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Background: This study aimed to identify work-related risk factors, including long working hours and
night/shift work, for unmet health care need using data of a representative panel of Korean adults.
Methods: Associations between work-related factors and unmet health care need were analyzed using
data of 3,440 participants (10,320 observations) from the 2011-2013 Korean Health Panel Study. A
generalized estimating equation was used for the analysis of repeated measures.

Results: The prevalence of unmet health care was 16.6%. After adjusting sex, age, socioeconomic status,
work characteristics, and working more than 60 hours per week (odds ratio [OR]: 1.43, 95% confidence
interval [CI]: 1.23—1.65) or 50—59 hours per week (OR: 1.26, 95% CI: 1.08—1.46) instead of 40—49 hours per
week and night/shift work (OR: 1.27, 95% CI: 1.06—1.51) were associated with unmet health care need.
Conclusion: Long working hours and night/shift work are risk factors for unmet health care need among
the Korean working population.

Unmet health care need

© 2021 Occupational Safety and Health Research Institute, Published by Elsevier Korea LLC. This is an

open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

1. Introduction

Working hours in Korea had been the longest among countries in
the Organization for Economic Cooperation and Development until
2007. It was the second or third longest from 2008 to 2018 [1].
Approximately 50% of workers work more than 48 hours per week
in Korea [2]. Approximately 10% of Korean workers are engaged in
shift work. The most common shift type (50.4%) was rotating two
groups with two shifts, in which system, the workers usually work
for 12 hours per shift or 24 hours per shift [3]. Therefore, shift work
in most cases is associated with long working hours and intensive
workload in Korea.

Various studies have explored the association between long
working hours or shift work and adverse health effects, including
coronary heart disease [4], stroke [5], metabolic syndrome [6,7],
anxiety and depression [8—10], sleep disturbances [11], health be-
haviors [12], accidents [13], and so on. As working hours become
longer, time outside of labor becomes short, inevitably. Therefore, it
has been commonly assumed that long working hours will lead to

sleep problems, depression, fatigue, and self-rated poor health by
disrupting physiological recovery mechanisms [14]. Besides insuf-
ficient time for recovery, they might have insufficient time to visit a
clinic or hospital for disease management, thus leading to unmet
health care need.

Unmet health care need has been focused as one of the impor-
tant underlying factors of health inequity. When individuals could
not obtain adequate health care when they need it, their existing
diseases may get worse or complicate [15]. It has been reported that
unmet health care need is associated with increased mortality [16].
From this perspective, in World Health Report 2000, World Health
Organization has declared that ensuring that health care is avail-
able when needed is more important than the ability to pay for
it [17].

Korea has also made a lot of efforts to improve equity in access to
health care. The most representative policy is the mandatory
nationwide insurance system, which covers approximately 98% of
the Korean population [18]. The rest of the population is covered by
Medical Benefits for extremely lower income classes. However,
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there are still subgroups of the population who have difficulty
accessing health care services because of financial issues or other
obstacles [19].

From the policy perspective, it is important to identify vulner-
able groups with unmet health care need and risk factors associated
with the unmet health care need. Income level is the most well-
known predictor of unmet health care need [20,21]. Gender, self-
rated health, education, location, and having chronic diseases are
also associated with unmet health care need [19,22]. According to a
previous study in Korea, the most prevalent response to the reason
for an unmet health care need was “do not have enough time”
among the nonaged population [23]. A recent study reported that
time constraint surpassed the economic burden for the reason of
unmet health care needs in Korean adults in 2017 [24]. Further-
more, the prevalence of unmet health care need is higher in em-
ployees than that in employer, self-employed, unemployed, or
economically inactive population [20]. This finding suggests that it
is also important to define the risk factors of unmet health care
need among the working population, especially regarding working
time. There are limited studies on work-related factors compared
with sociodemographic factors. It has been previously reported that
employment status, including unemployment [25—28] and long
working hours [28,29], are work-related risk factors for unmet
health care need. However, there have been few studies investi-
gating the relationship between shift work and unmet health care
need. One previous study evaluated the effect of shift work on
unmet health care need reported no association [28].

Therefore, the purpose of this study was to evaluate various
work-related risk factors, focusing on long working hours and shift
work, and determine their associations with unmet health care
need in Korean workers using nationally representative data.

2. Materials and methods
2.1. Study population

Data were derived from the Korean Health Panel Study (KHPS)
conducted in 2011—2013 by the Korean Institute for Health and
Social Affairs in conjunction with the National Health Insurance
Service. The KHPS was an annually conducting national panel sur-
vey on a representative sample of South Korean households. The
KHP uses two-stage random sampling design according to region
and residence based on the Population and Housing Census. This
sampling strategy enabled the data to represent nationwide sub-
jects of Korea. Trained medical staff interviewed household mem-
bers using a computer-assisted personal interviewing technique.
Collected information in the survey included socioeconomic char-
acteristics, health care utilization, health expenditure, health be-
haviors, and occupational factors.

