=
Clinical Article et

J Korean Neurosurg Soc 64 (4) : 644-664, 2021
https://doi.org/10.3340/jkns.2020.0233 pISSN 2005-3711 eISSN 1598-7876

A Study on Work Intensity, Work-Life Balance, and Burn-
out among Korean Neurosurgeons after the Enactment of
the Special Act on Korean Medical Residents

Tae Gon Kim

Department of Neurosurgery, CHA Bundang Medical Center, CHA University School of Medicine, Seongnam, Korea

Objective : Since the enactment of the Special Act on Korean Medical Residents, neurosurgeons working at training hospitals have
been performing the duties of residents, in addition to their existing patient care responsibilities, which include surgery, education,
and research. This study explores the relationships between work intensity, work-life balance, and burnout experienced by Korean
neurosurgeons.

Methods : The participants (n=451) were neurosurgeons working at training hospitals throughout Republic of Korea. Data on
socio-demographic characteristics (including objective and subjective work environment), work intensity, work-life balance, and
burnout were gathered using self-report questionnaires completed between March 1 and December 20, 2019. The data were
analyzed using descriptive statistics, independent samples t-tests, one-way analysis of variance, Pearson’s correlations, and multiple
regression analysis. IBM SPSS Statistics for Windows, version 25 (IBM Corp., Armonk, NY, USA) was used for the analyses.

Results : The work intensity, work-life balance, and burnout levels of neurosurgeons were 3.95, 3.57 (on a scale from 1 to 5) and 4.60
(on a scale from 1 to 7); and 280 (62.1%) of 451 neurosurgeons were found to be experiencing burnout. By controlling for the socio-
demographic characteristics, the effects of work intensity and work-life balance on burnout were analyzed. Work intensity (B=0.314),
work-life balance-family and leisure (B=0.216), work-life balance-growth (B=0.147), job stress (B=0.133), and satisfaction with human
relationships (B=-0.069) were shown to be significant (all p<0.05), and they were found to affect burnout in the abovementioned
order. The overall explanatory power was 58.3% (p<0.05), and the explanatory power with the addition of independent variables
such as work intensity and work-life balance was 14.5% (p<0.05).

Conclusion : This study showed that Korean neurosurgeons working at training hospitals experienced a high level of work
intensity and job stress, and low work-life balance. Additionally, nearly half of the neurosurgeons were found to experience burnout
related to factors such as work intensity, work-life balance, job stress, and satisfaction with human relationships. In particular,
these factors seem to have deteriorated further after the implementation of the Special Act on Korean Medical Residents. These
very high levels of burnout among Korean neurosurgeons who care for patients with both brain and spinal diseases may have a
very important impact on patients’ health. Therefore, it is recommended that the Korean Neurosurgical Society and the Korean
government make efforts to improve the factors that affect burnout among Korean neurosurgeons.
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INTRODUCTION

On December 23, 2017, the Act on the Improvement of
Training Conditions and Status of Medical Residents (also
known as the Special Act on Korean Medical Residents) was
implemented in the Republic of Korea to improve the training
environment and the status of Korean medical residents. This
law was enacted to prevent patients from being exposed to the
risk of low quality medical services from residents suffering
from extreme fatigue due to their heavily demanding duties.
Therefore, this law restricts working hours to 80 hours per
week to improve the training conditions of the residents, in-
cluding a 36-hour overtime ban and a minimum of 10 hours
of rest after continuous training.

Once this law was implemented, it was expected that the
training environment of the residents would be improved;
however, hospitals under the Korean Health Insurance, where
payment is low (at 75% of the cost), employ the minimum
number of employees and use existing personnel to strength-
en labor needs. Therefore, specialists including neurosurgeons
working at training hospitals perform the duties of residents;
in addition to their existing patient care responsibilities, in-
cluding surgery, education, and research. Just as the residents’
heavy workload increases the risk of low-quality medical ser-
vices, overburdening specialists can lead to serious deteriora-
tion in the quality of medical services.

This study explores the relationships between the current
status of the work environment, job stress, work intensity,
work-life balance, and burnout among neurosurgeons work-
ing at training hospitals. The results of this study can inform
future policy to create an environment in which neurosur-

geons can provide the best surgical treatment for patients.

MATERIALS AND METHODS

This study was approved on February 13, 2019 by the Insti-
tutional Review Board (IRB) of CHA Bundang Medical Cen-
ter, CHA University School of Medicine (IRB No. CHAMC
2019-01-036).

Measures and variables
We conducted a validity survey of the tools selected by our

researchers to determine whether the tools are suitable for
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measuring changes in neurosurgeons” work after the imple-
mentation of the Special Act on Korean Medical Residents.
The survey included items on sociodemographic characteris-
tics, objective work environment (such as position, hospital
size, specialization), subjective work environment (such as sat-
isfaction with salary level), work intensity, work-life balance,
and burnout. The experts were 7-10 neurosurgery professors
who had been in the training hospital for more than 5 years

after the acquisition of a neurosurgery specialty.

Operational definitions

Work intensity

Work intensity, based on Janssen’s quantitative concept, is
defined as the amount of work to be undertaken in large
quantities, or the amount of work required to be done faster
and harder to handle the same amount of work in a relatively
short time”. Janssen approached the concept of work intensity
from two perspectives : workload and time. He judged that
the shorter the time, the greater the workload and the higher
the work intensity. In this study, Janssen’s scale to measure the
concept of work intensity; time was measured by such items
as ‘T have to work quickly, while the concept of workload was
based on such items as ‘T always have the next thing to do even
when I finish my current work.” A total of 10 items were used,
and the present study was modified and supplemented ac-
cording to this study”. The 5-point Likert scale used to mea-
sure the items, and the measurement level of the variables was :

1, not at all; 2, no; 3, normal; 4, yes; and 5, always.

Work-life balance

Work-life balance generally refers to the harmony between
‘work” and ‘other than work” that make up life”. In this study,
we defined work-life balance as the state that regulates and
controls one’s life with resources such as time and energy har-
moniously distributed between the areas of work and life; and
that the individual is satistied with their perceived balance be-
tween work and life. Based on the research of Kim et al.””, the
study addressed two factors consisting of a total of 16 ques-
tions : 10 questions for work-family and leisure and six ques-
tions for work-growth. The 5-point Likert scale was used to
rate the responses according to 1, not at all; 2, no; 3, normal; 4,

yes; and 5, always.
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Burnout

Burnout is defined by lethargy, pessimism, constant com-
plaining, and indifference due to excessive work, study, and
activities. In this study, the causes of these responses are limit-
ed to job-related stress, and the state experienced by members
of the organization due to these stressors are defined as burn-
out. The Maslach Burnout Inventory (MBI), developed by
Maslach and Jackson'”, was used to measure burnout. MBI is
composed of 22 items consisting of three dimensions such as
depersonalization (DP), which shows a negative reaction to
the recipient of the service; reduced personal achievement
(PA), which is a negative reaction to the achievement of their
work; and emotional exhaustion (EE), which is a tired or emo-
tional dry feeling. The MBI is used in most of the studies;
Choi and Chung’s” modified measurement tool was used in
this study. The measurement scale consist of 22 items in three
dimensions : nine items measure EE, five items measure DP,
and eight items measure reduced PA. The 7-point Likert fre-
quency scale used to indicate responses to the items and the
measurement level of the variables was : 1, never; 2, a few
times a year or less; 3, once a month or less; 4, a few times a

month; 5, once a week; 6, a few times a week; and 7, every day.

