Lee et al. Archives of Public Health
(2021) 79:25
https://doi.org/10.1186/s13690-021-00545-z

RESEARCH

Open Access

Variability in daily or weekly working hours
and self-reported mental health problems
in Korea, Korean working condition survey,
2017
Hye-Eun Lee1,2* , Myoung-Hee Kim3, Min Choi1, Hyoung-Ryoul Kim4 and Ichiro Kawachi2

Abstract
Background: Working hour regulation in Korea is being revised to allow increasing variability in number of
working hours. We sought to investigate the association between variability in the number of daily or weekly
working hours with or without long working hours (> 52 h/w) and mental health among South Korean workers.
Methods: We used data from 28,345 full-time, non-shift employed workers working more than 30 h per week
participating in the Korean Working Condition Survey in 2017. We defined six groups according to variability in
daily or weekly working hours (same number vs different number) and weekly working hours (31–40, 41–52, > 52 h
per week). Odds ratios (ORs) and confidence intervals (CIs) for self-reported depressive symptoms and anxiety were
calculated using workers with same number of working hours/31–40 h per week as the reference.
Results: Variability in number of work hours every day or week combined with > 52 working hours per week showed
the highest risk of depressive symptoms (OR = 5.13, 95% CI 3.25–8.11) and anxiety (OR = 3.75, 95% CI 2.39–5.88) compared
to the reference group, controlling for age, sex, education, occupation, industry, salary, workers’ choice of working hours
and overtime payment. Workers working ≤52 h/w were adversely impacted by variable working hours as well.
Conclusions: Variable daily or weekly working hours were associated with poorer self-reported depressive and anxiety
symptoms in Korea, among full-time and non-shift workers. Reform of the Korean Labor Standards Act warrants
consideration.
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Background
Long working hours is a social determinant of workers’
wellbeing [1]. As a country with the some of the longest
recorded working hours, South Korea has sought to restrict the maximum working hours through legislation.
The Labor Standards Act in Korea (covering employed
* Correspondence: heunn.lee@gmail.com
1
Korea Institute of Labor Safety and Health, Seoul, Republic of Korea
2
Department of Social and Behavioral Sciences, Harvard T.H. Chan School of
Public Health, Boston, MA, USA
Full list of author information is available at the end of the article

workers in the workplace with 5 or more workers) determined that 40 h per week is the standard work hours
and 52 h is the permissible maximum with the worker’s
consent. The legislation does not apply to several types
of occupations due to exceptions (e.g. surveillance
workers, agriculture and fishery workers, transportation
workers, or health care workers) nor to employees of
small sized workplace (fewer than five employees); nonetheless, the working hour regulations represents a basic
protective measure for long working Korean workers.
However, working on weekends was not subject to
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regulation until 2018, and hence many workers were
doing up to 68 h per week. In 2018, the Korean government amended the law to include weekends. The ‘Korea
Enterprise Federation’ representing employers responded
to this decision by demanding an expansion of the ‘flexible work hour system’, specifically lengthening the reference period for calculating the average weekly working
hours for up to 1 year. After intense negotiations, a
council consisting of representatives from labor, employers, and the government agreed to revise the reference period up to 6 months (from the previous 3
months). According to this agreement, workers may
work up to 64 h per week for 3 months as long as they
work 40 h per week for the remaining 3 months. Therefore, workers have become concerned about overwork
from compressed work schedule as well as irregular, unpredictable work schedules, even though the maximum
permissible working hours decreased on average. With
expansion of ‘flexible work hour system’, the start and
end time of work is more likely to fluctuate (i.e., irregular work schedules) and this variability is more likely to
be driven by the needs of employer, and thus difficult to
predict for the workers.
Flexibility in working hours was already a rising
phenomenon since the 1990s in developed countries
attempting to adjust to the “24 hour Society” [2–4]. Several studies have explored the impact of flexible working
hours on workers’ health in the Western setting, where
average working hours have been much shorter than in
Korea. According to previous studies, there is an obvious
distinction between company-oriented flexibility and
worker-oriented flexibility [2, 5]. Generally speaking,
flexible working hours initiated by employers (and motivated by organizational interests) have shown a negative
impact on workers’ mental health [2, 6] and work-life
conflict [7–9], whereas worker-initiated flexible working
hours have been found to have either a positive or
equivocal impact on health in the Western setting [3, 5].
However, there have been few studies investigating the
association between flexibility in working hours and
workers’ health in Korea. A previous study on Korean
workers’ working conditions and depressive symptoms
reported that precarious jobs with unfixed work hours
were associated with a higher risk of the depressive
symptoms compared to day time workers [10]. Both precarious work and shift work have been independently
shown to affect workers’ health, and may therefore confound the association between unfixed work hours and
health. Hence there is a need to study full-time, nonshift workers.
Some employers and politicians have argued that flexibility in work hours is beneficial for workers by enhancing work-life balance [5]. Regulatory changes for
flexible work hours and long working hours continue to