The KHPS has been conducted annually since 2008. However,
occupational factors, including working time and shift work, were
only measured in 2011—2013. Thus, we used data from those 3
years, which comprised of 17,035 observations from 2011, 15,872
from 2012, and 14,823 from 2013. Initially, observations for
economically active individuals (employed workers, employers,
self-employed, or family workers) aged between 18 and 59 years
who worked 1 or more hours per week were included. Then the
observations that had missing values of unmet health care needs or
work-related variables used in the analysis were excluded. Finally,
individuals who did not participate in all three consecutive years
were excluded. As a result, a total of 3,440 workers remained in the
analysis of balanced panel data. Ethical approval was obtained from
the Institutional Research Board at Kyung Hee University Hospital
(File No. KHUH 2017-04-044). We only used open data from the
KHPS without including personal identification.

2.2. Variables

2.2.1. Unmet health care needs

As an outcome measure, unmet health care need was used.
Subjects were asked, “Have you failed to receive health care service
when you needed to see a doctor over the past year?” Responses
were categorized as “yes” or “no.” Respondents who answered
“yes” were asked to choose one of the most important reasons
among economic burden, not having enough time, mild symptoms,
and others (too far from a hospital, unable to move due to ill-health,
must care for children, don’t know where to go, and so on).

2.2.2. Work-related factors

Occupational factors included job status (regular worker; tem-
porary worker including day worker, part-time worker, and con-
tract worker; employer; and self-employed), occupation classified
according to Korean Standard Occupational Classification (legisla-
tors, senior officials, and managers; professionals; technicians and
associate professionals; clerks; service workers and sale workers;
agricultural, forestry, and fishery workers; craft and related trades
workers; plant and machine operators, and assemblers; elementary
occupations), the number of hours worked per week (<40, 40—49,
50-59, or >60), and whether or not the work schedule included
night and/or shift work. All occupational factors were surveyed as
of December 31 of the previous year. For example, in 2011 survey,
the work characteristics on December 31, 2010, was collected.

2.2.3. Other potential confounders

Potential confounding factors included age, gender, educational
level, and household member income. KHPS provided quintile
categories of household member income among whole partici-
pants. Household member income was calculated by using square
root scale, which divides household income by the square root of
household size [30]. For behavioral factors, smoking (nonsmoker,
ex-smoker, and smoker), frequency of alcohol consumption and
sleep hour per day were evaluated as potential mediators. Self-
rated health was classified as good, fair, and bad.

2.3. Statistical analysis

Descriptive statistics were used to explore the basic character-
istics of subjects from data pooled over 3 years. The unmet health
care need prevalence rate was calculated according to sociodemo-
graphic and occupational factors and health-related factors. To
analyze the association between occupational factors and unmet
health care need after adjusting covariates, generalized estimating
equation (GEE) was used considering fixed effects for repeated
measures within an individual from three times of observation
(“autocorrelation”) and correlation among the same family mem-
bers. As a working matrix, the exchangeable correlation was used,
which assumes equal correlation for measurements in each subject.
We performed a cross-sectional analysis applying no time lag, using
independent variables and outcome variables investigated in the
same year. A two-sided p value <0.05 was considered statistically
significant. All statistical analysis was performed using the SAS
software (version 9.4; SAS Inc, Cary, NC).

3. Results

General characteristics of the study population and the preva-
lence of unmet health care need are shown in Table 1. In this study,
we included 3,440 participants (10,320 observations) from 2,549
families. Overall unmet health care need prevalence was 16.6%.
Male comprised 57.0% of these subjects. Approximately 40% of
these respondents were in their 40s. Approximately 85% of these
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Table 1
Sample characteristics
Characteristics N %
Number of families 2,549
Number of individuals 3,440
Number of 10,320
observations
Unmet health care need No 8,606 834
Yes 1,714 16.6
Age (years) <30 670 6.5
30-39 2,349 228
40—49 4,188 40.6
50—-59 3,113 302
Sex Male 5883 57.0
Female 4,437 43.0
Education Middle school or less 1,517 147
High school 5,671 55.0
Greater than high 3,132 304
school
Household income 1st quintile (lowest) 348 34
2nd quintile 1,489 144
3rd quintile 2,398 232
4th quintile 2,937 285
5th quintile (highest) 3,148 30.5
Job status Regular workers 4361 423
Temporary workers 2,839 275
Employers or self- 3,120 30.2
employed
Occupation Unclassified 13 0.1
Legislators, senior 580 5.6
officials, and
managers
Professionals 2,137 20.7
Technicians and 1,161 113
associate
professionals
Clerks 1,014 9.8
Service and sale 1,269 123
workers
Agricultural, forestry, 679 6.6
and fishery workers
Craft and related 1,207 11.7
trade workers
Plant, machine 1,080 105
operators, and
assemblers
Elementary 1,180 114
occupations
Working hour (hours/week) <40 1,495 145
40-49 4,648 45.0
50—59 1,844 179
>60 2333 226
Shift work No 9,283  90.0
Yes 1,037 10.1
Smoking Nonsmoker 5583 54.1
Ex-smoker 1,792 174
Smoker 2,945 285
Frequency of alcohol consumption None 1,837 17.8
<1 per month 2,600 252
2—4 per month 2,973 288
>2 per week 2910 282
Self-rated health Good 5112 495
Fair 4,441 430
Bad 767 7.4
Sleep hour (hours/day) <6 4,876 47.3
7 3,640 353
>8 1,804 175

