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ABSTRACT

Background: This study was conducted to determine the association between work-life (WL)
balance, effort-reward (ER) imbalance, and depressive mood in Korean wage workers when 2
models were considered simultaneously.

Methods: We analyzed 26,014 Korean workers including 13,471 men and 12,543 women from
the 4th Korean Working Conditions Survey data. Multiple logistic regression was used to
analyze the association between WL, ER status, and the depressive mood of Korean workers.
We classified the subjects into a total of 4 groups as follows. Group 1: WL and ER status are
both “balanced”, group 2: WL status is “imbalanced” and ER status is “balanced”, group 3:
WL status is “balanced” and the ER status is “imbalanced”, group 4: WL and ER status are
both “imbalanced.”

Results: We found significantly increased odds ratios (ORs) for depressive mood in

groups 2, 3, and 4 compared with group 1 after adjusting for the general and occupational
characteristics of the subjects in both men and women. We also found that the trend of ORs
increased gradually from groups 2 to 4 compared with group 1 in both men and women;
group 2: OR: 1.23 (95% confidence interval [CI]: 1.12-1.35), group 3: OR: 1.40 (95% CI:
1.27-1.55), group 4: OR: 1.99 (95% CI: 1.74-2.28) compared with group 1 in men; group 2:
OR: 1.28 (95% CI: 1.15-1.42), group 3: OR: 1.45 (95% CI: 1.31-1.59), group 4: OR: 2.04 (95%
CI: 1.76-2.36) compared with group 1 in women.

Conclusions: As a result, we found the association between imbalanced WL, ER status, and
depressive mood in Korean workers using 2 models simultaneously. It is important to provide
a balanced WL and ER condition to improve the mental health of workers.

Keywords: Effort-reward imbalance; Work-life balance; Depressive mood; Depression;
Working conditions
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BACKGROUND

According to the World Health Organization (WHO), more than 320 million people
worldwide had depression in 2015, representing an 18.4% increase in prevalence since 2005
[1]. Depression has a significant impact on patients' quality of life, resulting in considerable
burdens and economic losses to society and individuals [2].

Depression is also associated with risk of suicide. According to the WHO report, more than
800,000 people die from suicide annually [1]. In particular, Korea's suicide mortality rate

is the second highest among Organization for Economic Cooperation and Development
countries [3]. Suicide is the fifth leading cause of death in the country [4], and has become a
social problem.

Depression can also affect workers' productivity, leading to presenteeism and absenteeism
[5]. Psychosocial factors, neurobiological factors, and genetic factors are known to be
involved in the development of depression [6], and it has recently been found that the
working environment can also affect depression. The higher the degree of'job stress, the
lower the level of social support, and the greater the job insecurity, the greater the risk that
workers may experience a major depressive episode [7]. In addition, much research has been
conducted on the effects of effort-reward imbalance (ERI) [8], work-life balance (WLB) [9] on
physical and mental health and well-being of workers.

ERI refers to a condition of “high cost/low gain” in the workplace [10]. In other words, itis a
situation in which, even though considerable effort has been made, there are relatively few
rewards (financial satisfaction, promotion opportunities, self-esteem, respect, and employment
stability), and workers experience severe psychological pain that affects mental and physical
health [10]. Since the concept of ERI has been developed, much research has been done
examining the idea. Tsutsumi and Kawakami [11] reported that ERI was highly correlated with
various psychosomatic symptoms, including depression, and Van Vegchel et al. [12] reported
that workers who work in an imbalanced effort-reward state suffer from stress. In a meta-analysis
study in 2006, various work-stress models, including an ERI model, were identified as important
risk factors for mental disorders [13]. Research has shown that psychiatric symptoms are highly
correlated with low job autonomy and inadequate compensation, and the association between
the components of ERI and depression is well known [14].

WLB can be defined as “accomplishment of role-related expectations that are negotiated and
shared between an individual and his/her role-related partners in the work and family domains”
[15]. WLB consists of various factors, such as work, daily life, family life, and leisure. Most
previous studies have focused on the work-family relationship [16]. There is relatively little
research on the effects of WLB on workers' mental health compared to other occupational and
environmental factors. This is because the definition of WLB has not been clearly agreed upon,
and WLB has recently been socially noted, resulting in insufficient accumulation of research
results [17]. Furthermore, there has been little research on WLB for Korean workers.

