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Objective This study aimed to examine the distribution of working hours and the association between work-
ing hours and depressive symptomatology using representative data from a national, population-based survey.

Method Data came from the fourth Korean National Health and Nutrition Examination Survey (2007-2009),
which employed a systematic, stratified cluster-sampling method. We used logistic regression procedures to
estimate the importance of weekly working hours as a predictor of depressive symptomatology.

Results The prevalence of depressive symptomatology was 10.2%. The work week, which averaged 48.3 hours
for the sample as a whole, was longer for men (49.8 hours) than women (45.3 hours), and 12.1% of respondents
were engaged in shift work. In logistic regression analyses, compared to those working <52 hours per week,
the odds ratios (OR) of working hours as a predictor of depressive symptomatology were 1.19 [95% confidence
interval (95% CI) 0.77-1.85] for those working 52—59 hours per week and 1.62 (95% CI 1.20-2.18) for those
working >60 hours per week, after adjustment for demographic characteristics, health behaviors, socioeconomic
status, employment status, and work schedules. It showed a positive dose—response relationship between working
hours and depressive symptomatology (P=0.0059).

Conclusions Working hours in Korea are long. There is an association between working hours and depressive

symptomatology, and there seems be a trend in working hours and depressive symptomatology.
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Long working hours increase the risk of various health
problems, such as coronary heart diseases, work-related
injuries, sleep disorders, and mental disorders (1-3).
Work schedules can affect the length and quality of sleep,
leading to low productivity and workplace hazards. Like-
wise, long working hours can cause other medical prob-
lems, including fatigue, excessive stress, negative mood,
generalized discomfort and pain as well as neurological,
cognitive, and physiological dysfunction (4).
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The World Health Organization has predicted that
depression will account for the second largest propor-
tion of global disease burden by 2020 (5). Depression
could deteriorate industrial productivity and reduce cost
effectiveness (6, 7). Mood disorders have emerged as the
second most common psychiatric disorder compensated
by the Industrial Accident Compensation Insurance
(IACI) in Korea, followed by neurotic, stress-related,
and somatoform disorders (8).
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Long working hours and depressive symptomatology

Several studies have shown inconsistent relation-
ships between long working hours and depression
(9-12). Inconsistencies between studies might originate
from small sample sizes, study subjects that are limited
to specific organizations or occupations, cross-sectional
study designs, or various methods for evaluating work-
ing hours or depression (13-15).

Koreans work long hours. In 2010, annual working
hours in Korea averaged 2193 hours per person, the
highest among the Organization for Economic Co-
operation and Development (OECD) countries (16). In
2004-2005, 49.5% of the workers spent >48 hours in
the workplace, the second-highest figure in the world
after Peru (17).

Despite these observations, research on the rela-
tionship between working hours and mental health has
remained very limited in Korea and other countries. This
study aimed to (i) examine the distribution of working
hours among Korean workers, using representative
data from a large national survey, and (ii) investigate
the relationship between working hours and depressive
symptomatology.

Methods

Study subjects

This study was based on representative data obtained
from the fourth Korean National Health and Nutrition
Examination Survey (K-NHANES 1V), conducted by the
Ministry of Health and Welfare since 1998. K-NHANES
IV uses a systematic, stratified, cluster-sampling proce-
dure based on the 2005 National Census Registry, and
a rolling sampling survey method was introduced in
the same year. This approach made each sample con-
ducted over a 3-year time period an independent and
homogeneous probability sample. The response rate
for K-NHANES IV was 78.4%. Of the 24 871 people
who participated in the health interview survey (4594 in
2007, 9744 in 2008, and 10 533 in 2009), 4662 fulltime
employees (FTE) working >35 hours per week were
included in our study.

Study variables

Demographic and behavioral characteristics

Information regarding gender, age, marital status, alco-
hol consumption, smoking status, and exercise was
obtained through interviews. “Problem drinking” was
defined as consuming >6 and 4 glasses of alcohol >2
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times per week among men and women, respectively.
Exercise was defined as physical exercise for >20 min-
utes >3 times per week that led to rapid respiration or
physical strain.

Working hours and work schedules

Working hours were identified using the following ques-
tion: “How many hours do you work in a week on aver-
age in your job, including overtime but excluding meal
time?” We classified working hours into three catego-
ries: (1) <52 hours, (ii) 52-59 hours, and (iii) >60 hours
per week. This classification is based on the fact that 52
hours per week is the working hour limit suggested in
the Labor Standard Act in Korea (18), and 60 hours per
week is the practical standard of the Korean government
for compensation of death caused by overwork.

