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Objectives: The aim of this study was to evaluate the subjective level of health-related quality of life of Korean healthcare workers us-
ing various quality-of-life instruments.

Methods: This study included 992 participants, who were doctors and nurses. A survey was conducted between November 28 and
December 4, 2019. Data from 954 participants divided into 3 groups (physicians, residents, and nurses) were analyzed. Four measure-
ment tools (29 questions) were used in the survey to evaluate subjective health status and well-being.

Results: In the Mayo Well-being Index, burnout during work (88.5%) and emotional difficulties caused by work (84.0%) were frequent-
ly cited by the respondents. Regarding questions on burnout and emotional difficulties, residents and nurses had the highest scores
(91.0 and 89.6%, respectively). Emotional problems, such as anxiety, depression, and irritability, accounted for a high percentage
(73.1%) of the total, while 82.2% of respondents reported that their work schedules interfered with their leisure and family time. There
was no significant difference among the groups in subjective health status. However, 10.1% of the residents experienced very low
quality of life, which was a higher proportion than that of physicians (2.7%) and nurses (5.2%).

Conclusions: The level of well-being that Korean medical workers experienced in relation to work was lower than the results of the
United States healthcare workers surveyed using the same tool. This study was unique in that it conducted a subjective quality-of-life
survey on Korean healthcare workers.
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INTRODUCTION

The health risks associated with medical institutions for pa-
tients are well-known [1], but there has been little interest in
the health risks for healthcare workers. The demand for medi-
cal services has increased significantly, and legal and institu-
tional regulations for the medical environment have been
strengthened; this has led to overloaded and congested medi-
cal institutions [2].
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Demands on healthcare workers, such as doctors and nurses,
are expected to increase further, commensurate with the in-
creased demand for medical services. To satisfy this increased
demand, it is important to expand the number of healthcare
personnel and to improve the productivity and quality of life
(Qol) of existing personnel [3]. This is because healthcare
workers can only provide high-quality medical services if they
are in good health [4,5].

Rapidly changing aspects of the social and medical environ-
ments have had diverse and complex effects on the treatment
and prognosis of patients, while also having potential nega-
tive impacts on the health, QoL, and well-being of healthcare
workers. Although the well-being of healthcare workers is es-
sential for high-quality patient care, data from the United
States have demonstrated that clinicians experience high lev-
els of burnout, with severe burnout reported by more than
50% of them [6].

Various programs have been developed in several countries
to promote the health and well-being of clinicians and medi-
cal providers [7-9]. In order to manage the health of healthcare
workers in Korea, it is necessary to establish a high-quality med-
ical and therapeutic environment suitable for circumstances in
Korea. The well-being of healthcare workers is important, con-
sidering that the physical, mental, and social health of medical
staff can directly and indirectly affect patients. Qualitative re-
search on health-related quality of life (HRQoL) perceptions has
revealed a high incidence of work-related health problems
among Korean healthcare workers [10].

The purpose of this study was to evaluate the subjective
HRQoL among Korean healthcare workers using various quali-
ty-of-life instruments.

METHODS

Participants

In 2019, the number of healthcare workers in Korea was
537 952 (doctors: 127 258 and nurses: 410 694), and about
0.2% of the potential population participated in the study [11].
An online survey of 1000 people, including 400 physicians,
300 residents, and 300 nurses, was conducted between No-
vember 28 and December 4, 2019. Among these people, 992
who understood the purpose of the survey and volunteered
to participate were enrolled in this study; 954 were included in
the final analysis, after excluding 38 who did not complete the
survey or answered it incorrectly. The participants who identi-
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fied themselves as doctors (trainees) in the survey question-
naire were classified as residents, those who responded that
they were doctors (medical specialist) were categorized as
physicians, and the others were classified as nurses.

Online Survey Method
To evaluate the subjective health and well-being of health-

care workers, questions were asked via the online platform
SurveyMonkey. The questionnaire was sent to the National
Academy of Medicine of Korea, Korea Public Health Associa-
tion, Korean Medical Association, Korean Intern Resident As-
sociation, and university hospitals, and to healthcare workers
via e-mail and text messages. The completed questionnaires
were collected through SurveyMonkey until the target num-
ber of subjects was reached.

