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Objectives  Many studies have reported noticeable increases in the proportion of employees working either relatively short or rela-
tively long hours. Such trends have been accompanied by an increasing concern that how much subjective mental well-being of em-
ployees would be influenced by their hours of work. The aim of this study was to investigate the association between work hours and
clinically relevant depressive symptoms with demographic variables adjusted.

Methods Participants were employees of a total of 56 private companies and local government organizations in Korea, aged 19 to
65 years. A self-report questionnaire that included items on working hour, job stress, levels of depression, and socio-demographic fac-
tors was administered to 15360 Korean employees, with 14477 valid responses. Hierarchical linear regression analyses, adjusted for
sociodemographic factors, job related demographic factors, job stress, were used additionally to estimate the association between
working hours and depressive scores.

Results We found that working more than 40 hours per week correlated positively with the level of depressive symptoms after ad-
justing for demographic variables and the level of job stress. Furthermore, working 40 or fewer hours per week correlated negatively
with the level of depressive symptoms. Being younger (B = -0.078, p = -0.099), being a female (B = 2.770, p = 1.268), and possessing a
lower level of education (B = -0.315, = -1.125) were significantly associated with higher level of depressive symptoms in all respondents.
Conclusions  Both of working excessively long or short hours is significantly associated with the prevalence of depressive symp-
toms. Establishing proper office hours for employees is critical to improving the quality of working conditions and maintaining good
mental health in the workplace.
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Introduction

In industrialized nations, the average number of working hours

per week has generally decreased in recent decades, but variations

@ This is an Open Access article distributed under the terms of the Creative Commons
Attribution Non-Commercial License (https://creativecommons.org/licenses/by-
nc/4.0) which permits unrestricted non-commercial use, distribution, and reproduc-
tion in any medium, provided the original work is properly cited.
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in the structure of the average workweek have increased.”” Many
studies have reported an increase in the number of workers who
work excessively long or short hours. Long working hours are
characteristically prominent in East Asian countries, especially in
Japan and Korea.” According to country-specific working-hour
data published by the Organization for Economic Cooperation
and Development (OECD) in 2020, Koreans work an average of



1908 hours per year, which is significantly higher than the OECD
average of 1687 hours and is the fourth highest in the world.

Many studies have reported an increase in the risk of depres-
sion for people working long hours,"” but that research has
primarily analyzed data from Western countries or used small
samples”” from specific occupations, such as doctors.”"”"” Fur-
thermore, those studies merely confirmed the presence or ab-
sence of depression according to working hours and were unable
to confirm the relationship between working hours and depres-
sion severity.

Recent studies have shown that working not only too many
but also too few hours can affect workers’ mental health. Few
studies have examined the relationship between low employment
and depression, and some of those have conceptualized situations
in which the working environment does not match workers’ pre-
ferred time, wage, and position as “work hour mismatch.”"?""¥
Specifically, cases in which workers are unable to work as many
hours as they want have been referred to as “underemployment.”
Studies found that underemployment caused unstable employ-
ment and low-wage problems due to non-regular and part-time
work, which worsened physical and mental health due to de-
creased activity. However, those studies rarely analyzed the re-
lationship between actual working hours and depression in em-
ployees in their samples with below-average working hours.

Problems in the working environment are a major source of
chronic stress. For example, inadequate working hours cause
negative emotional reactions such as anger and frustration and
physiological changes such as increased blood pressure and mus-
cle tension in the short term; in the long term, they increase work-
ers’ risks of developing mental and physical illnesses.””"® Chronic
stress can lead to absenteeism (absence from the workplace due
to ill health) or presenteeism (presence at the workplace despite
ill health, but with reduced productivity), both of which lower
productivity in the corporate environment or society.

In this study, demographic variables, socio-statistic variables,
and workplace stress were adjusted in steps for approximately
15000 Korean workers to evaluate the relationship between work-
ing hours and the severity of depressive symptoms as a contin-
uous variable. This study is significant for its evaluation of the
association between working hours and the severity of depres-
sive symptoms across a working-hour spectrum ranging from
1 to 100 hours/week and its estimation of the number of work-
ing hours appropriate to prevent depression.

Methods

Participants
This research was conducted as a part of the Kangbuk Sam-
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sung Workplace Mental Health study, a cross-sectional survey
of Korean workers aged 19 to 65 years who attended a workplace
mental health check-up program at Kangbuk Samsung Hospi-
tal, Seoul, Korea. Participants employed by 56 companies and
local governmental organizations were invited to voluntarily
participate in the mental health examination from June 2015 to
October 2019 (n = 15360; valid answer, 14477, 92.4%).

