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ABSTRACT

Background: To evaluate the health status of healthcare workers (doctors and nurses)
compared to those in the general population based on the National Health Insurance Service
database and the cause of death data from Statistics Korea.

Methods: The subjects of this study were 104,484 doctors and 220,310 nurses working in
healthcare facilities from 2002 to 2017, and who had undergone at least one general medical
examination. Based on the subject definition, the subject data were extracted from the National
Health Insurance healthcare facility database and qualification database. We collected medical
use details included in the research database, general medical examination results, medical
history included in the health examination database, and additional data on the cause of death
from the National Statistics database to analyze the main cause of death and mortality.

Results: In terms of the major causes of death and mortality among healthcare workers, the
mortality rate associated with intentional self-harm, injury, transportation accident, heart
disease, addiction, and falling was significantly higher than that in the general population.
Further, the prevalence of respiratory and gastrointestinal diseases was high. When analyzing
the proportional mortality ratio (PMR) by cause of death for healthcare workers, the PMR values
for death related to malignant neoplasm was the highest. In terms of diseases, both doctors and
nurses had higher rates of infectious diseases such as maternal sepsis, rubella, and measles.
Conclusion: The health status of healthcare workers differs from that of the general
population. Thus, it is important to consider the occupational characteristics of healthcare
personnel. This study is unique in that it was conducted based on medical use indicators
rather than survey data.

Keywords: Healthcare Worker; Health Condition; Mortality; Prevalence; Korea

INTRODUCTION

The most important component of healthcare resources are the healthcare workers. Healthcare
work is labor-intensive compared to other industries, and proper management of healthcare
personnel is necessary to maintain and improve the quality of medical services. In particular,
systematic management of the health conditions of healthcare workers and medical personnel
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is important because, in addition to benefiting the individual workers, it affects the safety of
patients and the stability of the healthcare system. Recent public health crises, such as the
coronavirus disease 2019 pandemic, have highlighted the importance of healthcare workers
within the healthcare system.1,2 Particularly, these events have demonstrated that good physical
and mental health of medical personnel is essential for a well-functioning healthcare system. To
address this, specific measures for managing the health of medical personnel are needed.

Despite the importance of good health in healthcare workers, many medical staff experience
burnout syndrome in clinical settings. A meta-analysis of data from 45 countries collected
between 1991 and 2018 showed that 67% of doctors experience exhaustion.34 The prevalence
of burnout syndrome in medical residents is 51%, and this is higher in Asia (57.2%) and
North America (51.6%) than in Europe (27.7%). Further, 11.23% of nurses report exhaustion.>
Burnout in healthcare providers may interfere with their ability to offer high-quality medical
service to patients, and continuous exhaustion may increase the risk for diseases and
overwork-related health problems in these workers.

Various studies have examined the occupational factors that influence the health of
clinicians. For instance, one study found that the leading cause of death for male doctors

in the USA is similar to that of the general population but that the likelihood of death from
cerebrovascular disease, transportation accidents, and suicide is higher than that in the
general population, so attention was requested to these causes.6 In Taiwan, doctors report a
higher risk for acute myocardial infarction due to the high prevalence of high blood pressure
(23.6% vs. 19.1%) and hyperlipidemia (21.4% vs. 13.0%) compared to non-doctors, which
requires management.’ In addition to the USA and Taiwan, studies in Canada and Australia
have also used survey tools or health insurance data to identify factors that could improve the
welfare of healthcare workers, and correspondingly, the medical system.810

In Korea, several studies have examined health status in doctors and nurses. According to a
2005 mortality study of doctors in Korea, the overall mortality rate of doctors is lower than that
of the general population but associated drug addiction and suicide are higher,! and doctors
are more vulnerable to suicide than individuals with other occupations.12 In a 2016 study of 382
doctors, the prevalence of cancer was more than three times that of the general population.
Questions remain as to how doctors should interpret the high prevalence of cancer, as well as
the reasons for the increase. The exact cause of this result has yet to be determined, and only a
few hypotheses have been considered. This was attributed to specific characteristics of the work
environment and routine such as a busy and irregular routine, such as working night shifts, and
increased exposure to radioactive materials.13 Since 2013, the Korean Nursing Health Study
(KNHS) has been conducted yearly by the Korean Center for Disease Control and Prevention.
The study aims to identify health conditions, lifestyle factors, and disease prevalence via a
web-based online survey of nurses working in hospitals, with a focus on the impact of disease
outbreaks. However, most of the completed or ongoing studies are cross-sectional, which can
make it difficult to compare data between studies. Further, the information produced by these
studies is often limited to working conditions and worker satisfaction. In order to evaluate the
health status of healthcare workers, long-term and diverse follow-up surveys are required to
utilize the appropriate sources of data for a wide range of health assessments.

In this study, we compared the health status of healthcare workers (doctors and nurses) to
that of the general population by obtaining major causes of death, mortality, and disease
prevalence based on the National Health Insurance Service data and cause-of-death statistics.
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METHODS

This study obtained data from the Korea National Health Insurance customized research
database. The study subjects were defined as those who underwent at least one general
health examination among those who reported to work as doctors and nurses at healthcare
institutions from 2002 to 2017. The study selected those registered as doctors and nurses
using the Occupational Regulations (INDTP_CD) codes in the qualification database, and
extracted workers in healthcare institutions using Occupational Regulations (JICYEK_DTL_
CD). In addition, the general health examination was checked in the health examination
database. Individuals who worked as both a doctor and nurse at the same time were excluded
from the study. We collected the medical usage history of the study subjects included in the
treatment database, general health examination results included in the health examination
database, disease history, and health behavior data. In addition, the causes of death and
mortality of healthcare workers were observed by combining cancer screening data and cause
of death data from the National Statistical Office. The variables necessary to identify and
track the health levels of healthcare workers were selected, and all variables included data
from 2002 to 2017.