Page 2 of 8

be in a state of flux, yet empirical evidence on their
health effects remains sparse.
Therefore, the purpose of the current study was to investigate the relation between variability in daily or
weekly working hours with or without long working
hours (> 52 h/w) and mental health based on a sample of
full-time, non-shift workers in nation-wide survey data
in Korea.

Methods
Study population

Data from the 5th Korean Working Conditions Survey
(KWCS) in 2017 were used for analysis. The KWCS is a
cross-sectional national survey regularly administered by
the Korea Occupational Safety and Health Agency
(KOSHA) [11]. The target population of KWCS is the
entire working population in Korea. The survey uses a
stratified cluster sampling design based on the National
Census Registry. In this survey, information on working
conditions as well as physical and psychosocial health
are collected from an interview conducted by professional interviewers. A previous study reported that
KWCS showed high external and content validity and
reliability [11].
Among 50,205 participants in the 2017 KWCS wave,
we restricted subjects to full-time employed workers
working more than 30 h per week. We also excluded the
following individuals: soldiers or missing occupation,
shift workers, individuals with missing information on
the variables used in the analysis. After these exclusions,
our analytic sample comprised 28,345 participants. The
analytic sample selection process is depicted in Fig. 1.
Part-time workers and individuals who worked less than
30 h per week were excluded from the analysis to control the confounding effects of underemployment.
Mental health

Mental health was assessed by two questions. If the participants chose the response option “yes” to the questions “Over the last 12 months, did you have depressive
symptoms?” and “Over the last 12 months, did you have
anxiety?”, they were defined to have depressive symptoms and anxiety, respectively. If they chose “no” to the
questions, they were considered to have no symptoms,
and the participants who chose “don’t know” were excluded from the analysis.
Total working hours and variability in working hours

Working hours was assessed by a question on the
KWCS, asking: “How many hours do you usually work
per week in your main paid job?” Working hours were
classified into three groups: (i) 31–40 h, (ii) 41–52 h, and
(iii) > 52 h per week. This classification is based on the
Labor Standard Act in Korea, in which 40 h is defined as
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the Korean Standard Industrial Classification [14].
Workers’ choice of working hours was assessed by the
question “How are your working hours determined?” Response options included: (i) “They are set by the company/organization with no possibility for change”
(labeled was as ‘rigid’), (ii) “You can choose between several fixed working schedules determined by the company/organization”, (iii) “You can adapt your working
hours within certain limits (e.g. flextime)”, or (iv) “Your
working hours are entirely determined by yourself” (labeled as “free choice”). Overtime payment was defined
as yes when the participants responded positively to the
question “Do your earnings from your main job include
extra payments for additional hours of work/overtime?”
Statistical analysis

Fig. 1 Flow chart illustrating the process of creating the analytic
sample, Korean Working Condition Survey, 2017. KWCS = Korean
Working Condition Survey

the standard work week, and 52 h is the maximum permitted working hours per week [12].
Daily or weekly working hours were considered variable if the participants responded “no” to any of the following questions; (i) “Do you work the same number of
hours every day?”, (ii) “Do you work the same number
of days every week?”, and (iii) “Do you work the same
number of hours every week?” We classified subjects
into six groups according to combinations of variability
in working hours and total weekly working hours.
Covariates