Measures

Dependent variable

The severity of depressive symptoms was assessed with the
Korean version of the Center for Epidemiologic Studies Rating
Scale for Depression (CES-D).”"” The standard cutoff point of 16

or more was used to classify patients with depressive symptoms.””

Independent variables

The socio-demographic factors collected as independent vari-
ables were age, sex, level of education, and marital status. Job-re-
lated demographic factors were also collected: position and du-
ration of work at the current workplace. Job stress was assessed
using the Short Form of the Korean Occupational Stress Scale
(KOSS-SF).*?

We defined working hours as the number of hours participants
worked per week on average each year, including overtime and
night duty working hours. According to the Ministry of Employ-
ment and Labor’s Yearbook of Employment and Labor Statis-
tics 2019, average working hours across all industries were 171.2
hrs per month, or 39.39 hrs per week. Mindful of the lack of con-
sensus across industries regarding appropriate working hours,
we referred to legislations on the standard working hours of 40
to 44 hours per week in many other OECD countries such as the
US,” Germany,” and Japan.” We thus split employees into two
groups: those working more than 40 hours per week and those
working 40 or fewer hours per week.

Statistical analysis

For the univariate analyses, we used Mann-Whitney-U tests
and chi-square tests. Pearson’s correlation and multicollinearity
diagnostics confirmed that multicollinearity was not an issue
in our data. For the multivariate analyses, we performed hierar-
chical linear regression analyses using the CES-D scores as the
dependent variable. We divided participants into two group based
on the reference point of 40 hours, the legal number of working
hours in Korea. Model 1 tested the associations of socio-demo-
graphic factors with the severity of depressive symptoms. Job-
related demographic factors, Job stress (measured by KOSS-SF),
and working hours were added in Model 2, 3, and 4, respectively.
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All these analyses were repeated in both groups with working
hours of more than 40 hours and 40 or fewer hours per week.
A re-analysis was conducted based on the median value in the
study data, 44 hours. Statistical significance was set a priori at
a = 0.05 (two-sided) to limit Type-I errors. Additionally, multiple
logistic regression was used to analyze the association between
working hour and the severity of depressive symptoms accord-
ing to those factors. All analyses were conducted using the PASW
statistics for windows, version 18 (SPSS Inc., Chicago, IL, USA).

Ethics statement

The protocol for this study was reviewed and approved by the
Institutional Review Board (IRB) of Kangbuk Samsung Hospi-
tal (IRB No. KBSMC 2019-01-042). The IRB waived the informed

consent requirement because de-identified data routinely col-
lected from workplace mental health screenings were used.

Results

Participant characteristics

Table 1 summarizes the descriptive information for socio-de-
mographic factors, job-related demographic factors, job stress,
the severity of depressive symptoms (CES-D) and working hours.
We created depression and non-depression groups using a CES-
D score threshold of 16 points and found that working hours
were associated with depression, age, sex, level of education, and
workplace position.

Table 1. Socio-demographic and psychological characteristics of the study population

Univariate analyses*

Variables Min Max n :TO]TZ:W) No depression group  Depression group e 0
(n=11411) (n = 3066)
Age, years 16 72 39.2 +9.3 39.8 +9.3 36.91 + 8.9 -15.3 < 0.001**
Sex 229.4 < 0.001**
Male 8490 (55.3) 7059 (83.1) 1431 (16.9)
Female 5987 (44.7) 4352 (72.7) 1635 (27.3)
Education® 30.6 < 0.001**
High school graduate 1727 (12.6) 1369 (12.7) 358 (12.4)
College 2596 (19.0) 1971 (18.3) 625(21.7)
University 8073 (59.1) 6387 (59.2) 1686 (58.6)
Master’'s degree 1264 (9.3) 1056 (9.8) 208 (7.3)
Marital status* 0.5 0.790
Married 8800 (40.8) 6932 (60.7) 1868 (60.9)
Unmarried 4697 (32.4) 3698 (32.4) 999 (32.6)
Other 980 (6.8) 781 (6.8) 199 (6.5)
Positions 111.5 < 0.001**
Executive 432 (2.9) 379 (3.3) 53(1.7)
Senior 4050 (28.0) 3376 (29.6) 674 (22.0)
Junior 9195 (63.5) 7083 (62.1) 2112 (69.0)
Other 795 (5.6) 571 (5.0) 224 (7.3)
Job duration, years 0 42 11.0 £ 9.5 11.5+93 11.6 + 37.4 -0.3 0.730
KOSS-SF 0 104 61.4 +9.6 61.4 + 9.6 61.4 +9.6 -0.4 0.660
CES-D 0 60 100 + 9.5 5.94 + 4.25 25.04 + 8.55
Hours of work per week 1 100 441 +17.3
< 40 hours 1 40 23.8 + 153 24.4 + 15.4 21.5 + 15.1 -4.0 < 0.001**
> 40 hours 41 100 52.8 + 8.5 52.6 + 8.4 53.5+ 9.0 -4.4 < 0.001**
< 44 hours 1 44 25.87 £ 15.6 27.33 £ 15.62 24.62 + 15.84 -3.552 < 0.001**
> 44 hours 45 100 53.41 + 8.37 53.22 + 8.26 54.16 + 8.77 -4.621 < 0.001**