Although the WLB and ERI models are known to influence workers' mental health, there have
been no studies in which both models were considered simultaneously.

This study was conducted to find the association between WLB, ERI status, and depressive
mood in Korean wage workers when the 2 models were considered simultaneously.

https://doi.org/10.35371/a0em.2021.33.e2 2/14



Annals of Occupational and
Environmental Medicine
Effort-reward imbalance, work-life balance and depressive mood

https://aoemj.org

The 4th Korean Working Condition Survey (2014)
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Incomplete
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(n =4,661)

Final study participants
(n = 26,014; men 13,471, women 12,543)

Fig. 1. Schematic diagram depicting study population.

METHODS

Participants

Data were obtained from the fourth Korean Working Conditions Survey (KWCS). The survey
has been conducted 4 times since 2006. The fourth KWCS was conducted by Media Research
under the supervision of the Occupational Safety and Health Research Institute in 2014. The
purpose of the survey was to identify the overall working environment of Korean workers and
to utilize the gathered data for the establishment of industrial safety and health policy. The
survey subjects were the economically-active population aged 15 or older nationwide, and
approximately 50,000 households were sampled. The questionnaire was developed on the
basis of the European Working Conditions Survey and the Labor Force Survey. The survey
was conducted by professional interviewers who interviewed the subjects individually. In
this study, 26,014 wage workers were included in the final analysis (13,471 men and 12,543
women), excluding unpaid workers (19,256), soldiers (76), and respondents who did not fully
complete the survey (4,661) (Fig. 1).

Measurements

In this study, depressive mood was defined as a dependent variable according to the 5-item
World Health Organization Well-Being Index (WHO-5) well-being index, and the work-life
(WL) and effort-reward (ER) status were the independent variables. The control variables
were constructed based on the factors reported to be related to the above variables. The
specific definitions of the variables are as follows.

Independent variables: “WL” and “ER” status
The “WL” status was determined using the question “Is your working time suitable for

” «

family or social life?” Respondents answered with “very appropriate,” “moderate,” “not
appropriate,

answers “very appropriate” and “moderate” were considered to indicate balanced WL status,

” «

not at all appropriate,” “do not know/no answer,” or “reject.” In this study, the

and the answers “not appropriate” and “not at all appropriate” were considered as indicating
imbalanced WL status.

The “ER” status was defined using the question “How much do you agree that you are
reasonably compensated for what you are doing?” Respondents answered with “strongly
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” « ” «

agree,” “generally agree,
study, respondents who answered “strongly agree,
considered to have balanced ER status, and “generally disagree,
were considered to have imbalanced ER status.

” «

normal,” “generally disagree,” “never agree,” and “no.” In this
generally agree,” and “normal” were
” “never agree,” and “no”

” «

Using the 2 variables (WL and ER) defined above, the subjects were divided into 4 groups as
follows. Group 1: WL and ER status are both “balanced,” group 2: WL status is “imbalanced”
and ER status is “balanced,” group 3: WL status is “balanced” and the ER status is
“imbalanced,” and group 4: WL and ER status are both “imbalanced.” In this study, the
analysis was carried out with reference to “balanced” WL and ER status.

Dependent variable: depressive mood

Depressive mood was defined using the WHO-5 well-being index question, “Please select only
one item that best suits your feelings over the past 2 weeks.” The WHO-5 items (Fig. 1) are: 1)
‘T have felt cheerful and in good spirits,” 2) ‘T have felt calm and relaxed,’ 3) ‘I have felt active
and vigorous,’ 4) ‘I woke up feeling fresh and rested,” and 5) ‘My daily life has been filled with
things which are interesting to me.’ The respondents were asked to rate how well each of the 5
statements applied to them during the last fourteen days. Each of the 5 items was scored from
0 (notatall) to 5 (all the time). Therefore, the raw score theoretically ranges from O (absence
of well-being) to 25 (maximal well-being). Because scales measuring health-related quality of
life are conventionally translated to a percentage scale from O (absent) to 100 (maximal), we
multiplied the raw score by 4. We defined scores above 50 points as normal mood and those
below 50 points as suspected depression, based on previous studies [18].