Age, sex, education, occupation, industry, salary and
workers’ choice of the working hour were included in
our regression models as possible confounders. All this
information was collected from the interviews during
the survey.
Occupation was coded into 10 categories according to
the Korean Standard Classification of Occupation [13],
and industry was coded into 21 categories according to

We used the sampling weights from the KWCS in the
analysis to make the findings nationally representative.
Depressive symptoms and anxiety were compared across
the groups classified by working hours, irregular working
hours and other sociodemographic and occupational factors. A multiple logistic regression analysis was conducted to examine the relationship between irregular
working hours and mental health using the group with
regular working hours reporting 31–40 h/w as the reference group. Multiple logistic regression models were adjusted for age, sex, education, occupation, industry,
salary, workers’ choice of the working hour, and overtime payment. We formally tested for interaction between irregular working hours x gender, which was
found to be statistically significant (p = 0.0094), hence all
analyses were stratified by gender. The significance level
for all statistical analyses was p < 0.05 using a two-tailed
test. SAS version 9.4 (SAS Institute, Cary, NC, USA) was
used for statistical analysis.

Results
Characteristics of the study sample and the prevalence
of depressive symptoms and anxiety are summarized in
Table 1. There were 5066 workers (17.9%) who reported
variability in daily or weekly working hours. More than
half of the respondents (56.2%) worked 31-40 h/w, 8668
workers (30.6%) worked for 41-52 h/w, and 3743
workers (13.2%) worked for more than 52 h/w. The
prevalence of depressive symptoms was 2.1% and that
for anxiety was 2.7% in the total sample, and they were
higher in those who had variable working hours and
worked longer hours than in those who did not. The distribution of variable daily or weekly working hours according to sociodemographic factors and other
occupational factors are presented in Supplementary
Table S1.
Associations between variability in hours worked by
total weekly working hours and self-reported mental
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Table 1 Characteristics of participants and prevalence of depressive symptom and anxiety, Korean Working Condition Survey, 2017
Weighted frequency

%

Depressive symptom (%)

28,345

100.0

2.1

men

17,003

60.0

1.9

women

11,342

40.0

2.4

Total

p

Anxiety (%)

p

2.7

Sex
0.076

2.8

0.245

2.5

Age
< 30

4113

14.5

2.0

30–39

7601

26.8

1.5

0.009

2.1

2.4

40–49

8055

28.4

2.6

2.9

50–59

6068

21.4

2.2

3.3

60-

2508

8.8

2.6

2.4

0.054

Education
< High school

1533

5.4

3.1

High school

7881

27.8

2.0

0.102

2.7
2.6

College

18,931

66.8

2.1

2.7

1076

3.8

2.5

0.919

Occupation
Manager

0.395

2.2

Professional

3071

10.8

2.0

2.5

Technicians and associate professionals

1889

6.7

2.4

2.2

Clerk

9551

33.7

1.8

2.6

Service

2986

10.5

2.2

3.0

Sales worker

2614

9.2

2.2

2.9

Agricultural, forestry or fishery

59

0.2

1.0

1.3

Craft and related trades

2891

10.2

2.1

2.7

Plant, machine operator or assembler

1980

7.0

2.2

3.0

Elementary occupation

2229

7.9

3.0

2.7

31–40

15,934

56.2

1.8

41–52

8668

30.6

2.4

3.2

> 52

3743

13.2

2.9

3.4

No

23,279

82.1

1.6

Yes

5066

17.9

4.7

6914

24.4

2.5

200–299

8847

31.2

2.0

2.3

300–399

6892

24.3

1.5

2.3

> 400

5692

20.1

2.5

3.9

Rigid

23,658

83.5

1.7

Free choice

4687

16.5

4.2

No or N/A

15,170

53.5

1.7

Yes

13,175

46.5

2.6

0.932

Working hour per week
0.002

2.2

0.001

Variability in daily or weekly working hour
<.0001

1.9

<.0001

6.0

Monthly salary
< 200

0.030

2.4

0.0001

(10,000 KRW)