Data are presented as mean + standard deviation or number (%). No-depression group: CES-D < 16; Depression group: CES-D >
16. *Univariate analyses (Mann-Whitney-U tests for continuous variables and chi-square tests for categorical variables) were con-
ducted with depression as the dependent variable; tEducational level (high) includes master's and doctorate degrees (Valid an-
swer = 13660, missing rate = 6.64%); *Marital status (single) includes never married; SJob grade (high) includes executive team
members (Valid answer = 14472, missing rate = 0.03%); **p < 0.001. CES-D, Center for Epidemiologic Studies Rating Scale for De-
pression; KOSS-SF, Short Form of the Korean Occupational Stress Scale

48



Hierarchical linear regression analyses with the CES-D
score as the dependent variable and working hours as
the independent variable in the group with working
hours of more than 40 hours per week

The results of the hierarchical linear regression analyses of
the association between the level of depressive symptoms and
socio-demographic factors, job-related demographic factors, job
stress, and working hours are summarized in Table 2. A strong
positive association was found between working more than 40
hours (p < 0.001) and the CES-D score in Model 4 (Fig. 1). This
final model explained 3.5% of the variance in the level of depres-
sive symptoms. Furthermore, in Model 4, the relative influence
of the significant variables was defined as the magnitude of the
absolute value of the standardized coefficient . A comparison
showed that the variables influenced the CES-D score in the fol-
lowing order: age (p = -0.078), being a male ( = 2.770), lower
education (B = -0.315), job duration (p = 0.008), and working
more hours ( = 0.082).

Hierarchical linear regression analyses with the CES-D
score as the dependent variable and working hours as
the independent variable in the group with working
hours of 44 hours or fewer per week

The results of the hierarchical linear regression analysis of the
association between the level of depressive symptoms and so-
cio-demographic factors, job-related demographic factors, job
stress, and working hours are summarized in Table 3. A strong
negative association existed between working 40 or fewer hours
(p < 0.001) and the CES-D score in Model 4 (Fig. 1). This final
model explained 3.7% of the variance in the level of depressive
symptoms. A comparison showed that variables influenced the
CES-D score in the following order: age (f = -0.099), being a
male (B = 1.268), lower education (B = -1.125), being unmarried
(B =0.704), and working fewer hours (} = -0.063).

Hierarchical linear regression analyses with groups
divided by average working hours and multiple logistic
regression analysis of the association between work
hour and the severity of depressive symptoms

We also performed the same hierarchical linear regression
analyses with the reference point of 44 hours, which was the av-
erage number of working hours per week in our data. There was
no significant change to the previous results (Tables 4 and 5). Ta-
ble 6 indicates the results of the multiple logistic regression anal-
ysis of factors associated with depressive symptoms. It was found
that the lowest risk of depression was associated with the work-
ing hour group of 41-48 hours a week, which was similar to the
reference point of 40 or 44 hours a week as in our study. The risk

Table 2. Hierarchical linear regression analyses with the CES-D score as the dependent variable and working hours as the independent variable in the group with working hours of more