Study Measures

Four questionnaires were used: the Mayo Well-being Index
(WBI), which was specifically developed for healthcare workers
in the United States, and the Korean versions of the EuroQol
5-Dimension 5-Level (EQ-5D-5L), the Health-related Quality of
Life Instrument with 8 Items (HINT-8), and the EuroQol visual
analogue scale (EQ-VAS). These instruments (EQ-5D-5L, HINT-
8, EQ-VAS) are used to evaluate subjective health status and
well-being in the general population. The questionnaire used
in this study consisted of a total of 23 questions about well-
being from the WBI (9 questions), EQ-5D-5L (8 questions),
HINT-8 (5 questions), and EQ-VAS (1 question), and 6 ques-
tions about basic information.

Well-being Index

The Mayo WBI questionnaire [12] includes 9 standardized
items pertaining to aspects of QoL, including burnout, mental
and physical QoL, depression, fatigue, and stress. Approval
was obtained from the Mayo WBI development team for the
use of the Korean version of this instrument. The research
team translated the questions into Korean under the supervi-
sion of the National Institute of the Korean Language, and
then commissioned a language review company to perform a
reverse translation. The survey was conducted after receiving
final approval from the Mayo Clinic for the use of the Korean
version of the WBI. Questions 8 and 9 were scored using a Lik-
ert scale ranging from -2 (low risk) to 9 (high risk).
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EQ-5D-5L

The EQ-5D-5L [13,14] is a QoL assessment tool developed
by the EuroQoL group in Europe, covering 5 areas: mobility,
self-care, usual activities, pain/discomfort, and anxiety/depres-
sion. In the EQ-5D-5L, a health status profile is derived based
on the scores in each domain. The results were converted us-
ing the value set developed for Korea in 2016 [15]. The con-
verted scores ranged between -1 (highest risk) and 1 (lowest
risk).

HINT-8

The HINT-8 (Korean version) [16] is a measurement tool de-
veloped by the Korea Centers for Disease Control and Preven-
tion for use in the Korea National Health and Nutrition Survey.
It was designed to measure HRQoL in Koreans.

EQ-VAS

The EQ-VAS is used to quantitatively assess health status.
Respondents select a number between 0 (worst health imag-
inable) and 100 (best health imaginable) to represent their
health status [17].

Statistical Analysis

Data analysis was performed using SAS version 9.4 (SAS In-
stitute Inc., Cary, NC, USA). Descriptive statistics were generat-
ed to summarize the general characteristics of the participants.
For categorical data, the groups were compared using the chi-
square test. The Fisher exact test was performed when there
were <5 observed values. To assess the subjective health sta-
tus and QoL of healthcare workers, a general linear model was
used, with adjustment for sex and age. Results are presented
as adjusted means and 95% confidence intervals. A two-tailed
p-value <0.05 was taken to indicate statistical significance.

Ethics Statement
This study was approved by the Institutional Review Board
of Ewha Womans University (No. EUMC-2019-10-032).

RESULTS

Table 1 shows the distribution of participants by sex, age,
and occupation. In total, 954 subjects were analyzed; the fe-
male to male ratio was 1.8 (=614 and 340, respectively). There
were 369 physicians (38.3%), 307 nurses (32.2%), and 278 resi-
dents (29.1%). Among the nurses, there were 6 males and 301
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Characteristics Total Physicians Residents  Nurses
(n=954) (n=369) (n=278) (n=307)
Sex
Male 340(35.6) 172(46.6) 162 (58.3) 6(2.0)
Female 614 (64.4) 197 (53.4) 116 (41.7)  301(98.0)
Age (y)
20-29 237 (24.9) 9(2.5) 90(32.4)  138(45.0)
30-39 417(43.7)  154(41.7)  176(63.3) 87(28.3)
40-49 148 (15.5) 97 (26.3) 9(3.2) 42 (13.7)
50-59 107 (11.2) 65(17.6) 3(1.1) 39(12.7)
=60 45 (4.7) 44(11.9) 0(0.0) 1(0.3)

Values are presented as number (%).

females (98.0%). The largest age group was 30-39 years in the
overall sample and 20-29 years among nurses. On average, the
physicians were older than the residents and nurses. In total,
44 physicians (11.9%) were aged =60 years, while no residents
and 1 nurse (0.3%) belonged to that age group.

