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Backgrounds: Irregular and unpredictable work schedules have become more common in most societies.
The purpose of this study was to investigate the association between unpredictable work schedules and
depressive symptoms in Korea.
Methods: Data from 34,486 workers who participated in the Korean Working Condition Survey in 2017
were used. Unpredictable work schedules were measured by questions about the frequency of changes in
work schedule and limited advanced notice. Depressive symptoms were assessed by a single item asking
if the participants had depressive symptoms over the last 12 months. Multivariable-adjusted logistic
regression analysis was used to calculate odds ratios (ORs) for high depressive symptoms.
Results: The OR for depressive symptoms was significantly higher in the workers with unpredictable
work schedules compared to those with predictable work schedules after controlling for age, sex, edu-
cation, salary, marital status, occupation, contract period, full-time versus part-time, shift work, weekly
working hours, and having a child under the age of 18 years (OR ¼ 2.43, 95% confidence interval 1.93
e3.07).
Conclusion: Unpredictable work schedules were associated with depressive symptoms controlling for the
other dimensions of precarious employment in a representative working population in Korea.
� 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

Considerable evidence has pointed to the adverse health con-
sequences of long working hours, which is usually defined as
working time longer than around 40 hours per week or 8 hours per
day [1]. In addition to the work hours, there is a growing interest in
understanding the health consequences of unpredictable work
schedules [2]. In the globalized economy of most societies, so-
called “normal” or “standard” working hours no longer apply to
the majority of work schedules for employees [3]. Unpredictability
in work schedule is one characteristic of nonstandard or precarious
work, which represents up to 25e40% of the workforce in many
developed countries [4e7]. Recently, a new type of nonstandard
workers, “app-based” or “gig” workers, have been growing, and
their working hours are highly likely to be irregular and unpre-
dictable [8].

Although there is no single or standard definition of unpre-
dictable working hours, short advance notices about schedules and
fety and Health, 2019, Nambusunh

afety and Health Research Institute
c-nd/4.0/).
last-minute changes to posted work schedules are considered to be
the main aspects of unpredictable working hours [5,9]. These un-
predictable scheduling practices were introduced by employers to
minimize labor costs by closely matching workers' working hours
to fluctuations in supply and demand conditions, based on just-in-
time principles, a philosophy toward the elimination of all none
value-added activities [5,10].

For example, according to a national survey of 30,000workers in
the service sector in the United States, two-thirds of workers said
they received less than 2 weeks' notice of their schedules [11].
According to the 2015 EuropeanWorking Condition Survey (EWCS),
26% of workers in 28 European countries experienced change of
work schedule several days or less in advance [12]. The Korean
Working Condition Survey (KWCS) in 2014 reported that 21.5% of
Korean workers received notice about schedule changes only
“several days or less” in advance [13].

Exposure to unpredictable work schedules varies across the
working population. A US representative sample of early-career
wan-ro, Dongjak-gu, Seoul 07023, Republic of Korea.
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Fig. 1. A Flow chart illustrating the process of creating the analytic sample. KWCS,
Korean Working Condition Survey; N, weighted frequency.
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adults aged 26 to 32 years reported that 38% of them received
advance notices about their work schedule less than a week in
advance and that this arrangement was more prevalent among
hourly paid workers (41%), part-time workers (48%), as well as
workers of color (45%) [14]. Furthermore, the higher prevalence of
unpredictable schedules among men (45%) than women (31%)
suggested that the problem is by no means concentrated among
women (because of their higher representation in the service
sector, and part-time work) [14]. The EWCS 2015 also reported that
requests to come to work at short notice at least several times a
month was more common among men (14%) than women (10%),
and more common among service and sales workers (17%) and
agricultural workers (17%), but less common for clerks (5%) [12,15].

Unpredictable schedules are a problem not just for precarious
workers. A previous Korean study of work schedules among Korean
workers showed that highly educated, male, regular employees
were over-represented in the cluster of workers reporting frequent
overtime and unpredictable schedules [16].