To analyze the main cause of death and mortality, data from subjects identified as deceased
were extracted from a customized database based on the Korean Standard Classification of
Diseases. To compare the mortality of healthcare workers with that of the general population,
the number of deaths was extracted and compared according to the major causes of death

in the Statistics Korea mortality statistics from 2002 to 2017. Malignant neoplasms were
classified in more detail according to their location (CO0-C99), and the details of injury,
addiction, and death due to external causes were classified according to the impairment
mechanism (VO1-Y84). Mortality rates were calculated and analyzed using person-years
from 2002 to 2017. We also calculated the proportional mortality ratio (PMR) using a log
link function and Poisson regression analysis after correcting for gender and age to compare
mortality rates between healthcare workers and the general population.!4 PMR refers to the
proportion of deaths from a certain disease in the survey group and deaths from the same
disease in the standard population when the effects of factors such as age, sex, and so forth
are controlled for. Accordingly, PMR in this study was measured as the proportion of deaths
due to specific causes in healthcare workers to the proportion of deaths due to the same
specific cause in the general population. The 95% confidence interval (CI) was based on the
Poisson distribution and Mantel-Haenszel 2.6

We used the mutually exclusive disease classification system used in the Global Burden

of Disease (GBD) study conducted by the Institute for Health Indicators to determine
prevalence in healthcare workers.15> The GBD study used 260 disease groups. Here, we

used data from patients with diseases from 238 disease groups, excluding ‘other injury’
groups. Malignant neoplasms were classified and analyzed in detail according to the site of
occurrence. To calculate prevalence rates, the major classification of disease codes in the 10th
International Classification of Diseases was used, and the definitions of a study on disease
burden measurement and future prediction in Koreans were used for the disease criteria.16 In
this study, a person who was hospitalized more than once in 2017 or satisfied the number of
outpatient treatments for each disease according to criteria in previous studies was defined
as a patient. The prevalence rate was calculated by dividing the number of people with a given
condition by the population at mid-2017. Then, even if the prevalence of a disease is low, a
disease with a high proportion of healthcare workers among the total number of patients
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can be considered a specific disease of healthcare personnel. Accordingly, the number

of healthcare worker patients was compared with the number of patients in the general
population. For 238 diseases, the prevalence proportion was calculated using the number
of patients in the total population as the denominator and the number of healthcare worker
patients as the numerator.

Health in Korean Healthcare Workers

All statistical analyses were conducted using the statistical program SAS 9.4 (SAS Institute,
Cary, NC, USA).

Ethics statement
The study was conducted after receiving an exemption from the Research Ethics Review
Committee (SEUMC 2019-09-023) of Seoul Hospital, Ewha Womans University.

RESULTS

The study included 104,484 doctors and 220,310 nurses. Of these, 2,623 people died during
the study period, 2,077 doctors and 546 nurses. Among the total number of healthcare
workers who died, the mortality rate of those in their 70s was the highest at 13.56 per
100,000 person-years, and the death rate of those in their 20s was the lowest at 3.51 per
100,000 person-years. Among doctors, those in their 80s had the highest mortality rate, at
34.24 per 100,000 person-years. Among nurses, those in their 30s had the highest mortality
rate, at 10.08 per 100,000 person-years (Table 1).

Compared to the general population, the proportion of mortality of doctors and nurses was
equally high for those with malignant neoplasm, but the proportion of mortality from injury,
addiction, and external causes was significantly higher in healthcare workers (Fig. 1). In
particular, nearly half of the nurses who died during the study period were found to have been
killed by injury, addiction, and external causes.

To analyze the cause of death in healthcare workers, we surveyed data from 1,834 doctors

and 465 nurses except for 324 who were unknown causes of death (Table 2). Doctors with
malignant neoplasm had the highest mortality rate at 49.1 per 100,000 person-years,
followed by those with heart disease (13.1 per 100,000 person-years), and intentional self-
harm (12.5 per 100,000 person-years). For nurses, the death rate of those with malignant
neoplasm was the highest at 11.4 per 100,000 person-years, followed by intentional self-harm
(6.3 per 100,000 person-years), and transportation accidents (1.3 per 100,000 person-years).

Table 1. Number of deaths and mortality rate by age of healthcare workers

Age Total (N = 2,623) Doctors (n = 2,077) Nurses (n = 546)
No. of deaths (%) Mortality? No. of deaths (%) Mortality No. of deaths (%) Mortality?

20-29 128 (4.9) 3.51 26 (1.25) 1.81 102 (18.68) 4.61
30-39 349 (13.0) 9.37 119 (5.73) 8.28 293 (40.84) 10.08
40-49 349 (13.3) 9.56 297 (10.93) 15.80 1292 (22.34) 5.51
50-59 380 (14.5) 10.41 305 (14.68) 21.93 75 (13.74) 3.39
60-69 305 (11.6) 8.36 286 (13.77) 19.90 19 (3.48) 0.86
70-79 495 (18.9) 13.56 490 (23.59) 34.10 5 (0.92) 0.23
80-89 492 (18.8) 13.48 492 (23.69) 34.24 - -
Over 90 132 (5.0) 3.62 132 (6.36) 9.19 - -
Sum 2,623 71.86 2,077 144.55 546 24.67

2Mortality (per 100,000 person-years).
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W Malignant neoplasm (cancer)
Diseases of the respiratory system

W Symptoms, signs and abnormal clinical and laboratory findings

M Diseases of the nervous system
M Certain infectious and parasitic diseases
B Mental and behavioral disorders

M Certain disorders that invade blood and hematopoietic disorders and immune mechanisms

Congenital malformations, deformations and chromosomal abnormalities

Fig. 1. Causes of death in the general population versus healthcare workers.