than 40 hours per week
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T

Model 4

Beta

B

T

Model 3

Beta

B

T

Model 2

Beta

B

T

Model 1

Beta

B

Independent variables

Socio-demographic factors

-5.628 < 0.001**
11.478 < 0.001**

-0.075
-2.200

-0.078

-5.818 < 0.001**
10.652 < 0.001**

-0.078
-2.217

-0.081

-5.818 < 0.001**
10.654 < 0.001**

-0.078
-2.221

-0.081

< 0.001**
10.693 < 0.001**

-6.157
-2.288
1.426

-0.077

-0.079

Age

0.141
-0.027

2.770
-0.315

0.130
-0.027

2.553
-0.319

0.130
-0.027

2.553
-0.319

0.130
-0.027

2.551
-0.311

Sex, male

0.028*
0.149

0.027*

0.154

0.026*

0.153

0.022*
0.154

Education, lower

0.017  1.443

0.306

1.426

0.016

0.303

1.428

0.016

0.303

0.016

0.303

Marital status, married
Job-related demographic factors

0.801 -0.052 -0.003 -0.247 0.805 -0.099  -0.006 -0.472 0.637

-0.251

-0.003

-0.053

Position, higher
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Fig. 1. Relationships between depression score and hours worked per week.

of depression was also significantly higher in participants with
younger age, female, and low education.

Discussion

In this study, we aimed to identify the relationship between
the number of working hours for Korean employees, other fac-
tors, and the level of depressive symptoms. We discovered the
U-shaped trend in the association between working hour and
the level of depressive symptoms, as the severity of depressive
symptoms neared the extremes both below and above the ref-
erence point of 40 hours of work per week.

Industrialization has caused many labor problems,* and the
Labor Standards Act was enacted in Korea to guarantee labor
rights. The previous studies have focused and examined on the
negative effects of exceeding a certain number of working hours
rather than the effects of insufficient work time. Many previous
studies have suggested that physical and mental health worsens
and the severity of depressive symptoms increase as working
hours increase.”””” In the 5-Year Follow-Up of the Whitehall IT
Study published in 2011," the incidence of depression was 2.43
times higher in workers who worked 11 or more hours per day
compared with workers who worked for an average of 7 to 8
hours per day. A previous study of the general population in the
UK showed that female who worked for an average of 35 to 40
hours per week had fewer depression symptoms than female
who worked for 55 or more hours per week.” Several papers
published in Korea, Japan, Canada, and Australia also identified
a relationship between working hours and depression and found
that depression increased as working hours increased in par-

ticular occupation.”””"”

50

Meanwhile, since the early 2010s, studies have reported that
an increase in working hours might not increase the level of de-
pressive symptoms.”””"”"” Instead, researchers have proposed
that work-hour mismatch occurs when a person’ actual number
of working hours differs from what they prefer and that quality
of life is only reduced when the actual number of working hours
exceeds the preferred number of working hours.””"”" Those
studies also suggest that working long hours can lower life sat-
isfaction and increase the risk of depression by increasing the
possibility of overemployment.” In addition, overemployment
accompanied by an increase in employment instability through
irregular working patterns such as night work and weekend work
could explain the associated increase in the level of depressive
symptoms.””” Those possibilities are in line with our findings
in this study.

On the other hand, few previous studies have examined the
relationship between reductions in working hours and depres-
sion as a primary outcome. Previous studies examined only the
abstract concept of work-hour mismatch by comparing the pre-
ferred number of working hours with the actual number of work-

") rather than examining the relationship between

ing hours,
the absolute number of working hours and depression. In fact,
some previous studies have argued that the two have no relation-
ship. The Americans’ Changing Lives (ACL) study published in
2003 analyzed the relationship between underemployment and
health by subcategorizing underemployment by hours, income,
skills, and status."” That study explained that underemployment
defined using low wages and job titles reduced workers’ activity,
resulting in a lack of confidence, chronic diseases, and depres-
sion, which is in line with the findings of other studies that found

that low wages are associated with decreased self-esteem and de-



Working Hours and Depressive Symptoms I Kim ES, et al

9|02 $S2.4S [PUOLDANDDO UDBIOY BY} JO WIOH HOYS ‘4S-SSOY ‘Uoissaidaq 1o} 9]pos Buiiny saipnis dibojoluep
-1d3 10} J2U8D ‘A-S3D "100°0 > Juy GO0 > dy SOIQPUDA JuspUSdaPUI SO JOMS} 10 SINOY i BUIOM Spundioind yiim pajpadal 91om SSSAIDUD ||V “JopUIDUIS) Sy} JO 10818 PaUIqUIOD
2y} pUOASQ UOIDIDOSSD By} SUILIDXS O} ‘D|gDUDA Juspuadapul ISO| 8y4 SO SINOY 7 UDY} 910W 10} BUBIOM Papn|oul # |9POW ‘Ajiould “sio4on) dlydpiBowap paiplal-gol pup oydoib
-OW9P-0ID0S JO $}09JJ8 Y} PUOASQ UOIDID0SSD S} SZAIDUD O} (4$-SSOM) $S8IIS GOl pepPL Jayln} € [OPOW "| [9POW Wolj palsnipo ‘siojony) dlydoibowsp pajplal-gol Buljpiodiod
-Ul AJJoUOIIPPD Z [9POW PUD ‘UoIssaidoap JO ALIBASS By} PUD $10100) D1ydoIBOWBP-0I00S By} USaMISJ SUOIDID0SSD Yl BUlSa) | [DPOW UM sasoyd N0} Ul PpaioNpuUod SOM SISAIoUY