respondents had obtained a high school or higher education.
Approximately 70% of these participants were employed workers
(regular workers, 42.3%; temporary workers, 27.5%). Approximately
30% of participants were employers or self-employed. Common
occupations were professionals (20.7%), service and sale workers
(12.3%), and craft and related trades workers (11.7%), and approxi-
mately 45% of the participants worked 40—49 hours per week, and
10% of the participants engaged in night or shift work.

19

The prevalence of unmet health care need by sociodemographic
and work-related characteristics is shown in Table 2. There were
significant differences between men and women in the prevalence
of unmet health care needs (women, 18.2%; men, 15.4%). Workers
aged >40 years showed the highest prevalence of unmet health
care need. Regarding the household income, the higher the
household income, the less prevalence of unmet health care need.
Compared with regular workers (14.4%), temporary workers (17.9%)

Table 2
Prevalence of unmet health care need and related characteristics
Characteristics N % p* Total
Age <30 96 143 0.0027 670
30-39 347 148 2,349
40-49 704 168 4,188
50—59 567 18.2 3,113
Sex Male 906 154  0.0001 5,883
Female 808 18.2 4,437
Education Less than middle 343 226 <0.0001 1,517
school
High school 921 16.2 5,671
Greater than high 450 144 3,132
school
Household income 1st quintile 96 27.6 <0.0001 348
(lowest)
2nd quintile 281 189 1,489
3rd quintile 442 184 2,398
4th quintile 434 14.8 2,937
5th quintile 461 14.6 3,148
(highest)
Job status Regular workers 627 144 <0.0001 4361
Temporary workers 507 179 2,839
Employers or self- 580 18.6 3,120
employed
Occupation Unclassified 2 154 <0.0001 13
Legislators, senior 82 14.1 580
officials, and
managers
Professionals 310 145 2,137
Technicians and 150 129 1,161
associate
professionals
Clerks 204 20.1 1,014
Service and sale 211 16.6 1,269
workers
Agricultural, 142 209 679
forestry, and
fishery workers
Craft and related 223 185 1,207
trades workers
Plant, machine 167 15.5 1,080
operators, and
assemblers
Elementary 223 189 1,180
occupations
Working hour <40 265 17.7 <0.0001 1,495
(hours/week) 40—49 644 139 4,648
50—-59 322 175 1,844
>60 483 20.7 2,333
Shift work No 1509 16.3 0.0039 9,283
Yes 205 1938 1,037
Smoking Nonsmoker 945 169 0.0012 5,583
Ex-smoker 247 13.8 1,792
Smoker 522 17.7 2,945
Alcohol None 302 164  0.0647 1,837
<1/month 453 174 2,600
2—4/month 451 152 2,973
>2[week 508 17.5 2,910
Self-rated health Good 609 119 <0.0001 5,112
Fair 864 195 4,441
Bad 241 314 767
Sleep hour (hours/day) <6 910 18.7 <0.0001 4,876
7 546 15.0 3,640
>8 258 143 1,804

= p value based on the Chi-square test.
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and employers or self-employed (18.6%) showed a higher preva-
lence of unmet health care need. Among occupations, agricultural,
forestry, and fishery workers (20.9%) and clerks (20.1%) showed the
highest prevalence of unmet health care need. Workers with long
working hours (>60 hours; 20.7%) and workers who engaged in
night or shift work (19.8%) showed a higher prevalence of unmet
health care need. Smoking and alcohol showed no definite trend in
association with unmet health care need. Poor self-rated health
(31.4%) and short sleep hour (<6 hours/day; 18.7%) showed a higher
prevalence of unmet health care need.

The results of the GEE model evaluating the association between
work-related factors and unmet health care need are shown in
Table 3. After controlling age, sex, and socioeconomic status
(educational level, household income), compared with workers
who work 40—49 hours per week, workers with longer working
time (50—59 hours/week: odds ratio [OR]: 1.25, 95% confidence
interval [CI] 1.08—1.46; >60 hours/week: OR 1.49, 95% CI: 1.29—
1.71) showed higher risk of unmet health care need. Night or shift
work was also identified as a significant risk factor (OR: 1.35, 95%
CI: 1.13—1.61). After controlling work-related factors (job status,
occupation, working hour, and shift work) and health-related fac-
tors (smoking, alcohol, and self-rated health) additionally, the re-
sults did not change considerably.