Table 2. Ranked mortality by cause of death in healthcare workers

External causes of morbi

External causes of morbidity and
mortality (injury)

W Diseases of the circulatory system

Diseases of the digestive system
Endocrine, nutritional and metabolic disease

O (injury_
External causes of morbidity an
mortality (injury)

External causes of morbidity and mortality (injury)

Diseases of the musculo-skeletal system and connective tissue

|
|
M Diseases of the genitoruinary system
|
u

Diseases of the skin and subcutaneous tissue
Pregnancy, childbirth and the puerperium

Rank Causes of death Doctors Causes of death Nurses
No. of  Mortality? No. of  Mortality?
deaths deaths
Total mortality ranking
1 Malignant neoplasm (cancer) 705 49.06  Malignant neoplasm (cancer) 196 11.43
2 Heart disease 188 13.08 Intentional self-harm (suicide) 140 6.33
3 Intentional self-harm (suicide) 179 12.46  Transportation accident 28 1.27
4 Cerebrovascular disease 84 5.85  Cerebrovascular disease 25 1.13
5 Pneumonia 73 5.08  Heart disease 22 0.99
6 Diabetes mellitus 59 4.11  Accidental poisoning by and exposure to 7 0.32
noxious substances
7 Transportation accident 43 2.99  Assault (murder) 6 0.27
8 Chronic lower respiratory diseases 33 2.30  Diabetes mellitus 5 0.23
9 Falling 19 1.32  Falling 5 0.23
10 Hypertensive disease 17 1.18  Pregnancy, childbirth, and postpartum 5 0.23
abnormalities
Mortality ranking by type of malignant neoplasms
1 Bronchial and lung cancer 148 10.30  Breast cancer 60 10.30
2 Liver and intrahepatic bile duct cancer 115 8.00  Stomach cancer 33 8.00
3 Stomach cancer 91 6.33  Colon, rectum, and anus cancer 25 6.33
4 Colon, rectum, and anus cancer 75 5.22  Bronchial and lung cancer 19 5.292
5 Gallbladder and unknown biliary area cancer 50 3.48  Leukemia 18 3.48
6 Pancreatic cancer 32 2.23  Ovarian cancer 17 2.23
7 Prostate cancer 24 1.67 Liver and intrahepatic bile duct cancer 13 1.67
8 Non-Hodgkin lymphomas 23 1.60 Gallbladder and unknown biliary area cancer 10 1.60
9 Lip, mouth, and pharyngeal cancer 19 1.32  Cervical cancer 10 1.32
10 Cancer of the meninges, brain, and other parts of the 15 1.04 Pancreatic cancer 8 1.04
central nervous system
Mortality ranking by injury, addiction, and mechanism of death by external causes
1 Intentional self-harm (suicide) 179 12.46  Intentional self-harm (suicide) 140 6.33
2 Transportation accident 43 2.99  Transportation accident 28 1.27
3 Other 29 2.02  Accidental poisoning by and exposure to 7 0.32
noxious substances
4 Falling 19 1.32  Other 7 0.32
5 Accidental drowning and submersion 5 0.35  Assault (murder) 0.27
6 Accidental poisoning by and exposure to noxious 5 0.35  Falling 5 0.23
substances
7 Exposure to smoke, fire, and flame 3 0.21  Accidental drowning and submersion 1 0.05
8 Assault (murder) 3 0.21  Exposure to smoke, fire, and flame 1 0.05

2Mortality (per 100,000 person-years).
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We analyzed death by malignant neoplasm, injury, addiction, and external causes according
to the type and mechanism. First, when we examined the mortality rate by the type of
malignant neoplasm, doctors with bronchial and lung cancer had the highest mortality rate
at 10.3 per 100,000 person-years, followed by liver and intrahepatic bile duct cancer (8.0 per
100,000 person-years), and stomach cancer (6.3 per 100,000 person-years). For nurses, those
with breast cancer had the highest mortality rate at 2.7 per 100,000 person-years, followed by
stomach cancer (1.5 per 100,000 person-years), and colon, rectum, and anus cancer (1.1 per
100,000 person-years).

The rank of death from heart disease, intentional self-harm, pneumonia, and transportation
accident were higher than those of the general public (Fig. 2). In particular, nurses were more
likely to die from injury than the general population, such that transportation accidents,
addiction, exposure to toxic substances, assault (murder), and falling were among the top 10
causes of death.

According to the ranking by the type of malignant neoplasm, colon, rectum and anus cancer,
and non-Hodgkin lymphoma ranked high as causes of death in doctors. Further, unlike the
general population, cancers of the gallbladder, biliary tract, prostate, lip, mouth, pharyngeal
area, meninges, brain, and other parts of the central nervous system were among the top 10
causes of death in doctors. Nurses were significantly more likely to die from breast cancer
than people in the general population, as well as from other cancers that specifically affect
women, such as ovarian and cervical cancers. Nurses were also more likely to die from
cancers of the stomach, colon, rectum, anus, leukemia, meninges, gallbladder, and biliary
tract than people in the general population (Fig. 2).