G000 = ©Buoyd 1000 > ©Bupyd Y 1000 S 8Bupyd
Gee /€ = 9buoyd 4 8ey'e = obuoyo 4 ¥ 1°0 = oBupyo 4
GE0'0 =, ‘%1000 > d '858°€E = 4 0€0°0 =, ‘%1000 > d 'G61°€€ =4 0£0°0 =, ‘%1000 > d Zy1'8E = 4 0200 =, +x100°0 > d '§G1°/G =4 [SPOW B} JO SOUSHDLS
#1000 > 0LL'9  1£00 600 Joem Jad sinoy Bupiom
£90°0 06/'1- 1200~ 0Z00- G500 yS8'l-  ¢C00-  1200- 4$-SSOM
sSal4is qor
£5€°0 109°0- 8000~ ZTl°0- Sor'0 G/€0- S000- 600" 1/£0 99€°0-  S000-  £/0°0- uoyoINp qor
GSE0 8/1'0  TO000 1000 8¢€°0 /1’0 T000 1000 88¥°0 /€0  ¥000 1000 JayBly ‘uolisod
$I040D} DlydoiBowap pajp|al-qor
2010 7851~ 8100~ /8C0- yZ10 €8/’ l- 0200~ SlE0- [44N0) G08'l- 1200~ 82e0- yANN) yS8'l- 180  9€€0- POLIDW ‘SNYOJS [DIOW
10000 > 60V'Z- 090°0- 8FVE0- 41000 > €6V'Z- (€00~ 19€0- 1000 > 0LF'Z- 1€00- /SE0- #1000 > 16v'C- 6200- OvE0- lomo1 ‘uolponpP3
w1000 > GS8LL 9710  168C %1000 > €ITLIL 8EL'0 ¥CLT  +10000> &EL'LL LEI'0  ¥0LT #1000 > €SU'LL /ZEL'0  969C SlPW x9S
#1000 > 8lE€S- CL00 /00~ #1000 > 605G~ ¥/00- /£/00- #1000 > OFS'S- G/00- //000- #1000 > +08G- €00~ S/00 by
Nlelielel] U_LQO\_OOCLMU-O_UOm
d 1 ojeg g d 1 ojeg ! d 1 ojeg 9 d 1 ojeg g s0[qDLIOA JUspUBdapU|
7 [PPOW € [OPOW Z [19pOW | [OPOW

Moam Jad sinoy i ueyy
alow Jo sinoy Buppiom yum dnoub sy ul ajgeleA Juspuadapul 8y} se sinoy Buijiom pue ajqelieA Juspuadap ay) se 8109s -S3D dU) Yyum sasAjeue uoissalbal Jeaul| |eolydlelaiH i ajqeL

9|0 $S2.4S [PUOLDANDDO UDBIOY BY} JO WIOH HOYS ‘4S-SSOY ‘uoissaidaq 1o} 9]pos Buliby saipnis dibojoluep
-1d3 10} J8U8D ‘A-S3D "100°0 > Juy GO0 > dy SOIQPUDA JuspuUSdapPUl SO JOMS} 10 SINOY O BuIom spundioind yiim pajpadal a1om SSSAIDUD ||V “JopuIDuIS) 8y} JO 10818 PaUIqUIOD
oY} pUOASQ UOIDIDOSSD By} SUILIDXS O} ‘D|gPUDA Juspuadapul JSO| 8y4 SO SINOY Oy UDY} 9I10W IO} BUBIOM Papn|oul # |9POW ‘Aliould “si04on} dlydpiBowap paiplal-gol pup oydoib
-OW9P-0ID0S JO $}09Jj8 8y} PUOAS] UOIDIDOSSD S} 8ZAIDUD O} (4$-SSOM) $S8IIS gOl peppPL Jayln} € [OPOW "L [9POW Wolj palsnipo ‘siojony) dlydoibowsp pajplel-gol Buljpiodiod
-Ul AJJoUOlIPPD Z [9POW PUD ‘UoIssaIdap JO ALIBASS By} PUD $10100) D1ydoIBOUWSP-0I00S 8y} USSMISJ SUOIDID0SSD Y} BUliSa) | [DPOW UM sasoyd N0} Ul PajoNpUoD SOM SISAIoUY