A number of studies have reported adverse impacts of precari-
ous work on workers' health in South Korea [17,18]. Uncertainty of
working hours is one characteristic of precarious employment;
however, there have been few studies that investigate the unique
contributions of unpredictable working hours to workers' health
and well-being in Korea.

Although a limited number of previous studies have investi-
gated the relationship between unpredictable schedules and
health, there are strong theoretical reasons to hypothesize negative
health consequences. First, unpredictable work schedules cause
household economic insecurity by increasing income volatility [19].
For example, many young workers in part-time jobs experienced
forced early breaks from work when there were fewer customers,
resulting in reduced pay [20]. Second, work-life conflictdthat is,
difficulty in balancing the demands of employment and personal or
family lifedcan be a mediator in the pathway between unpre-
dictable work schedules and health outcomes [19]. In addition,
workers having nonstandard work schedules have a higher prev-
alence of unhealthy behaviors including nonoptimal sleep, greater
recreational screen time, and worse dietary practices [6].

Therefore, this study aimed to investigate the association of
unpredictable working hours with depressive symptoms control-
ling for the other dimension of precarious work in the represen-
tative working population in Korea. In addition, we hypothesized
that the effect of unpredictable work schedules would be worse for
women, who have more family responsibilities compared with
men, and especially for low-income women with fewer resources
to obtain external help.

2. Materials and methods

2.1. Study population

The study sample was derived from participants in the 5th
KWCS in 2017. The KWCS is a cross-sectional national survey
regularly performed by the Korea Occupational Safety and Health
Agency, modeled after the EWCS [21]. The target population rep-
resented by KWCS is the economically active population in Korea. A
stratified cluster sampling design was used based on the National
Census Registry. Hence, all analyses in the present study used
sample weights provided by the KWCS. In the KWCS, all informa-
tion including working conditions and health status were collected
from a face-to-face interview implemented by a professional
interviewer.

Among 50,205 participants in the 2017 KWCS, we restricted the
study population to employed workers. Then we added individuals
who responded that they were employed on nonstandard
contracts, working as a sub-contractor, doing freelance work, or
paid a salary by a temp agency, even though they did not answer
that they were employed workers. We excluded soldiers or those
with a missing occupation, as well as participants missing data on
unpredictable work hours, depressive symptoms, or covariates
used in the analysis. Thus, data from 34,486 participants were used
in the current analysis. Fig. 1 presents the selection process of the
analytic sample.

2.2. Depressive symptoms and unpredictable work schedules

Depressive symptoms were assessed by a single question “Over
the last 12 months, did you have depressive symptoms?” The
response options were “yes” or “no.”

Unpredictable working hours were defined by two questions.
These questions are translated versions of the questions of EWCS. In
the EWCS, they have been used for calculating the working time
quality index reflecting working time arrangements [12].

Participants were asked, (1) “Over the last 12 months, how often
have you been asked to come into work at short notice?” and (2) “If
changes to your working time arrangements occur regularly, how
much advance notice do you receive about these changes?” Un-
predictable work schedules were defined by participants who
responded “daily,” “several times a week,” or “several times a
month” to the first question; or individuals who answered “the
same day,” “the day before,” or “several days in advance” to the
second question. If the participants responded “less often,” “never,”
or “not applicable” to the first question, and “several weeks in
advance” or “no change to working time arrangement” to the sec-
ond question, they were defined as not having unpredictable work
schedules.

2.3. Covariates

Age, sex, education, marital status, occupation, industry, salary,
shift-work, weekly working hours, contract period, part-timework,
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and having a child under the age of 18 years were included in our
regression models as covariates, and we performed subgroup
analysis by these variables.