Workers’ choice of working hour
<.0001

2.1

<.0001

5.4

Overtime pay

*The results were obtained by χ2 test

<.0001

2.1
3.3

<.0001
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Table 2 Adjusted odds ratio (95% confidence interval) of
depressive symptoms according to variability in daily or weekly
working hours by total weekly working hours, Korean Working
Condition Survey, 2017

in both men (OR = 4.69, 95% CI 2.63–8.37) and women
(OR = 3.21, 95% CI 1.49–6.94).

Variability
in daily or
weekly
working
hours

Discussion
We found that individuals who do not work the same
number of hours every day or week have a higher risk of
depressive symptoms and anxiety compared to those
working same number of hours among non-shift, fulltime Korean workers. Though variable daily or weekly
working hours combined with long working hours
showed the greatest risk for depressive symptoms and
anxiety, even the men engaged in variable working hours
within the legally permissible working hour limit (≤52 h/
w) showed elevated risk.
Our finding is in line with previous reports on the impact of irregular working hours. A study using the 3rd
European Survey on Working Conditions found that individuals who do not work for same number of hours
per day and week and have no fixed starting and finishing times (i.e., irregular working hours) showed a significantly higher prevalence of stress (34.8%) and anxiety
(9.5%) compared to workers with fixed regular working
hours (22.9 and 5.4%, respectively) [2]. A study using the
same data reported that workers with fixed starting and
ending times of work reported less stress (OR = 0.56,
95% CI 0.51–0.61) and anxiety (OR = 0.54, 95% CI 0.46–
0.63) compared to individuals with irregular working
hours [6].
Precarious work arrangements such as involuntary
part-time work is a major contributor to irregular working hours [4, 15]. Low socioeconomic status and job insecurity among precarious workers could account for
the adverse impact of irregular work hours on workers’
health. However, we restricted the study sample to fulltime workers working more than 30 h/w to minimize
the confounding effect of precarious work.
The adverse impact of variable number of hours
worked on mental health could be mediated by sleep
disturbance. Previous European survey found that
workers with variable working hours showed higher risk
for sleep problems even without shift work [2]. Having
more fixed starting and ending work time makes possible to keep a more stable daily basic life such as sleep
and meal, and regular sleep time is known to be associated with quality of sleep [6, 16]. Irregular working
hours are also associated with more work-life conflict [7,
8]. Because, irregular working hours can lead to a shift
away from regular daily working rhythms to a continually changing pattern of working hours and free time,
the resulting disruptions in social interactions and social
isolation may contribute to a deterioration in mental
wellbeing [17]. In addition, irregular work hours may
lead to job dissatisfaction, which could be in the path

Working hour per week
31–40

41–52

> 52

No

Reference

1.33 (0.96–1.83)

1.37 (0.88–2.13)

Yes

2.57 (1.66–4.00)

2.75 (1.80–4.21)

5.13 (3.25–8.11)

No

Reference

2.31 (1.41–3.79)

1.63 (0.79–3.34)

Yes

4.16 (2.12–8.17)

5.17 (2.93–9.15)

7.00 (3.64–13.43)

No

Reference

0.83 (0.54–1.26)

1.23 (0.71–2.13)

Yes

1.60 (0.97–2.64)

1.06 (0.44–2.59)

4.31 (2.16–8.61)

Total

Men

Women

*Adjusted by age, sex (total sample), education, occupation, industry, salary
and workers’ choice of working hour, overtime pay

health problems stratified by gender are shown in Tables 2 and 3. In men, after controlling for sociodemographic and work-related factors, the odds ratio
(OR) for depressive symptoms and anxiety were significantly higher in the variable daily or weekly working
hours group than in the same number of working hours
and 31–40 h/w group. The group engaged in variable
daily or weekly working hours for > 52 h/w showed the
highest risk of depressive symptoms in both men (OR =
7.00, 95% CI 3.64–13.43) and women (OR = 4.31, 95%
CI 2.16–8.61). They also showed a higher risk of anxiety
Table 3 Adjusted odds ratio (95% confidence interval) of
anxiety according to variability in daily or weekly working hours
by total weekly working hours, Korean Working Condition
Survey, 2017
Variability
in daily or
weekly
working
hours

