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1. Introduction

1.1 Research Background

The disease triangle is one of the fundamental principle of the factors involved in disease causation: host, pathogen, and
environment[ 1]. In the construction industry, workers, the host, are aging and working in an environment with a variety of
risk factors.

Typical occupational diseases in construction include musculoskeletal disorders, noise-induced hearing loss, and
occupational respiratory diseases. Musculoskeletal disorders are injuries to muscles, tendons, joints, and nerves that are
caused or aggravated by work. Occupational respiratory diseases are related to exposure to respiratory hazards in tasks such
as abrasive blasting, cement pouring, painting, cleaning with organic solvents, and welding.

Unlike manufacturing industry, the construction industry is known to have a high incidence of musculoskeletal disorders.
In addition, it is known that the likelihood of developing diseases caused by hazardous factors to which workers are exposed
is high in the construction industry. According to Park(2020), more than half of lung cancer cases caused by asbestos, silica,
polycyclic aromatic hydrocarbons, and painting occur in construction workers, with welders and waterproofers at high

risk[2]. When an accident causes an injury, the after-effects can lead to illness, even after the injury has been treated. Even if
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an accident does not occur, work-related or occupational diseases can be triggered by the environmental factors of a
construction site.

The construction industry is characterized by relatively higher exposure to occupational diseases than other industries due
to the outdoor working environment and repeated contact with hazardous substances. It is difficult to conduct regular work
environment measurement or exposure assessment studies at construction sites because the working environment is
constantly changing, so it is not meaningful to track hazardous factors in unit tasks and places for specific occupations.

Despite the decline in the number of accidents, the number of cases of some occupational diseases and work-related
illnesses has been steadily increasing, raising concerns. Existing studies on diseases in construction sites are either limited to
specific occupational diseases or focus on identifying causes and preventing them.

Min suggests that for the assessment of musculoskeletal burden work, it is necessary to measure the psychological load of
construction workers rather than measuring the workload of construction workers because there are many dynamic
movements in the workplace rather than static movements|[3].

To evaluate the effectiveness of a lifestyle intervention for male construction workers at risk of cardiovascular disease in
the Netherlands, Groeneveld compared individual counseling face-to-face and by telephone in a randomized controlled trial,
and used linear regression analysis to analyze the significant effects of various health-related measures[4].

Kwon argued that at construction sites, workers from dozens of subcontractors often perform a variety of tasks
simultaneously, making it difficult to accurately assess exposure not only to direct hazards but also to bystander exposures
caused by the surrounding environment[5].

Blanc analyzed data on male employees in the Swedish construction industry to determine the association between
rheumatoid arthritis, systemic lupus erythematosus, systemic arthritis, systemic lupus erythematosus, systemic sclerosis,
dermatomyositis, and other occupational exposures and diseases associated with silica[6]. Age-adjusted Poisson multivariate
regression was used to calculate relative risks to independently predict these diagnoses. The association between occupational
silica and various autoimmune diseases was confirmed.

Wada examined differences in stroke and ischemic heart disease mortality by occupation and industry among Japanese
professional men aged 25 to 59 years[7]. Using vital statistics data by occupation and industry from the 2010 Japanese
Ministry of Health, Labor and Welfare dataset, Wada analyzed and built regression models, and found that occupations and
industries with relatively high risk of stroke and ischemic heart disease were service, public administration and management,
agriculture and fishing, construction and mining, electricity and gas, transportation, and professional and engineering.

Khahro argued that more deaths among construction workers in Pakistan occur due to poor health rather than safety
violations[8]. Based on the premise that health problems of construction workers can cause a lot of problems for projects in
terms of time overruns, cost overruns, poor quality, and production losses, various health problems in the construction
industry were presented and the causes of these health problems were investigated in depth. The results showed that heat
stroke, eye strain, lung irritation, and skin diseases were the most common types of health problems in the construction
industry.

Kim analyzed a total of 50 cases of non-musculoskeletal diseases in the construction industry and concluded that it is
necessary to develop safety measures for workers[9]. Respiratory diseases, equipment maintenance, and construction sites
had the highest number of cases. A number of disease pathogens related to facility maintenance, welding, and construction

sites were analyzed, and in the case of facility maintenance, it was found that there were many cases of lung cancer and
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pleural malignant mesothelioma caused by asbestos dust, a harmful dust substance.

Min proposed a model to predict possible occupational diseases in advance using CBR and discriminant analysis, and
validated each model by applying actual case data of occupational diseases at construction sites[10].