Our detailed ranking of the causes of death from injury showed that intentional self-harm
was the number one cause of death in both healthcare workers and the general public, but
this ratio was higher in healthcare personnel. In addition, deaths from unexpected poisoning
and exposure to toxic substances were particularly high in healthcare personnel. In nurses,
both the rank and proportion of unexpected poisoning and exposure to toxic substances were
higher than that in doctors, as was the case with death by assault (murder) (Fig. 2).

As shown in Table 3, when analyzing the PMR values for cause of death among healthcare
workers, the PMR value for malignant neoplasm was the highest at 1.50 and it was statistically
significant (95% CI, 1.41-1.60). Diseases of the blood and hematopoietic organs, and specific
immune disorders (1.23), pregnancy, childbirth, and postpartum abnormalities (1.13), and
other consequences of injury, addiction, and external causes (1.82) all had PMR values greater
than 1.0. However, the PMR value for diseases of the circulatory system was significant lower
than the public (0.83; 95% CI, 0.75-0.92).

Doctors had PMR value over 1 for death associated with pregnancy, childbirth, and postpartum
abnormalities (1.73), malignant neoplasm (1.42), diseases of the blood and hematopoietic
organs, and specific immune disorders (1.24), diseases of the nervous system (1.14), and other
consequences of injury, addiction, and external causes (1.04). The PMR value of malignant
neoplasm (1.42; 95% CI, 1.32-1.52) was statistically significantly higher than that of the general
public. And disease of the circulatory system (0.89; 95% CI, 0.80-0.99) was statistically
significantly lower than that of the general public.
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" 3 Heart disease
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The change of ranking by injury, addiction and mechanism of death by external cause
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4 Accidental drowning and submersion
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noxious substances

Fig. 2. Comparison of mortality rankings between healthcare workers and the general population.
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Table 3. Proportional mortality ratio by cause of death in healthcare workers

Diseases Total Doctors Nurses

No. of deaths ~ PMR (95% Cl) No. of deaths ~ PMR (95% Cl) No. of deaths ~ PMR (95% Cl)
Malignant Neoplasm 973 1.50(1.41-1.60)* 774 1.42 (1.32-1.52)* 199 1.94 (1.69-2.23)*
Diseases of the blood and hematopoietic organs, 6 1.23(0.55-2.74) 4 1.24 (0.46-3.30) 2 1.22 (0.30-4.87)
and specific immune disorders
Pregnancy, childbirth, and postpartum 5 1.13 (0.47-2.73) 1 1.73 (0.24-12.33) 4 1.04 (0.39-2.79)
abnormalities
Other consequences of injury, addiction and 481 1.07 (0.98-1.17) 286 1.04 (0.92-1.17) 195 1.13 (0.98-1.30)
external causes
Diseases of the nervous system 45 0.94 (0.70-1.26) 43 1.14 (0.84-1.53) 2 0.20 (0.05-0.80)*
Diseases of the respiratory system 132 0.88 (0.74-1.04) 130 0.90 (0.76-1.06) 2 0.36 (0.09-1.43)
Diseases of the circulatory system 352 0.83(0.75-0.92)* 325 0.89 (0.80-0.99)* 27 0.44 (0.30-0.64)*
Diseases of the skin and subcutaneous tissue 2 0.81 (0.20-3.23) 2 0.93 (0.23-3.70) 0 -
Endocrine, nutritional, and metabolic diseases 71 0.80 (0.64-1.01) 67 0.89(0.70-1.13) 4 0.30(0.11-0.81)*
Diseases of the genitourinary system 26 0.78 (0.53-1.14) 26 0.91 (0.62-1.33) 0 -

PMR > 1, higher proportion than a specific cause death in the general public; PMR <1, lower proportion than a specific cause death in the general public.
PMR = proportional mortality ratio, 95% CI = 95% confidence interval.
2|t does not contain the value 1in 95% ClI, this is statistically significant.

For nurses, the PMR was high (1.94; 95% CI, 1.69-2.23) for malignant neoplasm followed by
diseases of the blood and hematopoietic organs, and specific immune disorders (1.22), other
consequences of injury, addiction, and external causes (1.13), and pregnancy, childbirth, and
postpartum abnormalities (1.04). The PMR value for diseases of the nervous system (0.20;
95% CI, 0.05-0.80) and the circulating system (0.44; 95% CI, 0.30-0.64) were significant
lower than the general public.

The following is a result of the prevalence of healthcare personnel, doctors had the highest
prevalence of upper respiratory infections at 21,624 per 100,000 people, followed by gastritis
and duodenitis (20,744 per 100,000 people), and gastroesophageal reflux disease (8,840

per 100,000 people). The prevalence of upper respiratory infections in nurses was highest

at 29,938 per 100,000 people, followed by gastritis and duodenitis at 29,853 per 100,000
people. Nurses had a higher prevalence of disease than doctors, and women’s health issues
were among the most prevalent diseases (Table 4).

Next, we examined the prevalence by type of malignant neoplasm, which was the highest
cause of death amongst healthcare workers. In both doctors and nurses, thyroid cancer

had the highest prevalence, and it was the cause of death in 780 doctors and 941 nurses

per 100,000 people. In doctors, colon and rectal cancers were the cause of death in 334 per
100,000 people, followed by prostate cancer (308 per 100,000 people), breast cancer (476 per
100,000 people), and cervical cancer (202 per 100,000 people) (Table 4).