Working hour per week
31–40

41–52

> 52

No

Reference

1.18 (0.88–1.57)

1.25 (0.83–1.87)

Yes

2.34 (1.55–3.52)

3.07 (2.18–4.33)

3.75 (2.39–5.88)

No

Reference

1.69 (1.12–2.57)

1.36 (0.76–2.46)

Yes

3.27 (1.83–5.86)

5.18 (3.31–8.09)

4.69 (2.63–8.37)

No

Reference

0.75 (0.49–1.14)

1.14 (0.66–1.98)

Yes

1.50 (0.91–2.47)

0.87 (0.49–1.57)

3.21 (1.49–6.94)

Total

Men

Women

*Adjusted by age, sex (total sample), education, occupation, industry, salary
and workers’ choice of working hour, overtime pay
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between irregular working hours and psychological
symptoms [7].
In terms of worker-oriented flexibility in working
hours, most previous researches reported flexible working hours reduced work-life conflict, thus increased
worker’s health and well-being [5, 6, 18–20]. A study
using representative data of working population in
Finland showed that company-controlled flexibility in
working hours such as overtime work or weekend work
had a negative association with the social and mental
well-being of employees, however, individual-controlled
flexibility such as flexitime or working hour banks canceled the negative effect [21]. Although a workeroriented flexible working hour system is designed to be
favorable to workers by increasing worker’s control and
choice, several studies showed only a partial positive effect or no effect on health or well-being [22–25]. This
might be because flexibility is generally restricted within
limits set by the company and even mostly selfcontrolled working hours may intervene with social
rhythms if it is too long or arranged largely in unsocial
hours such as evenings or weekends [5]. In the current
study, the workers having a choice of their working
hours showed more than two times higher prevalence of
depressive symptoms and anxiety compared to the
others. This finding could be caused by the different
working conditions in Korea compared to Western
countries. In our data, workers having a choice of working hours worked longer hours (mean: 45.9 h/w) than
the others (44.7 h/w) and variable daily or weekly working hours were more prevalent among them (36.2% vs
14.2%)(data not shown). It was hard to evaluate the positive impact of worker’s control of the working hours in
the current study because it was closely associated with
long working hours and variable daily or weekly working
hours in Korea.
The most distinctive feature of Korean workers is their
long working hours. Caution is warranted in drawing
cross-national comparisons of the impact of working
hour arrangements on health. For example, a study using
representative data of a German working population reported that workers with ‘flexible extended work schedule’ (i.e., non-shift workers having high probability of
overtime or weekend work and high working time control) showed better self-rated health compared to
workers with ‘rigid standard work schedule’, though individuals with ‘flexible standard work schedule’ showed
the highest self-rated health [26]. However, there is a
substantial gap between the average working hours in
Korea (1993 h/year) compared to Germany (1363 h/year)
in 2018 [27]. In terms of working hour regulation, EU
member countries are bound to the EU’s Working Time
Directive (2003/88/EC). According to this directive,
maximum weekly working hours is set to 48 h per week,
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and the 48-h average is calculated over a reference
period of up to 4, 6 or 12 months depending on national
legislation and/or collective agreements [28]. Referring
to this averaging period of EU countries, some employers in Korea claim that a longer averaging period
should be introduced to compensate for the loss of
productivity due to the shortened maximum weekly
working hours. However, an average of 52 h over 6
months (to be implemented soon in Korea) could make
it possible to have workers work extremely long for certain periods of less than 6 months.
In the current study, the gender-stratified analysis
showed that the negative mental health impact of variable daily or weekly working hours and/or long working
hours was more prominent in men than in women. A
previous study in the UK reported that flexible working
(flexitime and telework) was associated with staying in
employment after the birth of the first child, though it
was not statistically significant [29]. In the case of
workers having family, considering normative role expectations of women as caregivers and men as breadwinners, women remaining in the labor market might have
adjusted or chosen their work patterns to meet the
needs of the family. Indeed, among workers with variabily in daily or weekly working hours in our data,
women showed a higher prevalence of ‘free choice’ in
working hours (37.2%) compared to men (31.7%) (data
not shown). Besides mental health, other health outcomes have been linked more strongly with working
hours in men than in women in previous Korean studies
[30–32]. Korea has a high gender employment gap and
that is especially large among workers with tertiary education, showing the highest rank in Organization for Economic Cooperation and Development (OECD) countries
[33]. Women might be more likely to leave the labor market than men when their health and well-being is influenced by poor working conditions. Although there was a
difference in the strength of association, variable daily or
weekly working hours combined with long working hours
(> 52 h/w) showed a statistically significant impact on
mental health in women as well as in men.
To our knowledge, this is the first study examining the
impact of variability in daily or weekly working hours by
total weekly working hours on mental health in Korea.
Furthermore, restricted study sample to full-time and
non-shift workers enabled us to investigate the impact
of variable working hours not confounded by precarious
work or shift work.
Our study also has several limitations. First, the outcomes were measured by self-reported single item questions. The single self-reported item may underestimate
the prevalence of depressive symptoms [34]. Nonetheless, several studies have found that even a single item
about depressive symptoms has a strong correlation with
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clinically diagnostic measures of depression in various
populations [35–38]. Also, we controlled for factors such
as age and education which might potentially impact the
sensitivity of the outcome measure. Working hours were
measured by self-report as well; therefore future studies
could perform more detailed analysis using objective and
elaborate measures of working hours and mental health.
Second, due to the cross-sectional design, a causal relationship could not be determined between variable daily
or weekly working hours (with/without long working
hours) and self-reported mental health problems. Reverse causation, i.e., the possibility that non-depressed
workers are better able to arrange for themselves fixed
work schedules, could not be ruled out.

