :
focusing on the psychosocial factors. Kookmin Social Science Reviews
2015;26:389e411 [in Korean].

[26] Gabbe BJ, Simpson PM, Cameron PA, Ponsford J, Lyons RA, Collie A, FitzgeraldM,
Judson R, Teague WJ, Braaf S, Nunn A, Ameratunga S, Harrison JE. Long-term
health status and trajectories of seriously injured patients: a population-based
longitudinal study. PLoS Medicine 2017;14:e1002322-e [in eng].

[27] Kurichi JE, Small DS, Bates BE, Prvu-Bettger JA, Kwong PL, Vogel WB,
Bidelspach DE, Stineman MG. Possible incremental benefits of specialized
rehabilitation bed units among veterans after lower extremity amputation.
Med Care 2009;47:457e65 [in eng].

[28] Smith M. Efficacy of specialist versus non-specialist management of spinal
cord injury within the UK. Spinal Cord 2002;40:10e6 [in eng].

[29] Leister J, Stausberg J. Why do patients select a hospital? Journal of Hospital
Marketing & Public Relations 2007;17:13e31.

[30] Croser JL. Trauma care systems in Australia. Injury 2003;34:649e51.
[31] Mehta S. Disaster and mass casualty management in a hospital: how well Are

we prepared. Journal of Postgraduate Medicine 2006;52:89e90.
[32] Oh SH. Legal issues and tasks on the concealment of industrial injuries. Labor

Law Review 2018:83e116 [in Korean].
[33] Choi MJ, Kang KS. A study on the problem and countermeasure of conceal-

ment of industrial accident in construction site. Journal of Korea Safety
Management & Science 2008;10:29e33 [in Korean].

[34] Bae Kyu-sik, Jo-deok Yoon, Hong-seop Ahn, Kyu-beom Shim. Analysis of in-
dustrial accidents in the construction industry and policy direction: focusing
on small and medium-sized construction sites. Korea Labor Institute: Korea
Labor Institute; 2013.
[35] Park Joung-Je, Kim Bo-Kyun, Lee Jeong-Hyeok, Jeong H-H. The status and
necessity of first aid education in the construction workplace for wellness.
Journal of the Korea Entertainment Industry Association 2017;11:253e61.

[36] Shin E-S. Job satisfaction and relating factors of medical record technicians
working in general hospitals. Journal of the Korea Convergence Society
2015;6:337e46 [in Korean].

[37] Zaniboni S, Truxillo DM, Rineer JR, Bodner TE, Hammer LB, Krainer M. Relating
age, decision authority, job satisfaction, and mental health: a study of con-
struction workers. Work, Aging and Retirement 2016;2:428e35.

[38] Jaffee D. Gender inequality in workplace autonomy and authority. Social
Science Quarterly 1989;70:375e90.

[39] Shin C-G, Lee SH. Study on the working condition for the female workers on
the construction site - focusing on the temporary facilities. Architectural
Institute of Korea; 2016. p. 447e8.

[40] Son C-B. A comparative analysis on the labor environment and perceptions of
male and female construction workers. Journal of the Architectural Institute of
Korea Structure & Construction 2006;22:169e76 [in Korean].

[41] Hong J-S, Kang H-C. Regional differences in treatment frequency and case-
fatality rates in Korean patients with acute myocardial infarction using the
Korea national health insurance claims database: findings of a large retro-
spective cohort study. Medicine (Baltimore) 2014;93:e287.

[42] Moon YO, Park EC, Shin HR, Won YJ, Jung KW, Lee JH, Hwang SY, Kong HJ,
Hwang SS, Lee JK, Kong IS, Hahm MI. Regional variation in accessing regional
hospitals for cancer patients. Epidemiology and Health 2006;28:152e61 [in
Korean].

[43] Jang WM, Lee J, Eun SJ, Yim J, Kim Y, Kwak MY. Travel time to emergency care
not by geographic time, but by optimal time: a nationwide cross-sectional
study for establishing optimal hospital access time to emergency medical
care in South Korea. PLoS One 2021;16:e0251116.