6000 = ©BuByd 1000 = ©Bupyd Y 1000 S 8Bupyd Yy
005°Z€ = ebupyo 4 L'y = eBupyd 4 96" | = ebupyd 4
Tr0'0 =, %1000 > d'268°/1 =4 €600 =, +1000 > d'989°Gl =4 €600 =, 41000 > d 66181 =4 2€0'0 =, 41000 = d 91997 =4 [8POoW 8y} JO SONSIOLS
#1000 > ¥99°G- 8600- €900 Yoam Jad sinoy BUBOMm
j£4 4] 0080 ¥l00 ¥l00 LEV'0 88/0 ¥100 ¥100 4S-SSOX
ssaus qor
800 G/€0- £L000- €000~ ¥1,0 £9€°0- 9000- LOOO- ¥19°0 G0G°0-  6000- 2000~ uoupInp qor
0900 8/8'l  9€00 ¥190 oLtLo 665" L €00 §ZS0 yARNO] 996'l  0e00 €LlS0 JayBly ‘uolisod
$I040D} Dlydoibowap pajp|al-qor
xC€0°0 yr1'c  L£00  ¥0L0 «C€0°0 8yl'c /e00  60L0 xC¢€0°0 yyl'c /€00  £0L0 «£€0°0 9L’z £L£00  SOL0 PaLUDW ‘sNIDJS [OJUOW
#1000 > 14V’ £L600- GCL'Ll- 1000 > 6€67- £80°0- 9l0Ll- 1000 > €967 8800~ 120l- 000> 882'S- T&00- L0~ Jemo| ‘uonpoNP3
#1000 > 20€€ ¥900 89Tl #1000 > G0Z'€ 7900 9¢TL =000 > 66l'C 7900 ¥ET'L #1000 > /£T9€ 6900  99¢L S|oW xeg
#1000 > 0G8%- G600~ 6600~ 000> /90G- 00L'0- ¥0L'0- 000> T80'S- 00L'0- ¥OL'0- 000> 00£G- 80L0 €LL0- by
510400} DIydIBOWSP-0100§
d 1 pjog g d 1 ojog g d 1 ojog g d 1 ojog 9 so[qDLIOA JuspuadapU|
7 I9POW € I9SPOW T ISPOW L I9POW

Noom Jad Jomay Jo sinoy
¥ 10 sinoy Buppom yum dnoib sy ul sigelea Juspuadapul 8y} se sinoy Buppiom pue ajgeleA juspuadap 8y} se 8109s -S3D dy} Yum sashjeue uoissaibal Jeaul| [eolydlelalH ¢ ajqeL

Jjournal biolpsychiatry.or.kr 51



Korean J Biol Psychiatry 1 2022;29(2):46-55

Table 5. Hierarchical linear regression analyses with the CES-D score as the dependent variable and working hours as the independent variable in the group with working hours of 44 or

fewer hours per week

3]

T

Model 4

Beta

B

T

Model 3

Beta

B

T

Model 2

Beta

B

T

Model 1

Beta

B

Independent variables

Socio-demographic factors

-5.718 < 0.001**

-0.101

-0.105

1.320
-1.074
-0.387

-5.809 < 0.001**

-0.103

0.067
-0.086
-0.024

-0.107

1.313
-1.002
-0.365

-5.743 < 0.001**

-0.102

-0.106

-6.286 < 0.001**

-0.106

-0.111

Age

3.894 < 0.001**

-5.837
-1.635

0.067
-0.093
-0.025

3.859 < 0.001**

-5.437
-1.537

3.856 < 0.001**

-5.464
-1.506

0.067
-0.087
-0.023

1.313
-1.007

-0.358

4.130 < 0.001**

-5.740
-1.568

0.070
-0.090
-0.024

1.374
-1.039
-0.372

Sex, male

0.014* 0.013* 0.016*

0.071

0.013*

Education, lower

0.113

0.083

0.064

Marital status, married
Job-related demographic factors

0.015 0.957 0.863 0.003 0.014 0.925 0.858

0.003
0.247

0.706
0.714

0.011  0.694

0.002
0.262

Position, higher
Job duration

Job stress

0.016  0.920 0.548

0.708 0.272

0.833

0.014

0.883

0.015

1.834 0.073
-5.598 < 0.001**

0.028
-0.086

0.029
-0.053

0.030 1.916 0.064

0.031

KOSS-SF
Working hours per week

0.037

F=20.512, p < 0.001**, R?