Conclusions
Our study revealed that workers who do not work same
number of hours per day or week have a higher risk of
depressive symptoms and anxiety than workers with
same number of working hours. Although the impact is
greater when variable daily or weekly working hours are
combined with long working hours, even workers working within permissible maximum hours are adversely impacted by variable working hours. These considerations
need to be taken into account in future revisions of the
Labor Standards Act.
Supplementary Information
The online version contains supplementary material available at https://doi.
org/10.1186/s13690-021-00545-z.
Additional file 1: Supplementary Table S1. Distribution of variable
working hours.

Abbreviations
KWCS: Korean Working Conditions Survey; KOSHA: Korea Occupational Safety
and Health Agency; OR: Odds ratio; CI: Confidence interval; EU: European
Union; OECD: Organization for Economic Cooperation and Development
Acknowledgements
We would like to thank Safety and Health Policy Research Department
(Occupational Safety and Health Research Institute) for offering raw-data of
KWCS (Korean Working Conditions Survey). The paper’s contents are solely
the responsibility of the author and do not necessarily represent the official
views of the OSHRI.
Authors’ contributions
HEL and MC conceived of the presented idea. HEL designed the study and
performed statistical analysis. IK, MHK and HRK participated in its design. HEL
wrote the first draft of the manuscript. HRK,MHK,MC and IK critically revised
the manuscript. All authors read and approved the final manuscript.
Funding
The authors received no specific funding for this work.
Availability of data and materials
The data that support the findings of this study are available on request
from the Occupational Safety and Health Research Institute, Korea
Occupational Safety and Health Agency.