Control variables

In this study, the control variables included general and occupational characteristics of the study
subjects. The general characteristics used were age and health status. Occupational characteristics
included education level, income level, job type, job status, shift work status, night work status,
long working days, job satisfaction, job stress, support of colleagues, working hours, and mental
burden due to the work. The definitions of the control variables are shown in Table 1.

Statistical analysis

In this study, a y* test was used to identify the prevalence of depressive mood according to

the general and occupational characteristics of the participants. The distribution of WL and
ER status according to depressive mood was described. Hierarchical multivariate logistic
regression analysis was used to estimate the association between WL, ER status and depressive
mood. In addition, we conducted multivariate logistic regression analysis to determine the
association between groups 1-4 and depressive mood. To test whether the independent
variables have multicollinearity, the variance inflation factor (VIF) was calculated [19].

We carried out a sensitivity analysis of the depressive mood according to WL and ER to assess
the effect of the different definitions of ER state and how changing this affected the results.
We assessed 2 definitions of ER state. Definition 1 was that respondents answered with
“normal” were considered to have imbalanced ER status. Definition 2 was that respondents
answered with “normal” were considered to have normal ER status.

We calculated the odds ratios (ORs) in the crude model, the minimally adjusted model

(model 1), and the fully adjusted model (model II). Model I was adjusted for general
characteristics, and model II was adjusted for general and occupational characteristics.
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Table 1. The definition of the control variables of the study subjects

Control variables

Definition

Age
health status
Education level
Income level

Occupational type

Employment status
Shift work

Night work

Long working days

Working condition
satisfaction

Stress from work

Colleague support

Working hours

Age are classified with “15-19 years old”, “20-29 years old”, “30-39 years old”, “40-49 years old”, “50-59 years old”, and “60 to over
years old”.

Using the question “What is your overall health status?”, when the answer was “very good” or “good” or “normal”, then we defined it as
“good health status”. On the other hand, when the answer was “bad” or “very bad”, then we defined it as “bad health status™.

The education level was categorized as middle school graduation, high school graduation, and above college graduation based on the
responses to academic achievement.

The income level was classified into 0-1,000,000 won, 1,000,000-1,990,000 won, 2,000,000-2,990,000 won, and 3,000,000 won or
more based on monthly average income received at work.

Job categories were categorized into 5 groups based on the responses to the question “Which one is most appropriate for your work
(job) in the following job classification?” The first group was the management/professional group, which includes managers, experts,
technicians, and semi-specialists. The second group was the white-collar group, and the third group was the service/sales group. The
fourth group was the blue-collar group, which includes agriculture/forestry workers, machinery operators/assembly workers, and the
fifth group was the laborers.

Employment status was categorized as regular workers, temporary workers, and day laborers according to the term of employment
contract.

Shift work was categorized as “I work shifts/I do not work shifts” according to the response to the question about whether or not to do
work shifts.

Night work was based on the response to the question, “When work at night is defined as working at least 2 hours a night between 10 pm
and 5 am, how many days in a month do you work at night?”. If the response was one or more, then it was defined as “I work at night” and
if the response was 0. then it was defined as “I do not work at night”.

The number of long working days was categorized as O day, 1-10 days, 11 day or more based on the response to the question “How many
days in a month do you work over then 10 hours?”

The satisfaction level of the working environment was defined as “not satisfied” in the case of responding “not particularly satisfied” or
“not satisfied at all”, and it was defined as “satisfied” in the case of responding “very satisfied”, “satisfied” to the question “what do you
think about the working environment of your work as a whole?”

Job stress was defined as “no job stress” when the respondents answered “not so” or “not at all” and it was defined as “with job stress”
when respondents answered “always”, “mostly”, “sometimes” to the question of “I am stressed at work”.