Online survey using the questionnaires

The questionnaire consisted of 78 questions including the
socio-demographic characteristics (26 questions), working in-
tensity (10 questions), work-life balance (16 questions), and
burnout (22 items). The online self-report survey was distrib-
uted to all neurosurgery specialists working at the training
hospitals registered in the Korean Neurosurgical Society. Par-
ticipation was voluntary, and the surveys were encoded by as-
signing code numbers to each document so that the identity
of the subjects could not be known. The participants complet-
ed self-report questionnaires from March 1 to December 20,
2019.

Statistical analysis

To explore the relationships between sociodemographic
characteristics, work intensity, work-life balance and burnout
experienced by neurosurgeons working at training hospitals,
the detailed data were analyzed using descriptive statistics, in-
dependent samples t-tests, one way analysis of variance, Pear-
son correlations, and hierarchical multiple regression analysis.

The sociodemographic characteristics of the subjects were an-
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alyzed by frequency, percentage, average, and standard devia-
tion. Correlation analysis and hierarchical multiple regression
analysis were conducted for the socio-demographic character-

istics, work intensity, work-life balance, and burnout.

RESULTS

Socio-demographic characteristics and objective
work environment (Table 1)

Of the 885 specialists working at the training hospital, 451
(about 51.0%) responded to the survey; of these, about 95.1%
(429) were male respondents. The age distribution of respon-
dents was 191 (42.4%) were 40—49 years old; 136 (30.2%)
50—59 years old; and 28 (6.2%) 60 years old or older. Profes-
sors comprised the largest group with 72 (38.1%), and 25 fel-
lows (5.5%) comprised the smallest group. According to hos-
pital location, 166 doctors (36.8%) worked in Seoul, and 112
doctors (24.8%) worked in Incheon and Gyeonggi-do. The
number of doctors working in 8001000 bed facilities was the
largest with 154 (34.1%) respondents; the smallest number of
doctors work in facilities with less than 500 beds, 62 (13.7%).
According to the type of hospital, 312 doctors (69.2%) worked
at private university hospitals, and 88 doctors (19.5%) worked
at national and public university hospitals. The specializations
were divided into the brain and spine, with 285 (63.2%) work-
ing in the brain field and 110 (24.4%) working in the spine
field. There were 150 doctors (33.3%) who worked in hospitals
with more than five residents, but 45 doctors (10%) worked in
hospitals where only one resident worked. In the survey of av-
erage working hours per day on weekdays, 174 doctors (38.6%)
responded that they worked 12-16 hours on average, and 163
doctors (36.1%) responded that they worked 10-12 hours.
There were 42 doctors (9.3%) working for more than 16 hours
per day. There were 132 doctors (29.3%) working twice a
month on weekends, and 126 doctors (27.9%) working more
than four times a month. The number of doctors who had 10
days of vacation per year was the highest at 103 (22.8%), and
the number of doctors who had 7 days of vacation was the
second highest at 99 (22.0%). Of these, 138 (30.6%) were re-
ceiving calls more than five times a month from other medi-
cal staff other than neurosurgery residents (i.e., nurses or in-
terns), and 76.7% of the respondents received calls more than

once a month. Approximately 57% of the doctors performed
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Table 1. Socio-demographic characteristics (including objective and Table 1. Contiuned
subjective work environment)
Value
Value Average working hours per day on weekdays
to below 10 hours
Gender 810 below 10h 72 (15.96)
Male 429 (95.12) 10 to below 12 hours 163 (36.14)
Female 22 (4.88) 12 to below 16 hours 174 (38.58)
Age (years) Over 16 hours 42 (9.31)
30°39 96121.25) Working days on weekends per month
40-49 191 (42.35) None 27 (599)
50-59 136 (30.16) . 90 (19.96)
=60 28620 2 32(29.27)
Position 3 76 (16.85)
Felléw 25(5.54) Over 4 126 (27.94)
Assistanct proffessor 109 (24.17) Vacation per year 8.0044.10*
Associ 21.7
ssociate professor 98 (21.73) 0-5 days 9 (2040)
Professor 172 (38.14)
6-10 days 258 (57.21)
Other specialist 47 (1042) 15 days 84 (18.63)
Hospital locations
ceoll 66 (3681 16-20 days 9(2.00)
eou '
1-25 days 7 (1.55)
Incheon & Gyeonggi-do 112 (24.83) 26-30 / 1022
-30 days
Gangwon-do 24.(5.32) /
) Calls from interns or nurses
Daejeon & Chungcheong-do 40 (8.87)
Jeolla-do 22 (4.88) None SRS
1 17.07
Gyeongsang-do & Jeju 87(19.29) e
o 2 58 (12.86)
Hospital size
3 6.65
Below 500 beds 62 (13.75) 0669
4 9,53
500-799 beds 0(24.39) 8053
800-999 beds 54 (34.15) overs A 956060
Over 1000 beds 25 (2772) Surgery without residents
Hospital type None 194 (43.02)
National & public university hospital 88 (19.51) 1 o131
Private university hospital 312 (69.18) 2 52(1.53)
National & public hospital 25 (5.54) 3 30 (6.65)
Private hospital 26 (5.76) 4 44 (9.76)
Specilization Over5 80 (17.74)
Brain 285 (63.19) Rounds without residents
Spine 110 (24.39) None 112(24.83)
Brain & spine 56 (12.42) 1 118 (26.16)
The number of residents 2 68 (15.08)
1 45 (9.98) 3 54 (1197)
3 43 (9.53) 4 34 (7.54)
3 85 (18.85) Over 5 65 (14.41)
4 128 (28.38) Working as usual after overnight surgery
Overs 50 (33.26) None 103 (22.84)
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Table 1. Contiuned

Value
1 148 (32.82)
2 101 (22.39)
3 61(13.53)
The level of job stress
Very low 5(111)
Low 15 (3.33)
Normal 104 (23.06)
High 78(39.47)
Very high 49 (33.04)
Satisfaction with salary level
Not at all 179 (39.69)
Not 116 (25.72)
Normal 108 (23.95)
Yes 37 (8.20)
Very yes 11 (244)
Satisfaction with welfare system
Not at all 44 (31.93)
Not 39 (30.82)
Normal 13 (25.06)
Yes 40 (8.87)
Very yes 15(3.33)
Satisfaction with human relationships
Not at all 26 (5.76)
Not 49 (10.86)
Normal 173 (38.36)
Yes 65 (36.59)
Very yes 38 (8.43)

Values are presented as number (%). *This value is presented as
meanzstandard deviation

surgery without residents more than once a month, and 73.8%
made rounds without residents more than once a week. A to-
tal of 77.2% of the doctors experienced working-as-usual after

overnight surgery more than once a month.

Subjective work environment (Table 1)

To the question of their level of job stress, 327 (72.5%) re-
spondents answered “high” or “very high.” Regarding their
satisfaction with their salary level, 295 (65.4%) respondents
answered that they were “not at all” or “not” satisfied. Simi-

larly, 283 (62.7%) respondents answered “not at all” or “not”
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to the question of their satisfaction with the welfare system.
However, 376 (83.4%) respondents answered “normal,” “yes,”
or “very yes” to the question about satisfaction with human

relationships.

Special questions related to the Special Act on
Korean Medical Residents

Five questions were added to understand the situation relat-
ed to the Special Act on Korean Medical Residents (Table 2).
These questions were made to gain an understanding of the
situations, but they were not scientifically validated tools. Re-
spondents were asked “If I'm given more time, I'll be able to
concentrate more on patient care,” 269 (59.6%) respondents
answered “yes” or “very yes” to the question. To the question
“After the Special Act on Korean Medical Residents, the satis-
faction of neurosurgical patients was lower than before,” 278
(61.6%) of respondents answered “yes” or “very yes.” To the
question “I am very busy because I often have to give a level of
explanation that my residents can do,” 318 (70.5%) respon-
” When asked whether

“Normal patient care is difficult without assistant personnel

« » o«
dents answered “yes” or “very yes.

such as physician assistants or nurse practitioners,” 399
(88.5%) respondents answered “yes” or “very yes.” Finally, 383
(84.9%) respondents answered “yes” or “very yes” to the ques-
tion “If I'm given more time, I'll be able to do more research

and attend conferences.”