Among workers with unmet health care need, 48.2% reported
that the reason for such unmet health care need was “not having
enough time” (Table 4). The longer their work time, the more
participants answered “not having enough time” as a reason for
unmet health care need. In shift workers, the most common reason
for unmet health care need was also “not having enough time.”
However, “economic burden” was more frequently answered as the
reason for unmet health care need compared with daytime
workers.

4. Discussion

The main finding of this study was that long working hours and
night/shift work were associated with unmet health care need in
Korean workers. There was also a dose—response relationship be-
tween long working hours and unmet health care need, with
workers who reported working hours of >60 hours/week having
the highest prevalence of unmet health care need. Long working
hours and night/shift work were associated with unmet health care
need after controlling for possible confounders, such as socioeco-
nomic factors and other work-related factors.

These results are consistent with those of the previous studies,
showing that long working hours are associated with unmet health
care or low utilization of health care service [29,31—33]. Visiting a
doctor is time consuming because it involves making a reservation,
traveling, waiting, and getting medical care. In addition, hospital
hours are almost overlapped with working hours of workers. In our

study, workers with long working hours reported that the main
reason for unmet health care need was “not having enough time,”
and the rate of this answer was higher in workers with long
working hours. However, workers with shorter working hours of
<40 hours also had a slightly higher risk of unmet health care need,
although this result was not statistically significant. The Korean
Labor Standard Act defines standard working hours as 40 hours per
week. Prolonged work hour for up to 52 hours per week is
permitted with the consent of workers. Therefore, most workers
who work <40 hours are part-time or daily workers. In this study,
the most common answer to the main reason for unmet health care
among <40 h/w workers was “economic burden” (32.8%). For
workers with short working hours, income levels may have a
greater effect on unmet health care need than working hours.
Few studies have evaluated the relationship between shift work
and unmet health care need. In the present study, night or shift
work was a significant risk factor for unmet health care need. On
the contrary, a previous study in Korea reported there was no as-
sociation between shift work and unmet health care need (OR 0.66,
95% C1 0.29—1.52) [28]. One possible explanation of the association
between shiftwork and unmet health care might be that shift work
is linked to low socioeconomic position and long working hours. In
Korea, approximately half of shift workers have a work schedule of
two teams rotating two shifts [3]. This shift system includes two
types of shift schedule: (1) day and night 8—12 hour shift, 5—6 days
per week, shift rotating every week, mainly for manufacturing
workers; (2) 24-hour shift, two teams with 2-day cycle where each
team works one 24-hour shift followed by 24 hours off duty, mainly
for surveillance workers. These work schedules inevitably resulted
in long working hours. Although the working time of shift workers
might not overlap with hospital time, shift workers may have to
spend most of their nonwork time for fatigue recovery. The low
socioeconomic position could be another explanation. Low wage
often compels workers to choose shift work for night work allow-
ance, although most workers do not want shift work because it
disturbs normal circadian rhythm and affects family or social life.
Economic difficulty and lack of time make it difficult for these
workers to visit hospitals. In this study, the most common reason
for unmet health care need among shift workers was “no having
enough time” (43.2%) followed by “economic burden” (22.1%). The
rate of “not having enough time” was lower, whereas the rate of
“economic burden” was higher in shift workers than those in
nonshift workers. However, after controlling household income
and working hours (Model 2 and Model 3), shiftwork still remained
a significant factor associated with unmet health care need. This
result might be because of the fact that shift workers have a higher
need for health care than nonshift workers. It has been reported
that night or shift work can affect various health aspects, including
cardiovascular disease, gastrointestinal problems, and mental
health [9,34,35]. In a previous study, it was reported that shift work

Table 3
Results of using generalized estimate equation model to analyze risk factors of unmet health care need
Work hour factors Model 1° Model 2' Model 3
OR 95% ClI OR 95% CI OR 95% Cl
Working hour <40 1.08 091 1.28 1.06 0.88 1.26 1.04 0.87 1.24
(hours/week) 40-49 1.00 1.00 1.00
50-59 1.25 1.08 1.46 1.26 1.08 1.46 1.23 1.05 143
>60 1.49 1.29 1.71 143 1.23 1.65 1.36 117 1.58
Shift work No 1.00 1.00 1.00
Yes 135 1.13 1.61 1.27 1.06 1.51 1.22 1.02 145

Cl, confidence interval; OR, odds ratio.
* Model 1 adjusted for seX, age, education, and household income.

f Model 2 adjusted for sex, age, education, household income, job status, occupation, working hour, and shift work.
# Model 3 adjusted for sex, age, education, household income, job status, occupation, working hour, shift work, smoking, alcohol, and self-rated health.
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Table 4
Reasons for unmet health care need according to working hours and shift work
Work hour factors Economic burden Mild symptoms Not enough time Others p*
N % N % N % N %
Working hour (hours/week) <40 87 32.8 66 249 86 325 26 9.8 <0.0001
40—-49 102 15.8 194 30.1 300 46.6 48 7.5
50-59 51 15.8 88 273 169 52.5 14 4.4
>60 96 19.9 91 18.8 272 56.3 24 5.0
Shift work No 291 193 388 25.7 735 48.7 95 6.3 0.50
Yes 45 220 51 249 92 44.9 17 8.3
Total 336 19.6 439 25.6 827 48.2 112 6.5

« p values based on the Chi-square test.

makes it more difficult to participate in normal social life, thus
increasing stress and affecting behavior patterns, thus adversely
affecting smoking, drinking, diet, and exercise [36].