Colleague support was defined as “not supportive” when the respondents answered “not so” or “not at all” to the question of “My
colleagues help me and support me” and it was defined as “supportive” when respondents answered “always”, “mostly”, “sometimes” to
the same question.

Working hours were classified as over than 40 hours-group and less than 40 hours-group based on the weekly working hours.

https://aoemj.org

All analyses were stratified by gender. All statistical analyses were performed with SAS 9.4
(SAS Institute Inc., Cary, NC, USA), and statistical significance was set at p < 0.05.

Ethics statement
Institutional Review Board of Seoul National University Hospital determined to exempt the review
of this study and approved the waiver of written informed consent (IRB No. 2009-002-1152).

RESULTS

The distribution of the general and occupational characteristics of the normal mood and
depressive mood subjects is shown in Table 2. Of the total 26,014 respondents, 13,471 were
men (51.8%) and 12,543 were women (48.2%). The number of people with depressive mood
was 5,110 (37.9%) for men and 4,856 (38.7%) for women. The mean age of the respondents
was 43.8 years (standard deviation [SD]: 12.7) for men and 43.4 years (SD: 13.0) for women.

Among all respondents, the WL status was “imbalanced” for 25.5% of men and 23.3% of
women. The ER status was “imbalanced” in 21.9% of the men and 23.3% of the women.

The frequency of depressive mood was higher in the workers who are imbalanced WL or
imbalanced ER status, over 40 years of age, unhealthy workers, with education below high
school, with an income level of < 2,000,000 KRW/month, blue collar workers, laborers,
temporary workers, day laborers, workers with shift work, night work, long working days
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Table 2. General and occupational characteristics of the participants according to depressive mood