Validity analysis of the variables

The validity of the variables was analyzed by factor analysis
using the Varimax rotation method. Factors with eigenvalues
greater than 1.0 were extracted, and items with factor loadings
of 0.50 or greater were extracted. Before conducting the factor
analysis, Kaiser-Meyer-Olkin (KMO) indices were used to de-
termine whether the number of items and the sample size
were sufficient for using factor analysis, and Bartlett’s spheric-
ity test was conducted for the identity matrix test.

The KMO index for work intensity was 0.943, indicating
that the number of items and the sample size are appropriate
for the factor analysis, and Bartlett’s sphericity test showed
that it was not an identity matrix (p<0.001). The factor load-
ings derived from the factor analysis on work intensity ranged
in value from 0.617 to -0.888, which were greater than 0.50;
and one factor was extracted which explained 65.45% of the

total variance.



Table 2. Special questions related to the Special Act on Korean Medical
Residents

Value
Q1
Not at all 17 (3.8)
Not 35(7.8)
Normal 130 (28.8)
Yes 126 (27.9)
Very yes 143 (31.7)
Q2
Not at all 17 (3.8)
Not 43 (9.5)
Normal 113 (25.1)
Yes 129 (28.6)
Very yes 149 (33.0)
Q3
Not at all 8(1.8)
Not 37(8.2)
Normal 88 (19.5)
Yes 166 (36.8)
Very yes 152 (337)
Q4
Not at all 6 (1.3)
Not 122.7)
Normal 34(7.5)
Yes 88 (19.5)
Very yes 311 (69.0)
Q5
Not at all 5(1.0)
Not 11 (24)
Normal 52 (11.5)
Yes 157 (34.8)
Very yes 226 (50.1)

Values are presented as number (%). Q1. If I'm given more time, I'll be
able to concentrate more on patient care. Q2. After the Special Act on
Korean Medical Residents, the satisfaction of neurosurgical patients
was lower than before. Q3.1 am busy and busy because | often have to
explain the level of explanation that my residents can do. Q4. Normal
patient care is difficult without assistant personnel such as Physician
assistants or nurse practitioners. Q5. If I'm given more time, I'll be able to
do more research and attend conferences

The KMO index for work-life balance was 0.932 indicating
that the data were appropriate for the factor analysis, and

Bartlett’s sphericity test showed that it was not an identity ma-
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trix (p<0.001). Therefore, these data were appropriate for con-
ducting the factor analysis. The factor analysis resulted in a
two-factor solution; the factors were named as ‘work-life bal-
ance-family and leisure, and ‘work-life balance-growth, and
the factor loadings ranged in value from 0.469 to -0.801, which
were greater than 0.50 with the exception of one question. The
two factors accounted for 61.28% of the total variance.

The KMO index for burnout was 0.922, appropriate for the
factor analysis, and Bartlett’s sphericity test showed that it was
not an identity matrix (p<0.001). The results of the factor
analysis on burnout confirmed the three-factor solution. The
factor names were consistent with previous research : ‘emo-
tional exhaustion, ‘depersonalization, and ‘reduced personal
achievement.” The factor loadings ranged in value from 0.522
to -0.876, which were greater than 0.50. The three factors ac-

counted for 59.15% of the total variance.

Reliability analysis & normality test

Reliability analysis was conducted using Cronbach’s alpha
to measure the internal consistency of the items. Internal con-
sistency is deemed “reliable” if it is 0.70 or higher, and “accept-
able” if it is greater than 0.60"”. The reliability of work intensi-
ty is 0.935, work-life balance is 0.936, and burnout is 0.863;
thus, all scales are above 0.70 and all reliable.

The normality test of the scale was based on skewness and
kurtosis, and the normal distribution was assumed if the ab-
solute value of the skewness and kurtosis was less than 3.0”.
The degree of skewness and kurtosis of the tools used in this
study were all below 3.0 indicating that they were normally
distributed.

Analysis of the relationships between the socio-
demographic characteristics and work intensity,
work-life balance, and burnout

Work intensity

The relationship between work intensity and socio-demo-
graphic characteristics is described in detail in Table 3. Gener-
ally, the derived results were consistent with general expecta-
tions. The work intensity was higher in respondents under 60,
higher for the associate professors than other specialists. In
the case of hospitals with more beds, many residents, greater
average number of working hours per day on weekdays, great-

er number of working days on weekends per month, and fewer
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Table 3. Work intensity according to socio-demographic characteristics

Value Mean£SD Post hoc t/F p-value
Gender
Male 429 (95.12) 3.95+0.70 -0.682 0.496
Female 22 (4.88) 4.05+0.79
Age (years) bca>d 9.261 <0.001
30-39 (a) 96 (21.29) 3.88+0.74
40-49 (b) 191 (42.35) 4.10+0.62
50-59 (c) 136 (30.16) 3.90+0.70
>60 (d) 28 (6.21) 341+0.76
Position c>e 2.867 0.023
Fellow (a) 25 (5.54) 391+0.74
Assistanct professor (b) 109 (24.17) 3.99+0.70
Associate professor () 98 (21.73) 4.13+0.61
Professor (d) 172 (38.14) 3.88+0.74
Other specialist () 47 (10.42) 3.79+0.64
Hospital locations 2.082 0.067
Seoul 166 (36.81) 4.06+0.72
Incheon & Gyeonggi-do 112 (24.83) 3.87+0.77
Gangwon-do 24 (5.32) 4.12+0.59
Daejeon & Chungcheong-do 40 (8.87) 3.86+0.75
Jeolla-do 22 (4.88) 4.00+0.45
Gyeongsang-do & Jeju 87 (19.29) 3.83+0.61
Hospital size d>b 3937 0.009
Below 500 beds (a) 62 (13.75) 3.91+0.67
500-799 beds (b) 110 (24.39) 3.85+0.67
800-999 beds () 154 (34.15) 3.89+0.70
Over 1000 beds (d) 125 (27.72) 4.13+0.72
Hospital type 1.998 0.114
National & public university hospital 88 (19.51) 3.98+0.76
Private university hospital 2 (69.18) 3.98+0.69
National & public hospital 25 (5.54) 3.83+0.65
Private hospital 26 (5.76) 3.65+0.62
Specilization 1.233 0.292
Brain 285 (63.19) 3.92+0.73
Spine 110 (24.39) 3.95+0.69
Brain & spine 56 (12.42) 4.09+0.57
The number of residents e>b 7714 <0.001
1(@) 45 (9.98) 3.94+0.64
2 (b) 43 (9.53) 3.70+0.80
3 () 85 (18.85) 3.81+0.69
4(d) 128 (28.38) 3.85+0.69
Over 5 (e) 0(33.26) 4.19+0.64
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Value Mean+SD Post hoc t/F p-value
Average working hours per day on weekdays dc>b>a 63.033 <0.001
8 to below 10 hours (a) 72 (15.96) 3.27+0.64
10 to below 12 hours (b) 163 (36.14) 3.78+0.57
12 to below 16 hours (c) 174 (38.58) 4.28+0.53
Over 16 hours (d) 42 (9.31) 442+0.80
Working days on weekends per month e>b>a 16.227 <0.001
None (a) 27 (5.99) 3.21+£0.79
1 (b) 90 (19.96) 3.80£0.63
2 () 132 (29.27) 3.87£0.71
3(d) 76 (16.85) 4.09+0.61
Over4 (e) 26 (2794) 4.22+0.62
Vacation per year ab>e 4648 0.005
<5 days (@) 92 (20.40) 4.1140.61
6-10 days (b) 258 (57.21) 4.00+0.64
—15days (¢) 84 (18.63) 3.69+0.84
16-20 days (d) 9(2.00) 3.82+0.72
21 days (e) 8(1.77) 3.21£099
Calls from interns or nurses d>e 2628 0.026
None (a) 05 (23.28) 3.84+0.80
1 (b) 77 (17.07) 391+0.63
2 (0 58 (12.86) 3.88+0.77
3(d) 30 (6.65) 4.11+0.66
4 (e) 43 (9.53) 3.82+0.62
Over 5 (f) 138 (30.60) 4.09£0.63
Surgery without residents f>a 3.768 0.002
None (a) 194 (43.02) 3.82+0.75
1(b) 51 (11.31) 3.97+0.66
2(0) 52 (11.53) 4.04+0.63
3(d) 30 (6.65) 3.98+0.68
4(e) 44.(9.76) 3.93+0.69
Over 5 (f) 80 (17.74) 4.20+0.58
Rounds without residents 1.274 0.274
None 112 (24.83) 3.86+0.78
1 118 (26.16) 3.90+0.66
2 68 (15.08) 4.06+0.74
3 54 (11.97) 3.94+0.65
4 34 (7.54) 4.03+0.53
Over 5 65 (14.41) 4.05+0.71
Working as usual after overnight surgery e>b>a 14.411 <0.001
None (a) 103 (22.84) 3.64+0.78
1 (b) 148 (32.82) 3.89+0.67
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Table 3. Contiuned