Those who answered “yes” to the question, “Do
you usually work during the day time (6:00-18:00
hours)?” were classified as day workers, while those
who answered “no” were classified as shift workers.

Depressive symptomatology

FTE were defined to have depressive symptomatol-
ogy if they answered positively to the question, “Have
you experienced serious sadness or hopelessness that
restricts your daily life, continuously for >2 weeks in
the last year?”

Statistical analysis

We used SAS software package version 9.2 (SAS Insti-
tute, Cary, NC, USA) to estimate means, proportions,
and adjusted odds ratios (OR) for multi-stage and strati-
fied survey design. We adapted the integrated survey
weights according to the official analysis guidelines
of the Korea Ministry of Health and Welfare and the
Korea Center for Disease Control and Prevention. We
additionally used the Cochran-Armitage trend test to
examine a dose-response association between working
hours and the OR.

Results

Demographic and work characteristics

More male (65.9%) than female (34.1%) FTE par-
ticipated in this study to reflect the gender distribution
among Korean workers in the general population. The
majority of respondents (52.9%) belonged to age group
20-39 years old, followed by 40-54-year olds (35%),
>55-year olds (10.5%), and <20-year olds (0.9%).



The total number of weighted study population was
approximately 11.9 million. Of the FTE, 36.0% were
current smokers, 22.7% were problem drinkers, and
78.4% were regular workers whose work contracts
lasted for >12 months. With respect to working hours
per week, 61.0% worked <52 hours, 9.0% worked 52-59
hours, and 20.6% worked >60 hours. Of the FTE, 12.1%
were engaged in non-daytime shifts, including evening
or night shifts. The prevalence of depressive symptom-
atology among FTE was 10.2% (table 1).

Weekly working hoursand depressive symptomatology

The work week was longer among men [49.8, standard
error (SE) 0.3, hours] than women (45.3, SE 0.4, hours).
The work week was the longest among participants aged
20-39 years (48.9, SE 0.3, hours). For women, work-
ing hours were the longest among divorced, separated,
or widowed participants (46.5, SE 1.2, hours). Current
smokers and problem drinkers showed longer working
hours (50.3 hours and 49.6 hours, respectively), and the
differences between smokers versus non-smokers and
problem drinkers versus non-problem-drinkers were
larger among women than men. According to employ-
ment status, day laborers who work for daily wages
worked shorter hours (42.6, SE 1.1, hours) than regular
(48.9, SE 0.3, hours) or temporary workers (48.4, SE
0.8, hours). The working hours of FTE in 24-hour rotat-
ing shifts were the longest (68.9, SE 3.0, hours) com-
pared to other categories of shifts. FTE who experienced
depressive symptomatology worked longer hours (49.2,
SE 0.8, hours) than non-depressed respondents (table 2).

Multivariate analysis of working hours and depressive
symptomatology

Model 1 was adjusted for age, gender, marital status,
and education status. The reference group comprised
FTE who worked <52 hours per week. As a predictor of
depressive symptomatology, the OR for working >60
and 52-59 hours per week was 1.46 (95% CI 1.12-1.90)
and 1.23 (95% CI 0.85-1.79), respectively. After further
adjustment for health behaviors such as smoking, drink-
ing, and exercise in model 2, the OR for working >60
and 52-59 hours per week was 1.63 (95% CI 1.22-2.17)
and 1.23 (95% CI 0.82-1.85), respectively. In model
3, additionally adjusted for employment status and
working schedules, the OR for working >60 and 52-59
hours per week was 1.62 (95% CI 1.20-2.18) and 1.19
(95% CI 0.77-1.85), respectively. We also found that
the relationship between working hours and depressive
symptomatology showed a dose—response relationship
(P-value for trend test=0.0193, 0.0039, and 0.0059,
respectively). However, we could not find a relationship
between shift work and depressive symptomatology (OR
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1.01, 95% CI 0.71-1.42) (table 3).

Discussion

In this study using representative national data, we con-
firmed that the working hours in Korea are substantially
longer than most OECD countries. Approximately 20%
of the FTE worked >60 hours per week as compared to
9.5% in Australia in 2000 (20). The average work week
of FTE in Korea (48.3 hours) was longer than the aver-
age work week of the 27 European Union (EU27) mem-
ber states in 2006 (41.3 hours) (21). In the European
Working Condition Survey, some 15% of employees
in the EU27 worked >48 hours per week. In the Nordic
countries, <10% of the workforce worked >48 hours per
week. The Korea Workers Compensation & Welfare Ser-
vice considers that a work week of >60 hours warrants
compensation as it contributes to “death by overwork.”