In particular, cancers of the colon, rectum, prostate, kidney, and pancreas were more
frequent in doctors than in the general population, and cancers more likely to affect women,
such as breast, cervical, ovarian, and uterine cancers, were more frequent in nurses than in
the general population (Fig. 3).

Calculating the proportion of healthcare worker among the total prevalence, the percentage
was calculated by dividing the prevalence of certain diseases in the healthcare worker by the
prevalence of total cases. We looked at the proportion of individuals who had diseases among
healthcare personnel and the general population. Doctors were most likely to have measles
(14.8%), followed by pertussis (12.0%), vitamin A deficiency (8.6%), legionella (7.1%), and
rubella (7.0%). For nurses, maternal sepsis was most common (36.2%), followed by rubella
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Table 4. Ranked disease prevalence in healthcare workers in 2017

Rank Diseases Doctors Diseases Nurses
No. of Prevalence No. of Prevalence
patients (per 100,000) patients (per 100,000)
Total prevalence ranking
1 Upper respiratory infection 22,594 44.10 Upper respiratory infection 65,956 128.74
2 Gastritis and duodenitis 21,674 42.31 Gastritis and duodenitis 65,770 128.38
3 Gastroesophageal reflux disease 9,236 18.03 Gastroesophageal reflux disease 14,824 28.94
4 Diabetes mellitus 6,097 11.90 Lower back pain 8,958 17.49
5 Lower back pain 4,343 8.48 Chronic obstructive pulmonary disease 7,290 14.23
6 Benign prostate hyperplasia 3,920 7.65 Peptic ulcer 4,652 9.08
7 Chronic obstructive pulmonary disease 3,627 7.08 Eczema 4,217 8.23
8 Cirrhosis of the liver 3,300 6.44 Urticaria 4,085 7.97
9 Peptic ulcer 2,793 5.45 Agri-cultivation, agri-acid, and other bacterial skin 4,035 7.88
diseases
10 Ischemic heart diseases 2,570 5.02 Cirrhosis of the liver 3,847 7.51
Prevalence ranking by type of malignant neoplasms
1 Thyroid cancer 815 1.59 Thyroid cancer 2,073 4.05
2 Colorectal and rectal cancer 349 0.68 Breast cancer 1,049 2.05
3 Prostate cancer 322 0.63 Cervical cancer 446 0.87
4 Stomach cancer 306 0.60 Ovarian cancer 309 0.60
5 Breast cancer 295 0.58 Colorectal and rectal cancer 190 0.37
6 Liver cancer 245 0.48 Stomach cancer 179 0.35
7 Bronchial and lung cancer 175 0.34 Liver cancer 118 0.23
8 Renal cancer 106 0.21 Uterine cancer 89 0.17
9 Bladder cancer 83 0.16 Bronchial and lung cancer 82 0.16
10 Pancreatic cancer 71 0.14 Brain and nervous system cancer 67 0.13

Table 5. Specific diseases in healthcare workers compared to the general population

Rank Diseases Doctors Diseases Nurses
Prevalence proportion (%) Prevalence proportion (%)

1 Measles 14.77 Maternal sepsis 36.19
2 Pertussis 12.00 Rubella 23.26
3 Vitamin A deficiency 8.59 Pregnancy induced hypertension 15.94
4 Legionella 7.14 Acute hepatitis C 15.93
5 Rubella 6.98 Measles 13.64
6 Malnutrition (protein) 5.00 Maternal hemorrhage 10.34
7 Acute hepatitis C 4.43 Polycystic ovarian syndrome 9.58
8 Stomach problems due to roundworms 4.21 Pertussis 8.00
9 Multiple sclerosis 3.94 Malnutrition (other) 7.93

10 Maternal septicemia 3.81 Neoplasm (other and unspecified) 7.75

(23.3%), pregnancy-induced hypertension (15.9%), acute hepatitis C (15.9%), and measles
(13.6%). For both occupations, infectious diseases were among the most prevalent health
concerns (Table 5).

DISCUSSION

We found that the main causes of death, mortality, and prevalence of disease in healthcare
workers were different from those in the general population. Malignant neoplasm topped
the list of causes of death for both the general population and healthcare workers. However,
intentional self-harm and transportation accidents ranked higher in healthcare workers than
in the general population. In particular, nurses ranked high in death from injury compared
to the general population, and traffic accidents, unexpected addiction, exposure to toxic
substances, assault, and falling also ranked high as causes of death. According to our
findings regarding disease prevalence, both doctors and nurses had a higher prevalence of
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Fig. 3. Comparison of prevalence rankings between healthcare workers and the general population.

https://jkms.org

upper respiratory diseases compared to the general public, and also had a high rate of stress-
related diseases such as gastrointestinal and respiratory disease. In addition, healthcare
workers appeared to be particularly vulnerable to infectious diseases such as maternal sepsis,
rubella, and measles.

Our data indicate that healthcare personnel had a high rate of death due to suicide. This
is consistent with several previous studies. According to a Danish study, the relative risk
for suicide amongst healthcare workers is 1.90 (95% CI, 1.63-2.21), being 1.87 (95% ClI,
1.55-2.26) for physicians and 2.10 (95% CI, 1.58-2.79) for dentists.17 Previous studies have
also shown a high prevalence of mental illness amongst healthcare workers, particularly
doctors. According to one study, the prevalence of depression and mental illness among
doctors is higher than that in the general population.18 According to a 2005 study of
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physicians in Korea, the overall mortality rate of physicians is lower than that of the general
population, but the mortality rate from drug addiction and suicide is higher.11 Other
studies have reported that doctors are more vulnerable to suicide than individuals with
other occupations.!2 Our data indicate that the rate of deaths from addiction was higher in
healthcare worker than in the general public, but more research is needed to confirm this.