Page 7 of 8

Ethics approval and consent to participate
Ethics approval was not required for this study, because we used publicly
open survey data without personal identifier.
Consent for publication
N/A
Competing interests
The authors declare that they have no conflict of interest.
Author details
1
Korea Institute of Labor Safety and Health, Seoul, Republic of Korea.
2
Department of Social and Behavioral Sciences, Harvard T.H. Chan School of
Public Health, Boston, MA, USA. 3People’s Health Institute, Seoul, Republic of
Korea. 4Department of Occupational and Environmental Medicine, College of
Medicine, The Catholic University of Korea, Seoul, Republic of Korea.
Received: 26 August 2020 Accepted: 15 February 2021

References
1. Bannai A, Tamakoshi A. The association between long working hours and
health: a systematic review of epidemiological evidence. Scand J Work
Environ Health. 2014;40:5–18.
2. Costa G, Akerstedt T, Nachreiner F, Baltieri F, Carvalhais J, Folkard S, et al.
Flexible working hours, health, and well-being in Europe: some
considerations from a SALTSA project. Chronobiol Int. 2004;21:831–44.
3. Joyce K, Pabayo R, Critchley JA, Bambra C. Flexible working conditions and
their effects on employee health and wellbeing. Cochrane Database Syst
Rev. 2010;(2):CD008009. https://doi.org/10.1002/14651858.CD008009.pub2.
4. Saloniemi A, Zeytinoglu IU. Achieving flexibility through insecurity: a
comparison of work environments in fixed-term and permanent jobs in
Finland and Canada. Eur J Ind Relat. 2007;13:109–28.
5. Arlinghaus A, Bohle P, Iskra-Golec I, Jansen N, Jay S, Rotenberg L. Working
time society consensus statements: evidence-based effects of shift work
and non-standard working hours on workers, family and community. Ind
Health. 2019;57:184–200.
6. Costa G, Sartori S, Akerstedt T. Influence of flexibility and variability of
working hours on health and well-being. Chronobiol Int. 2006;23:1125–37.
7. Bohle P, Willaby H, Quinlan M, McNamara M. Flexible work in call centres:
working hours, work-life conflict & health. Appl Ergon. 2011;42:219–24.
8. Bohle P, Quinlan M, Kennedy D, Williamson A. Working hours, work-life
conflict and health in precarious and “permanent” employment. Rev Saude
Publica. 2004;38(Suppl):19–25.
9. Henly JR, Lambert SJ. Unpredictable work timing in retail jobs: implications
for employee work–life conflict. ILR Rev. 2014;67:986–1016.
10. Sohn M, Choi M, Jung M. Working conditions, psychosocial environmental
factors, and depressive symptoms among wage workers in South Korea. Int
J Occup Environ Health. 2016;22:209–17.
11. Kim YS, Rhee KY, Oh MJ, Park J. The validity and reliability of the second
korean working conditions survey. Saf Health Work. 2013;4:111–6.
12. Labor Standard Act [Internet]. Sect. 50 Feb 1, 2012. Available from: https://
elaw.klri.re.kr/eng_service/lawView.do?hseq=25437&lang=ENG
13. Statistics Korea. The Korean Standard Classification of Occupations [Internet].
Korean Stand Stat Classif. [cited 2020 Jan 3]. Available from: http://kssc.kosta
t.go.kr/ksscNew_web/ekssc/main/main.do#.
14. Statistics Korea. The Korean Standard Industrial Classification [Internet].
Korean Stand Stat Classif. [cited 2020 Jan 3]. Available from: http://kssc.kosta
t.go.kr/ksscNew_web/ekssc/main/main.do.
15. Berg P, Bosch G, Charest J. Working-time configurations: a framework for
analyzing diversity across countries. ILR Rev. 2014;67:805–37.
16. Monk TH, Reynolds CF, Buysse DJ, DeGrazia JM, Kupfer DJ. The relationship
between lifestyle regularity and subjective sleep quality. Chronobiol Int.
2003;20:97–107.
17. Wirtz A, Giebel O, Schomann C, Nachreiner F. The interference of flexible
working times with the utility of time: a predictor of social impairment?
Chronobiol Int. 2008;25:249–61.
18. Albrecht SC, Kecklund G, Rajaleid K, Leineweber C. The longitudinal
relationship between control over working hours and depressive symptoms:
results from SLOSH, a population-based cohort study. J Affect Disord. 2017;
215:143–51.