We also found a substantial relationship between
working hours and depressive symptomatology, which
is consistent with previous studies. Virtanen et al (12)
found that working >55 hours per week is associated
with depressive symptoms; a cohort study using White-
hall II data revealed that every 10-hour increase in
working hours is related to a 17% increase in depressive
symptoms (12).

Our study is the first to identify the association
between working hours and depressive symptomatol-
ogy using representative national data in Korea. As
revealed by the significant trend showing higher level
of depressive symptomatology among respondents
working >60 hours per week as compared to those
working <60 hours, we can also suggest the possibil-
ity of dose—response relationship between long work
weeks and depressive symptomatology.

Although we used survey analysis with suitable
weighting procedures to estimate the association
between working hours and depressive symptomatol-
ogy among Korean workers, the actual number of FTE
respondents remained relatively small. Cross-sectional
design is another limitation of the study. Due to lack
of longitudinal follow-up data, definite conclusions
about causality between working hours and depressive
symptomatology could not be drawn. That is to say,
reverse causality between work hours and depressive
symptomatology could not be ruled out. In addition, the
K-NHANES IV uses a single question to assess depres-
sive symptomatology; a stronger procedure should
involve a multi-item, validated instrument to identify
depression.

In this study, the relationship of work schedule
and depressive symptomatology proved no signifi-
cance, unlike previous studies showing an association
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Table 1. Characteristic of study subject (N=4662). [SE=standard
error]

Table 2.The distribution of average working hours according to
individual characteristics by gender. [SE=standard error]

Variables Frequency Weighted % SE
frequency

Gender

Women 1939 4059 857 34.1 0.73
Age (years)

<20 42 101 397 0.9 0.14

20-39 2204 6301784 529 1.06

40-54 1685 4261798 358 0.98

>55 731 1255678 10.5 0.47
Marital status

Married 3288 8035237 67.9 1.04

Not married 922 2903 034 245 0.97

Others ? 422 891658 7.5 0.46
Education

Elementary 600 1147585 9.6 0.51

Middle 423 981 897 8.2 0.47

High 1692 4 666 075 39.1 1.00

> College 1947 5125100 43.0 1.12
Employment status

Regular 3575 9345 040 78.4 0.82
Temporary 614 1442231 12.1 0.58

Day laborer 472 1125542 9.4 0.52
Current smoking

Yes 1461 4269323 36.0 0.81
Problem drinking ®

Yes 798 2314906 22.7 0.80
Exercise ¢

Yes 849 2205 604 18.6 0.71
Workweek (hours)

<40 58 192010 1.7 0.33
40-51 2703 6993 477 59.3 0.88

52-59 409 1057 648 9.0 0.49

60-65 426 1123 449 9.5 0.50

>65 497 1305874 11.1 0.56
Work schedule

Only daytime 3872 9853008 87.9 0.75

Shift worker ¢ 523 1359260 12.1 0.75
Depressive symptom

Yes 526 1214363 10.2 0.51
Total 4662 11920657 100.0 X

2Widowed, separated, or divorced.
> Average amount in each kind of drinking was >6 units for men and >4
units for women and average frequency was = 2 days/week.

¢>20 minutes/once and =3 times/week with rapid respiration or physical
strain.

d Usual working schedule include evening or night work.

between work schedules and depressed mood (22).
However, this association was not significant after
adjusting for demographic factors such as age and
gender in recent study result using the same cohort
(13). In previous studies without significant association
between shift work and depression, authors pointed
out the possibility of underestimation due to healthy
worker effect, overcorrection for effect modifiers
such as work characteristics, job stress, or gender, and
misclassification due to the large study sample size
including various occupational groups (13, 23). The
result of this study could also be underestimated due to
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Variables Male Female Total

Mean SE Mean SE Mean SE

Age (years)