Variables Men Women
Total Normal mood Depressive mood p-value Total Normal mood Depressive mood p-value
Total 13,471 (100.0) 8,361 (62.1) 5,110 (37.9) <0.001 12,543 (100.0) 7,687 (61.3) 4,856 (38.7) <0.001
Age (year) <0.001 <0.001
15-19 149 (1.1) 14 (1.4) 35 (0.7) 131 (1.0) 82 (1.1) 49 (1.0)
20-29 1,580 (11.7) 1,057 (12.6) 593 (10.2) 1,884 (15.0) 1,264 (16.4) 620 (12.8)
30-39 3,689 (27.4) 2,479 (29.7) 1,210 (23.7) 2,882 (23.0) 1,938 (25.9) 944 (19.4)
40-49 3,796 (27.7) 2,286 (27.3) 1,440 (28.2) 3,820 (30.5) 2,338 (30.4) 1,482 (30.5)
50-59 2,711 (20.1) 1,616 (19.3) 1,095 (21.4) 2,476 (19.7) 1,419 (18.5) 1,057 (21.8)
> 60 1,616 (12.0) 809 (9.7) 807 (15.8) 1,350 (10.8) 646 (8.4) 704 (14.5)
Health condition <0.001 <0.001
Bad 368 (2.7) 143 (1.7) 9295 (4.4) 533 (4.3) 194 (2.5) 339 (7.0)
Good 13,103 (97.3) 8,218 (98.3) 4,885 (95.6) 12,010 (95.8) 7,493 (97.5) 4,517 (93.0)
Education <0.001 <0.001
Middle school or below 1,374 (10.2) 640 (7.7) 734 (14.4) 1,724 (13.7) 801 (10.4) 923 (19.0)
High school 4,869 (36.1) 2,813 (33.6) 92,056 (40.2) 5,005 (39.9) 2,995 (38.1) 2,080 (42.8)
College or above 7,298 (53.7) 4,908 (58.7) 92,320 (45.4) 5,814 (46.4) 3,961 (51.5) 1,853 (38.2)
Income (/10,000%/month) <0.001 <0.001
<100 688 (5.1) 376 (4.5) 312 (6.1) 1,766 (14.1) 982 (12.8) 784 (16.1)
100-199 2,115 (15.7) 1,161 (13.9) 954 (18.7) 4,641(37.0) 2,769 (36.0) 1,872 (38.6)
200-299 3,155 (23.4) 2,015 (24.1) 1,140 (22.3) 2,045 (16.3) 1,341 (17.5) 704 (14.5)
»300 7,513 (55.8) 4,809 (57.5) 2,704 (52.9) 4,091 (32.6) 2,595 (33.8) 1,496 (30.8)
Occupational type <0.001 <0.001
Management/professional 2,147 (15.9) 1,459 (17.5) 688 (13.5) 1,917 (15.3) 1,316 (17.1) 601 (12.4)
White collar 3,682 (27.3) 2,597 (31.1) 1,085 (21.2) 3,284 (26.2) 2,273 (29.6) 1,011 (20.8)
Service/sales 2,085 (15.5) 1,327 (15.9) 758 (14.8) 4,701 (37.5) 2,828 (36.8) 1,873 (38.6)
Blue collar 3,499 (26.0) 2,026 (24.2) 1,473 (28.8) 785 (6.3) 432 (5.6) 353 (7.3)
Laborer 2,058 (15.3) 952 (11.4) 1,106 (21.6) 1,856 (14.8) 838 (10.9) 1,018 (21.0)
Employment status <0.001 <0.001
Regular worker 10,692 (79.4) 6,897 (82.5) 3,795 (74.3) 8,744 (69.7) 5,599 (72.8) 3,145 (64.8)
Temporary worker 1,715 (12.7) 967 (11.6) 748 (14.6) 2,959 (23.6) 1,696 (22.1) 1,263 (26.0)
Day laborer 1,064 (7.9) 497 (5.9) 567 (11.1) 840 (6.7) 392 (5.1) 448 (9.2)
Shift work <0.001 <0.001
No 11,751 (87.2) 7,414 (88.7) 4,337 (84.9) 11,591 (92.4) 7,131 (92.8) 4,460 (91.9)
Yes 1,720 (12.8) 947 (11.3) 773 (15.1) 952 (7.6) 556 (7.2) 396 (8.2)
Night work <0.001 <0.001
No 11,408 (84.7) 7,231 (86.5) 4,177 (81.7) 11,776 (93.9) 7,240 (94.2) 4,536 (93.4)
Yes 2,063 (15.3) 1,130 (13.5) 933 (18.3) 767 (6.1) 447 (5.8) 320 (6.6)
10 hours > working day (/month) <0.001 <0.001
0 7,935 (58.9) 5,066 (60.6) 2,869 (56.1) 9,186 (73.2) 5,689 (74.0) 3,497 (72.0)
1-10 3138 (23.3) 2,037 (24.4) 1,101 (21.6) 1,896 (15.1) 1,262 (16.4) 634 (13.1)
>T1 2,398 (17.8) 1,258 (15.1) 1,140 (22.3) 1,461 (11.7) 736 (9.6) 795 (14.9)
Working condition satisfaction <0.001 <0.001
Not satisfied 3,482 (25.9) 1,571 (18.8) 1,91 (37.4) 3,007 (24.0) 1,344 (17.5) 1,663 (34.3)
Satisfied 9,989 (74.2) 6,790 (81.2) 3,199 (62.6) 9,536 (76.0) 6,343 (82.5) 3,193 (65.8)
Stress from work <0.001 <0.001
No 3,290 (23.9) 2,024 (24.2) 1,196 (23.4) 3,978 (26.1) 1,960 (25.5) 1,318 (27.1)
Yes 10,251 (76.1) 6,337 (75.8) 3,914 (76.6) 9,965 (73.9) 5,797 (74.5) 3,538 (72.9)
Colleague support <0.001 <0.001
No 1,405 (10.4) 654 (7.8) 751 (14.7) 1,529 (12.2) 699 (9.1) 830 (17.1)
Yes 12,066 (89.6) 7,707 (92.2) 4,359 (85.3) 11,014 (87.8) 6,988 (90.9) 4,026 (82.9)
Working hour (/week) <0.001 <0.001
<40 6,703 (49.8) 4,397 (52.6) 2,306 (45.1) 7,380 (58.8) 4,664 (60.7) 2,716 (55.9)
> 40 6,768 (50.2) 3,964 (47.4) 2,804 (54.9) 5,163 (41.2) 3,023 (39.3) 2,140 (44.1)
WL <0.001 <0.001
Balanced 10,037 (74.5) 6,603 (79.0) 3,434 (67.2) 9,616 (76.7) 6,191 (80.5) 3,495 (70.5)
Imbalanced 3,434 (25.5) 1,758 (21.0) 1,676 (32.8) 2,997 (23.3) 1,496 (19.5) 1,431 (29.5)
ER <0.001 <0.001
Balanced 10,518 (78.1) 6,934 (82.9) 3,584 (70.1) 9,624 (76.7) 6,266 (81.5) 3,358 (69.9)
Imbalanced 2,953 (21.9) 1,427 (17.1) 1,526 (29.9) 2,919 (23.3) 1,421 (18.5) 1,498 (30.9)