The overall prevalence of unmet health care need among the
Korean working population was 16.6%. This result is consistent with
previous studies reporting that the prevalence of unmet health care
need ranges from 12.1% to 22.9% in the Korean adult population
[25,26,37].

Our findings showed that the prevalence of unmet health care
need was higher in women than that in men. This result is also in
line with the findings of previous studies [19,26,29]. Gender dif-
ferences in unmet health care need in Korea might be because of
the fact that the family role of males is different from that of female
workers in Korean society. According to the 2015 National Survey
on Family in Korea, whereas male workers in dual-earner couples
spent 8 hours per week on housework, female workers spent 20
hours per week on housework [38]. As a result, female workers are
likely to have less free time than male workers. Similar to the
findings of previous studies [20,26], income level was found to be a
significant risk factor for unmet health care need in the present
study. Although there is a National Health Insurance system
covering the whole population in Korea, unmet health care need
still occurs depending on income level because of high out-of-
pocket payment rate [39].

Our study has some limitations. First, unmet health care need
was measured by self-report. Therefore, unmet health care need in
our study may not reflect the clinical need. However, most previous
studies have used self-reported unmet health care. This may better
reflect subjective needs. Second, because we derived our data from
a series of cross-sectional surveys, the causal relationship between
unmet health care need and independent variables could not be
determined. Since we used panel data, it was available to apply 1-
or 2-year lag time between work-related factors and unmet health
care need. However, we did not perform lag time analysis because it
was expected that the time difference would not be large until
work-related factors showed an impact on unmet health care need.
We used work-related factors assessed as of December 31 of the last
year, and we measured unmet health care need experience during
the last year. For this reason, we could not rule out the possibility
that unmet health care need might have an influence on working
hours at that time. However, the work environment in the same job
might not change suddenly in general. In case of long working
hours, workers with unmet health care need because of time
pressure or health problems are likely to reduce working hours
rather than increase them. Therefore, we believe that it is reason-
able to interpret that work-related factors such as working hours
and shift work affect unmet health care need rather than that un-
met health care need affects work-related factors.

Despite these limitations, the findings of the present study are
meaningful. Our data were derived from a nationwide survey, and the
statistical power was increased because of repeated measurements.
In addition, to the best of our knowledge, the present study is the first

report that addresses the association between shift work and unmet
health care.

Because unmet health care need can adversely affect future
health status through delay in diagnosis or treatment and inade-
quate screening, reducing unmet need is very important from the
public health perspective. This study found that workers with long
working hours or shift work had a higher risk of having unmet
health care need. This has important implications for labor and
public health policy. To reduce unmet health care need in the
working population, policies need to shorten working hours and
improve working conditions for shift workers.

Conflicts of interest

All authors have no conflicts of interest to declare.

Appendix A. Supplementary data

Supplementary data to this article can be found online at
https://doi.org/10.1016/j.shaw.2021.09.003.

References

[1] OECD. Average annual working time [Internet]; 2019 [Cited 2019 Oct 24]
Available from: http://stats.oecd.org/Index.aspx?DataSetCode=ANHRS.

Park |, Kwon OJ, Kim Y. Long working hours in Korea: results of the 2010
working conditions survey. Ind Health 2012;50(5):458—62.

Park ], Lee N. First Korean working conditions survey: a comparison between
South Korea and EU countries. Ind Health 2009;47(1):50—4.

Virtanen M, Heikkila K, Jokela M, Ferrie JE, Batty GD, Vahtera ], Kivimaki M.
Long working hours and coronary heart disease: a systematic review and
meta-analysis. Am ] Epidemiol 2012;176(7):586—96.

Kivimaki M, Jokela M, Nyberg ST, Singh-Manoux A, Fransson EI, Alfredsson L,
Bjorner ]B, Borritz M, Burr H, Casini A, Clays E, De Bacquer D, Dragano N,
Erbel R, Geuskens GA, Hamer M, Hooftman WE, Houtman IL, Jockel KH,
Kittel F, Knutsson A, Koskenvuo M, Lunau T, Madsen IE, Nielsen ML, Nordin M,
Oksanen T, Pejtersen JH, Pentti ], Rugulies R, Salo P, Shipley M], Siegrist ],
Steptoe A, Suominen SB, Theorell T, Vahtera ], Westerholm PJ, Westerlund H,
O'Reilly D, Kumari M, Batty GD, Ferrie JE, Virtanen M. Long working hours and
risk of coronary heart disease and stroke: a systematic review and meta-
analysis of published and unpublished data for 603,838 individuals. Lancet
2015;386(10005):1739—46.