[44] Jeon J, Kim S, Suh K, Park M, Choi J, Yoon S. Accessibility to public service
facilities in rural area by public transportation system. Journal of Korean So-
ciety of Rural Planning 2016;22:1e11 [in Korean].

[45] Jang S-N, Rhee S, Kim W-H, Lee K-B, Kim S, Lim J-Y. The continuum of reha-
bilitation care and the rehabilitation services that are needed by people with
severe disabilities. J Prev Med Public Health 2006;39:263e9 [in Korean].

[46] Korea Occupational Safety and Health Agency. Occurrence of industrial acci-
dents in 2019; 2020 [Internet] [cited 2021 Nov 11]. Available from: https://
www.kosha.or.kr/kosha/data/industrialAccidentStatus.do?mode¼view&board
No¼229&articleNo¼412099&attachNo¼.

[47] Kim J-H, Lee K-Y. Prehospital care and improvement of 119 emergency
medical technician for the insect bite patients. The Korean Journal of Emer-
gency Medical Services 2013;17:63e78 [in Korean].

http://refhub.elsevier.com/S2093-7911(22)00052-X/sref18
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref18
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref18
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref19
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref19
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref19
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref19
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref20
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref20
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref20
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref20
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref21
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref21
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref21
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref22
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref22
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref22
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref22
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref23
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref23
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref23
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref24
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref24
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref24
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref25
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref25
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref25
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref25
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref26
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref26
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref26
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref26
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref27
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref27
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref27
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref27
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref27
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref28
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref28
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref28
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref29
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref29
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref29
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref30
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref30
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref31
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref31
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref31
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref32
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref32
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref32
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref33
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref33
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref33
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref33
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref34
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref34
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref34
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref34
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref35
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref35
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref35
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref35
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref36
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref36
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref36
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref36
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref37
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref37
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref37
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref37
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref38
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref38
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref38
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref39
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref39
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref39
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref39
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref40
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref40
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref40
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref40
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref41
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref41
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref41
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref41
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref42
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref42
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref42
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref42
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref42
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref43
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref43
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref43
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref43
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref44
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref44
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref44
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref44
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref45
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref45
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref45
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref45
https://www.kosha.or.kr/kosha/data/industrialAccidentStatus.do?mode=view&amp;boardNo=229&amp;articleNo=412099&amp;attachNo=
https://www.kosha.or.kr/kosha/data/industrialAccidentStatus.do?mode=view&amp;boardNo=229&amp;articleNo=412099&amp;attachNo=
https://www.kosha.or.kr/kosha/data/industrialAccidentStatus.do?mode=view&amp;boardNo=229&amp;articleNo=412099&amp;attachNo=
https://www.kosha.or.kr/kosha/data/industrialAccidentStatus.do?mode=view&amp;boardNo=229&amp;articleNo=412099&amp;attachNo=
https://www.kosha.or.kr/kosha/data/industrialAccidentStatus.do?mode=view&amp;boardNo=229&amp;articleNo=412099&amp;attachNo=
https://www.kosha.or.kr/kosha/data/industrialAccidentStatus.do?mode=view&amp;boardNo=229&amp;articleNo=412099&amp;attachNo=
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref47
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref47
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref47
http://refhub.elsevier.com/S2093-7911(22)00052-X/sref47

	The Relationship between Hospital Selection by Employer and Disabilities in Occupational Accidents in Korea
	1. Introduction
	2. Materials and methods
	2.1. Data collection, study participants, cases, and control selection
	2.2. Patient and public involvement
	2.3. Study variables
	2.3.1. Choice of adjusted variable
	2.3.2. Hospital selection by the employer
	2.3.3. Other variables
	2.3.4. Statistical analysis
	2.3.5. Ethical approval


	3. Results
	4. Discussion
	5. Conclusions
	Funding
	Conflicts of interest
	Acknowledgments
	Appendix A. Supplementary data
	References