Value Mean£SD Post hoc t/F p-value
2(0) 101 (22.39) 4.05+0.68
3(d) 61 (13.53) 4.23+0.52
Over 4 (e) 38 (8.43) 4.35+0.48
The level of job stress e>c>a 38.005 <0.001
d>b
Not at all (a) 5(1.17) 2.66+1.40
Not (b) 15(3.33) 2.98+0.70
Normal (c) 104 (23.06) 3.51£0.61
Yes (d) 78 (39.47) 3.97+£0.53
Very yes (e) 149 (33.04) 4.37+0.58
Satisfaction with salary level
Not at all (@) 79 (39.69) 4.09+0.66 e>c 3444 0.009
Not (b) 116 (25.72) 3.84+0.67
Normal (c) 108 (23.95) 3.83+0.78
Yes (d) 37 (8.20) 3.94+0.64
Very yes (e) 11 (2.44) 41140.72
Satisfaction with welfare system 2217 0.066
Not at all 144 (31.93) 4.08+0.60
Not 139 (30.82) 3.86+0.70
Normal 113 (25.06) 3.88+0.78
Yes 40 (8.87) 3.98+0.66
Very yes 15(3.33) 3.98+0.87
Satisfaction with human relationships
Not at all 6 (5.76) 4.24+0.66 1.813 0125
Not 9 (10.86) 3.96x0.77
Normal 173 (38.36) 3.87+0.75
Yes 5 (36.59) 3.98+0.62
Very yes 8(843) 4.00+0.70

Values are presented as number (%). SD : standard deviation

vacation days per year, the work intensity was higher. The
higher the frequency of surgery being performed without resi-
dents, and of work being done as-usual after the overnight
surgery, the higher the work intensity. The work intensity was
higher for respondents with high levels of job stress and high
satisfaction with salary level, but satisfaction with the welfare
system was not related to work intensity. In addition, gender,
hospital location, hospital type, specialization, rounds without
residents, and satisfaction with human relationships were not
related to work intensity. The work intensity in the case of di-

rect calls from interns or nurses three times a month was
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greater than in the case of four times a month, which is not

consistent with the general expectation.

Work-life balance

The relationship between work-life balance and the sociode-
mographic characteristics is described in detail in Table 4. The
results were consistent with general expectations. Female, re-
spondents in the 30—40 age group, fellows, and those with
both brain and spine specializations reported low levels of
work-life balance. Respondents who reported working under

any of the following work-related situations also experienced



Table 4. Work-life balance according to socio-demographic characteristics
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Value Mean£SD Post hoc t/F p-value
Gender -3.223 0.001
Male 429 (95.12) 3.54+0.72
Female 22 (4.88) 4.05+0.75
Age (years) ab>d 10.366 <0.001
30-39 (a) 96 (21.29) 3.73%£0.65
40-49 (b) 191 (42.35) 3.68+0.71
50-59 (c) 136 (30.16) 3.39+0.74
>60 (d) 28 (6.21) 3.10+0.74
Position a>d 4,081 0.003
Fellow (a) 25 (5.54) 3.82+0.69
Assistanct professor (b) 109 (24.17) 3.70+0.68
Associate professor () 98 (21.73) 3.65+0.68
Professor (d) 172 (38.14) 341+0.76
Other specialist () 47 (10.42) 3.59+0.75
Hospital locations 0.609 0.693
Seoul 166 (36.81) 3.55+0.70
Incheon & Gyeonggi-do 112 (24.83) 3.54+0.79
Gangwon-do 24 (5.32) 3.76+0.70
Daejeon & Chungcheong-do 40 (8.87) 3.54+0.71
Jeolla-do 22 (4.88) 3.74+0.67
Gyeongsang-do & Jeju 87 (19.29) 3.55+0.75
Hospital size 1.832 0.140
Below 500 beds 62 (13.75) 343+0.76
500-799 beds 110 (24.39) 3.62+0.70
800-999 beds 154 (34.15) 3.51+0.74
Over 1000 beds 125 (27.72) 3.66+0.73
Hospital type 2.150 0.093
National & public university hospital 88 (19.51) 3.74+0.71
Private university hospital 2 (69.18) 3.54+0.72
National & public hospital 25 (5.54) 341+0.76
Private hospital 26 (5.76) 3.56+0.86
Specilization c>b 4.120 0.017
Brain (a) 285 (63.19) 3.62+0.76
Spine (b) 110 (24.39) 3.40+0.65
Brain & spine (c) 56 (12.42) 3.64+0.68
The number of residents e>b 2.710 0.030
1(@) 45 (9.98) 3.54+0.70
2 (b) 43 (9.53) 3.40+0.80
3 () 85 (18.85) 3.61+0.74
4(d) 128 (28.38) 346+0.75
Over 5 (e) 0(33.26) 3.70+0.68
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Table 4. Contiuned