Values are presented as number (%).
WL: work-life; ER: effort-reward.
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Table 3. Depressive mood by WL and ER state

WL and ER state Total Normal mood Depressive mood p-value

Men 13,471 (100.0) 8,361 (100.0) 5,110 (100.0) <0.001
Balanced-Balanced 8,127 (60.3) 5,579 (66.7) 2,548 (49.9)

Imbalanced- Balanced 2,391 (17.8) 1,355 (16.2) 1,036 (20.3)
Balanced- Imbalanced 1,910 (14.2) 1,024 (12.3) 886 (17.3)
Imbalanced-Imbalanced 1,043 (7.7) 403 (4.8) 640 (12.5)

Women 12,543 (100.0) 7,687 (100.0) 4,856 (100.0) <0.001
Balanced-Balanced 7,588 (60.5) 5,114 (66.5) 2,474 (51.0)
Imbalanced-Balanced 2,036 (16.2) 1,152 (15.0) 884 (18.2)
Balanced-Imbalanced 2,028 (16.2) 1,077 (14.0) 951 (19.6)
Imbalanced-Imbalanced 891 (7.1) 344 (4.5) 547 (11.3)

Values are presented as number (%).
WL: work-life; ER: effort-reward.

more than 11 days per month, with dissatisfaction with their working conditions, no support
from colleagues, working hours of > 40/week.

The distribution of each group of WL and ER relative to depression is shown in Table 3. The
frequency of depressive mood was higher in the groups 2, 3, and 4 for both men and women.
There was a statistically significant difference between the normal mood and depressive
mood workers in both men and women (p < 0.001).

The results of the hierarchical regression analysis of depressive mood according to the
“balanced” or “imbalanced” status of WL and ER are as follows (Table 4). The adjusted OR of
the depressive mood in the “imbalanced” WL status compared to the “balanced” WL status was
1.29 (95% confidence interval [CI]: 1.21-1.37). The adjusted OR of the depressive mood in the
“imbalanced” ER group compared to the “balanced” ER group was 1.47 (95% CI: 1.39-1.56).

Sensitivity analyses according to the different definitions of ER state (Table 5) showed similar
results to the primary analysis (Table 4).

When WL and ER status were considered together, the results of multiple logistic regression
analysis of depressive mood were as follows (Table 6, Fig. 2). 1) The group with “balanced”
WL and “balanced” ER status (group 1) was the reference group. 2) The adjusted OR of
depressive mood for the “imbalanced” WL and “balanced” ER status group (group 2) was
1.23 (95% CI: 1.12-1.35) for men and 1.28 (95% CI: 1.15-1.42) for women. 3) The adjusted
ORs of depressive mood for the “balanced” WL and “imbalanced” ER status group (group 3)
was 1.40 (95% CI: 1.27-1.55) for men and 1.45 (95% CI: 1.31-1.59) for women. 4) The adjusted
OR of depressive mood for the “imbalanced” WL and “imbalanced” ER status group (group
4) was 1.99 (95% CI: 1.74-2.28) for men and 2.04 (95% CI: 1.76-2.36) for women. The trend
of ORs increased gradually from groups 1 to 4. All of the above results were statistically
significant (p < 0.001).