The occupation and industry were coded according to the
Korean Standard Classification of Occupation and Industry. We
collapsed the nine occupational categories into four groups: pro-
fessionals and managers, office workers, service and sales workers,
and blue-collar workers. Working hours were assessed by the
question “How many hours do you usually work per week in your
main paid job?“ and classified into three groups: (1) <40 hours, (2)
40e52 hours, (3) >52 hours per week. In the Labor Standard Act in
Korea, 40 hours per week is defined as standardworking hours, and
52 hours is the maximum weekly working hours. The contract
period was classified into three groups: less than 1 month, 1
monthe1 year, and more than 1 year. Platform labor was defined if
the participants answered “Yes” to the question “On your job, do
you personally serve customers providing goods or services, and
earn income for the amount of you work you do (i.e., piece rate as
opposed to hourly rate)? For example, insurance planner, work-
book tutor, courier, express delivery driver, golf caddies, ready-
mixed concrete truck driver, fit this category.”
2.4. Statistical analysis

We applied sampling weights from the KWCS in all analyses to
reflect the stratified cluster sampling design. The prevalence of
unpredictable working hours was examined according to sample
characteristics. Depressive symptoms were compared across the
respondent groups according to unpredictable work hours as well
as other sociodemographic and occupational factors. Multiple lo-
gistic regression analysis was conducted to examine the relation-
ship between unpredictable working hours and depressive
Table 1
Prevalence of unpredictable work schedule by characteristics of participants, N (%)

Tota

Total 8

Age (y) <30 1
30e39 1
40e49 2
50e59 1
>60

Education <High school
High school 2
College 4

Marital status Married/live together 2
Others 5

Occupation Professional and manager 1
Office worker 1
Service and sales 2
Blue-collar worker 2

Salary (10,000 KRW/mo) <200 2
200e299 2
300e399 1
>400 1

Weekly working hour <40
40e52 5
>52 1

Contract period >1 y 6
1 moe1 y 1
<1 m

Part-time Full-time 6
Part-time 1

Shift work No 6
Yes 1

Platform labor No 7
Yes

Having a child (�18 y) No 4
Yes 3
symptoms controlling for age, sex, education, salary, marital status
(Model 1), and additionally controlling for occupation, shift-work,
weekly working hours, contract period, part-time work, and
parental status (Model 2). To test interactions between gender or
weekly working hours and unpredictable work schedules, the
interaction terms were added to Model 2. Subgroup analyses were
performed by these variables separately for men and women. Two-
tailed p values <0.05 were regarded as statistically significant. SAS
version 9.4 (SAS Institute, Cary, NC, USA) was used for statistical
analysis.
3. Results

The prevalence of unpredictable work schedules by the char-
acteristics of the study sample is presented in Table 1. There were
8,021 individuals (23.3%) who reported unpredictable work
schedules. Men (25.5%) had more unpredictable work schedules
than women (20.3%). Unpredictable work schedules were more
prevalent among service and sales workers (27.7%) and blue-collar
workers (25.2%), workers with long working hours (>52 h/wk)
(30.9%), <1 month contract period (31.4%), and shift workers
(38.6%).

The prevalence of depressive symptoms over the last 1 year by
the characteristics of participants are shown in Table 2. The overall
prevalence of depressive symptoms was 2.0% in the total sample,
and they were higher in those who had unpredictable work
schedules (3.6%) than in those who did not (1.5%).

Depressive symptoms were more prevalent among older par-
ticipants aged �60 years (2.8%), lower than high school education
(3.2%), another marital status than married/live together (2.4%),
blue-collar workers (2.4%), lowest salary group (2.5%), longworking
l N ¼ 34,486 Men N ¼ 19,705 Women N ¼ 14,781

,021 (23.3) 5,025 (25.5) 2,996 (20.3)

,432 (25.2) 714 (26.9) 718 (23.8)
,823 (21.9) 1,209 (23.5) 614 (19.2)
,064 (23.0) 1,367 (25.5) 697 (19.4)
,765 (24.7) 1,101 (26.7) 664 (22.0)
938 (21.4) 634 (26.2) 303 (15.5)

580 (19.5) 349 (25.7) 232 (14.4)
,810 (26.1) 1,668 (27.9) 1,142 (24.0)
,631 (22.3) 3,008 (24.3) 1,622 (19.3)

,494 (23.5) 1,371 (25.5) 1,123 (21.5)
,527 (23.1) 3,654 (25.5) 1,873 (19.6)