The highest PMR amongst healthcare personnel was for death associated with malignant
neoplasm (1.50). We also found that the mortality rate of healthcare workers was higher than
expected for blood diseases, and hematopoietic diseases related to immune mechanisms,
pregnancy, childbirth, and postpartum abnormalities, injury, and addiction (higher than
1.0). Both doctors and nurses had high PMRs for malignant neoplasm, indicating that
healthcare workers need special management to reduce mortality from malignant neoplasms.
Considering the high prevalence of cancer in a 2016 survey of Korean doctors, a systematic
study of the relationship between the occupational characteristics of healthcare workers

and changes in health status due to malignant neoplasm is needed. For doctors, the highest
PMR (1.73) was for death associated with pregnancy, childbirth, and postpartum conditions,
and for nurses, this PMR was also not low (1.04). These results indicate that specialized
healthcare for healthcare workers is needed, particularly in the postpartum period.

Healthcare workers had a high prevalence of stress-related diseases such as gastrointestinal
and respiratory diseases. Previous studies have shown that doctors have a relatively high

risk for hospitalization for all diseases compared to individuals with other occupations.

In particular, there was a high risk for hospitalization for malignant neuropathy (cancer)

and respiratory diseases.1? In addition, among the healthcare workers in this study, the
prevalence of cancers more likely to affect women was higher in nurses. Previous studies
conducted in Taiwan have shown that men in the general population had a lower risk for all
cancers compared to women in the general population, and that female doctors had a higher
risk for cancer than male doctors, particularly breast cancer. Male doctors had a lower risk
for all cancers compared to people in the general population, but a higher risk for prostate
cancer.20 Meanwhile, a study on the prevalence of chronic diseases in Taiwan reported that
digestive system diseases were more common among medical personnel, and particularly
doctors, than in the general population. Further, doctors had a higher prevalence of high
blood pressure, hyperlipidemia, and asthma.2! Doctors, nurses, and other healthcare workers
have also been found to have a higher risk for migraine than the general population. Finally,
doctors and nurses had a higher risk for stroke, high blood pressure, epilepsy, anxiety,
depression, and insomnia.?2

The prevalence proportion of healthcare workers with infectious diseases was higher than

that in the general population. This may be due to occupational characteristics such as busy
schedules, night shifts, and exposure to harmful substances, although healthcare workers have
better self-diagnosis ability than the general population. The vulnerability of medical personnel
to infectious diseases has also been identified in previous studies. For instance, a study of 200
healthcare workers showed a high rate of needle injury?3, and studies estimating the burden of
injury from contaminated sharp objects reported that the rates of HCV, HBV, and HIV infection
in this population were 39%, 37%, and 4.4%, respectively, due to occupational exposure.24

In some countries, databases that contain the health statuses of healthcare personnel are well

established. In the USA, the Physicians Foundation continues to investigate job satisfaction,
healthcare system trends, medical patterns, and workload through an e-mail survey called
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“A Survey of America’s Physicians.”25 Taiwan has also conducted population-based cohort
studies on stroke, chronic disease, and malignant neoplasms based on the National Health
Insurance Research Database.?20,21 These databases can facilitate population-based
health research by integrating outpatient and hospitalization history, medical databases,
and healthcare databases of prescription drugs, and by separating data from the general
population and healthcare personnel within the integrated data.26,27

Some studies on the health status of doctors and nurses are also being conducted in Korea. In
2016 and 2020, the Korean Medical Association conducted a massive survey of doctors across
the country on working conditions and satisfaction, evaluation of the healthcare system,
lifestyle, and health conditions.28 The Korean Center for Disease Control and Prevention

has conducted the KNHS every six months since 2013 as an international joint study with
Harvard University’s Graduate School of Health, which hosted the USA-based Nurses’ Health
Study.29 However, most of the research currently underway is cross-sectional, which makes it
difficult to compare collected data, and the content of such surveys is limited.30

While previous studies have been based on surveys, this study is unique in that we examined
large national medical history datasets. However, this had several limitations. First, the
prevalence of injuries could not be analyzed because the data sources were different.
Healthcare workers who were not currently working may have been included in the subject
group. In addition, a nurse as defined in this study was someone who worked in a healthcare
institution from 2002 to 2017 and underwent at least one general health examination.

Since the actual nurse turnover rate is high, most nurses working in healthcare institutions
are young, which might have affected the type of disease causing the deaths of nurses.
Nevertheless, this study of the health status of healthcare workers, based on the National
Health Insurance Corporation database, demonstrates that it is possible to track health status
continuously in the nation’s healthcare workforce and make plans to improve the existing
infrastructure. In addition, our analysis of the cause of death, mortality, and prevalence

of health conditions in healthcare personnel in Korea can be used to improve the working
environment and quality of life of healthcare workers.

The health status of healthcare workforce is an important factor affecting the productivity
of clinical sites as well as individual healthcare workers. Thus, identifying health problems
in healthcare personnel is an important factor to improve the quality of healthcare services.
Based on data from the Health Insurance Corporation, this study provides a foundation for
improving the health of healthcare workers by evaluating the disease prevalence and risk for
death, as well as identifying health-related factors, in this population. Our data indicate that
healthcare workers face different health-related risks than those in the general population,
and thus, the occupational characteristics of healthcare personnel should be considered
when attempting to improve the existing infrastructure. Based on the findings of this
prospective cohort study, health research and intervention programs are needed to improve
the quality of life of healthcare workers in Korea.

