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Abstract: To examine the association between spouses’ weekly working hours (SWWH) and psycho-
logical symptoms such as depressive symptom and suicidal ideation. We used data from the fourth
and fifth Korean National Health and Nutrition Examination Survey (2007-2012). We collected
information about general characteristics, depressive symptoms, suicidal ideation, and working
hours. After inclusion and exclusion criteria were applied, a sample of 8,056 house units was used for
analysis. A multiple logistic regression was conducted to investigate the association between SWWH
and depressive symptoms, as well as suicidal ideation, to estimate the odds ratio (OR). The relation-
ship between SWWH and psychological symptoms were linear in husbands, and J-shaped in wives.
ORs for husbands’ depressive symptoms and suicidal ideation increased according to increase in
SWWH (p-values for trend were 0.0045 and <0.001, respectively). Crude ORs for wives’ depres-
sive symptoms and suicidal ideation decreased until SWWH of 40 to 49 hours, but increased after
SWWH of 40 to 49 hours (all p-values were below 0.01). Similar trends were observed after adjust-
ment for age, obesity, household income, and one’s own weekly working hours, up to 1.33 and 1.57
in husbands, and 1.29 and 1.32 in wives, respectively. SWWH is negatively associated with mental

health.
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Introduction

A broad body of research on impact of long work-
ing hours on workers’ mental and physical health has
been published”. However, limited studies have focused
on the possible consequences for their intimate partners,
people with whom the workers interact frequently. Many
researches in the domain of occupational health psychol-
ogy have shown that poor working conditions negatively
influence employees’ family life”. Furthermore, not only
do job stress and strain affect a person’s private life intra-
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individually, but their impact can also transmit to their inti-
mate partner via crossover processes, affecting their psy-
chological and physical health®.

Various terms have been used to describe this phenome-
non: carryover, contagion of stress, stress transmission, and
stress transference. In recent years, the term ‘crossover’
has been used more commonly®. Previous research on
multiple role stress identified two different types of stress
contagion: spillover and crossover. Spillover contagion
refers to a phenomenon where one’s stress or strain from
the work domain spills over to the family domain within
a person”. It therefore considered as an intra-individual,
inter-domain transmission of stress. For instance, workers
exhausted from work may feel that they have no energy
to fulfil family roles as parents or spouses in the home
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domain due to their mental and physical tiredness. On the
other hand, crossover contagion is viewed as a dyadic,
inter-individual, inter-domain transmission of stress
between closely related individuals®. For example, people
who work long hours may be unhappy with their work-life
imbalance, and their working patterns might have a nega-
tive impact on their domestic relationships. The stress pro-
duced by work-to-family conflict may crossover from one
spouse to another. Taken together, someone’s stress, which
originated from their workplace, spills over to the family
domain, which in turn results in increased levels of their
spouse’s strains. As a results, someone’s long working
hours can lead to spouse’ mental health problems through
this sequential transmission of stress.

This dyadic nature of crossover effects needs further
research because it may cause negative reciprocal effects
between spouses, resulting in a spiral of resource losses
incurred while sustaining their well-being, and impairing
the full functionality of a person®. As such, crossover is
not only an important topic for researchers, but also for
organizations as they try to help their employees manage
their stress more effectively. In recent years, there has been
an increasing amount of literature on the crossover effect
between spouses, including depression”, job burnout®),
physical health¥, negative moods”, and daily happiness'®.
Most of these studies, however, have been based on data
collected from participants from Western countries. As the
nature of the work-family interface may vary along cultural
boundaries'’ ¥, the interactive mechanism of the work-
family interface within a dyad that espouses Eastern val-
ues remains unclear. Therefore, these findings need to be
cautiously generalized to Eastern countries. Furthermore,
to our best knowledge, there is no direct evidence suggest-
ing that an individual’s long work hours could influence
their spouse’s mental health, such as depressive symptoms
or suicidal ideation.

Given the known limitations and challenges related to
the available evidence, in the present study, we investi-
gated the crossover effect of long working hours among
Korean people, particularly on spouse’s mental health.
The aim of this research was to examine the association
between spouse’s working hours and psychological symp-
toms using representative data from a national, population-
based survey.