Value Mean+SD Post hoc t/F p-value
Average working hours per day on weekdays dc>b>a 35713 <0.001
8 to below 10 hours (a) 72 (15.96) 3.00+0.66
10 to below 12 hours (b) 163 (36.14) 343+0.67
12 to below 16 hours (c) 174 (38.58) 3.83£0.63
Over 16 hours (d) 42 (9.31) 4.00+0.73
Working days on weekends per month ed>b>a 17.034 <0.001
None (a) 27 (5.99) 2.85+0.65
1 (b) 90 (19.96) 3.2840.70
2 () 132 (29.27) 3.57+0.64
3(d) 76 (16.85) 3.76%0.72
Over4 (e) 26 (2794) 3.82+0.70
Vacation per year a>e 5458 <0.001
<5 days (@) 92 (20.40) 3.75+0.70
6-10 days (b) 258 (57.21) 3.60£0.70
—15 days (c) 84 (18.63) 3.34+0.73
16-20 days (d) 9(2.00) 340+0.87
>21 days (e) 7 (1.55) 2.9541.03
Calls from interns or nurses d>a 5914 <0.001
None (a) 05 (23.28) 3.33+0.71
1(b) 77 (17.07) 3.47+0.70
2(0) 58 (12.86) 3.67£0.70
3(d) 30 (6.65) 3.82+0.66
4 (e) 43 (9.53) 343+0.76
Over 5 (f) 138 (30.60) 3.76%0.72
Surgery without residents f>a 5.803 <0.001
None (a) 194 (43.02) 3.38+0.76
1(b) 51 (11.31) 3.58+0.76
2(0) 52 (11.53) 3.73+0.63
3(d) 30 (6.65) 3.68+0.57
4(e) 44.(9.76) 3.63+0.67
Over 5 (f) 80 (17.74) 3.84+0.68
Rounds without residents
None (a) 112 (24.83) 3.39+0.78 f>a 3.073 0.010
1 (b) 118 (26.16) 3.54+0.65
2(0) 68 (15.08) 3.66+0.74
3(d) 54(11.97) 3.56%0.67
4 (e) 34 (7.54) 3.73+0.73
Over 5 (f) 65 (14.41) 3.77£0.75
Working as usual after overnight surgery ed>b 20.844 <0.001
c>a
None (a) 103 (22.84) 3.18+0.70
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Value Mean£SD Post hoc t/F p-value
1 (b) 8(32.82) 344+0.63
2(0) 1(22.39) 3.78+0.72
3(d) 61 (13.53) 3.85+0.60
Over 4 (e) 38 (8.43) 4114077
The level of job stress ed>c>a 111.63 <0.001
Not at all (@) 5(1.11) 2.20+0.19
Not (b) 15 (3.33) 2.58+0.52
Normal (c) 104 (23.06) 3.00+0.58
Yes (d) 178 (39.47) 3.60+0.51
Very yes (e) 149 (33.04) 4.07+0.64
Satisfaction with salary level
Not at all (a) 179 (39.69) 3.81+0.71 a>e 9.201 <0.001
Not (b) 116 (25.72) 3.49+0.67
Normal (c) 108 (23.95) 3.35+0.73
Yes (d) 37 (8.20) 341+0.70
Very yes (e) 1(244) 3.28+0.74
Satisfaction with welfare system a>d 5.803 <0.001
Not at all () 44 (31.93) 3.81+0.72
Not (b) 39 (30.82) 346%0.71
Normal (c) 113 (25.06) 3.47+0.70
Yes (d) 40 (8.87) 342+0.70
Very yes (e) 5(3.33) 344+0.84
Satisfaction with human relationships a>c 8.097 <0.001
b>ed
Not at all (@) 26 (5.76) 4.05+0.65
Not (b) 49 (10.86) 3.89+0.77
Normal (c) 73 (38.36) 3.59+0.73
Yes (d) 65 (36.59) 341+0.67
Very yes (e) 38 (8.43) 341+£0.76

Values are presented as number (%). SD : standard deviation

poor work-life balance : having a large number of residents,
long working hours per day on weekdays, long working days
on weekends per month, few vacation days per year; frequent
calls from interns or nurses, surgeries without residents, or
rounds without residents, frequent days of working-as-usual
after overnight surgery; as well as respondents who indicated
that they experienced a high level of job stress, low-level satis-
faction with salary level, low-level satisfaction with welfare, or
low-level satisfaction with human relationships. Hospital loca-

tion, hospital size, and hospital type were not related to work-

life balance.

Burnout

The relationship between burnout and the socio-demo-
graphic characteristics, which is consistent with general ex-
pectations, is described in detail in Table 5. Respondents in
the 30—40 age group indicated significant burnout. Respon-
dents indicating that they work with a large number of resi-
dents, have long working hours per day on weekdays, long

working days on weekends per month, few vacation days per
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Table 5. Burnout according to socio-demographic characteristics

Value Mean£SD Post hoc t/F p-value
Gender -2438 0.015
Male 429 (95.12) 4.58+0.72
Female 22 (4.88) 4.97+0.82
Age (years) ba>d 4454 0.004
30-39 (a) 96 (21.29) 4.66+0.70
40-49 (b) 191 (42.35) 4.68+0.72
50-59 () 136 (30.16) 4.52+0.70
>60 (d) 28 (6.21) 4.21£0.85
Position 1.379 0.240
Fellow 25 (5.54) 4.71+£0.73
Assistanct professor 109 (24.17) 4.68+0.70
Associate professor 98 (21.73) 4.66+0.70
Professor 172 (38.14) 4.50+0.73
Other specialist 47 (10.42) 4.60+0.80
Hospital locations 1.012 0410
Seoul 166 (36.81) 4.67+0.72
Incheon & Gyeonggi-do 12 (24.83) 4.58+0.71
Gangwon-do 24 (5.32) 4.68+0.83
Daejeon & Chungcheong-do 40 (8.87) 4.56+0.77
Jeolla-do 22 (4.88) 4.66+0.49
Gyeongsang-do & Jeju 87 (19.29) 447+0.75
Hospital size 1.092 0.352
Below 500 beds 62 (13.75) 4.56+0.68
500-799 beds 0(24.39) 4.64+0.75
800-999 beds 54 (34.15) 4.53+0.72
Over 1000 beds 125 (27.72) 4.68+0.73
Hospital type 0.380 0.767
National & public university hospital 88(19.51) 4.66+0.76
Private university hospital 312 (69.18) 4.59+0.71
National & public hospital 25 (5.54) 4.63+0.74
Private hospital 26 (5.76) 4.51+0.84
Specilization 1436 0.239
Brain 285 (63.19) 4.58+0.74
Spine 110 (24.39) 4.57+0.68
Brain & spine 56 (12.42) 4.75+0.76
The number of residents e>b 4.279 0.002
1 (@) 45 (9.98) 4.68+0.67
2 (b) 43 (9.53) 4.34+0.77
3(0) 85 (18.85) 4.65+0.76
4 (d) 128 (28.38) 4.47+0.72
Over5 (e) 50 (33.26) 4.74+0.69
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Value Mean+SD Post hoc t/F p-value
Average working hours per day on weekdays dc>b>a 35.854 <0.001
8 to below 10 hours (a) 72 (15.96) 4.04+0.60
10 to below 12 hours (b) 163 (36.14) 4.47+0.64
12 to below 16 hours (c) 174 (38.58) 4.87+0.65
Over 16 hours (d) 42 (9.31) 4.97+0.84
Working days on weekends per month edchb>a 10.682 <0.001
None (a) 27 (5.99) 394+0.67
1 (b) 90 (19.96) 446+0.69
2(0) 132 (29.27) 4.57+0.67
3(d) 76 (16.85) 4.69+0.73
Over4 (e) 26 (2794) 4.82+0.72
Vacation per year a>e 4.617 0.001
<5 days (@) 92 (20.40) 4.72+0.76
6-10 days (b) 258 (57.21) 4.66%0.70
—15 days (c) 84 (18.63) 4.40+0.71
16-20 days (d) 9 (2.00) 4.18+0.71
21 days (e) 7 (1.55) 4.03+0.88
Calls from interns or nurses d>a 5478 <0.001
None (a) 05 (23.28) 4.37£0.74
1 (b) 77 (17.07) 448+0.60
2(0) 58 (12.86) 4.66+0.72
3(d) 30 (6.65) 4.84+0.79
4 (e) 43 (9.53) 4.54+0.72
Over 5 (f) 138 (30.60) 4.79£0.71
Surgery without residents f>a 6.691 <0.001
None (a) 194 (43.02) 441+0.71
1(b) 51(11.31) 4.74+0.75
2(0) 52 (11.53) 4.62+0.67
3(d) 30 (6.65) 4.72+0.52
4 44.(9.76) 4.59+0.77
Over 5 (f) 80 (17.74) 4.92+0.70
Rounds without residents f>a 3.984 0.002
None (a) 112 (24.83) 441+0.70
1 (b) 118 (26.16) 4.52+0.68
2(0) 68 (15.08) 4.71+0.69
3(d) 54 (11.97) 4.66+0.71
4(e) 34 (7.54) 4.76+0.75
Over 5 (f) 65 (14.47) 4.83+0.80
Working as usual after overnight surgery e>chb 14.91 <0.001
dc>a
None (a) 103 (22.84) 4.24+0.66
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Table 5. Contiuned