According to the results for the Mayo WBI (Table 2), 844
(88.5%) respondents felt burned out while working in the past
month, while 801 (84.0%) had experienced emotional difficul-
ties due to work. Thus, most of the respondents reported neg-
ative physical and mental experiences related to their jobs. The
rates of burnout and emotional difficulties were highest among
residents, followed by nurses (91.0 and 89.6%, respectively).
Most subjects (73.1%) reported emotional problems, such as
anxiety, depression, or irritability, while 58.4% (n=557) stated
that their physical health had interfered with their daily life and
work (especially the residents; n=185, 66.6%). However, 93.4%
of the respondents reported that they felt that their work was
meaningful. Regarding the final survey item, (pertaining to
whether or not the work schedule interfered with leisure or
family time (answered on a 5-point scale), 82.2% of the re-
spondents reported some level of interference.

Table 3 shows the differences in subjective QoL among the
physician, resident, and nurse groups. Mayo WBI scale scores
range from -2 to 9, with higher scores representing a lower QoL.
The mean tstandard deviation (SD) WBI score was similar
among the groups (4.0 £ 2.5) after adjustment for sex and age.
The EQ-5D-5L and HINT-8 scores range from 0 to 1, with scores
closer to 1 representing a higher QoL. The mean EQ-5D-5L score
was 0.85+0.09, while the mean HINT-8 score was 0.78 +0.08.
The EQ-VAS scores range from 0 to 100 (best health imagin-
able). The mean EQ-VAS score was 71.5+18.2. The subjects
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Table 2. Well-being Index results of healthcare workers in Korea

During the past month Total Physicians  Residents Nurses p-value'

Q1. Have you felt burned out from your work? 844 (88.5) 312 (84.5) 253(91.0) 279(90.9) 0.010

Q2. Have you worried that your work is hardening you emotionally? 801 (84.0) 296 (80.2) 230(82.7) 275(89.6) 0.003

03. Have you often been bothered by feeling down, depressed, or hopeless? 432 (45.3) 153 (41.5) 125 (45.0) 154 (50.1) 0.080

Q4. Have you fallen asleep while sitting inactive in a public place? 240 (25.2) 86 (23.3) 87(31.3) 67 (21.8) 0.020

Q5. Have you felt that all the things you had to do were piling up so high that 488 (42.8) 152 (41.2) 119 (42.8) 137 (44.6) 0.670
you could not overcome them?

06. Have you been bothered by emotional problems (such as feeling anxious, 697 (73.1) 251 (68.0) 211 (75.9) 235 (76.6) 0.020
depressed, or irritable)?

Q7. Has your physical health interfered with your ability to do your daily work 557 (58.4) 198 (53.7) 185 (66.6) 174 (56.7) 0.003

at home and/or away from home?
Q8. The work | do is meaningful to me

1 (very strongly disagree) 11(1.2) 1(0.3) 5(1.8) 5(1.6) <0.0012
2 12(1.3) 5(1.4) 5(1.8) 2(0.7)
3 41 (4.3) 9(2.4) 14 (5.0) 18(5.9)
4 178 (18.7) 43 (11.7) 57 (20.5) 78(25.4)
5 162 (17.0) 54 (14.6) 50 (18.0) 58 (18.9)
6 218(22.9) 95(25.8) 64 (23.0) 59(19.2)
7 (very strongly agree) 332 (34.8) 162 (43.9) 83(29.9) 87 (28.3)
Q9. My work schedule leaves me enough time for my personal/family life
1 (strongly agree) 26 (2.7) 15(4.1) 3(1.1) 8(2.6) 0.040?
2 144.(15.1) 61(16.5) 40 (14.4) 43(14.0)
3 270(28.3) 106 (28.7) 67 (24.1) 97 (31.6)
4 325(34.1) 116(31.4) 99 (35.6) 110(35.8)
5 (strongly disagree) 189 (19.8) 71(19.2) 69 (24.8) 49(16.0)
Values are presented as number (%).
Q, question.

'Chi-square test.
ZFisher exact test.