15-19 46.5 43 537 41 486 33

20-39 50.7 04 453 04 489 0.3

40-54 48.7 0.5 458 0.7 47.7 0.4

>55 49.3 1.0 433 1.2 471 0.8
Marital status

Married 497 03 448 05 483 03

Not married 501 08 458 05 483 05

Others? 49.9 1.6 46.5 1.2 477 1.0
Education

Elementary 49.0 14 469 14 479 1.0

Middle 51.9 1.3 456 1.2 49.2 0.9

High 51.1 0.5 454 0.6 493 0.4

> College 48.4 04 444 04 472 0.3
Employment status

Regular 502 03 460 04 489 03

Temporary 52.2 1.1 447 08 484 0.8

Day laborer 434 1.3 412 1.8 426 1.1
Current smoking

No 49.1 04 450 04 471 0.3

Yes 50.5 04 487 1.3 503 0.4
Problem drinking ®

No 494 04 451 04 479 0.3

Yes 49.8 0.6 483 1.2 496 0.6
Exercise ¢

No 49.8 03 451 04 48.1 0.3

Yes 49.9 06 464 0.9 489 0.5
Work schedule

Only daytime 48.8 0.3 449 04 474 0.3

Shift workerd 53.9 09 468 1.3 517 0.8
Depressive symptom

No 49.6 0.3 451 04 482 0.2

Yes 51.9 1.2 465 09 49.2 0.8
Total 498 03 453 04 483 02

2Widowed, separated, or divorced.

b Average amountin each kind of drinking was =6 units formen and >4
units for women and average frequency was =2 days/week.

©>20 minutes/once and >3 times/week with rapid respiration or physi-
cal strain

d Usual working schedule include evening or night work.

possible misclassification due to large sample size with
various work characteristics, regardless of adjustment
for employment status. Economical reward of shift
work is another possible explanation for this negative
result (24). It might be one of the specific reasons why
Korean FTE worked longer hours, including night
shifts. As a result, the difference in economic reward
between shift and day workers could be very large.
This study has led to important implications for a
policy change. The association between working hours
and depressive symptomatology supports a recent
policy decision of the Korean government to shorten
working hours and increase public awareness of the
relationship between long working hours and depres-
sion. We anticipate further research using representa-
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Table 3.The odds ratios and 95% confidence intervals of working hours on depressive symptom. [OR=o0dds ratio; 95% CI=95% confi-
dence intervall

Variables Model 12 Model 2° Model 3 ¢
OR 95% Cl P for trend OR 95% Cl P for trend OR 95% ClI P for trend

Work week (hours) 0.0193 0.0039 0.0059
<52 1.00 1.00 1.00

52-59 1.23 0.85-1.79 1.23 0.82-1.85 1.19 0.77-1.85
=60 1.46 1.12-1.90 1.63 1.22-2.17 1.62 1.20-2.18
Age (years) 1.00 0.99-1.01 1.01 0.99-1.02 1.00 0.99-1.02
Gender

Men 1.00 X 1.00 X 1.00 X
Women 1.93 1.55-2.39 2.28 1.71-3.03 212 1.58-2.86
Marital status

Married 1.00 1.00 1.00

Not married 1.44 1.05-1.98 1.55 1.12-2.13 1.48 1.06-2.07
Others ¢ 2.25 1.89-3.16 2.52 1.71-3.71 2.65 1.76-3.97
Education

> College 1.00 X 1.00 X 1.00 X
High 1.44 1.13-1.84 1.38 1.05-1.80 1.28 0.97-1.70
Middle 1.49 0.97-2.29 1.53 0.98-2.38 1.45 0.91-2.32
< Elementary 1.87 1.23-2.86 1.85 1.14-2.98 1.80 1.08-2.98
Current smoking

No 1.00 1.00

Yes 1.39 1.03-1.86 1.38 1.01-1.90
Problem drinking © X X

No X X 1.00 X 1.00 X
Yes 0.94 0.70-1.27 1.00 0.74-1.36
Exercise f

No 1.00 1.00

Yes 0.86 0.66-1.23 0.83 0.63-1.10
Employment status X X X X

Regular 1.00 X
Temporary X X X X 1.24 0.86-1.80
Day laborer 1.06 0.71-1.58
Working schedule X X X X

Only daytime X X X X 1.00 X

Shift worker 9

1.01 0.71-1.42

2 Adjusted for demographic factors such as age, gender, marital status, and education.

b Adjusted for demographic factors and health behaviors such as current smoking, problem drinking, and exercise.

¢ Adjusted for demographic factors, health behaviors, and work characteristics such as employment status and working schedule.

dWidowed, separated, or divorced.

¢ Average amount in each kind of drinking was =6 units for men and =4 units for women and average frequency was >2 days/week.

f>20 minutes/once and =3 times/week with rapid respiration of breath or physical strain.

9 Usually working from 14:00-24:00 hours, usually working from 21:00-08:00 hours the following day, regular rotating shift, 24-hour ro-
tating shift, split shift, irregular rotating shift, or others.

tive data about the relationships between working
hours and other health problems.
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