,499 (22.5) 882 (23.3) 617 (21.3)
,743 (18.1) 1,126 (20.6) 617 (14.8)
,211 (27.7) 922 (30.0) 1,289 (26.3)
,568 (25.2) 2,095 (28.4) 473 (16.9)

,496 (21.8) 856 (24.9) 1,640 (20.4)
,226 (22.6) 1,364 (25.3) 862 (19.4)
,765 (24.4) 1,462 (25.1) 304 (21.5)
,534 (25.8) 1,343 (26.5) 191 (21.5)

986 (24.3) 326 (26.8) 660 (23.2)
,646 (21.8) 3,647 (23.8) 2,000 (18.8)
,388 (30.9) 1,052 (33.0) 336 (26.0)

,413 (22.8) 4,205 (25.0) 2,209 (19.6)
,063 (22.7) 447 (24.9) 616 (21.4)
544 (31.4) 373 (33.6) 171 (27.5)

,999 (22.8) 4,652 (25.1) 2,347 (19.2)
,022 (27.3) 373 (31.8) 649 (25.2)

,461 (21.2) 4,087 (23.7) 2,375 (18.0)
,560 (38.6) 938 (38.5) 622 (38.7)

,425 (22.7) 4,683 (24.9) 2,742 (19.6)
596 (34.8) 342 (38.4) 254 (30.8)

,883 (23.6) 2,903 (26.2) 1,980 (20.6)
,138 (22.8) 2,122 (24.6) 1,016 (19.7)



Table 2
Prevalence of depressive symptoms of the study population, N (%)

Total N ¼ 34,486 Men N ¼ 19,705 Women N ¼ 14,781

Total 684 (2.0) 364 (1.8) 319 (2.2)

Unpredictable work schedule No 397 (1.5) 177 (1.2) 220 (1.9)
Yes 287 (3.6) 187 (3.7) 100 (3.3)

Age (y) <30 101 (1.8) 50 (1.9) 51 (1.7)
30e39 118 (1.4) 66 (1.3) 52 (1.6)
40e49 194 (2.2) 110 (2.0) 85 (2.4)
50e59 147 (2.1) 79 (1.9) 68 (2.3)
>60 124 (2.8) 60 (2.5) 64 (3.3)

Education <High school 95 (3.2) 44 (3.2) 52 (3.2)
High school 216 (2.0) 100 (1.7) 116 (2.4)
College 372 (1.8) 221 (1.8) 151 (1.8)

Marital status Married/live together 253 (2.4) 109 (2.0) 144 (2.8)
Others 431 (1.8) 256 (1.8) 175 (1.8)

Occupation Professional and manager 125 (1.9) 73 (1.9) 52 (1.8)
Office worker 155 (1.6) 84 (1.5) 71 (1.7)
Service and sales 163 (2.0) 48 (1.6) 115 (2.3)
Blue-collar worker 240 (2.4) 159 (2.2) 81 (2.9)

Salary (10,000 KRW/mo) <200 283 (2.5) 88 (2.6) 195 (2.4)
200e299 177 (1.8) 101 (1.9) 76 (1.7)
300e399 102 (1.4) 74 (1.3) 28 (1.9)
>400 122 (2.1) 100 (2.0) 22 (2.4)

Weekly working hour <40 96 (2.4) 31 (2.5) 65 (2.3)
40e52 471 (1.8) 258 (1.7) 213 (2.0)
>52 117 (2.6) 75 (2.4) 42 (3.2)

Contract period >1 y 504 (1.8) 271 (1.6) 233 (2.1)
1 moe1 y 119 (2.5) 52 (2.9) 67 (2.3)
<1 mo 61 (3.5) 42 (3.7) 20 (3.2)

Part-time Full-time 584 (1.9) 328 (1.8) 256 (2.1)
Part-time 100 (2.7) 36 (3.1) 63 (2.5)

Shift work No 587 (1.9) 307 (1.8) 280 (2.1)
Yes 97 (2.4) 57 (2.4) 39 (2.4)

Platform labor No 629 (1.9) 338 (1.8) 292 (2.1)
Yes 55 (3.2) 27 (3.0) 28 (3.4)

Having a child (�18 y) No 444 (2.1) 222 (2.0) 222 (2.3)
Yes 240 (1.7) 143 (1.7) 97 (1.9)
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hours (>52 h/wk) (2.6%), <1 month contract period (3.5%), and
part-time workers (2.7%).