Table 3. Subjective quality of life data of healthcare workers'

Variables Model 1 p-value Model 2 p-value Model 3 p-value
WBI score
Physicians 35(3.3,38) <0.001 3.6(3.3,38) <0.001 40(37,4.3) 0.998
Residents 43(4.0,4.6) 44(41,47) 40(3.7,4.3)
Nurses 42(3.9,4.5) 4.1(3.8,4.4) 4.0(3.8,4.4)
EQ-5D-5L
Physicians 0.85(0.84, 0.86) 0.797 0.85(0.84, 0.86) 0.891 0.85(0.83, 0.86) 0.819
Residents 0.85(0.84, 0.86) 0.85(0.84, 0.86) 0.85(0.84, 0.86)
Nurses 0.85(0.84, 0.86) 0.85(0.84, 0.86) 0.85(0.84, 0.86)
HINT-8
Physicians 0.79(0.78, 0.80) 0.011 0.79(0.78, 0.80) 0.328 0.79(0.78, 0.80) 0.516
Residents 0.79(0.78, 0.80) 0.78(0.77,0.79) 0.78(0.77, 0.80)
Nurses 0.77(0.76, 0.78) 0.78(0.77,0.79) 0.78(0.77,0.79)
EQ-VAS
Physicians 74.1(72.3,76.0) 0.002 74.0(72.1,75.8) 0.002 71.6(69.5, 73.6) 0.947
Residents 69.4 (67.2, 71.5) 69.0(66.8, 71.2) 71.1(68.8,73.5)
Nurses 70.2(68.2,72.2) 68.5(68.2, 73.0) 71.7(69.4, 73.9)

Values are presented as mean (95% confidence interval).

WBI, Well-being Index; EQ-5D-5L, EuroQoL 5-Dimension 5-Level; HINT-8, Health-related Quality of Life Instrument with 8 Items; EQ-VAS, EuroQol visual ana-
logue scale.

'Model 1: crude model (not adjusted); Model 2: adjusted for sex; Model 3: adjusted for sex and age.
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WBIscore Total Physicians Residents Nurses p-value
<-1(most  53(5.) 34(9.2) 8(29) 11(3.6) <0.001
favorable)

0-3 324(339) 138(37.4) 86(30.9) 100 (32.6)

4-7 523(54.8) 187(50.7) 156 (56.1) 180 (58.6)

=8 (least 54 (5.7) 10(2.7) 28(10.1)  16(5.2)

favorable)

Values are presented as number (%).

in the 20-29 years age group had the lowest EQ-VAS scores
(66.1119.2), and the scores for subjective health conditions
were higher in those aged =30 years.

The WBI scores of the physician, resident and nurse groups
are shown in Table 4. Residents had the highest frequency of
WBI scores >8 among the 3 groups, and 10.1% of the residents
experienced a very low QoL; this was a higher proportion than
observed in the physician (2.7%) and nurse (5.2%) groups.

DISCUSSION

In our survey of 954 medical professionals, 88.5% of the doc-
tors and 84.0% of the nurses reported that they experienced
burnout (Mayo-Q1) or emotional difficulties (Mayo-Q2) due to
their job. More than 58% of the respondents reported that
physical health problems interfered with their work and daily
lives (Mayo-Q7). The mean WBI was 4.0, and the reported well-
being was lower among Korean healthcare workers than has
been reported among healthcare workers in other countries.

A comparison of the subjective QoL of our Korean respon-
dents with a United States sample from a 2013 study (1667
participants) [18] demonstrated that the former group had
higher frequencies of “yes” responses for Mayo-Q1, Mayo-Q2
(job-related emotional difficulties), Mayo-Q4 (sleeping in pub-
lic places), and Mayo-Q6 (emotional problems, such as anxiety,
depression, and irritability) scores, by 29.8% (70.1 vs. 91.0),
44.8% (57.1 vs. 82.7), 40.4% (22.3 vs. 31.3), and 17.3% (64.7 vs.
75.9). Frequent feelings of depression or despair (Mayo-Q3)
were reported by 44.1% and 45.0% of the United States and
Korean respondents, respectively. Stress caused by a heavy
workload was higher in the United States sample (54.2%) than in
the Korean sample (42.8%), while 25.1% of the United States
sample and 66.6% of our Korean respondents reported that
their physical health interfered with their daily lives and work.
Physical fatigue levels were more than twice as high in the Ko-
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rean group than in the United States group. Overall, the sub-
jective QoL of the former group was significantly lower than
that of the latter.