Value Mean£SD Post hoc t/F p-value
1 (b) 48(32.82) 4.54+0.70
2(0) 01(22.39) 4.72+0.68
3(d) 61 (13.53) 4.85+0.65
Over4 (e) 38 (8.43) 5.09+0.80
The level of job stress e>c>a 64.358 <0.001
d>b
Not at all (@) 5(1.11) 340£0.33
Not (b) 15(3.33) 3.66+0.56
Normal (c) 104 (23.06) 4.12+0.56
Yes (d) 178 (39.47) 4.55+0.56
Very yes (e) 149 (33.04) 5.13+0.63
Satisfaction with salary level a>c 7707 <0.001
Not at all (a) 179 (39.69) 4.83+0.74
Not (b) 116 (25.72) 4.47+0.66
Normal (c) 108 (23.95) 441+0.67
Yes (d) 37 (8.20) 4.51+£0.75
Very yes (e) 11 (2.44) 444+0.78
Satisfaction with welfare system a>d 3.707 0.006
Not at all (@) 44 (319 4.78+0.73
Not (b) 39 (30. 82) 4.54+0.73
Normal (c) 113 (25.06) 4.49+0.71
Yes (d) 40 (8.87) 4444066
Very yes (e) 15 (3.33) 4.61+0.67
Satisfaction with human relationships ab>de 5935 <0.001
Not at all (@) 26 (5.76) 5.00+0.92
Not (b) 49 (10.86) 495+0.75
Normal (c) 73 (38.36) 4.60+0.75
Yes (d) 65 (36.59) 4.48+0.61
Very yes (e) 38 (8.43) 4.41+0.66

Values are presented as number (%). SD : standard deviation

year; frequent calls from interns or nurses, surgeries without
residents, or rounds without residents; or frequent days of
working-as-usual after overnight surgery, a high level of job
stress, low-level satisfaction with salary level, low-level satis-
faction with welfare, or low-level satisfaction with human re-
lationships experienced a high level of burnout. Position, hos-
pital location, hospital size, hospital type, and specialization

were not related to burnout.
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Linear correlation analysis

Pearson’s correlation analyses were conducted to explore the
relationships between the independent variables and depen-
dent variables (Table 6). The correlation between the indepen-
dent variables were : work intensity and work-life balance was
r=0.555 (p<0.001), work intensity and work-life balance-fami-
ly and leisure was r=0.586 (p<0.001), and work intensity and
work-life balance-growth were r=0.409 (p<0.001). In the rela-
tionship between the independent variables and dependent

variables, statistically significant, positive correlations were found :



Table 6. Correlation analysis

Burnout of Korean Neurosurgeons | Kim TG

a. Work intensity

1

b. Work-life balance 0.555*

c. Work-life balance-family & leisure 0.586* 0.951*

d. Work-life balance-growth 0.409% 0.892* 0.709*

e. Burnout 0.620% 0.693* 0.674% 0.597*
*p<0.001

Table 7. The effect of work intensity and work-life balance on burnout

(Constant) 3.391 16.474
Gender, female 0285 0085 2004
Age (years) 0026 0030 0676
The number of residents 0033 0059 1304

Average working hours perday  0.243 0290  6.000
on weekdays

Working days on weekends 0.015 0027 0551
per month

Vacation per year -0017 0093 2112

Calls from interns or nurses 0031 0087 1849
Surgery without residents 0032 0086 1849
Rounds without residents 0036 0084 1846
Working as usual after 0088 0148  3.076

overnight surgery
The level of job stress
Satisfaction with salary level

Satisfaction with welfare
system

Satisfaction with human
relationships

Work intensity

Work-life balance-family &
leisure

Work-life balance-growth

adjR2 (AadjR2) 0.245

Fp) 15.570 (0.000)
Durbin-Watson's d(d,) 1.967 (1.897)
K-S (p) 0.040 (0.082)
X? 10.800 (0.373)

<0.001
0.046
0499
0.193

<0.001

0.582

0.035
0.065
0.065
0.066
0.002

2.886
0.239
0.006
0.021
0.131

-0.011

-0.010
0.024
0.022
0.023
0.053

0362
-0.035
0.0m

-0.098

12.546
0.071 1.932
0.007 0173
0.037 0944
0.156  3.556
-0.018  -0.440
-0.053  -1.391
0.065 161
0.059 1450
0054 1352
0.089 2077
0444 10.751
-0.052  -1128
0.017 0369
-0131 3479
0436 (0.192)

(
25.835 (0.000)
31(1.914)
0.035 (0.200)
13.771 (0.467)

<0.001
0.054
0.862
0.346
<0.001

0.660

0.165
0.108
0.148
0.177
0.038

<0.001
0.260
0.712

0.001

1.581
0137
0.023
0.003
0.020

-0.030

-0.002
0.018
0.010
0.024
0.015

0.133
-0.020
0.015

-0.069

0314
0.216

0.147

7.059
0041 1.280
0027 0.808
0005 0143
0024 0.588
-0.052  -1441
-0014  -04Mm
0.048 1381
0026 0736
0056  1.635
0025 0683
0.164  3.887
-0.029  -0.727
0.022  0.546
-0.092  -2.770
0303 7154
0223 4173
0173 3779

0.583(0.145)
37.952 (0.000)
2.056 (1.924)
0.029 (0.200)
17.678 (0.409)

<0.001
0.201
0419
0.886
0.557

0.681
0.168
0462
0.103
0.495

<0.001
0.467
0.585

0.006

<0.001
<0.001

<0.001

d(d,) : Durbin-Watson coefficient (Durbin-Watson's upper bound), K-S : Kolmogorov-Smirnov's normality test, X’ : Breusch-Pagan’s equal variance test
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work intensity and burnout r=0.620 (p<0.001), and work-life
balance and burnout r=0.693 (p<0.001); work-life balance-
family and leisure and burnout r=0.674 (p<0.001), and work-
life balance-growth and burnout r=0.597 (p<0.001).

Regression analysis

Regression analysis was conducted (Table 7) using variables
that were significantly related in the analysis of burnout and
the socio-demographic characteristics (Table 5) and in the
correlation analysis (Table 6). The socio-demographic vari-
ables significantly related to burnout included gender, age,
number of residents, average working hours per day on week-
days, working days on weekends per month, vacation per year,
calls from interns or nurses, surgery without residents, rounds
without residents, working-as-usual after overnight surgery,
level of job stress, satisfaction with the salary level, satisfaction
with the welfare system, and satisfaction with human relation-
ships. The significant independent variables in the correlation
analysis were work intensity, work-life balance-family and lei-
sure and work-life balance-growth. The effects of work inten-
sity, work-life balance-family and leisure, and work-life bal-
ance-growth on burnout were analyzed by hierarchical
regression analysis with primary and secondary control of
variables. The primary control variables were gender, age,
number of residents, average working hours per day on week-
days, working days on weekends per month, vacation days per
year, calls from interns or nurses, surgery without residents,
rounds without residents, and working-as-usual after over-
night surgery (that is, socio-demographic characteristics and
objective work environment). The secondary control variables
were the level of job stress, satisfaction with salary level, satis-
faction with the welfare system, and satisfaction with human
relationships (that is, subjective work environment).