Hwang pointed out the problem that work environment measurement is being conducted at construction sites, but only a
few harmful factors are being exposed by categorizing them, such as noise and vibration, which are representative of each
process, without conducting work environment measurement, and identified the harmfulness of silicon oxide dust, which is
most exposed at construction sites, and developed supplementary improvement measures[11].

Carretero-Gomez examined the relationship between the reporting of accidents by construction workers and the survival
probability of firms in a sample of 344 Spanish construction firms in Mallorca from 2004 to 2010[12]. They concluded that
the number of accidents has a direct impact on the probability of a firm's survival in the sector.

Jeong focused on the spatialization of tertiary diseases in infectious diseases during the process of spatialization of
diseases, examined medical and sociological features, and analyzed the correlation between the spatialization of diseases and
the spatial configuration of built-up cities[13].

Although there are many studies on work-related illness and health symptoms among industrial workers, there are not
many studies that analyze the relationship between occupational diseases and work-related illness in the construction
industry. In addition, there are not many cases of analyzing the relationship between diseases and accidents, because diseases
and accidents are usually studied separately. In addition, although there are many studies on accidents, but not many studies

attempted correlation analyses between occupational diseases and work-related illness.

1.2 Objective and Methods

The purpose of this study is to analyze the relationship between occupational and work-related illness and accidents, and to
identify their interrelationships. This study used KOSIS data on diseases and accidents in the construction industry for the last
20 years[14].

The research methodology of this study is as follows.

First, it analyzes the trend of occupational diseases and work-related illness in construction sites over the past 20 years.

Second, correlation coefficients between work-related illness and accidents, correlation coefficients between work-related
illness and occupational diseases, and correlation coefficients between occupational diseases and accidents are obtained
through correlation analysis.

Third, derive the triangular relationship between occupational diseases, work-related illness, and accidents based on the

correlation coefficients obtained from the correlation analysis.

2. Collection and Analysis of Data

2.1 Data Source

The study utilized data from the Korea Occupational Safety and Health Agency(KOSHA) spanning the past two decades,
specifically focusing on diseases and accidents within the construction industry|14]. This dataset provides a comprehensive

overview of health and safety incidents within the sector.
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2.2 Trends Analysis

The first step in the analysis involved examining the trends in occupational diseases and work-related illness over the
20-year period. This analysis was critical to understanding the scope and scale of health-related issues in the construction

industry.

3. Occupational Diseases and Work-related lliness

3.1 Trends in occupational diseases and work-related illness in construction

Looking at the trend of occupational diseases and work-related illness in construction sites over the past 20 years, the
number of occupational diseases increased 19 times from 43 cases in 2001 to 831 cases in 2021(Figure 1). For work-related
illness, the number of reported cases increased from 286 in 2001 to 2,224 in 2021, a 7.8-fold increase. This increase may be
due to a change in awareness of occupational diseases rather than an increase in the number of cases of occupational diseases

and work-related illness, but it is true that the number has increased significantly.
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Figure 1. Trends in occupational diseases and work-related illness in construction

Regarding work-related illness, the most reported cases are physically demanding work, followed by low back pain and
cerebrovascular diseases(Figure 2).

When comparing the number of reported cases of accidental low back pain between 2006 and 2021, there is no significant
change from 377 to 335, but a significant increase from 31 to 397 for non-accidental low back pain(Figure 3). This may be
due to a change in the perception of low back pain, from only recognizing those directly related to accidents to recognizing
non-accidental low back pain as a work-related disease. On the other hand, cerebrovascular diseases show a decreasing trend

from 235 cases in 2001 to 137 cases in 2021.
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Figure 2. Principal work-related illnesses in 2021
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Figure 3. Progression of work-related illnesses over time

In terms of occupational diseases, noise-induced hearing loss is the most commonly reported, followed by pneumoconiosis,
asbestosis, occupational cancer, and infectious diseases(Figure 4). The largest increase in occupational diseases over the past
20 years has been in pneumoconiosis, with only two cases reported in 2001 and 228 cases in 2021, a 114-fold increase.
Noise-induced hearing loss has also increased significantly, from only 9 cases in 2001 to 468 cases in 2021, a more than
50-fold increase. Infectious diseases, on the other hand, have not shown a consistent trend. In 2020, the start of the
coronavirus pandemic, there was only one case of infectious disease, and in 2021 there were 21 cases, far fewer than the 55

cases reported in 2009 during the swine flu pandemic(Figure 5).
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Figure 4. Predominant occupational disease in 2021
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Figure 5. Trends in the prevalence of occupational diseases