ACKNOWLEDGMENTS

The authors thank Sol Lee for helping to organize the data.

https://doi.org/10.3346/jkms.2022.37.€22 12/14



Health in Korean Healthcare Workers

JKMS

REFERENCES

10.

11.

12.

13.

14.

15.

16.

17.

Amanullah S, Ramesh Shankar R. The impact of COVID-19 on physician burnout globally: a review.
Healthcare (Basel) 2020;8(4):421.
PUBMED | CROSSREF

Long D, Long D, Turner W, Lambert CC, Creger T, Mugavero MJ, et al. LB-13. Economic and workload
impact of COVID-19 pandemic on physicians in the United States: results of a national survey. Open Forum
Infect Dis 2020;7(Suppl 1):S850.

CROSSREF

Rotenstein LS, Torre M, Ramos MA, Rosales RC, Guille C, Sen S, et al. Prevalence of burnout among
physicians: a systematic review. JAMA 2018;320(11):1131-50.

PUBMED | CROSSREF

Salvagioni DAJ, Melanda FN, Mesas AE, Gonzalez AD, Gabani FL, Andrade SM. Physical, psychological
and occupational consequences of job burnout: a systematic review of prospective studies. PLoS One
2017;12(10):e0185781.

PUBMED | CROSSREF

Woo T, Ho R, Tang A, Tam W. Global prevalence of burnout symptoms among nurses: a systematic review
and meta-analysis. | Psychiatr Res 2020;123:9-20.

PUBMED | CROSSREF

Frank E, Biola H, Burnett CA. Mortality rates and causes among U.S. physicians. Am ] Prev Med
2000;19(3):155-9.

PUBMED | CROSSREF

Chen YT, Huang CC, Weng SF, Hsu CC, WangJJ, Lin HJ, et al. Acute myocardial infarction: a comparison
of the risk between physicians and the general population. BioMed Res Int 2015;2015:904328.

PUBMED | CROSSREF

McFadden T, Simon C, Kobeissi B, Gerin-Lajoie C. Physicians' access to primary care: results from the
Canadian Medical Association National Physician Health Survey. Can J Ophthalmol 2020;55(3 Suppl 1):27-8.
PUBMED | CROSSREF

Cvejic E, Parker G, Harvey SB, Steel Z, Hadzi-Pavlovic D, Macnamara CL, et al. The health and well-being
of Australia's future medical doctors: protocol for a 5-year observational cohort study of medical trainees.
BM]J Open 2017;7(9):€016837.

PUBMED | CROSSREF

Tam HP, Lin HJ, Weng SF, Hsu CC, Wang]JJ, Su SB, et al. The risk of stroke in physicians: a population-
based cohort study in Taiwan. Epidemiology 2017;28 Suppl 1:S48-53.

PUBMED | CROSSREF

Shin YC, Kang JH, Kim CH. Mortality among medical doctors based on the registered cause of death in
Korea 1992-2002. ] Prev Med Public Health 2005;38(1):38-44.

PUBMED

Yoon JH, Lee KH, Hahn KY, Chang SJ, Cha BS, Min SH, et al. Suicide trend of standardized mortality ratio
and age standardized proportion mortality ratio according to occupational groups in Korea: 1993-2007.
Korean | Occup Environ Med 2011;23(2):173-82.

CROSSREF

Kim HL, Park HJ, Sim YH, Choi EY, Shim KW, Lee SW, et al. Cancer prevalence among physicians in
Korea: a single center study. Korean | Fam Med 2016;37(2):91-6.

PUBMED | CROSSREF

Yoon J, Lee K, Hahn K, Chang SJ, Cha BS, Min SH, et al. Suicide trend of standardized mortality ratio and
age standardized proportion mortality ratio according to occupational groups in Korea: 1993-2007. Korean
] Occup Environ Med 2011;23(2):173-82.

CROSSREF

Kim YE, Park H, Jo MW, Oh IH, Go DS, Jung]J, et al. Trends and patterns of burden of disease and injuries
in Korea using disability-adjusted life years. ] Korean Med Sci2019;34(Suppl 1):e75.

PUBMED | CROSSREF

Yoon J, Yoon §J. Quantifying burden of disease to measure population health in Korea. ] Korean Med Sci
2016531 Suppl 2:5101-7.

PUBMED | CROSSREF

Hawton K, Agerbo E, Simkin S, Platt B, Mellanby RJ. Risk of suicide in medical and related occupational
groups: a national study based on Danish case population-based registers. | Affect Disord 2011;134(1-
3):320-6.