Subjects and Methods

The data from the Korea National Health and Nutri-
tion Examination Survey (KNHANES) were used for the
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current study. The KNHANES is being conducted by the
Korea Centers for Disease Control and Prevention (KCDC)
since 1998. It collects information about the participants’
socioeconomic status, anthropometric measures, health
interview, health examination, and nutrition survey. This
yearly data is available on the KNHANES website (https://
knhanes.cdc.go.kr/knhanes/eng/index.do)'®. Interviewers
asked participants about health and nutritional information
and completed questionnaires were reviewed by trained
staff and entered into a database.

Ethics statement

All participants of the KNHANES used in the current
study provided written informed consent. This nation-
wide survey was approved by the Institutional Review
Board (IRB) of the KCDC (IRB: 2007-02-CON-04-P;
2008-04EXP-01-C; 2009-01CON-03-2C; 2010-02CON-
21-C; 2011-02CON-06-C; 2012-01EXP-01-2C).

Study population from KNHANES

The KCDC conducted the 4™ KNHANES from 2007 to
2009, and the 5" KNHANES from 2010 to 2012. Multi-
stage probability sampling, stratified according to geo-
graphic location, sex, and age, was used. The target popu-
lation of 4™ KNHANES was 31,705, with a response rate
of 78.4% and 5" KNHANES, 33,378 with 76.5%. There-
fore, the initial sample consisted of 50,405 subjects (24,871
individuals from the 4" KNHANES and 25,534 individu-
als from the 5" KNHANES). The participants included
those who were married and lived with their spouse dur-
ing the KNHANES (n=18,742). As we aimed to calculate
the working hours of spouses or participants, we excluded
those both spouses were economically inactive (n=2,472).
We also excluded the participants with missing values
for weekly working hours (WWH), suicidal ideation, or
depressive symptoms, as well as those with such missing
data about their spouse (n=158, which means 79 house
unit). Finally, 8,056 house units, totally 16,112 participants
(8,056 husbands and 8,056 wives), were included in the
analysis (Fig. 1).

Working hours, depressive symptoms, and suicidal ideation

Assessment of WWH (not including the time spent for
meals and breaks) was obtained from self-report question-
naires. WWH as well as spouses’ weekly working hours
(SWWH) were categorized as follows: below 40, 40 to 49,
50 to 59, and 60 or more hours. The question addressing
depressive symptoms was, ‘During the past year, did you
ever feel sad or hopeless, which persisted for two weeks,
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KNHANES (2007 ~2012)
N=50,405

l

Participants who married with live togather
and both spouses (husband and wife) were
enrolled at current study togather
N=18,742

JYOON et al.

Exclude subjects both spousers were

One or more spouses were economically
active status
N=18,027

economically inactive status (n=2472)

Exclude subjects (house units) with missing

Sample size at final model
N=16,112
(male = 8056, female =8056)

Fig. 1.

and disrupted your social life?” The question pertaining to
suicidal ideation was, ‘During the past year, have you ever
been willing to die?’ The response options for both these
questions were ‘yes’ and ‘“no’

Other covariates

Household income was calculated from the total fam-
ily income by adjusting for family size (number of family
members who lived together). After that, income level was
compared to Korean standard income levels which cor-
respondent to 5 years age and gender stratified level. The
income levels were categorized into low, middle-low, mid-
dle-high, and high income. The economically inactive was
defined as people who are not in employment or unem-
ployed. There are many reasons why an individual may
be inactive, for example, they might be studying, military
service, looking after family or long-term sick. The body
mass index, that is, the individual’s weight (kg) divided by
the square of his/her height (meter), was used as the obe-
sity parameter.

Statistical analysis

The basic characteristics were described by means and
standard deviations (SD) or frequencies with percentages.
The Chi-squared and t-tests were used to compare differ-
ences in basic characteristics according to the psycho-
logical symptoms (Table 1). We estimated multivariate-
adjusted odds ratios (ORs) and 95% confidence intervals
(95% ClIs) for depressive symptoms and suicidal ideation
using logistic regression models (Table 2, 3). There were

values of working hours per week, depressive
symptoms or suicidal ideation (n=158, 79 house
units)

Schematic diagram depicting study population.

gender differences in association between spouse’s weekly
working hours and psychological symptoms. The lowest
prevalence of psychological symptoms was observed when
spouse’s weekly working hours was economically inactive
in men and 40 to 49 hours in women. Hence, we under-
took further analyses using gender stratification methods.
Model I was adjusted for age, body mass index, and house-
hold income, and Model II was further adjusted for the
participant’s own WWH. The p-values for trends about the
risk of psychological symptoms according to SWWH were
calculated as well (Table 2 and 3). Two-tailed p-values less
than 0.05 were considered statistically significant. All anal-
yses were performed with the SAS software (ver. 9.2).