The associations between unpredictable work schedules and
depressive symptoms obtained from multiple logistic regression
analyses stratified by gender are shown in Table 3. The odds ratio
(OR) for depressive symptoms was significantly higher in the
workers with unpredictable work schedules than those without it
in Model 1 (OR ¼ 2.51, 95% confidence interval [CI] 2.02e3.13)
controlling for age, sex, education, salary, marital status, and Model
2 (OR ¼ 2.43, 95% CI 1.93e3.07) additionally adjusted for occupa-
tion, contract period, full-time versus part-time, shift work, weekly
working hours, and parental status. Besides unpredictable work
schedules, not being married (OR ¼ 1.72, 95% CI 1.31e2.25) and
contract period (<1 month; OR ¼ 1.58, 95% CI 1.02-2.44) showed
statistically significant associations with depressive symptoms. In
women, having a child under the age of 18 years showed a
marginally significant increased risk for depressive symptoms
(OR ¼ 1.36, 95% CI 0.97e1.93).

A significant interaction was present for gender and unpre-
dictable work schedules in both Model 1 (p ¼ 0.018) and Model 2
(p ¼ 0.021); therefore, gender stratified analyses were performed.
In Model 2 analysis stratified by gender, both men and women
showed a significant association between unpredictable schedules
and depressive symptoms, and men showed a greater increase in
OR (3.04, 95% CI 2.18e4.24) than women (OR ¼ 1.82, 95% CI 1.32e
2.51).

Regarding the interaction between weekly working hours and
unpredictable schedule, Model 2 added interaction terms for un-
predictable schedule * weekly working hour groups in male
workers. The results showed a significant interaction for the short
working hour group (<40 h/wk; p ¼ 0.006) in the direction of
lowering the risk of depressive symptoms, whereas long working
hours (>52 h/wk) * unpredictable work schedule showed
marginally significant interaction (p ¼ 0.06) in the direction of
elevating the risk. However, there was no significant interaction
between working hours and unpredictable work schedules in
women.

Table 4 shows the results of multiple logistic regression analysis
among selected subgroups. It showed a significant association be-
tween unpredictable work schedules and depressive symptoms
across almost all subgroups. The intensity of associations between
unpredictable work schedule and depressive symptoms was
stronger among male office workers (OR¼ 7.76, 95% CI 3.62e16.65)
and workers with a long working hour (>52 h/wk; men: OR¼ 3.35,
95% CI 1.65e6.78; women: OR ¼ 3.30, 95% CI 1.34e8.08). Among
men, the highest income group showed higher OR (7.64, 95% CI
3.66e15.96), whereas the lowest income group showed higher OR
(1.87, 95% CI 0.95e3.70) in women. Men showed similar ORs
regardless of the presence of children, but women with children
showed higher OR (2.54, 95% CI 1.52e4.23) compared to women
without children (OR ¼ 1.58, 95% CI 1.05e2.38). When the analysis
was restricted to platform workers, the risk of depressive symp-
toms was higher among workers with unpredictable work sched-
ules, but the results were not statistically significant.
4. Discussion

We found that workers engaged in unpredictable work sched-
ules have a higher risk of depressive symptoms compared to those
with predictable work schedules in Korea. The association



Table 3
The ORs and 95% CIs of unpredictable work schedules on depressive symptoms.

