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Abstract

Objectives: It has been reported that South Korea ranked as one of the longest-
working nations among OECD countries. This study sought to examine the associa-
tion between long working hours and musculoskeletal pain among Korean medical
residents.

Methods: We analyzed a cross-sectional survey of 1,077 medical residents in South
Korea. Working hours per week were categorized as follows: <60, 60-79, 80-99,
and >100. Musculoskeletal pains (ie, upper limb, lower limb, and low back pain)
over the past 3 months were categorized into three groups: no pain, pain without in-
terfering with work, and pain interfering with work. Multinomial logistic regression
was used to examine the association between long working hours and musculoskel-
etal pains after adjusting for covariates.

Results: We found that the average working hours of medical resident was 85.6 hours
per week in South Korea. Compared to the medical residents working <60 hours,
those working >100 hours per week were more likely to have upper limb pain (PR:
1.77,95% CI: 1.37, 2.30) interfering with work or low back pain (PR: 2.15, 95% CI:
1.51, 3.06) interfering with work, whereas no statistically significant association was
observed in the analysis of lower limb pain.

Conclusions: This study suggests that extremely long working hours are associated
with upper limb and low back pain interfering with their work among Korean medi-

cal residents.
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1 | BACKGROUND

The South Korean worked an average of 1993 hours in 2018,
ranked as the third longest working hours among member
countries in the Organisation for Economic Co-operation
and Development (OECD).1 In particular, Korean medi-
cal interns/residents commonly work in excess of 90 hours
per week, which is two times higher than the average of all
OECD countries.”

Musculoskeletal pain is prevalent among medical doc-
tors.>* A previous cross-sectional study of 1,386 Korean
medical residents reported that the prevalence of upper limb,
lower limb, and low back pain was 77.6%, 35.4%, and 71.3%,
respectively.2 Another study of 125 medical residents found
that the prevalence of low back pain was 56.8% in Turkey.5

Epidemiological studies have found that long working
hours of medical doctors might negatively influence muscu-
loskeletal pain. For example, a cross-sectional study of 361
medical doctors in China reported an association between
overtime work and musculoskeletal complaints.6 Among
10,922 Indian ophthalmologists, those working >50 hours
per week were 1.65 times more likely to have low back
pain compared with those working <50 hours per week.’
Musculoskeletal pain among doctors may influence job bur-
den or work performance and result in lower capacity for and
quality of patient care.*®

However, to our knowledge, no previous study about long
working hours and musculoskeletal pain has been conducted
in a group which has extremely long working hours such as
Korean medical residents. This study sought to assess prev-
alence of musculoskeletal pain (ie, upper limb, lower limb,
and low back pain) and to classify each pain into two types:
pain interfering with work and pain without interfering with
work. Furthermore, we examined how long working hours
was associated with each type of the three musculoskeletal
pains among medical residents in South Korea.

2 | METHODS

2.1 | Study design and population
A nationwide cross-sectional survey, 2014 Korean Interns and
Residents Survey, was conducted to assess demographic fac-
tors, working environments, and health status among medical
interns/residents.” In South Korea, a medical resident means
a person who has completed an medical internship and who is
under training to practice medicine at specialized medical de-
partment in a program recognized by the Minister of Health
and Welfare. It is rarely possible to change medical specialty
during medical residency.

The target population comprised 11 564 doctors-in-train-
ing whose e-mail addresses or mobile phone numbers were

registered with the Korean Intern Resident Association
(KIRA). Data were collected through online surveys from
August to September 2014. The response rate of our sur-
vey was 16.5% (n = 1912). We excluded individuals who
did not agree to the use of their information for academic
purposes (n = 5) or who were divorced or widowed due to
small sample size (n =4). Also, we excluded individuals with
missing information including 374 medical interns because
they do not have one specific medical specialty (n = 826).
In total, 1077 medical residents were included in this study.
Because each of the three outcome variables had differential
response rate, each analysis was composed of different num-
bers of medical residents (1070 for upper limb pain, 949 for
lower limb pain, and 1041 for low back pain) after exclud-
ing the individuals with missing information for each out-
come. This research received approval from the Institutional
Review Board of the Korea University Office of Research
(1040548-KU-IRB-14-86-A-2).