Results

Basic characteristics of participants according to psycho-
logical symptoms

Results for basic characteristics according to depres-
sive symptoms and suicidal ideation have been presented
in Table 1. Note that 8.5% (n=688) and 9.2% (n=744)
of the husbands experienced depressive symptoms and
suicidal ideation, respectively. On the other hand, 15.5%
(n=1,248) and 16.5% (n=1,329) of the wives experi-
enced depressive symptoms and suicidal ideation, respec-
tively. In both the genders, those who reported of having
depressive symptoms and suicidal ideation were older than
those who did not. The BMI of the suicidal ideation group
was lower than that of the others in males, but higher in
females (23.8+3.1 and 24.2+3 in males, and 23.8+3.7
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Table 1. Basic characteristics of study population
Mean (SD) or n (%)
Depressive symptoms Suicidal ideation
Total Yes No Yes No
Male
Age 502+12.6  523+12.6  50+12.6 p<0.01;t=4.61 53.8+13.2 49.8+12.5 p<0.01;t=-7.81
Body mass index 24243 24+3.1 24243 P=0.15;t=-1.40 23.8+3.1 24243 P=0.15;t=4.02
House hold income level
1st quartile 974 (12.2) 127 (13.0) 847 (87.0) p<0.01;x>=38.33 154 (15.8) 820(84.2) p<0.01;x°=97.03
2nd quartile 1,989 (24.9) 185(9.3) 1,803 (90.7) 234 (11.8) 1,755(88.2)
3rd quartile 2,458 (30.8) 186(7.6) 2,272 (92.4) 176 (7.2)  2,282(92.8)
4th quartile 2,564 (32.1) 178 (6.9) 2,386 (93.1) 173 (6.7)  2,391(93.3)
One’s own weekly working hours
Economically inactive 538 (6.7) 75 (14.0) 462 (86.0) p<0.01;x*=30.20 95(17.7) 443(82.3) p<0.01;x*=83.05
<40 hours 1,426 (17.7) 116 (8.1) 1,310 (91.9) 149 (10.4) 1,277 (89.6)
40-50 hours 2,672 (33.2) 199(7.4) 2,473 (92.6) 174 (6.5) 2,498 (93.5)
50-60 hours 1,456 (18.1) 108 (7.4) 1,348 (92.6) 111 (7.6)  1,345(92.4)
>60 hours 1,964 (24.4) 190 (9.7) 1,774 (90.3) 215(10.9) 1,749 (89.1)
Spouse’s weekly working hours
Economically inactive 3,485 (43.3) 260(7.5)  3,225(92.5) p<0.01;x>=16.40 246 (7.1) 3,239 (92.9) p<0.01;x°=41.51
<40 hours 1,747 (21.7) 162(9.3)  1,585(90.7) 186 (10.6) 1,561 (89.4)
40-50 hours 1,378 (17.1) 126(9.1) 1,252 (90.9) 135(9.8) 1,243 (90.2)
50-60 hours 553 (6.9) 40 (7.2) 513 (92.8) 61 (11.0) 492 (89.0)
>60 hours 893 (11.1) 100 (11.2) 792 (88.8) 116 (13.0) 777 (87.0)
Female
Age 47121 49.1+£122 46.7+£12 p<0.01;t=6.55 49.3+13.2 46.6+11.8 P<0.01;t=—-6.87
Body mass index 23.5+3.4 23.7+3.6 235434 P=0.05;t=1.95 23.8+3.7 235433 p<0.01;t=-2.84
House hold income level
1st quartile 974 (12.2) 215(22.1) 759 (77.9) p<0.01;x*=41.31 247 (25.4) 727 (74.6) p<0.01;x*=105.3
2nd quartile 1,989 (24.9) 317 (15.9) 1,672 (84.1) 376 (18.9) 1,613 (81.1)
3rd quartile 2,458 (30.8) 354 (14.4) 2,103 (85.6) 391 (15.9) 2,067 (84.1)
4th quartile 2,564 (32.1) 350(13.7) 2,212 (86.3) 303 (11.8) 2,261 (88.2)
One’s own weekly working hours
Economically inactive 3,483 (43.2) 542 (15.6) 2,940 (84.4) p<0.01;x>=21.77 590 (16.9) 2,893 (83.1) p<0.01;x*=30.65
<40 hours 1,746 (21.7) 261 (15) 1,483 (85) 285(16.3) 1,461 (83.7)
40-50 hours 1,380 (17.1) 176 (12.8) 1,204 (87.2) 168 (12.2) 1,212 (87.8)
50-60 hours 556 (6.9) 92 (16.5) 464 (83.5) 107 (19.2) 449 (80.8)
>60 hours 891 (11.1) 177 (19.9) 714 (80.1) 179 (20.1) 712 (79.9)
Spouse’s weekly working hours
Economically inactive 540 (6.7) 97 (18) 443 (82) p<0.01;x*=20.49 110 (20.4) 430 (79.6) p<0.01; x>=22.28
<40 hours 1,429 (17.7) 243 (17) 1,186 (83) 258 (18.1) 1,171 (81.9)
40-50 hours 2,669 (33.1) 357(13.4) 2,310 (86.6) 373 (14) 2,296 (86)
50-60 hours 1,454 (18.1) 210 (14.5) 1,243 (85.5) 244 (16.8) 1,210(83.2)
>60 hours 1,964 (24.4) 341(17.4) 1,623 (82.6) 344 (17.5) 1,620 (82.5)