Ina 2018 survey of 1576 United States nurses (National Sam-
ple Survey) [19], the mean WBI scores of female nurses and
physician assistants were 0.7 =2.4 and 0.77 £ 2.47, respective-
ly. The mean score for male nurses (0.49 £ 2.30) was lower than
that for female nurses, reflecting higher well-being; more than
60% of the participants had a score below 1.0. In this study,
the mean WBI score for 307 nurses was 4.20 % 2.28, which was
5 times higher than reported in the United States sample. In
addition, the well-being level of the Korean healthcare work-
ers was more than 3 times higher in all WBI categories (burn-
out, depression, anxiety, stress, fatigue, and Qol).

The Mayo WBI data showed that the level of well-being of
our Korean healthcare workers was lower than that of workers
in other countries. Some countries have developed programs
to improve and maintain the well-being of healthcare workers.
The National Academy of Medicine (Rochester, MN, USA) de-
veloped a program promoting doctors’ well-being in 2007
evaluating all factors affecting the well-being, satisfaction,
and productivity of doctors [20]. The National Academy of
Medicine is working with a network of 60 organizations on the
“Clinician Well-Being and Resilience” program to discuss and
share action plans to promote the well-being of clinicians na-
tionwide, and improve clinical well-being at the individual and
system level [21]. The Mayo Clinic, National Academy of Medi-
cine, Canadian Medical Association [22], and Australia Health
Practitioner Regulation Agency [23] conduct surveys of medi-
cal personnel to improve healthcare systems and the welfare
of healthcare workers.

The Korean Medical Association conducted the first national
survey of healthcare workers’ well-being in 2016 [24], with a
second survey conducted in 2020. These large-scale surveys of
all doctors in Korea identified various problems in the work
environment. They provided important evidence for policy de-
velopment [25]. The Korea Nursing Health Research Cohort
study has been conducting surveys every 6 months to deter-
mine the health and occupational problems, and risk factors
thereof, of nurses [26]. However, surveys on QoL are lacking.
Customized health research programs using surveys devel-
oped for healthcare personnel are needed in Korea.

Compared to a 2017 survey of the general Korean popula-
tion using the HINT-8 and EQ-5D-5L [27], the HRQoL of our
healthcare workers was lower in all domains. In particular,



Journal of
Preventive Medicine
Public Health

there were fewer positive responses on the EQ-5D-5L pertain-
ing to pain/inconvenience and anxiety/depression in the gen-
eral population (18.6 and 21.9%, respectively) than among our
healthcare workers (61.7 and 65.6%, respectively). In other
words, the physical and mental QoL of the healthcare workers
was more than 3 times lower than that of the general popula-
tion. The HINT-8 results also reflected lower HRQoL among our
healthcare personnel than among the general population, on
all 8 survey items. Considering that the mean age of our par-
ticipants was 37.4 years (8 years younger than that in the 2017
study [45.5 years]), it appears that the development and im-
plementation of healthcare interventions should be prioritized
for healthcare workers in Korea.

Although the representativeness of this study was limited
by the Internet-based recruitment method, it was neverthe-
less significant in that it assessed the subjective QoL of health-
care workers in Korea using instruments specifically developed
for that population. This study used members registered as
clinical healthcare personnel in the association as sample
groups among all doctors and nurses. The number of people
in the sample group is expected to be smaller than that of the
population, but there was a limitation in accurately estimating
the response rate because it was difficult to obtain informa-
tion on the sample group due to reasons related to the protec-
tion of personal information. The well-being of doctors and
nurses has a significant impact on their rapport with patients.
Studies have established that increased trust between health-
care workers and patients improves treatment compliance
and effectiveness [28-30]. In the future, it will be necessary to
evaluate the QoL of Korean healthcare workers through sur-
veys using representative sampling methods. National well-
being programs for healthcare workers could enhance the
overall productivity and satisfaction of this group, ultimately
improving the quality of patient care.

CONCLUSION

The emphasis on the concept of service in healthcare has
led to an increase in patients’ demands and difficulties in
maintaining the well-being of individuals in busy and crowded
hospital settings. This study conducted a subjective QoL sur-
vey among Korean healthcare workers, and some results showed
low QoL scores. Healthcare workers are often exhausted for a
variety of reasons, which has a negative impact on patient
care. Long-term institutional improvements and research are

Well-being in Korean Healthcareworkers

needed to improve the clinical environment at the social level.
Based on this survey, the factors that improve well-being must
be considered in policy-making. More research on job-related
risk factors for poor health is also necessary.
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