In order to conduct regression analysis, the autocorrelation of
the dependent variables and the multicollinearity between the
independent variables were examined. The autocorrelation of
the dependent variables is based on the Durbin-Watson index;
if the Durbin-Watson index is close to 2 (dU<d<4—dU), the de-
pendent variables are dependent without autocorrelations”.
The multiple collinearity between the independent variables is
determined to be non-multicollinear if the variance inflation
factor (VIF) index appears to be less than 10. To determine the
goodness-of-fit of the model, the residual test was performed

using the Kolmogorov-Smirnov normality test and Breusch-
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Pagan’s equal variance test.

The Durbin-Watson index of the dependent variable was
1.967 (dU=1.891<d) in the first stage model that controlled for
the first control variables such as gender, age, the number of
residents, average working hours per day on weekdays, work-
ing days on weekends per month, vacation days per year, calls
from interns or nurses, surgery without residents, rounds
without residents, and working-as-usual after overnight sur-
gery. The VIF index was less than 10, which was not multicol-
linear. Therefore, it was appropriate to conduct a regression
analysis. The results of the regression analysis showed that
gender (p=0.046), average working hours per day on weekdays
(p<0.001), vacation days per year (p=0.035), and working-as-
usual after overnight surgery (p=0.002) had significant effects
of burnout. Furthermore, female respondents (f=0.285), re-
spondents with more average working hours per day on week-
days (B=0.243), fewer vacation days per year (=-0.017), and
frequent days of working-as-usual after overnight surgery
(B=0.088), showed higher levels of burnout; 24.5% (p<0.05) of
the variance was explained. As a result of the goodness-of-fit
test of the model containing only primary control variables,
Model 1 was found suitable for the normality (p=0.082) and
equal variance (p=0.373) tests of the standardized residuals.

The Durbin-Watson index of the dependent variable, burn-
out, was 1.931 (dU=1.914<d) in the second-stage model that
controlled for the second control variables, such as the level of
job stress, satisfaction with salary level, satisfaction with the
welfare system, and satisfaction with human relationships.
The VIF index was less than 10, which was not multicollinear;
therefore, it was appropriate to perform a regression analysis.
The results of the regression analysis showed that the level of
job stress (p<0.001) and satisfaction with human relationships
(p=0.001) had significant effects on burnout. In the case of
high level of job stress (B=0.362) and low level of satisfaction
with human relationships (8=-0.098), indicating a higher level
of burnout; 19.2% (p<0.05) of the variance was explained. As
a result of the goodness-of-fit test of this model, which con-
tained secondary control variables, Model 2 was found suit-
able for the normality (p=0.200) and equal variance (p=0.467)
tests of the standardized residuals.

The Durbin-Watson index of the burnout was 2.056
(dU=1.924<d) in the third stage model that included the inde-
pendent variables such as work intensity, work-life balance-

tamily and leisure, and work-life balance-growth. The VIF in-



dex was less than 10, which was not multicollinear; therefore, it
was appropriate to perform a regression analysis. The results of
the regression analysis showed that work intensity (p<0.001),
work-life balance-family and leisure (p<0.001), and work-life
balance-growth (p<0.001) had significant effects on burnout.
In the case of high work intensity (B=0.314), negative work-life
balance—family and leisure (8=0.216), and negative work-life
balance-growth (B=0.147), the results were a high level of
burnout; 14.5% (p<0.05) of the variance was explained. In
Model 3, the explanatory power increased significantly by
14.5% (p<0.05); the independent variables including work in-
tensity, work-life balance-family and leisure, and work-life
balance-growth had significant effects on burnout. As a result
of the goodness-of-fit test of the model containing indepen-
dent variables, Model 3 was found suitable for the normality
(p=0.200) and equal variance (p=0.409) tests of the standard-

ized residuals.

DISCUSSION

The Special Act on Korean Medical Residents enacted in
2015 is a law intended to improve the working environment of
the residents by setting a practical upper limit of working
hours by allowing the residents” an average of 80 hours work-
ing hours per week and adding 8 hours per week for educa-
tional purposes only. In the case of training hospitals that vio-
late this law, there are enforcement provisions that can impose
corrective orders and penalties by the Ministry of Health and
Welfare. However, a lot of controversy surrounded the Special
Act on Korean Medical Residents, such as the deficiency of the
training time, the lack of training continuity, or the manpow-
er gap. In this regard, the Korean Hospital Association argued
that if the training time of the resident is reduced, the training
hospital may need to hire about 3600 more doctors, and the
cost of labor needed may be from about KRW 470 million to
KRW 2.75 billion per training hospital. In response, the Min-
istry of Health and Welfare proposed the support of cost of la-
bor through the hospitalist system as an alternative; however,
the hospitalist system has not yet been settled, and the man-
power gap that was a concern is still a challenge in the field.
Hospitals have found that it is difficult to recruit the number
of specialists or hospitalists necessary because the low pay-

ment of the health insurance systems is not cost-preserving,
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making it difficult to generate medical profits through medi-
cal treatment. Therefore, existing manpower such as fellows
or professors will be responsible for the vacancy, not the alter-
native, such as recruitment of manpower, which will inevita-
bly lead to side effects of the increased workload.

Despite these concerns from stakeholders, such as lack of
medical care vacancies, manpower expansion plans, and in-
creased labor costs, after the enactment of the law, the Special
Act on Korean Medical Residents was fully implemented on
December 23, 2017. The effect of the new law or system should
be evaluated in a broad manner for the appropriate period.
Considering that one of the important circumstances in
which the Special Act on Korean Medical Residents was en-
acted is patient safety, it is necessary to examine the work in-
tensity, work-life balance, and burnout level of neurosurgeons
working in training hospitals because these variables are asso-
ciated with patient safety. In particular, the increase in the lev-
el of burnout experienced by neurosurgeons who perform
neurosurgery is directly related to patient safety.

The term burnout was introduced and used by American
psychoanalyst Herbert Freudenberger”. He used the term
burnout, describing the frustrations and psychological prob-
lems of clinicians and psychologists who volunteered at free
clinics for drug addicts. After that, social psychologists
Maslach and Jackson defined EE as being due to chronic in-
terpersonal relationships and stress in work, DP, and reduced
personal accomplishment as three factors of burnout'”. Later,
Shirom and Melamed, unlike Maslach, identified physical fa-
tigue and cognitive fatigue as important factors of burnout
instead of DP and reduced personal accomplishment. These
burnout can cause occupational problems such as productivi-
ty decline, job dissatisfaction, and turnover, and are known to
be associated with various physical (diabetes, dyslipidemia,
metabolic syndrome, coronary artery disease, muscle pain,
headache, chronic fatigue, accident and early death) and men-
tal (depression, sleep disorder, and mental disorder) health
problems'”’. Burnout has been studied in relation to EE of
health professions such as doctors and nurses. It is known that
the frequency and prevalence is relatively high in medical
staff. In a meta-analytic study that compiled studies from 45
countries from 1991 to 2018, about 67% of doctors reported
experiencing burnout'”. Medical staff experience high levels
of stress in the process of treating patients. It has been report-

ed that the burnout in medical staffs is related to an increase
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in patient safety accidents, a decrease in patient satisfaction,
and a decrease in medical quality"”.

Of course, it is impossible to compare the situation before
and after the law enters into force with only one survey.
Therefore, this study aimed to identify the work intensity,
work-life balance, and burnout of neurosurgeons in training
hospitals after the enforcement of this law and aimed to col-
lect opinions (about this law) from neurosurgeons who have
experienced the enforcement of this law. In this study, the
work environment of neurosurgeons, such as fellows who
were in charge of work vacancies in training hospitals after the
Special Act on Korean Medical Residents, was confirmed, and
their work intensity, work-life balance, and burnout were in-
vestigated to identify the relationship between them.