Kobayashi T, Suzuki E, Takao S, Doi H. Long working hours and metabolic
syndrome among Japanese men: a cross-sectional study. BMC Public Health
2012;12:395.

Mohebbi I, Shateri K, Seyedmohammadzad M. The relationship between
working schedule patterns and the markers of the metabolic syndrome:
comparison of shift workers with day workers. Int ] Occup Med Environ
Health 2012;25(4):383—-91.

Virtanen M, Ferrie JE, Singh-Manoux A, Shipley MJ, Stansfeld SA, Marmot MG,
Ahola K, Vahtera J, Kivimaki M. Long working hours and symptoms of anxiety
and depression: a 5-year follow-up of the Whitehall II study. Psychol Med
2011:1-10.

Driesen K, Jansen NW, van Amelsvoort LG, Kant I. The mutual relationship
between shift work and depressive complaints-a prospective cohort study.
Scand ] Work Environ Health 2011;37(5):402—10.

Kim I, Kim H, Lim S, Lee M, Bahk ], June KJ, Kim S, Chang W]J. Working hours
and depressive symptomatology among full-time employees: results from the
fourth Korean National Health and Nutrition Examination Survey (2007-
2009). Scand J] Work Environ Health 2013.

[2

[3

[4

[5

(6

[7

8

[9

[10]


https://doi.org/10.1016/j.shaw.2021.09.003
http://stats.oecd.org/Index.aspx?DataSetCode=ANHRS
http://stats.oecd.org/Index.aspx?DataSetCode=ANHRS
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref2
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref2
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref2
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref3
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref3
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref3
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref4
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref4
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref4
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref4
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref5
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref5
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref5
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref5
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref5
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref5
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref5
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref5
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref5
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref5
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref5
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref6
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref6
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref6
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref7
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref7
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref7
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref7
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref7
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref8
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref8
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref8
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref8
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref8
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref9
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref9
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref9
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref9
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref10
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref10
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref10
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref10

22

[11]

[12]

[13]

[14]

[15]

[16]
[17]

[18]

[19]

[20]

[21]
[22]

[23]

Saf Health Work 2022;13:17—22

Virtanen M, Ferrie JE, Gimeno D, Vahtera ], Elovainio M, Singh-Manoux A,
Marmot MG, Kivimaki M. Long working hours and sleep disturbances: the
Whitehall II prospective cohort study. Sleep 2009;32(6):737—45.
Nabe-Nielsen K, Quist HG, Garde AH, Aust B. Shiftwork and changes in health
behaviors. ] Occup Environ Med 2011;53(12):1413—7.

Wagstaff AS, Sigstad Lie JA. Shift and night work and long working hours-a
systematic review of safety implications. Scand ] Work Environ Health
2011;37(3):173-85.

van der Hulst M. Long workhours and health. Scand ] Work Environ Health
2003;29(3):171-88.

Diamant AL, Hays RD, Morales LS, Ford W, Calmes D, Asch S, Duan N, Fielder E,
Kim S, Fielding J, Sumner G, Shapiro MF, Hayes-Bautista D, Gelberg L.
Delays and unmet need for health care among adult primary care patients in
a restructured urban public health system. Am ] Public Health 2004;94(5):
783-9.

Alonso J, Orfila F, Ruigémez A, Ferrer M, Anté JM. Unmet health care needs
and mortality among Spanish elderly. Am J Public Health 1997;87(3):365—70.
Reinhardt UE, Cheng T-m. The world health report 2000-Health systems:
improving performance. Bull World Health Organ 2000;78(8):1064.

Kim L, Kim JA, Kim S. A guide for the utilization of health insurance review and
assessment service national patient samples. Epidemiol Health 2014;36:
€2014008.

Kim J, Kim TH, Park EC, Cho WH. Factors influencing unmet need for health
care services in Korea. Asia Pac ] Public Health 2015;27(2):Np2555—69.

Shin Y, Shon J. The prevalence and association factors of unmet medical need-
using the 1st and 2nd Korea welfare panel data. Health Soc Welf Rev
2009;29(1):111—-42.

Park S, Kim B, Kim S. Poverty and working status in changes of unmet health
care need in old age. Health Policy 2016;120(6):638—45.

Ahn YH, Kim NH, Kim CB, Ham OK. Factors affecting unmet healthcare needs
of older people in Korea. Int Nurs Rev 2013;60(4):510-9.

Hu S, Kim M, Lee S, Kim S. Policy options to tackle unmet health needs.
Sejong (Korea): The Korea Institute for Health and Social Affairs; 2009 [in
Korean].

[24] Jung B, Ha IH. Determining the reasons for unmet healthcare needs in South

[25]

[26]

Korea: a secondary data analysis. Health Qual Life Outcome 2021;19(1):99.
Lee SY, Kim CW, Kang JH, Seo NK. Unmet healthcare needs depending on
employment status. Health Policy 2015;119(7):899—906.