2.2 | Exposure and outcomes

Working hours per week was assessed using a question,
“How many hours did you work last week?” The survey
participants can choose from 0 to 168 hours. Most of previ-
ous studies defined the long working hours as “40 hours or
more per week.” We used the different cutoff to define long
working hours because the average working hours of medi-
cal residents was 86 hours per week in our survey.9 So, the
responses were classified into four categories: <60, 60-79,
80-99, and >100 hours.

Experience of musculoskeletal pains was assessed using
two yes/no questions with a graphic diagram to indicate af-
fected body parts: (a) “Over the past 3 months, have you ever
experienced pain or aching in the body parts (ie, neck, shoul-
der, forearm, wrist, low back, knee, ankle, and foot) on the
diagram?” and (b) “If you have had pain or aching, did the
pain interfere with work?”” Using the first question, the mus-
culoskeletal pain was categorized into three groups: “upper
limb” (ie, neck, shoulder, forearm, or wrist); “lower limb”
(ie, knee, ankle, or foot); and “low back.” Combining the re-
sponses of the two questions, three kinds of musculoskeletal
pain were categorized as “no pain,” “pain without interfering
with work,” and “pain interfering with work.”

2.3 | Other covariates

We adjusted for sociodemographic (ie, age, sex, marital
status, and annual income), work-related variables (ie, spe-
cialty, training year, working region, and hospital type) in
Model 1. Additionally, we examined how the association is
changed when we additionally adjusted for health behaviors
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(ie, smoking and risky drinking), mental health (ie, psycho-
logical distress), and physical workload variables (ie, sitting,
standing, walking, lifting/carrying, and pushing/pulling) for
more conservative results in Model 2.

For sociodemographic variables, age was categorized
into three groups: <30, 30-35, and >35 years old. Marital
status was classified into two groups (ie, single and mar-
ried). For work-related variables, medical specialty was
classified into 25 groups according to the standard clas-
sifications used in South Korea. Working region was cate-
gorized into two areas: capital (ie, Seoul) and other areas.
Hospital type was dichotomized into “university hospital or
hospital with a bed capacity >500” versus “hospital with a
bed capacity <500.”

For health behavior variables, self-reported smoking sta-
tus was divided into never smokers, former smokers, and
current smokers. Risky drinking was defined based on the
drinking frequency and volume. Following the guideline of
the Ministry of Health and Welfare in South Korea, risky
drinking means drinking more than 7 drinks for men or 5
drinks for women per occasion and more than two times per
week.'”

We used Kessler-6 score to measure psychological dis-
tress."' The answer was rated on a Likert scale from never
(0) to always (4). Psychological stress was defined as a total
score of 13 points or more.

Physical workload was assessed by the amount of time
that individuals were exposed to each posture at workplace
over the past week: sitting, standing, walking, lifting/carry-
ing, and pushing/pulling. The participants could answer from
“almost never/never” (0) to “all/almost all” (4), and were
classified into three groups: low (almost never/never), mod-
erate (less than half and around half), and high (more than
half and all/almost all).

2.4 | Statistical analysis

One-way analysis of variance was applied to compare the
average working hours by key covariates. Multinomial lo-
gistic regression was used to examine the association be-
tween long working hours and musculoskeletal pains (ie,
upper limb pain, lower limb pain, and low back pain) after
adjusting for covariates as categorical variables. Because
the prevalence of musculoskeletal pains was greater than
10% in this study population, odds ratios from logistic re-
gression model are likely to overestimate the prevalence
ratios. So, we corrected the odds ratio to prevalence ratio
using the Stata “adjrr” command.'? Results were presented
as prevalence ratio (PR) with 95% confidence interval
(CI). Two-tailed p values less than 0.05 were considered
statistically significant. All analyses were performed using
STATA/SE 13.0 (StataCorp).
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3 | RESULTS