This study sample is highly representative with 51% of the
specialists in the training hospitals responding. While the per-
centage of female respondents (4.9%) is higher than the ratio
of the total neurosurgery specialists (about 1.8%=59/3329, as
of March 2020) and, according to statistics from December
2018 when 32 female neurosurgeons were working at training
hospitals, the number of 22 responses by female neurosur-
geons in this study is presumed to be higher than the propor-
tion of male respondents in the training hospitals®’.

The groups with the largest number of respondents were
males, 40—49 years of age. Based on objective work environ-
ment, the largest number of respondents were professors,
worked in hospitals in Seoul, hospitals with 800-999 beds,
private university hospitals and had a specialization in the
brain, worked with five or more residents, averaged 12-16
working hours per day on weekdays, two working days on
weekends per month, vacations per year with 6-10 days, five
or more calls from interns or nurses, surgery without residents
zero times a month, rounds without residents once a month,
days working-as-usual after overnight surgery once a month.
Regarding their subjective work environment, the largest
number of respondents indicated on a 5-point scale, their level
of job stress as 4 points, satisfaction with salary level 1 point,
satisfaction with welfare system 1 point, and satisfaction with
human relationships 3 points.

These may be the approximate status and perceptions of
neurosurgeons working at the training hospital in Korea.
What is surprising about these status and perceptions is that,
if the average working hours per day on weekdays are 12-16

hours and the average working days on weekends per month
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is 2 days, there is no difference from the residents who work
80 hours per week. Alternatively, they work relatively longer.
Once a month, they have to work as-usual after overnight sur-
gery and the average number of vacation days per year is very
small, with 6-10 days; their level of job stress is very high, with
4 out of 5 points, and they were found to suffer from signifi-
cant physical and mental hardships. The cause of these situa-
tions seems to have been around for a long time, not solely the
Special Act on Korean Medical Residents. However, it seems
certain that the Special Act on Korean Medical Residents has
exacerbated the situation; for this purpose, we included ques-
tions specific to the Special Act. According to these questions,
there were many respondents reported that there was a short-
age of time (70.5%) due to the need to replace the work of the
residents, and that this lack of time interfered with the original
work of patient care (59.6%) and their academic research ac-
tivities (84.9%). In other words, the Special Act on Korean
Medical Residents has a negative impact on the work condi-
tions of the neurosurgeons and interferes with their original
work such as patient care and research. In addition, patient
satisfaction was reduced by these situations (61.6%), and as an
alternative, medical assistants such as physician assistants
were absolutely needed (88.5%)”. In this response, the follow-
ing facts can be estimated. The implementation of the Special
Act on Korean Medical Residents without alternatives would
have been a very challenging situation for neurosurgeons in
training hospitals who had been suffering from heavy bur-
dens, and most of them are claiming the necessity of medical
assistant manpower.

These facts are seen in the other questions in our study. Ac-
cording to the results of our study, the work intensity was very
high at 3.95 and work-life balance was also very high at 3.57,
when measured on a 5-point scale. The burnout was also very
high at 4.60, on a 7-point scale. In particular, many research-
ers use the MBI-Human Services Survey 22 questions on a
7-point scale in relation to burnout, which is usually seen as a
case of meeting EE >27, DP >10, and PA <33 as a definition of
burnout™""*"*". In this study, 280 (62.1%) of 451 respondents
were found to be in a state of burnout, a very high level that
can be seen in two out of three neurosurgeons in the training
hospitals. Therefore, it is believed that neurosurgeons in train-
ing hospitals are now in a very dangerous condition.

When the associate professors under 60, working in large

hospitals with more than five residents, work long days with



short holidays, the work intensity is high—a very natural re-
sult. The work intensity was naturally high in the case of those
performing many surgeries without residents, working many
days as-usual after overnight surgery, experiencing high levels
of job stress, and having high salary satisfaction. Welfare satis-
faction, gender, hospital location, hospital type, specialization,
number of rounds without residents, and satisfaction with hu-
man relationships were not related to work intensity. Through
this, it was confirmed that the workplace with a lot of salary
has a lot of work. And welfare, and human relationships has
no correlation with work intensity; similarly, the location,
types of training hospitals, and gender of the respondent have
no impact on work intensity. In the case of receiving three
calls from nonresidents a month, the work intensity was high-
er than in the case of receiving four calls. This result is not
consistent with the Scheffe post hoc analysis, so it is difficult to
interpret.

The effect of the socio-demographic characteristics on
work-life balance was similar to the general expectations, such
as work intensity. However, the difference in the impact on
work intensity was that the work-life balance of neurosur-
geons with specializations in both brain and spine and that of
female respondents was worse, and the hospital size was irrel-
evant. The effect of sociodemographic characteristics on
burnout was similar to the general expectation, as did work
intensity and work-life balance. However, while female re-
spondents were more likely to experience burnout, their posi-
tions, hospital size, and specialization were irrelevant. In other
words, even though the work intensity of females and the
work intensity of neurosurgeons with specializations in brain
and spine were not higher, work-life balance was less; burnout
was worse in females. There was no significant difference in
stress level based on specialization (p=0.083, not described
separately), so work intensity and stress level cannot explain
the lower level of work-life balance experienced by neurosur-
geon with specializations in brain and spine. There was no
significant difference in stress level by gender (p=0.463, not
described separately), so work intensity and stress level cannot
explain the lower work-life balance and high level of burnout
of females. These two factors are beyond the scope of this
study, so additional research on these topics should be under-
taken in the future.

The result of the correlation analysis, showed strong pos-

itive correlation between all independent variables such as
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work intensity (r=0.620), work-life balance-family and leisure
(r=0.693), and work-life balance-growth (r=0.597) with the
dependent variable, burnout. In other words, if the work in-
tensity is high and the work-life balance is poor, the burnout
becomes more intense, which can be seen as consistent with
the general prediction. Using the variables as dependent vari-
ables that showed significant results in the correlation analysis
and the variables that showed significant results in the analysis
of burnout, based on to the socio-demographic characteristics
already implemented, the hierarchical regression analysis was
conducted with burnout as the dependent variable. By con-
trolling the socio-demographic characteristics including ob-
jective work environment and subjective work environment,
the effects of work intensity and work-life balance on burnout
(model 3) were analyzed. Work intensity (B=0.314), work-life
balance-family and leisure (B=0.216), work-life balance-
growth (B=0.147), job stress (B=0.133), and satisfaction with
human relationships (B=-0.069) were shown to be significant,
and to affect burnout in the order above. The overall explana-
tory power was 58.3% (p<0.05), and the explanatory power of
model 3 with the addition of independent variables such as
work intensity and work-life balance was 14.5% (p<0.05). In
other words, it was found that work intensity, work-life bal-
ance-family and leisure, work-life balance-growth, job stress,
and satisfaction with human relationships in the workplace

had significant effects on burnout in this order.

CONCLUSION

This study showed that Korean neurosurgeons working at
training hospitals had a high level of work intensity and job
stress and a low level of work-life balance. In addition, 280
(62.1%) of 451 neurosurgeons were found to experience burn-
out related to factors such as work intensity, work-life balance,
job stress, and satisfaction with human relationships. In par-
ticular, these factors seem to have deteriorated further after
the implementation of the Special Act on Korean Medical
Residents. These significantly high levels of burnout among
Korean neurosurgeons who care for patients with both brain
and spinal diseases may have a critical impact on the health of
Korean patients. Therefore, it is recommended that the Kore-
an Neurosurgical Society and the Korean Government make

efforts to improve the factors that affect burnout among Ko-
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rean neurosurgeons.
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