Total Men Women

Model 1* Model 2y Model 1* Model 2y Model 1* Model 2y

OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI OR 95% CI

Unpredictable
work schedule
No 1.00 1.00 1.00 1.00 1.00 1.00
Yes 2.51 2.02-3.13 2.43 1.93-3.07 3.20 2.33-4.39 3.04 2.18-4.24 1.84 1.36-2.48 1.82 1.32-2.51

Age (y) 1.02 1.01-1.03 1.02 1.01-1.03 1.01 0.99-1.02 1.00 0.99-1.02 1.02 1.01-1.04 1.03 1.01-1.04

Sex
Men 1.00 1.00
Women 1.12 0.88-1.42 1.21 0.94-1.57

Education
<High school 1.14 0.76-1.71 1.02 0.65-1.61 1.33 0.77-2.30 0.97 0.51-1.84 0.90 0.48-1.70 0.90 0.46-1.78
High school 0.93 0.72-1.21 0.86 0.65-1.15 0.80 0.56-1.15 0.67 0.45-0.99 1.11 0.76-1.64 1.07 0.69-1.65
College 1.00 1.00 1.00 1.00 1.00 1.00

Salary (10,000 KRW)
<200 1.04 0.72-1.50 1.03 0.71-1.51 1.26 0.79-2.02 1.16 0.72-1.90 0.85 0.45-1.60 0.86 0.46-1.62
200e299 0.85 0.58-1.25 0.82 0.55-1.22 0.97 0.61-1.54 0.94 0.57-1.54 0.70 0.36-1.37 0.68 0.34-1.34
300e399 0.70 0.47-1.05 0.69 0.46-1.03 0.67 0.42-1.06 0.66 0.41-1.06 0.84 0.39-1.81 0.82 0.38-1.76
>400 1.00 1.00 1.00 1.00 1.00 1.00

Marital status
Married/live
together

1.00 1.00 1.00 1.00 1.00 1.00

Single/others 1.53 1.21-1.92 1.72 1.31-2.25 1.14 0.79-1.65 1.17 0.73-1.89 1.94 1.44-2.60 2.23 1.65-3.03

Occupation
Professional and
manager

1.00 1.00 1.00

Office worker 0.95 0.65-1.38 0.84 0.49-1.43 1.03 0.60-1.75
Service and sales 0.87 0.60-1.25 0.60 0.34-1.08 1.13 0.67-1.90
Blue-collar worker 0.99 0.67-1.47 0.85 0.51-1.43 1.21 0.66-2.23

Contract period
>1 y 1.00 1.00 1.00
1 moe1 y 1.23 0.89-1.69 1.76 1.09-2.84 0.89 0.58-1.36
<1 mo 1.58 1.02-2.44 2.12 1.13-3.99 1.07 0.57-2.02

Part-time
Full-time 1.00 1.00 1.00
Part-time 1.13 0.76-1.68 1.30 0.66-2.57 1.02 0.64-1.63

Shift work
No 1.00 1.00 1.00
Yes 0.99 0.73-1.35 1.00 0.65-1.54 0.98 0.60-1.59

Weekly working
hour (h)

1.02 1.01-1.03 1.02 1.01-1.03 1.01 0.99-1.02

Having a child under
the age of 18 y
No 1.00 1.00 1.00
Yes 1.25 0.94-1.67 1.09 0.68-1.74 1.36 0.97-1.93

CI, confidence interval; OR, odds ratio.
* Adjusted for age, sex, education, salary, and marital status.
y Adjusted for age, sex, education, salary, marital status, occupation, contract period, full-time versus part-time, shift work, weekly working hours, and having a child under

the age of 18 years.
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remained significant after controlling possible confounders
including socioeconomic status (SES) and selected work charac-
teristics. Subgroup analysis revealed that among almost all sub-
groups (defined by work characteristics), the association between
unpredictable work schedules and depressive symptoms was
found.

Our findings are in line with previous studies on the impact of
unpredictable work hours on the health and well-being of workers.
In a previous study using the data from the EWCS, individuals with
fixed start and finish times reported less stress, fatigue, sleeping
problems, and anxiety [3]. According to a study based on a survey of
police officers in the United Kingdom, unpredictability in the work
schedule was associated with greater work-life conflict and
perceived stress [22]. Among retail workers in the United States and
Canada, the unpredictable work schedule was associated with
work-life conflict [5,23]. Unpredictable working hours was also
associated with less healthy eating behavior [24].