0.030

F=18.825, p < 0.001**, R?

0.029

F=21.337, p < 0.001**, R?

31.695, p < 0.001**, R? = 0.029

F=

Statistics of the model

=31.335

F change

3.672

R? change < 0.001

Analysis was conducted in four phases with Model 1 testing the associations between the socio-demographic factors and the severity of depression, and Model 2 additionally in-
corporating job-related demographic factors, adjusted from Model 1. Model 3 further added job stress (KOSS-SF) to analyze its association beyond the effects of socio-demo-

graphic and job-related demographic factors. Finally, Model 4 included working for more than 44 hours as the last independent variable, to examine the association beyond the

F change

0.633

F change

0.007

R? change

0.030

R? change

combined effect of the remainder. All analyses were repeated with participants working 44 hours or fewer as independent variables. *p < 0.05; **p < 0.001. CES-D, Center for Epi-

demiologic Studies Rating Scale for Depression; KOSS-SF, Short Form of the Korean Occupational Stress Scale

pression. A study done by Korea Occupational safety and Health
Research institute revealed the South Korea’s current state of un-
deremployment that employed, elementary workers were the
most vulnerable groups who agonize over underemployment.
According to the industry, male workers in business facilities
management and female workers in self-consumption produc-
tion activities had the highest underemployment rate of 38.4%
and 19.0%, respectively.”” However, as mentioned earlier, under-
employment can be used to compare workers’ preferred and ac-
tual number of working hours; thus, workaholic employees whose
work hours exceed the legal maximum might still consider them-

selves underemployed."”

Therefore, it is unreasonable to regard
those data as representative of the relationship between reduc-
tions in working hours and the level of depressive symptoms.
In this study, we examined the relationship between subjects’
actual number of working hours and confirmed that the level
of depressive symptoms increased as working hours decreased.
According to the Korean National Health and Nutrition Exam-
** and the 11th Korean Labor Panel study

in 2011,” the proportion of non-regular workers and regular

ination Survey in 2013

workers working part-time was 38.2% and 1.1%, respectively;
compared with full-time workers, contract-workers were more
likely to work less than 40 hours per week, be high school grad-
uates, and receive a monthly wage of less than 1 million won.
Similarly, a study on how working hours and employment inse-
curity affected depressive symptoms found that temporary (con-
tract) workers had more symptoms of depression regardless of

the number of working hours,””"

indicating that temporary work
is more likely to be paid less and have fewer opportunities for
promotion and a poor working environment, resulting in a high-
er incidence of depressive symptoms. Meanwhile, the ACL study
showed that decreases in actual working hours improved em-
ployees’ satisfaction with their jobs. Those researchers explained
their finding by operationally defining “hours underemployment”
as working fewer than the desired number of hours in a job with
which one is generally satisfied.

In this study, the level of depressive symptoms was higher in
younger, less educated female in both groups (those working
more and less than 40 hours a week). This is consistent with the
general epidemiology of depression. The increase in the level of
depressive symptoms in younger people could be due to the fact
that young people are likely to suffer from adaptation disorders
when they start working for the first time; the middle-aged pop-
ulation might not have been reflected in our data because those
with severe depression would already have been transferred or
resigned due to difficulties in maintaining employment.” Next,
those with lower levels of education are more likely to start their
vocational activities with lower wages in lower positions than
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Table 6. Multiple logistic regression analysis of factors associated with depressive symptoms in study participants

95% Cl for Exp (B)

Variables B SE Wals df Sig. Exp (B)
Lower Upper

Age -0.029 0.003 80.807 1 < 0.001** 0.972 0.966 0.978
Sex, female 0.469 0.052 81.068 1 < 0.001** 1.598 1.443 1.770
Education 0.002*

High school (ref) 14.959 3 1

College 0.007 0.083 0.006 1 0.937 1.007 0.855 1.185

University -0.188 0.074 6.391 1 0.011* 0.829 0.717 0.959

Master's degree -0.254 0.115 4.896 1 0.027* 0.776 0.620 0.971
Marital status 0.275