Lee SE, Yeon M, Kim CW, Yoon TH. The association among individual and
contextual factors and unmet healthcare needs in South Korea: a multilevel
study using national data. ] Prev Med Public Health 2016;49(5):308—22.

[27]

[28]

[29]

[30]

[31]

[32]

[33]

[34]

[35]

[36]

[37]

(38]

[39]

Ahs A, Burell G, Westerling R. Care or not care—that is the question: pre-
dictors of healthcare utilisation in relation to employment status. Int ] Behav
Med 2012;19(1):29-38.

Ha R, Jung-Choi K, Kim CY. Employment status and self-reported unmet
healthcare needs among South Korean employees. Int ] Environ Res Public
Health 2018;16(1).

Soek H, Won JU, Lee TI, Kim YK, Lee W, Lee JH, Roh ], Yoon JH. A dose-response
relationship between long working hours and unmet need for access to
hospital facilities. Scand ] Work Environ Health 2016;42(2):135—43.

Foster M. What are equivalence scales [Internet]; 2009 [Cited 2019
Oct 24]. Available from: https://www.oecd.org/eco/growth/OECD-Note-
EquivalenceScales.pdf.

Fell DB, Kephart G, Curtis LJ, Bower K, Muhajarine N, Reid R, Roos L. The
relationship between work hours and utilization of general practitioners in
four Canadian provinces. Health Serv Res 2007;42(4):1483—98.

Sato K, Yamazaki S, Hayashino Y, Takegami M, Tokuda Y, Takahashi O,
Shimbo T, Hinohara S, Fukui T, Fukuhara S. Associations between hours
worked, symptoms and health resource utilization among full-time male
Japanese workers. ] Occup Health 2011;53(3):197—204.

Yao X, Dembe AE, Wickizer T, Lu B. Does time pressure create barriers for
people to receive preventive health services? Prev Med 2015;74:55—8.
Knutsson A, Boggild H. Gastrointestinal disorders among shift workers. Scand
J Work Environ Health 2010;36(2):85—95.

Boggild H, Knutsson A. Shift work, risk factors and cardiovascular disease.
Scand ] Work Environ Health 1999;25(2):85—99.

Puttonen S, Harma M, Hublin C. Shift work and cardiovascular disease -
pathways from circadian stress to morbidity. Scand ] Work Environ Health
2010;36(2):96—108.

JuYJ, Kim TH, Han KT, Lee HJ, Kim W, Ah Lee S, Park EC. Association between
unmet healthcare needs and health-related quality of life: a longitudinal
study. Eur ] Public Health 2017.

Ministry of Gender Equality and Family Republic of Korea. National survey on
family in Korea 2015 [Internet]; 2016 [Cited 2019 Oct 24]. Available from:
http://kosis.kr/statHtml/statHtml.do?orgld=154&tblld=DT_MOGE_
1510000990&vw_cd=MT_ZTITLE&list_id=154_15401_2015&seqNo=&lang_
mode=Kko&language=kor&obj_var_id=&itm_id=&conn_path=E14#.

Heo J, Oh ], Kim J, Lee M, Lee JS, Kwon S, Subramanian SV, Kawachi I. Poverty
in the midst of plenty: unmet needs and distribution of health care resources
in South Korea. PLos One 2012;7(11):e51004.