Precarious workdincluding involuntary part-time work, tem-
porary work, or contract workdis known to be a major contributor
to nonstandard working hours including unpredictable work
schedules [25e27]. Low SES of precarious workers might underlie
the adverse impact of unpredictable work schedules on workers'
depressive symptoms. In addition, SES can also be an effect modi-
fier of the association between unpredictable work schedules and
depressive symptoms. Low SES workers having fewer resources to
manage unpredictable work schedules could be affected more. In
our data, the association between unpredictable work schedules
and depressive symptomswas stronger in high-incomemen, as well
as in low-incomewomen, based on themarginally significant three-
way interaction between unpredictable schedule, salary, and
gender (p ¼ 0.056).

Generally, unfavorable work hours are linked to a lack of indi-
vidual control over hours and work stress [28]. These factors could
mediate the association between unpredictable work schedules
and depressive symptoms. In addition, short notice of changes to
work schedules influenced time-based and strain-based work-life
conflict [5,12]. Work-life conflict is a psychosocial factor strongly
associated with various health outcomes including self-rated



Table 4
Adjusted OR and 95% CI of unpredictable work schedule for depressive symptoms in subgroups by sex

Men Women

OR 95% CI OR 95% CI

Subgroups
Occupation Professional and manager 2.79 1.35e5.74 0.99 0.42e2.33

Office worker 7.76 3.62e16.65 2.62 1.22e5.61
Service and sales 3.49 1.59e7.66 2.56 1.70e3.86
Blue-collar worker 1.80 1.17e2.77 1.29 0.64e2.59

Contract period >1 y 3.85 2.57e5.76 2.17 1.52e3.08
1 moe1 y 0.80 0.34e1.86 1.06 0.47e2.39
<1 mo 2.94 1.23e7.05 1.28 0.28e5.87

Part-time Full-time 3.32 2.33e4.72 1.97 1.40e2.78
Part-time 1.56 0.71e3.45 1.44 0.71e2.92

Working hour (h/wk) <40 0.51 0.16e1.63 1.62 0.83e3.14
40e52 3.50 2.32e5.26 1.68 1.11e2.55
>52 3.35 1.65e6.78 3.30 1.34e8.08

Salary (10,000 KRW/mo) <200 1.59 0.87e2.90 2.00 1.34e3.01
200e299 2.74 1.32e5.70 1.87 0.95e3.70
300e399 2.10 1.10e4.01 1.57 0.59e4.19
>400 7.64 3.66e15.96 1.03 0.30e3.48

Platform labor No 3.11 2.20e4.40 1.84 1.30e2.60
Yes 2.36 0.77e7.22 1.43 0.59e3.43

Marital status Married/live together 3.49 1.77e6.90 1.10 0.60e2.01
Single/others 2.88 1.98e4.19 2.69 1.87e3.87

Having a child under the age of 18 y No 3.04 1.98e4.67 1.58 1.05e2.38
Yes 3.02 1.80e5.08 2.54 1.52e4.23

Adjusted for age, sex, education, salary, marital status, occupation, contract period, full-time versus part-time, shift work, weekly working hours, and having a child under the
age of 18 years.
CI, confidence interval; OR, odds ratio.
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health, sleep disorders, stress, and burnout [29]. Nonstandard
working hours including irregular or unpredictable work schedules
adversely impact on amount and quality of sleep [6,30]. Consid-
ering that insufficient sleep could be related to depression [31],
sleep disruption might be in the path between unpredictable work
schedules and depressive symptoms.

Working irregular and unpredictable hours is expected to be a
source of stress, particularly for women because of the difficulty to
manage family responsibility [32]. However, in the gender-
stratified analysis, we found a stronger association between un-
predictable work schedules and depressive symptoms among men
than women, and the interaction between unpredictable work
schedules and gender to depressive symptoms was statistically
significant.