4. Correlation analysis

In this study, the Pearson correlation coefficient was obtained to analyze the correlation. Pearson correlation coefficient is

a statistical measure that quantifies the strength and direction of a linear relationship between two continuous variables. The

Pearson correlation coefficient is obtained by the equation 1(the closer it is to 1.0, the higher the correlation). This method is

commonly used because they are easy to interpret, effective in identifying linear relationships, and easy to compare between

correlations, and is considered appropriate for this study.

n2TYy— 2T 2y
VinZa® —(Z2)?) (nZy? — Zy)?)

r=

where x represents one of the variables and y represents the other variable.
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To determine the correlation between work-related illnesses and accidents, correlation coefficients were calculated and the
results are shown in Table 1. The strongest correlation was between falling and heavy work, with a correlation coefficient of
0.78, followed by cerebrovascular disease and electric shock, 0.77, cerebrovascular disease and workplace traffic accidents,
0.77, heavy work and contact with objects at abnormal temperatures, 0.75, heavy work and cuts, cuts, and stab wounds, 0.72,
accidental low back pain and explosions and ruptures, 0.71, and non-accidental low back pain and falls, 0.70. Standard error

ranges from 0.14 to 0.20.

There is no logical association between illnesses and accidents, but it is possible that there are simple coincidences or

unidentified associations.

Table 1. Analysis of the correlation between work-related illnesses and accidents

Physically Demanding  Accident-related Back ~ Non-accidental Back Brain-Cardiovascular

Works Injuries Injuries Diseases
Slip/fall 0.78 0.70
Cut/slash/stab 0.71 0.62
Electrocution 0.77
Explosion/Burst 0.71 0.69
Abnormal Temperature Object Contact 0.75 0.64
Unbalanced and unreasonable behavior 0.63
Workplace Traffic Accidents 0.52 0.77
Violent behavior 0.63
Bumping 0.52

The results of the correlation analysis between work-related illness and occupational diseases are shown in Table 2. The
largest correlation was between pneumoconiosis and heavy workload, with a correlation coefficient of 0.96, followed by
asbestos and heavy workload, 0.95, noise-induced hearing loss and heavy workload, 0.93, occupational cancer and heavy
workload, 0.89, other organic chemicals and carpal tunnel syndrome, 0. 88, asbestos and carpal tunnel syndrome 0.88, cadmium
and physical work 0.87, noise-induced hearing loss and physical work 0.86, other organic chemicals and physical work 0.86,

pneumoconiosis and mental illness 0.85, and asbestos and mental illness 0.84. Standard error ranges from 0.14 to 0.20.

Table 2. Examination of the relationship between work-related illnesses and occupational diseases

Physically Non-accidental Accident-related Carpal Tunnel Mental illness
Demanding Works Back Injuries Back Injuries Syndrome

Pneumoconiosis 0.96 0.77 0.82 0.85
Noise-induced hearing loss 0.93 0.82 0.86 0.69
Anomalies 0.63 0.53
Physical factors 0.59 0.79
Other Organic Compounds 0.86 0.83 0.88 0.78
Asbestos 0.95 0.81 0.88 0.84
Cadmium 0.87 0.73 0.61 0.57
Occupational Skin Disease 0.54 0.77 0.62

Occupational Cancer 0.89 0.66 0.63 0.80
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Some of the logical associations between work-related illness and occupational diseases do not appear to be connected, but
it is possible that there are unidentified associations.

Table 3 shows the results of the correlation analysis between occupational diseases and accidents. The strongest correlation
was between pneumoconiosis and cuts, cuts, and stabbings, with a correlation coefficient of 0.84, followed by
pneumoconiosis and contact with hot objects, 0.83, asbestos and falls, 0.77, occupational cancer and contact with hot objects,
0.77, pneumoconiosis and falls, 0.76, and asbestos and contact with hot objects, 0.73. Standard error ranges from 0.12 to 0.20.

Rather than accidents being the cause of occupational diseases, there seems to be a reciprocal effect, i.e., it is possible that

accidents can be caused by occupational diseases.

Table 3. Analysis of the connection between occupational diseases and accidents

Abnormal Unbalanced
Fig?gfli?sm Slip/fall Cut/slash/stab Ten(;l;;ztture unre:snodnable Spﬁils??:)‘:i;ct b:lll(:jinc:r
Contact behavior
Pneumoconiosis 0.70 0.76 0.84 0.83 0.62 0.67 0.63
Noise-induced hearing loss 0.69 0.51 0.62 0.55
Anomalies 0.54 0.54 0.60 0.51
Physical factors 0.55 0.54 0.58 0.62 0.66
Other Organic Compounds 0.69 0.59 0.72 0.54 0.55
Asbestos 0.53 0.77 0.67 0.73 0.55 0.52 0.54
Occupational Cancer 0.62 0.73 0.73 0.77 0.60 0.62

5. Discussion of the relationship between iliness and accidents

5.1 Increase in Occupational Diseases

In this study, a correlation analysis was conducted using data on diseases and accidents in the construction industry over the
past 20 years to identify the interrelation between occupational diseases, work-related illness, and accidents in the
construction industry, and the following conclusions were drawn.