and 23.5+3.3 in females, in the suicidal ideation group and
the others, respectively. Both p-values were below 0.01).
In addition, there was an inverse relationship between the
quartile levels of household income and the psychologi-
cal symptoms. Specifically, the proportion of depressive
symptoms and suicidal ideation in the 1% quartile house-
hold income group was 13.3% and 22.1%, respectively, in
husbands, and 15.8% and 25.4%, respectively, in wives.
Further, these proportions in the 1% quartile household

income group were higher than those observed in the other
quartiles of household income (all p-values were below
0.01).

For husbands, the proportion of depressive symptoms
and suicidal ideation in the economically inactive popula-
tion was 14.0% and 17.1%, respectively, and these propor-
tions were greater than those observed for all the WWH
groups. The economically inactive group was followed
by the 60 or more WWH group. The lowest proportion of
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Table 2. Odds ratio (95% confidence interval) of depressive symptoms

Crude model model I model 1T
Male
Spouse s weekly working hours
Economically inactive 1- 1- 1-
<40 hours 1.17(0.94-1.45) 1.13(0.91-1.42) 1.14(0.91-1.43)
40-50 hours 1.12(0.88—1.42) 1.15(0.90-1.47) 1.15(0.90—1.46)
50-60 hours 1.00(0.70—1.44) 0.94 (0.65-1.36) 0.95(0.66—1.37)
>60 hours 1.47 (1.14-1.91) 1.38(1.05-1.81) 1.33(1.01-1.74)
p for trend 0.0159 0.045 0.1035

JYOON et al.

One s own weekly working hours

<40 hours 0.94 (0.73—1.21)

40-50 hours 1-

50-60 hours 0.99 (0.77-1.26)

>60 hours 1.2(0.97-1.49)
Female

Spouse’s weekly working hours
Economically inactive
<40 hours
40-50 hours 1-
50-60 hours
>60 hours
p for trend, 50 hours or below 0.0058
p for trend, 50 hours or above 0.0018
One s own weekly working hours
<40 hours
40-50 hours
50—60 hours
>60 hours

1.46 (1.11-1.91)  1.25(0.93-1.68) 1.23(0.92—1.66)
1.22(0.95-1.57) 1.07(0.82-1.39) 1.08 (0.83—1.40)

1- 1-

1.11 (0.86—1.44) 1.08 (0.84—1.40) 1.06(0.82—1.37)
1.44(1.16-1.79) 139 (1.11-1.74) 1.29 (1.03—1.62)

0.1999 0.2414
0.0059 0.0445

1.15(0.93-1.42)
1-

1.29 (0.97-1.70)
1.53 (1.21-1.94)

Model I : adjusted for age, body mass index, house hold income
Model II: Model [+adjusted for my working hours per week

depressive symptoms and suicidal ideation was observed
in the 40 to 49 WWH group.

For wives, the proportion of depressive symptoms and
suicidal ideation in the 40 to 40 WWH group was 12.8%
and 12.2%, respectively, which were the lowest across all
WWH groups. The greatest proportion of both the psycho-
logical symptoms was observed in the 60 or more WWH
group, which was followed by the economically inactive

group.