Table 1 shows the distributions of study population, preva-
lence of low back pain, and working hours per week by
key covariates. The majority of medical residents was
men (69.6%), 30-35 years old (54.6%), single (56.4%), and
working in a university hospital or hospital with a bed ca-
pacity >500 (92.1%). The average working hours per week
was 85.6 (86.5 for male and 83.5 for female medical resi-
dents). The prevalence of low back pain that did not inter-
fere with work was 24.0% (n = 250), and that of low back
pain interfering with work was 34.6% (n = 360).

Among the survey participants, 13.2% were current smok-
ers, 8.0% were risky drinkers, and 34.7% had psycholog-
ical distress (Table 1). For the physical workload variable,
55.5% of medical residents took a sitting position for more
than half of the working time. More than 70% of medical
residents were standing or walking for between less than half
and around half of working hours. About 60% of medical res-
idents were almost never or never to do lifting/carrying or
pushing/pulling during work.

As presented in Appendix 1, most common medi-
cal specialty was internal medicine (17.8%, n = 185),
followed by anaesthesiology (7.6%, n = 79) and pediat-
rics (6.5%, n = 68). The medical specialty with the lon-
gest average working hours per week was neurosurgery
(120.0 hours), followed by thoracic and cardiovascular sur-
gery (118.5 hours), and general surgery (112.3 hours). The
average working hours by medical specialty was presented
in Appendix 1.

Table 2 shows the association between long working
hours and musculoskeletal pain after adjusting for covari-
ates of sociodemographic variables (ie, age, sex, annual
income, and marital status), and work-related variables
(ie, training year, hospital type, region, and specialty). In
Model 1, higher prevalence of upper limb pain interfering
with work was observed for “80-99 hours per week” (PR:
1.38; 95% CI: 1.06, 1.79) and “>100 hours” (PR: 1.77;
95% CI: 1.37, 2.30) groups compared to the “<60 hours”
group. Similarly, the prevalence of low back pain interfer-
ing with work was higher among medical residents worked
80-99 hours per week (PR: 1.69; 95% CI: 1.19, 2.39)
and >100 hours per week (PR: 2.15; 95% CI: 1.51, 3.06)
compared to the “<60 hours” group. However, no associ-
ation was observed in the analysis of upper limb and low
back pain without interfering with work. No statistically
significant associations were observed for lower limb pain
regarding of whether or not it interferes with work.

Model 2 was additionally adjusted for health behavior
variables (ie, smoking and risky drinking), mental health (ie,
psychological distress), and physical workload (ie, sitting,
standing, walking, lifting/carrying, and pushing/pulling) for
more conservative estimates. Compared to the findings of
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TABLE 1 Distribution of study population, low back pain, and working hours per week by key covariates among medical residents in South
Korea in 2014* (N = 1041)