A previous EU survey reported no gender difference in the as-
sociation between irregular and variable work hours and health
problems [3]. Thus, contrary to our hypothesis, it is not clear
whether the impact of unpredictable work schedules is stronger in
women than in men. Even for long working hours which has been
studied extensively, some studies reported significant associations
only in men, whereas others found both groups to be affected [1].
Considering the high degree of gender segregation in the labor
force, the nature of unpredictable work schedules could be
different by gender, usually overtime for men and part-time for
women [3]. In Korea, which has one of the highest working hours
among the OECD countries, longer working hours for men could be
potentiating the negative impact of unpredictable work schedules.
There may also be differential selection into the workforce by
gender, though our study sample represents all employed workers
in Korea. A high gender employment gap has been reported in
Korea, which is especially large among college-educated workers,
ranking at the top among OECD countries [33]. In addition, married
women were 40e60% less likely to participate in the labor force
than single women in Korea [34]. This suggests that women having
more family responsibilities might be more likely to leave the labor
market. By contrast, women forced to take both the responsibility
of being the primary income earner and caregiver (i.e., single
mothers) can be predicted to suffer the most from unpredictable
work schedules. Indeed, our data indicated a much higher preva-
lence of depressive symptoms (9.8%) among single mothers with
unpredictable work schedules compared to the other women with
unpredictable schedules (3.2%) (data not shown).

Different normative role expectations by gender may also play a
role. For example, in a previous study based in the United States,
workers-oriented flexible working hours (compressed work weeks
combined with flexitime, which are supposed to have greater
workers' control) increased stress and burn-out among women but
benefited men [35]. The authors argued about the possibility that
men prioritize personal leisure, whereas women tend to engage in
additional family-related activities when they secure extra time
[35]. Similarly, less autonomy in work schedules caused by unpre-
dictable work hours might affect men more than women.

We hypothesized unpredictable work schedule would be
associated with depressive symptoms beyond precarious work.
Indeed, after controlling several dimensions of precarious work
(working hours, salary, duration of contract, and part-time), we
still found a significant association between unpredictable work
schedules and depressive symptoms. By contrast, stratified anal-
ysis revealed an even stronger association among full-time
workers, workers with long-term contracts, and higher incomes.
These findings suggest that the impact of unpredictable work
schedules is not confined to precarious or nonstandard workers.
Precarious workers, especially young workers, have lower expec-
tations about salary and job security [36], whereas workers in
more stable jobs are likely to have higher expectations, resulting
in low job satisfaction when their schedules become unpredictable
[37]. Thus, the subjective perception of working conditions and
satisfaction might moderate the effect of unpredictable work
schedules on mental health.

A strength of the present study is that the study sample was
drawn from a nationwide representative sample of employed
workers. To the best of our knowledge, this is the first study
investigating the association between unpredictable work sched-
ules and depressive symptoms in Korea.
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There were several limitations in the present study. First, the
cross-sectional design made us unable to determine the causal
relationship between unpredictable work schedules and depressive
symptoms. Reverse causation cannot be ruled out. Second, we used
variables measured by self-report. The single item may underesti-
mate the prevalence of depressive symptoms [38]. However, the
2.0% prevalence of depressive symptoms over the past year in our
data was comparable to the 1.6% prevalence of major depression
from the Survey of Mental Disorders in Korea using K-CIDI (Korean
version of Composite International Diagnostic Interview) with na-
tionally representative samples in 2016 [39]. In addition, according
to several studies, even a single item about depressive symptoms
has a strong correlation with clinically diagnostic measures of
depression in various populations [40e43]. Also, we controlled for
factors such as age, education, and income, whichmight potentially
impact the sensitivity of the outcome measure.

Future studies could benefit from using objective measures of
variables and longitudinal design.

We found that workers who have unpredictable work schedules
have a higher risk of depressive symptoms independent of other
aspects of precarious work. Regarding gender difference, we could
not find a stronger impact of unpredictable work schedules among
women compared to men (with the notable exception of single
mothers). Policies for strengthened workplace protections against
unfair work schedules should be considered as well as decreasing
long working hours.
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