Linear and J shaped relationship between SWWH and psy-
chological symptoms

The proportion of depressive symptoms and suicidal
ideation in husbands was greatest in the 60 hours or more
SWWH (11.2% and 13.0%, respectively, refer Fig. 2).
The proportion of both these psychological symptoms
increased with an increase in the SWWH (p-values for
both the trends were below 0.001) (Fig. 2).

In the wives, however, there was a J shaped relationship
between SWWH and proportion of psychological symp-

toms. The proportion of depressive symptoms and suicidal
ideation was the greatest in the group with the economi-
cally inactive spouse (18.0% and 20.4%, respectively). In
addition, the proportion of both the psychological symp-
toms decreased until 40 to 49 SWWH (p-values for both
the trends were below 0.001); while it increased after 40
to 499 SWWH (p-value was below 0.001 for the depressive
symptoms, and 0.001 for suicidal ideation, (Fig. 2).

Odds ratios with 95% confidence interval of depressive
symptoms

The OR (95% CI) for depressive symptoms in husbands
was 1.47 (1.14—1.1) in the 60 or more SWWH, as com-
pared to that in the group with the economically inactive
spouse (Table 2). Adjustment for age, BMI, household
income, and participant’s WWH did not attenuate this
association in Model II (OR: 1.33, 95% CI: 1.01-1.74).
The ORs increased with increase in SWWH in the crude
model and Model I logistic regression analysis (p-values
for trends were 0.0159 in the crude model and 0.045 in

Industrial Health 2016, 54, 410-420
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Table 3. Odds ratio (95% confidence interval) of suicidal ideation
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Crude model

model I

Model 1T

Male

Spouse s weekly working hours

Economically inactive

<40 hours
40-50 hours
50-60 hours
>60 hours

1-

139 (1.12-1.72)
1.28 (1.01-1.62)
1.48 (1.08—2.04)
1.91 (1.49-2.44)

p for trend <0.001
One’s own weekly working hours

<40 hours

40-50 hours

50—60 hours

>60 hours

1-

1.29 (1.03-1.60)
1.31 (1.03-1.66)
1.33(0.95-1.84)
1.67 (1.29-2.15)
<0.001

1-

1.29 (1.04—1.61)
1.33 (1.05-1.69)
1.31(0.95-1.83)
1.57 (1.21-2.03)
0.001

1.26 (0.98-1.6)
1-

1.14 (0.891.46)
1.52 (1.23-1.89)

Female
Spouse s weekly working hours

Economically inactive

1.73 (1.33-2.25)

<40 hours 1.29 (1.01-1.65)
40-50 hours 1-

50-60 hours 1.29 (1.01-1.65)
>60 hours 1.50 (1.21-1.87)

<0.001
<0.001

p for trend, 50 hours or below
p for trend, 50 hours or above
One’s own weekly working hours

<40 hours
40-50 hours
50-60 hours
>60 hours

1.2 (0.90-1.6)0
1.01(0.78—1.31)
1-

1.23 (0.95-1.59)
1.40 (1.12-1.75)
0.224

0.002

1.17 (0.88—-1.57)
1.01(0.78—1.31)
1-
1.19(0.92-1.54)
1.32 (1.05-1.66)
0.2749

0.0202

1.27(1.03-1.56)
1-

1.56 (1.19-2.05)
1.54 (1.21-1.95)

Model I : adjusted for age, body mass index, house hold income
Model II: Model I+adjusted for my working hours per week

Male, spouse's weekly working hours and
psychological symptoms

25.0 4

20.0 A

15.0 4

10.0

50 4

140
120
100
ERT g
; 2
@
2 60 £
N N
40
20 1
0.0 0.0

No Economically <40 hours <50 hours <60 hours

activity

> 60 hours

=8 suicidal ideation
(p for trend <0.001)

= 4= depressive symptoms
(p for trend <0.001)

= 4= depressive symptoms (p for trend,

Female, spouse's weekly working hours and
psychological symptoms

No Economically
activity

<40 hours

<50 hours

40 hours or below <0.001,
40 hours or above <0.001)

<60 hours > 60 hours

== suicidal ideation (p for trend,

40 hours or below <0.001,
40 hours or above =0.001)

Fig. 2. Prevalence of psychological symptoms (depressive symptoms and suicidal ideation) according to spouse’s working hours per week.

Model I).