Prevalence of low back pain

Without interfering with  Interfering

Total work with work Working hours per week
Characteristics n (%) n (%) n (%) Mean (SD) P value”
Sociodemographics
Age <.01
<30 291 (28.0) 86 (29.6) 81(27.8) 89.7 (29.5)
30-35 568 (54.6) 123 (21.7) 218 (38.4) 85.0 (30.0)
>35 182 (17.5) 41 (22.5) 61 (33.5) 80.9 (24.6)
Gender 121
Male 725 (69.6) 159 (21.9) 242 (33.4) 86.5(29.3)
Female 316 (30.4) 91 (28.8) 118 (37.3) 83.5(28.6)
Income (1,000 KRW) <.01
20 000-30 000 83 (8.0) 21 (25.3) 28 (33.7) 97.4 (34.6)
30 000-40 000 533 (51.2) 117 (22.0) 190 (35.7) 84.7 (28.7)
40 000-50 000 331 (31.8) 81 (24.5) 111 (33.5) 82.2 (27.3)
>50 000 94 (9.0 31(33.0) 31(33.0) 92.7 (29.1)
Marital status .094
Single 587 (56.4) 146 (24.9) 200 (34.1) 86.9 (29.5)
Married 454 (43.6) 104 (22.9) 160 (35.2) 83.9 (28.5)
Working environments
Training year <.01
First year 186 (17.9) 53 (28.5) 66 (35.5) 101.7 (29.8)
Second year 240 (23.1) 48 (20.0) 87 (36.3) 91.4 (29.2)
Third year 296 (28.4) 75 (25.3) 99 (33.5) 82.2 (27.9)
Fourth year 319 (30.6) 74 (23.2) 108 (30.0) 75.1 (24.3)
Hospital type .051
University or >500 bed 959 (92.1) 234 (24.4) 335 (34.9) 86.1 (29.1)
capacity
<500 bed capacity 82 (7.9) 16 (19.5) 25 (30.5) 79.6 (28.1)
Region .848
Seoul (capital) 536 (51.5) 128 (23.9) 186 (34.7) 85.8 (28.1)
Other areas 505 (48.5) 122 (24.2) 174 (34.5) 85.4 (30.1)
Health behaviors
Smoking 155
Never smokers 793 (76.2) 196 (24.7) 281 (35.4) 85.3(29.2)
Former smokers 111 (10.7) 24 (21.6) 30 (27.0) 85.4 (27.5)
Current smokers 137 (13.2) 30 (21.9) 49 (35.8) 87.4 (29.6)
Risky drinking .058
No 958 (92.0) 235 (24.5) 332 (34.7) 86.1(29.3)
Yes 83 (8.0) 15 (18.1) 28 (33.7) 79.8 (25.8)
Mental health
Psychological distress <.01
No 680 (65.3) 156 (22.9) 190 (27.9) 78.5 (26.6)
Yes 361 (34.7) 94 (26.0) 170 (47.1) 99.0 (28.8)

(Continues)
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TABLE 1 (Continued)
Prevalence of low back pain
Without interfering with  Interfering
Total work with work Working hours per week
Characteristics n (%) n (%) n (%) Mean (SD) P value”
Physical workloads at work
Sitting <.01
Low 18 (1.7) 4(22.2) 8 (44.4) 101.1 (28.4)
Moderate 445 (42.8) 98 (22.0) 177 (39.8) 94.3 (28.8)
High 578 (55.5) 148 (25.6) 175 (30.3) 78.4 (27.3)
Standing <.01
Low 105 (10.1) 33 (31.4) 21 (20.0) 62.9 (20.8)
Moderate 753 (72.3) 178 (23.6) 249 (33.1) 85.3(27.8)
High 183 (17.6) 39 (21.3) 90 (49.2) 99.8 (29.9)
Walking <.01
Low 223 (21.4) 63 (28.3) 55 (24.7) 73.0 (25.0)
Moderate 755 (72.5) 173 (22.9) 269 (35.6) 87.8 (28.8)
High 63 (6.1) 14 (22.2) 36 (57.1) 104.5 (29.8)
Lifting/carrying <.01
Low 649 (62.3) 158 (24.4) 191 (29.4) 80.7 (27.4)
Moderate 372 (35.7) 90 (24.2) 157 (42.2) 93.4 (30.0)
High 20 (1.9) 2(10.0) 12 (60.0) 101.6 (28.9)
Pushing/pulling <.01
Low 694 (66.7) 166 (23.9) 207 (29.8) 81.1(27.6)
Moderate 316 (30.4) 79 (25.0) 137 (43.4) 94.1 (29.6)
High 31 (3.0 5(16.1) 16 (51.6) 101.1 (31.2)
Total 1041 (100) 250 (24.0) 360 (34.5) 85.6 (29.1)

Abbreviations: SD, standard deviation.

“Specialty not shown (see Appendix 1).

°P value of one-way analysis of variance test comparing average working hours per week by key covariates.

Model 1, all the significant associations were attenuated but
remained statistically significant except for the association
between working 80-99 hours per week and upper limb pain
interfering with work in Model 2.