PUBMED | CROSSREF

https://jkms.org https://doi.org/10.3346/jkms.2022.37.€22 13/14


http://www.ncbi.nlm.nih.gov/pubmed/33105757
https://doi.org/10.3390/healthcare8040421
https://doi.org/10.1093/ofid/ofaa515.1910
http://www.ncbi.nlm.nih.gov/pubmed/30326495
https://doi.org/10.1001/jama.2018.12777
http://www.ncbi.nlm.nih.gov/pubmed/28977041
https://doi.org/10.1371/journal.pone.0185781
http://www.ncbi.nlm.nih.gov/pubmed/32007680
https://doi.org/10.1016/j.jpsychires.2019.12.015
http://www.ncbi.nlm.nih.gov/pubmed/11020591
https://doi.org/10.1016/S0749-3797(00)00201-4
http://www.ncbi.nlm.nih.gov/pubmed/25802869
https://doi.org/10.1155/2015/904328
http://www.ncbi.nlm.nih.gov/pubmed/32386785
https://doi.org/10.1016/j.jcjo.2020.03.009
http://www.ncbi.nlm.nih.gov/pubmed/28893747
https://doi.org/10.1136/bmjopen-2017-016837
http://www.ncbi.nlm.nih.gov/pubmed/29028675
https://doi.org/10.1097/EDE.0000000000000720
http://www.ncbi.nlm.nih.gov/pubmed/16312908
https://doi.org/10.35371/kjoem.2011.23.2.173
http://www.ncbi.nlm.nih.gov/pubmed/27073607
https://doi.org/10.4082/kjfm.2016.37.2.91
https://doi.org/10.35371/kjoem.2011.23.2.173
http://www.ncbi.nlm.nih.gov/pubmed/30923488
https://doi.org/10.3346/jkms.2019.34.e75
http://www.ncbi.nlm.nih.gov/pubmed/27775246
https://doi.org/10.3346/jkms.2016.31.S2.S101
http://www.ncbi.nlm.nih.gov/pubmed/21676470
https://doi.org/10.1016/j.jad.2011.05.044

Health in Korean Healthcare Workers

JKMS

https://jkms.org

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

28.
29.

30.

Gagné P, Moamai J, Bourget D. Psychopathology and suicide among Quebec physicians: a nested case
control study. Depress Res Treat 2011;2011:936327.

PUBMED | CROSSREF

Lin CM, Yang CH, Sung FC, Li CY. Risks and causes of hospitalizations among physicians in Taiwan.
Health Serv Res 2008;43(2):675-92.

PUBMED | CROSSREF

Lee YS, Hsu CC, Weng SF, Lin HJ, WangJJ, Su SB, et al. Cancer incidence in physicians: a Taiwan national
population-based cohort study. Medicine (Baltimore) 2015;94(47):€2079.

PUBMED | CROSSREF

Kao LT, Chiu YL, Lin HC, Lee HC, Chung SD. Prevalence of chronic diseases among physicians in Taiwan:
a population-based cross-sectional study. BMJ Open 2016;6(3):e009954.

PUBMED | CROSSREF

Kuo WY, Huang CC, Weng SF, Lin HJ, Su SB, WangJJ, et al. Higher migraine risk in healthcare
professionals than in general population: a nationwide population-based cohort study in Taiwan. |
Headache Pain 2015;16(1):102.

PUBMED | CROSSREF

Vaz K, McGrowder D, Crawford T, Alexander-Lindo RL, Irving R. Prevalence of injuries and reporting of
accidents among health care workers at the University Hospital of the West Indies. Int ] Occup Med Environ
Health 2010;23(2):133-43.

PUBMED | CROSSREF

Priiss-Ustiin A, Rapiti E, Hutin Y. Estimation of the global burden of disease attributable to contaminated
sharps injuries among health-care workers. Am ] Ind Med 2005;48(6):482-90.

PUBMED | CROSSREF

The Physicians Foundation. 2018 Survey of America’s Physicians: Practice Patterns & Perspectives. Boston, MA,
USA: The Physicians Foundation; 2018.

Lin LY, Warren-Gash C, Smeeth L, Chen PC. Data resource profile: the national health insurance research
database (NHIRD). Epidemiol Health 2018;40:€2018062.

PUBMED | CROSSREF

Hsieh CY, Su CC, Shao SC, Sung SF, Lin SJ, Kao Yang YH, et al. Taiwan's national health insurance
research database: past and future. Clin Epidemiol 2019;11:349-58.

PUBMED | CROSSREF

Lee JC. 2016 National medical survey. Med Policy Forum 2018; 16(1):64-9.

Kim O, Ahn 'Y, Lee HY, Jang HJ, Kim S, Lee JE, et al. The Korea Nurses' health study: a prospective cohort
study. ] Womens Health (Larchmt) 2017;26(8):892-9.

PUBMED | CROSSREF

Chan LJ. With the importance of the national survey of physicians (KPS). Med Policy Forum 2020;18(2):62-6.

https://doi.org/10.3346/jkms.2022.37.€22 14/14


http://www.ncbi.nlm.nih.gov/pubmed/21822488
https://doi.org/10.1155/2011/936327
http://www.ncbi.nlm.nih.gov/pubmed/18370973
https://doi.org/10.1111/j.1475-6773.2007.00776.x
http://www.ncbi.nlm.nih.gov/pubmed/26632715
https://doi.org/10.1097/MD.0000000000002079
http://www.ncbi.nlm.nih.gov/pubmed/26940106
https://doi.org/10.1136/bmjopen-2015-009954
http://www.ncbi.nlm.nih.gov/pubmed/26631235
https://doi.org/10.1186/s10194-015-0585-6
http://www.ncbi.nlm.nih.gov/pubmed/20630834
https://doi.org/10.2478/v10001-010-0016-5
http://www.ncbi.nlm.nih.gov/pubmed/16299710
https://doi.org/10.1002/ajim.20230
http://www.ncbi.nlm.nih.gov/pubmed/30727703
https://doi.org/10.4178/epih.e2018062
http://www.ncbi.nlm.nih.gov/pubmed/31118821
https://doi.org/10.2147/CLEP.S196293
http://www.ncbi.nlm.nih.gov/pubmed/28771383
https://doi.org/10.1089/jwh.2016.6048

	Health and Mortality in Korean Healthcare Workers
	INTRODUCTION
	METHODS
	Ethics statement

	RESULTS
	DISCUSSION
	REFERENCES