For the wives, the ORs (95% CI) of depressive symp-
toms were 1.46 (1.11—-1.91) in the group with the econom-
ically inactive spouse and 1.44 (1.16—1.79) in the 60 or

more SWWH, as compared to that in the 40 to 49 SWWH
group. The OR for depressive symptoms in the group with
the economically inactive spouse lost its significance after
it was adjusted for age, BMI, and household income. How-
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ever, adjustment of age, BMI, household income, as well
as participant’s WWH did not attenuate the statistical sig-
nificance of the OR in 60 or more SWWH (OR: 1.29, 95%
CI: 1.03-1.2). The p-value for the trend of increase in the
OR for depressive symptoms after 40 to 49 SWWH was
0.0445 SWWH in Model II.

Odds ratios with 95% confidence interval of suicidal ide-
ation

Suicidal ideation increased with increase in SWWH
in the crude logistic regression model for the husbands
(p-value for the trend was below 0.001). The ORs increased
with increase in SWWH, as compared to that in the group
with an economically inactive spouse. Further adjustment
for age, BMI, household income and participant’s WWH
did not attenuate this association, except in the 50 to 59
SWWH group [OR (95% CI), 1.29 (1.04—1.61) in below
40 hours group; 1.33 (1.05-1.69) in the 40 to 49 hours
group; 1.57 (1.21-2.03) in the 60 or more SWWH]. The
ORs increased with increase in SWWH, and the p-value
for this trend was 0.001 in Model II.

For the wives, the ORs for suicidal ideation increased
in all SWWH groups, except for the 40 to 49 hours group
SWWH [OR (95% CI), 1.73 (1.33-2.25) in the group
with an economically inactive spouse; 1.29 (1.01-1.65) in
the below 40 hours group; 1.29 (1.01—1.65) in the 50 to
59 hours group; and 1.50 (1.21-1.87) in the 60 or more
SWWH group]. Further adjustment somewhat attenuated
the association, but the OR (95% CI) for the 60 or more
SWWH was 1.32 (1.05-1.66) in Model II. The p-values
for the trend for groups with 50 hours or more SWWH was
below 0.001, 0.002, and 0.0202, in the crude model, Model
I, and Model I1, respectively.

Discussion

The primary objective of this study was to examine the
association between SWWH and psychological symptoms,
such as depressive symptom and suicidal ideation. The
results of this study showed that SWWH was significantly
associated with individuals’ risk for depressive symptom
and suicidal ideation. These findings indicate that individ-
ual’s long working hours have adverse effects, not only on
their own mental health, but also on that of their spouses.

Our findings are in line with those of previous studies.
For instance, using structural equation modelling analy-
sis, Westman and Vinokur demonstrated that the correla-
tion between depression symptoms of couples was signifi-
cant'¥, Hammer et al. also found that the crossover effect

JYOON et al.

of a husband’s work interfered with family conflict and his
wife’s depression”). Similarly, Matthews et al. examined
the work-to-relationship conflict experienced by individu-
als, and perceptions of their spouse’s work-to-relationship
conflict, in both members of 113 dual-earner couples'®.
The results suggested that work-to-relationship conflict
and perceptions of spouse’s work-to-family conflict were
related to spouses’ relationship tension, health symptoms,
and relationship satisfaction. A study on Japanese dual-
earner couples revealed that dual experiences of work-to-
family conflict and family-to-work conflict had adverse
associations with the psychological health of employees
and the relationship quality between spouses of both gen-
ders'®. In addition, it was observed that dual experiences
in husbands was adversely associated with the psychologi-
cal health of their spouses (i.e., wives), whereas this was
not the case for wives. More recently, Kramer and Chung
reported relationship between spouse work hours and BMI
growth over time in dual-earners families'”. Drawing on
conservation of resources theory, authors proposed that an
increase in demands—both in the work realm (e.g., the
number of work hours) and in the family realm (e.g., the
number of spouse work hours)—is likely to speed up the
increase of BMI.