Lee et al. Archives of Public Health

(2021) 79:25

19. Nijp HH, Beckers DGJ, Geurts SAE, Tucker P, Kompier MAJ. Systematic review
on the association between employee worktime control and work-nonwork balance, health and well-being, and job-related outcomes. Scand J
Work Environ Health. 2012;38:299–313.
20. McNall LA, Masuda AD, Nicklin JM. Flexible work arrangements, job
satisfaction, and turnover intentions: the mediating role of work-to-family
enrichment. Aust J Psychol. 2009;144:61–81.
21. Kandolin I, Härmä M, Toivanen M. Flexible working hours and well-being in
Finland. J Hum Ergol (Tokyo). 2001;30:35–40.
22. Dunham RB, Pierce JL, Castaneda MB. Alternate work schedules: two field
quasi-experiments. Pers Psychol. 1987;40:215.
23. Higgins C, Duxbury L, Julien M. The relationship between work
arrangements and work-family conflict. Work Read Mass. 2014;48:69–81.
24. Janssen D, Nachreiner F. Health and psychosocial effects of flexible working
hours. Rev Saúde Pública. 2004;38:11–8.
25. Pryce J, Albertsen K, Nielsen K. Evaluation of an open-Rota system in a
Danish psychiatric hospital: a mechanism for improving job satisfaction and
work-life balance. J Nurs Manag. 2006;14:282–8.
26. Brauner C, Wöhrmann AM, Frank K, Michel A. Health and work-life balance
across types of work schedules: a latent class analysis. Appl Ergon. 2019;81:
102906.
27. OECD. Average annual hours actually worked. 2019; Available from: https://
www.oecd-ilibrary.org/content/data/data-00303-en
28. European Parliament, Council of the European Union. Directive 2003/88/EC
of the European Parliament and of the Council of 4 November 2003
concerning certain aspects of the organisation of working time [Internet].
European Parliament. 2003; [cited 2019 Nov 21]. Available from: https://eurlex.europa.eu/legal-content/EN/ALL/?uri=CELEX:32003L0088.
29. Chung H, van der Horst M. Women’s employment patterns after childbirth
and the perceived access to and use of flexitime and teleworking. Hum
Relat Stud Integr Soc Sci. 2018;71:47–72.
30. Jang TW, Kim HR, Lee HE, Myong JP, Koo JW. Long work hours and obesity
in Korean adult workers. J Occup Health. 2014;55:359–66.
31. Kim BH, Lee H-E. The association between working hours and sleep
disturbances according to occupation and gender. Chronobiol Int. 2015;32:
1109–14.
32. Lee D, Kim H, Myong J, Choi J, Hong Y, Kang M. Does working long hours
increase the risk of cardiovascular disease for everyone? J Occup Health.
2019;61:431–41.
33. OECD. Towards Better Social and Employment Security in Korea [Internet].
OECD; 2018 [cited 2019 Dec 2]. Available from: https://www.oecd-ilibrary.
org/employment/connecting-people-with-jobs-towards-better-social-andemployment-security-in-korea_9789264288256-en
34. Min K-D, Chun H, Kim I-H, Cho S-I. Validating a single-question depression
measure among older adults. Int Psychogeriatr. 2018;30:69–76.
35. Stuart AL, Pasco JA, Jacka FN, Brennan SL, Berk M, Williams LJ. Comparison
of self-report and structured clinical interview in the identification of
depression. Compr Psychiatry. 2014;55:866–9.
36. Reme SE, Eriksen HR. Is one question enough to screen for depression?
Scand J Public Health. 2010;38:618–24.
37. Ayalon L, Goldfracht M, Bech P. “Do you think you suffer from depression?”
Reevaluating the use of a single item question for the screening of
depression in older primary care patients. Int J Geriatr Psychiatry. 2010;25:
497–502.
38. Vahter L, Kreegipuu M, Talvik T, Gross-Paju K. One question as a screening
instrument for depression in people with multiple sclerosis. Clin Rehabil.
2007;21:460–4.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Page 8 of 8