Married (ref) 2.585 2 1

Unmarried -0.013 0.103 0.016 1 0.899 0.987 0.807 1.207

Other 0.068 0.099 0.475 1 0.491 1.070 0.882 1.298
Position 0.033*

Executive (ref) 8.765 3 1

Senior 0.161 0.191 0.711 1 0.399 1.175 0.808 1.710

Junior 0.069 0.192 0.130 1 0.718 1.072 0.736 1.560

Other 0.344 0.212 2.628 1 0.105 1.411 0.931 2.140
Job duration < 0.001 0.001 0.301 1 0.583 1.001 0.999 1.001
KOSS-SF 0.000 0.002 0.034 1 0.854 1.000 0.995 1.004
Hours of work per week < 0.001**

< 40 (ref) 35.793 3 1

41-48 -0.136 0.067 4.144 1 0.042* 0.873 0.766 0.995

49-54 -0.030 0.069 0.192 1 0.662 0.970 0.848 1.1

> 55 0.254 0.064 15.861 1 < 0.001** 1.290 1.138 1.462
Constant -0.467 0.311 2.254 1 0.133 0.627

Multiple logistic regression was used to analyze the association between working hours and depression according to age, sex,
education, marital status, position, job duration, and KOSS-SF. Employees were divided into four groups according fo working
hours (quartile 1: < 40; quartile 2: 41-48; quartile 3: 49—54; quartile 4: > 55). The results are reported as odds ratios and 95% confi-
dence intervals (Cl). *p < 0.05; **p < 0.001. KOSS-SF, Short Form of the Korean Occupational Stress Scale

highly educated people, and they are more likely to work non-sal-
aried jobs, resulting in work instability, which can increase the
level of depressive symptoms.” Lastly, female are nearly twice
as vulnerable to depression as male.” They are more likely to be
stressed by family affairs and interpersonal problems and likely
to be employed for low wages in a male-dominated society.”***”
The combination of those factors can increase the level of de-
pressive symptoms.

In summary, the working hours of office workers have a U-
shaped relationship with their level of depressive symptoms af-
ter correcting for the influence of other external factors, includ-
ing job stress. Therefore, too many and too few working hours
negatively affect the mental health of individuals, reducing work
efficiency and decreasing productivity at the organizational and
social levels through increased use of sick leave or resignations.
Therefore, it is important to ensure that employees are assigned
an appropriate number of working hours.

The advantages and significance of this study are as follows.
First, we examined the relationship between working hours and

the level of depressive symptoms in a relatively large dataset of
14477 Korean office workers. Second, many previous studies faced
difficulties in confirming the correlation between the two vari-
ables on a continuous line because they used categorical variables
in which working hours were grouped, and the level of depres-
sive symptoms was classified simply by the presence or absence
of clinically relevant depression. In this study, both variables were
analyzed as continuous variables. Third, previous studies failed
to examine the relationship between the level of depressive symp-
toms and the number of working hours below a reference point,
so we investigated the correlation between the level of depressive
symptoms and working more or less than 40 hours per week.
Despite the significance of this research, some limitations should
be considered when interpreting our results. First, As the Previ-
ous studies in South Korea with cross-sectional design precluded
researchers from analyzing many different variables simulta-
neously and confirming casual relationships, this study also has
the same problems in those matters. It is necessary to conduct a
cohort study or case-control study in sequence to clarify the casual
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relationship. Second, information such as income level, physical
illness, and a previous psychiatric medical history, which have
been reported as risk factors for depression in other studies, was
not collected. Particularly for people working 40 or fewer hours,
there are limitations in interpreting our results because we have
no data about the type of employment (salaried, non-salaried,
part-time, or fixed-term employment, etc.) even though various
types of employment could be present. An additional limitation
is that data continuity cannot be secured for subjects working
fewer than 40 hours because hardly any of our subjects worked
from 20 to 40 hours per week (Fig. 1). Third, because our data
are from a self-report questionnaire, self-report bias is inevita-
ble, which could produce misleading descriptive statistics and
casual inferences. Fourth, it is difficult to generalize our results
to all industries in Korea because we examined only white-collar
workers, rather than the general public. Fifth, we did not find any
special differences when we analyzed our data by sex, although
previous studies found differences in major stressors and risk
factors by sex. It is thus necessary to obtain additional data and
re-analyze the results by sex.

In conclusion, among the factors that aggravate job stress,
working hours adversely affect the mental health of workers in
both over- and underemployment situations. Higher level of
depressive symptoms among employees causes work problems
such as absenteeism and presenteeism, which can deteriorate the
health of companies. To achieve maximum production efficien-
cy while protecting workers’ mental health, it is necessary to es-
tablish appropriate working hours for each employee, as well as
appropriate systems and policies to this end.
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