There were numerous articles about the association
between long working hours and symptoms of depres-
sion'® 1 Kim et al. (2013) et al. found a substantial rela-
tionship between working hours and depressive symp-
tomatology'® using representative national data in Korea,
and a cohort study using Whitehall II data revealed that
every 10-hour increase in working hours is related to a
17% increase in depressive symptoms'®. These stud-
ies suggested that long working hours may affect mental
health through insufficient recovery after work®”, high job
demands®”, and work-family conflict’”. Our results are
also in accordance with previous findings, even though
main topic of our study was effects of spouses’ work-
ing hours (Table 2 and 3). When we took into account
the role of one’s own working hours as well as their
spouse’s working hours on one’s own mental health, it
seemed that each of working hours independently affect
depressive symptoms and suicidal ideation (p-interaction
between spouse’s and own working hours: depressive
symptoms, male=0.191, female=0.968; suicidal ideation,
male=0.391, female=0.958).

Westman suggested three possible mechanisms to
explain the crossover process. First, the direct transmis-
sion of strain, where one’s strain produces an empathetic
reaction in the other spouse, increasing his/her level of
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strain. Since spouses spend considerable time together,
they may pay close attention to, and be affected by others’
emotional states. Second, spouses may share some com-
mon stressors (e.g., financial pressures, life events) that
can affect both members of the dyad simultaneously. Third,
crossover effect may occur through an indirect process in
which the transmission of strain be mediated by negative
social interactions and communication (e.g., social under-
mining and lack of social support).

Of these mechanisms, the common stressors mechanism
can explain a lot about our finding that unemployment of
husbands increase wives’ risk of depressive symptoms.
Westman and Vinokur suggested that common stressful
life events increased depression in both spouses'”. The
results of the present study regarding unemployment of the
spouse and depressive symptoms showed that the spouse’s
unemployment was associated with depressive symptoms.
This result is in line with previous studies that have found
that couples’ economic difficulties affected the perceived
health of both spouses®. Depressive symptoms caused by
job loss or sudden retirement would certainly affect the
spouse” and be linked with spouses’ depressive symp-
toms for couples in which both partners felt close to each
other®”. It is referred to as depression contagion®. It was
revealed that an individual’s underemployment may influ-
ence both spouses’ moods through this mechanism?®. It is
possible that income reduction due to underemployment is
an important factor that affects the mental health of a per-
son and their spouse.

In current study, individual’s perceived stress level was
significantly correlated with spouse’s perceived stress level
in both male and female (male, f=0.1085, p value<0.001;
female, f=0.1089, p value<0.001). These results can be
explained by direct transmission of strain. Recent studies
have addressed the communication of emotions plays an
important role in this respect, such as the spillover effects
of among family members” or crossover effects of unem-
ployment between a couple®. However, life style or family
role in home domain could also affect the stress response
and eventually process of depressive symptom develop-
ment, but we could not take it into account because of lack
of information regarding origin of strain (from work or
family domain). Poor self-esteem or the threshold of each
individual coping with the stress should be considered as
well?®.

The results obtained from our analysis by gender have
shown that husbands have decreased risk for mental health
problems as their wives work less hours, but wives are
more likely to have poorer mental health when their hus-
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bands do not work (Table 2 and 3). Gender role stereotypes
are important to understand the work-family conflict. The
traditional gender role expectation assumes that the fam-
ily domain, in comparison to the work domain, is the most
important life domain for women, while men feel primarily
responsible for the work role, and attach greater value to
the work domain®”. Our findings that psychological symp-
toms increased in wives whose husbands were economi-
cally inactive are in line with the traditional gender role
expectation. Moreover, it is known as husbands tended to
receive much more mental and physical support from their
wives; however, the wives did not receive much support
from their husbands®”. Due to the differences in the sup-
port between husband and wife, effect of SWWH on mental
health might be more prominent among male than female.
These gender differences in response to SWWH can
be explained, in part, by the East Asian cultural climate.
The East Asian culture encourages employees, particularly
men, to devote long hours at work, for the benefit of the
family. Because daily life in these countries is influenced

by a collectivistic cultural value®"

, gender roles under
the patriarchal Confucianism are common in East Asian
couples®?, and in these roles, men who only concentrated
on career tend to depend more on their wives in fam-
ily domain*. According to this family-based work ethic,
working, and temporarily sacrificing family life would be
tolerated by the family members as a necessary evil, or is
regarded as a self-sacrifice made for the benefit of the fam-
ily*Y. Although the distinction of cultural gender roles has
become ambiguous due to the increased economic activity
of women, the women in Korea still fulfill cultural gen-
der roles, in general. Almost half of female participants of
study population were housewives who are economically
inactive and they usually take care of their husbands and
children in home.