The number of occupational diseases on construction sites has increased 19-fold over the past 20 years. In terms of
work-related illnesses, the most frequently reported cases are physically demanding work, followed by low back pain and
cerebrovascular disease. In terms of occupational diseases, noise-induced hearing loss is the most commonly reported,
followed by pneumoconiosis, asbestosis, occupational cancer, and infectious diseases.

The largest increase in occupational diseases over the past 20 years has been pneumoconiosis, which has increased 114
times. Noise-induced hearing loss has also increased significantly, with a more than 50-fold increase. The strongest
correlation between work-related illness and accidents is fall accidents and heavy work, followed by cerebrovascular disease
and electric shock, cerebrovascular disease and workplace traffic accidents, and heavy work and contact with objects with

abnormal temperatures.
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5.2 Common Work-related illness and Prevalent Occupational Diseases

Work-related illness most frequently reported in the construction industry include physically demanding work, low back
pain, and cerebrovascular diseases. Among occupational diseases, noise-induced hearing loss is the most commonly reported,
followed by pneumoconiosis, asbestosis, occupational cancer, and infectious diseases. Significant Increases in Specific
Diseases: Pneumoconiosis has experienced a staggering 114-fold increase in cases, while noise-induced hearing loss has

increased over 50-fold. However, infectious diseases showed no consistent trend.

5.3 Reciprocal Effect

When analyzing the correlation between work-related illness and occupational diseases, the largest correlation was
between pneumoconiosis and physical work, followed by asbestos and physical work, noise-induced hearing loss and
physical work, and occupational cancer and physical work.

When analyzing the correlation between occupational diseases and accidents, the largest correlation was between
pneumoconiosis and cuts, cuts, and stabbings, followed by pneumoconiosis and contact with objects with abnormal
temperatures, asbestos and falls, and occupational cancer and contact with objects with abnormal temperatures.

The relationship between illnesses and accidents, and between work-related illnesses and occupational diseases, may be
due to unidentified associations. Rather than accidents causing occupational diseases, there seems to be a reciprocal effect,
and it is possible that occupational diseases can cause accidents.

The study found notable correlations between specific work-related illness and accidents, such as falls and heavy work,
cerebrovascular disease and electric shock, and heavy work and contact with objects at abnormal temperatures. Strong
correlations were observed between pneumoconiosis and heavy workload, asbestos and heavy workload, noise-induced
hearing loss and heavy workload, occupational cancer and heavy workload, among others. The research highlighted
correlations between pneumoconiosis and cuts, cuts, and stabbings, asbestos and falls, and occupational cancer and contact
with hot objects.

Instead of accidents causing occupational diseases, the study suggests a reciprocal relationship, implying that occupational
diseases may contribute to accidents. In conclusion, this study sheds light on the complex web of relationships between
occupational diseases, work-related illness, and accidents in the construction industry. The increasing incidence of certain
diseases and the identified correlations provide valuable insights for enhancing safety practices and promoting worker health

in this high-risk sector.

6. Conclusions

This article explores the relationship between occupational diseases, work-related illness, and accidents in the construction
industry using data spanning the past two decades. The study's findings have several implications for improving safety
practices and health management in the construction industry.

Prevention and Management: Understanding the correlation between specific work-related illnesses and accidents allows

for more targeted safety interventions. This knowledge can inform prevention and management strategies to reduce the
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incidence of these illnesses and accidents.

Predictive Insights: Recognizing the reciprocal relationship between occupational diseases and accidents enables the
prediction of post-accident occupational diseases. This predictive capability can help in early intervention and treatment
planning for affected workers.

Safety Prioritization: The study emphasizes the need to prioritize safety measures that address both occupational diseases
and accidents. This holistic approach can enhance safety practices and reduce the overall health risks faced by construction
workers.

In summary, this research offers a comprehensive analysis of the data collected from the construction industry over two
decades. By revealing the intricate relationships between occupational diseases, work-related illnesses, and accidents, the
study provides valuable insights to inform safety practices, prioritize prevention efforts, and predict health outcomes in the

construction sector.
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