http://refhub.elsevier.com/S2093-7911(21)00078-0/sref11
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref11
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref11
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref11
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref12
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref12
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref12
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref13
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref13
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref13
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref13
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref14
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref14
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref14
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref15
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref15
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref15
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref15
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref15
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref15
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref16
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref16
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref16
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref17
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref17
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref18
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref18
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref18
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref19
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref19
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref19
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref20
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref20
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref20
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref20
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref21
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref21
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref21
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref22
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref22
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref22
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref23
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref23
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref23
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref24
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref24
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref25
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref25
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref25
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref26
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref26
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref26
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref26
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref27
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref27
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref27
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref27
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref27
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref28
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref28
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref28
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref29
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref29
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref29
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref29
https://www.oecd.org/eco/growth/OECD-Note-EquivalenceScales.pdf
https://www.oecd.org/eco/growth/OECD-Note-EquivalenceScales.pdf
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref31
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref31
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref31
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref31
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref32
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref32
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref32
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref32
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref32
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref33
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref33
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref33
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref34
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref34
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref34
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref35
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref35
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref35
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref36
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref36
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref36
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref36
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref37
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref37
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref37
http://kosis.kr/statHtml/statHtml.do?orgId=154&amp;tblId=DT_MOGE_1510000990&amp;vw_cd=MT_ZTITLE&amp;list_id=154_15401_2015&amp;seqNo=&amp;lang_mode=ko&amp;language=kor&amp;obj_var_id=&amp;itm_id=&amp;conn_path=E1#
http://kosis.kr/statHtml/statHtml.do?orgId=154&amp;tblId=DT_MOGE_1510000990&amp;vw_cd=MT_ZTITLE&amp;list_id=154_15401_2015&amp;seqNo=&amp;lang_mode=ko&amp;language=kor&amp;obj_var_id=&amp;itm_id=&amp;conn_path=E1#
http://kosis.kr/statHtml/statHtml.do?orgId=154&amp;tblId=DT_MOGE_1510000990&amp;vw_cd=MT_ZTITLE&amp;list_id=154_15401_2015&amp;seqNo=&amp;lang_mode=ko&amp;language=kor&amp;obj_var_id=&amp;itm_id=&amp;conn_path=E1#
http://kosis.kr/statHtml/statHtml.do?orgId=154&amp;tblId=DT_MOGE_1510000990&amp;vw_cd=MT_ZTITLE&amp;list_id=154_15401_2015&amp;seqNo=&amp;lang_mode=ko&amp;language=kor&amp;obj_var_id=&amp;itm_id=&amp;conn_path=E1#
http://kosis.kr/statHtml/statHtml.do?orgId=154&amp;tblId=DT_MOGE_1510000990&amp;vw_cd=MT_ZTITLE&amp;list_id=154_15401_2015&amp;seqNo=&amp;lang_mode=ko&amp;language=kor&amp;obj_var_id=&amp;itm_id=&amp;conn_path=E1#
http://kosis.kr/statHtml/statHtml.do?orgId=154&amp;tblId=DT_MOGE_1510000990&amp;vw_cd=MT_ZTITLE&amp;list_id=154_15401_2015&amp;seqNo=&amp;lang_mode=ko&amp;language=kor&amp;obj_var_id=&amp;itm_id=&amp;conn_path=E1#
http://kosis.kr/statHtml/statHtml.do?orgId=154&amp;tblId=DT_MOGE_1510000990&amp;vw_cd=MT_ZTITLE&amp;list_id=154_15401_2015&amp;seqNo=&amp;lang_mode=ko&amp;language=kor&amp;obj_var_id=&amp;itm_id=&amp;conn_path=E1#
http://kosis.kr/statHtml/statHtml.do?orgId=154&amp;tblId=DT_MOGE_1510000990&amp;vw_cd=MT_ZTITLE&amp;list_id=154_15401_2015&amp;seqNo=&amp;lang_mode=ko&amp;language=kor&amp;obj_var_id=&amp;itm_id=&amp;conn_path=E1#
http://kosis.kr/statHtml/statHtml.do?orgId=154&amp;tblId=DT_MOGE_1510000990&amp;vw_cd=MT_ZTITLE&amp;list_id=154_15401_2015&amp;seqNo=&amp;lang_mode=ko&amp;language=kor&amp;obj_var_id=&amp;itm_id=&amp;conn_path=E1#
http://kosis.kr/statHtml/statHtml.do?orgId=154&amp;tblId=DT_MOGE_1510000990&amp;vw_cd=MT_ZTITLE&amp;list_id=154_15401_2015&amp;seqNo=&amp;lang_mode=ko&amp;language=kor&amp;obj_var_id=&amp;itm_id=&amp;conn_path=E1#
http://kosis.kr/statHtml/statHtml.do?orgId=154&amp;tblId=DT_MOGE_1510000990&amp;vw_cd=MT_ZTITLE&amp;list_id=154_15401_2015&amp;seqNo=&amp;lang_mode=ko&amp;language=kor&amp;obj_var_id=&amp;itm_id=&amp;conn_path=E1#
http://kosis.kr/statHtml/statHtml.do?orgId=154&amp;tblId=DT_MOGE_1510000990&amp;vw_cd=MT_ZTITLE&amp;list_id=154_15401_2015&amp;seqNo=&amp;lang_mode=ko&amp;language=kor&amp;obj_var_id=&amp;itm_id=&amp;conn_path=E1#
http://kosis.kr/statHtml/statHtml.do?orgId=154&amp;tblId=DT_MOGE_1510000990&amp;vw_cd=MT_ZTITLE&amp;list_id=154_15401_2015&amp;seqNo=&amp;lang_mode=ko&amp;language=kor&amp;obj_var_id=&amp;itm_id=&amp;conn_path=E1#
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref39
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref39
http://refhub.elsevier.com/S2093-7911(21)00078-0/sref39

	Impact of Long Working Hours and Shift Work on Unmet Health Care Need Among Korean Workers
	1. Introduction
	2. Materials and methods
	2.1. Study population
	2.2. Variables
	2.2.1. Unmet health care needs
	2.2.2. Work-related factors
	2.2.3. Other potential confounders

	2.3. Statistical analysis

	3. Results
	4. Discussion
	Conflicts of interest
	Appendix A. Supplementary data
	References