However, economic pressures are forcing women to
take a more active role outside the home and to pursue full-
time careers in Korea®”. Women are increasingly being
forced to deal with rising expectations and job demands
that limit their performance related to family roles. Simi-
larly, men are becoming more involved with their families,
and their priorities may even be shifting away from work.
The increasing participation of women in the workforce,
and a greater number of dual-earner families, has made tra-
ditional approaches to coordinating work and family lives
inappropriate. In our analysis only among dual-earners
families, the SWWH have significant relationship with
increased risk of psychological symptoms, especially in
women (Supplementary Table 1). Spouse’s long working
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hours may worsen domestic situation to other family mem-
bers (e.g., less time for leisure activities at home together)
and therefore can result in adverse mental health. Together,
these trends result in the potential for interference or con-
flicts between peoples’ work and non-work lives.

The current research has several methodological short-
comings that must be kept in mind when interpreting the
results. First, the cross-sectional design of our study did not
allow us to draw conclusions regarding the causal nature of
the relationship between one spouse’s long working hours
and the other’s psychological problems. A reverse causal-
ity cannot be overruled, especially in people who were
more likely to spend longer hours in the workplace due to
their spouse’s psychological symptoms. Analysis of longi-
tudinal data would allow further exploration of the ques-
tions raised by this study. Second, under-reporting of sui-
cidal ideation or depressive symptom is probable because
Korean people tend to hide their psychological problems
due to worries related to loss of social reputation. Third,
only two questions were used to assess psychological
symptoms in our study, and both of them were just yes or
no question. However, there is evidence that the two-item
short version of the Patient Health Questionnaire’s depres-
sion module (PHQ-2) is correlated with the 9-item version
(PHQ-9)*. The two items on the PHQ-2 are similar to our
depressive symptoms questions. Depressive symptom per-
sisting for more than two weeks and suicidal ideation are
essential aspect for the diagnosis of major depressive dis-
order*®. Furthermore, when we conducted dyadic analysis
for a binary outcome using nonlinear mixed effect model*”
to consider the spouses’ effect on each other in our data
context, the results showed that estimated coefficients of
spouse’s long time work (SWWH>60) for depressive
symptoms and suicidal ideation were 0.3572 and 0.3277,
respectively (p-value<0.001, both). This suggests that
SWWH had significant effect on the probability of depres-
sive symptoms and suicidal ideations, taking into account
the other predictors and the random variance. Finally,
although our study showed association between SWWH
and psychological symptoms, the mechanisms behind our
findings are not clearly tested. More research on this topic
is needed before we can clearly understand the mechanism
by which SWWH affect mental health.

The most important conclusion of this study may be that
individual’s long working hours are more than a work-
related problem; they appear to be a family-related prob-
lem as well. Our finding showed associations between
long working hours and spouse’s psychological symptoms.
Therefore, reducing working hours may not only contrib-
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ute to reducing workers’ own mental health problems, but
also those of their spouses. We hope that organizations also
acknowledge this finding and take it into account when
developing human resource management policies. For
example, organizations may consider stress interventions
targeting couple dyads, such as Couples Coping Enhance-
ment Training, which is considered an effective train-
ing method based on the systematic-transactional coping
approach in couples®?.
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Supplementary Table 1. The results of multiple logistic regression among dual-earners families
after adjusting for age, body mass index, house hold income and own weekly working hours

AOR™ (95% CI) AOR* (95% CI) AOR* (95% CI)

Male Female

Depressive symptoms
Spouse s weekly working hours

<40 hours 1 1.08 (0.83—1.40) 1
4050 hours 1.02(0.78-134)  1- 0.98 (0.76—1.27)
50—60 hours 0.85(0.58-1.24)  1.06 (0.82-1.37) 1.05 (0.79—1.40)
>60 hours 1.22(091-1.64)  1.29 (1.03-1.62) 1.34 (1.04-1.73)

P value for trend
Suicidal ideation

Spouse s weekly working hours

0.340

0.001 (40 hours or above)

0.007

<40 hours 1 1.01 (0.78-1.31) 1

4050 hours 1.03(0.79-134)  1- 0.99 (0.76-1.29)
50—60 hours 1.04 (0.74-145)  1.19(0.92—1.54) 1.23 (0.93-1.63)
>60 hours 130 (0.99-1.71)  1.32 (1.05-1.66) 1.40 (1.09—1.80)

P value for trend

0.079

0.002 (40 hours or above)

0.001

*Adjusted Odds Ratio
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