4 | DISCUSSION

This study examined the association between extremely
long working hours and musculoskeletal pain among
South Korean medical residents. We found that working
80-99 hours or >100 hours per week was statistically sig-
nificantly associated with both upper limb and low back
pain interfering with work compared to working <60 hours
per week. These results are consistent with the findings
of previous research on physicians, nurses, and general
workers,”%13-16

This study found that average working hours per
week was 85.6 hours among medical residents in South
Korea. Previous studies have reported that long working
hours could be an important risk factor endangering pa-
tient safety. One study of 11,516 registered nurses found
that working more than 40 hours increase the likelihood
of medication error and needle stick injury.'” Another ex-
perimental study reported that reducing working hours of
medical interns can reduce serious medical error in inten-
sive care units.'® Long working hours affect time available
for sleep, and inadequate sleep is a known risk factor for
poor work performance.19 In fact, US medical residency
programs have enacted strict work restrictions specifically
to reduce errors due to sleep deprivation.20

There are several plausible pathways linking long work-
ing hours to musculoskeletal pain. First, long working hours
with continued physical workload can increase fatigue. With
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overuse of muscles and joints, fatigue can increase the risk of
musculoskeletal injury or muscle strain.”""? Also, medical res-
idents may not have enough break time to recover from occu-
pational fatigue or exhaustion. Due to the long working hours,
they do not have sufficient time to improve their physical health
through activities such as physical fitness.*** Additionally,
chronic fatigue could increase pain sensitivity through periph-
eral inflammation and abnormal immune activation.”®

In this study, the medical residents who worked
60-79 hours per week did not have statistically significantly
higher prevalence of any musculoskeletal pain compared to
those working <60 hours per week. This finding might be
explained by that the reference group was medical residents
working less than 60 hours per week in the analysis, whereas
previous long working hour studies usually used the group
working less than 40 hours per week as a reference group. We
chose “working <60 hours per week” as a reference group
in the analysis, considering that more than 80% of our study
participants worked more than 60 hours per week. The el-
evated prevalence of musculoskeletal pain in the reference
group may explain these non statistically significant differ-
ence between the reference group and the group who worked
60-79 hours per week in our study.

A major limitation of this study is that the cross-sectional
study design may not provide temporal information about the
association between long working hours and musculoskeletal
pain. However, considering South Korean cultural contexts
of a hierarchical organization and system of apprenticeship
training for doctors, it would not be plausible for medical
resident to adjust their working hours.?” Further longitudi-
nal studies are needed to examine the impact of shortened
working hours on musculoskeletal pain.

Second, although this study, to our knowledge, has the
largest population among medical resident health studies in
South Korea, it may not be possible to apply our findings
to the entire medical resident population due to the low re-
sponse rate in this study. There were several reasons for this
low response rate. First, the excessive working hours in this
study population may be at least a partial reason for the low
response rate. Furthermore, job stressors such as unreason-
ably high demands have been reported elsewhere as predic-
tors of healthcare worker survey response.28 Given that, it is
possible that a higher response rate is not feasible for South
Korean medical residents. Comparison of the demographic
distribution between our dataset and administrative dataset of
the all medical residents is shown in Appendix 2.

Third, our findings might be vulnerable to measurement
error because working hours and musculoskeletal pains were
assessed through self-reported questions. Although there are
previous studies on validity of self-reported measurement
assessing working hours and musculoskeletal pain, further
studies using an administrative dataset or medical records are
needed to reduce measurement error.”"

Journal of Occupational Health ¢ LEYM

To our knowledge, this is the first study to assess the as-
sociation between extremely long working hours, such
as >100 hours per week, and musculoskeletal pain. In this study,
working 80-99 hours or >100 hours per week was associated
with an increased prevalence of upper limb and low back pain,
compared with working <60 hours per week. Further studies
are needed to assess the impact of shortened working hours on
positive health benefits including musculoskeletal pain.
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