The VIF of independent variables were under 2.5 respectively, which means that there is

almost never multicollinearity between independent variables. The VIF values of ER and WL
were 1.012, respectively [19].
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Table 4. ORs for depressive mood according to WL and ER state using hierarchical multiple regression analysis

Effort-reward imbalance, work-life balance and depressive mood

Variables Crude Model I* Model 11°
WL

Balanced Ref. Ref. Ref.

Imbalanced 1.59 (1.51-1.67) 1.61 (1.53-1.69) 1.29 (1.21-1.37)
ER

Balanced Ref. Ref. Ref.

Imbalanced 1.92 (1.83-2.02) 1.83 (1.74-1.93) 1.47 (1.39-1.56)
Age (year)

15-19 0.89 (0.70-1.14) 0.69 (0.52-0.92)

20-29 Ref. Ref.

30-39 1.03 (0.96-1.12) 1.08 (0.99-1.18)

40-49 1.33 (1.24-1.44) 1.36 (1.25-1.47)

50-59 1.52 (1.40-1.64) 1.30 (1.19-1.42)

> 60 92.15 (1.96-2.35) 1.42 (1.26-1.60)
Sex

Men Ref. Ref.

Women 1.02 (0.97-1.06) 1.05 (1.00-1.12)
Health condition

Poor 2.08 (1.84-2.35) 1.68 (1.46-1.93)

Good Ref. Ref.
Education

Middle school or below 1.13 (1.02-1.25)

High school Ref.

College or above
Income (/10,0004/month)
<100

0.96 (0.90-1.03)

1.03 (0.93-1.15)

100-199 1.07 (1.00-1.14)
200-299 1.03 (0.97-1.10)
>300 Ref.

Occupational type
Management/professional
White collar
Service/sales
Blue collar
Laborer

Employment status
Regular worker
Temporary worker
Day laborer

1.02 (0.94-1.10)
Ref.

1.04 (0.96-1.12)

1.08 (1.00-1.19)

1.45 (1.30-1.61)

Ref.
0.95 (0.88-1.02)
1.09 (0.98-1.21)

Shift work
No 0.97 (0.88-1.06)
Yes Ref.
Night work
No Ref.
Yes 1.06 (0.97-1.16)

10 hours > working day (/month)
0
0-10
>1

Working condition satisfaction
Not satisfied

Ref.
0.87 (0.82-0.93)
112 (1.04-1.21)

1.80 (1.70-1.91)

Satisfied Ref.
Stress from work

No Ref.

Yes 1.01(0.96-1.07)
Colleague support

No 1.48 (1.37-1.60)

Yes Ref.
Working hour (/week)

<40 Ref.

> 40 1.03 (0.98-1.09)

Values are presented as odds ratio (95% confidence interval).

WL: work-life; ER: effort-reward.

2Adjusted for age, sex, and health condition; PAdjusted for age, sex, health condition, education, income, occupational type, employment status, shift work,
night work, 10 hours > working day (/month), working condition satisfaction, stress from work, colleague support, and working hour (/week).
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Table 5. ORs for depressive mood according to WL and the different definitions of ER state (sensitivity analysis)

Variables Crude Model I# Model II°
ER definition 1°
WL
Balanced Ref. Ref. Ref.
Imbalanced 1.54 (1.47-1.62) 1.56 (1.48-1.64) 1.28 (1.20-1.36)
ER
Balanced Ref. Ref. Ref.
Imbalanced 2.10 (2.00-2.19) 2.02 (1.92-2.12) 1.63 (1.54-1.72)
ER definition 2¢
WL
Balanced Ref. Ref. Ref.
Imbalanced 1.51 (1.44-1.59) 1.53 (1.45-1.61) 1.27 (1.20-1.35)
ER
Balanced Ref. Ref. Ref.
Normal 1.82 (1.73-1.92) 1.78 (1.69-1.88) 1.52 (1.43-1.61)
Imbalanced 2.68 (2.53-2.84) 9.53 (2.38-2.69) 1.90 (1.77-2.04)

Values are presented as odds ratio (95% confidence interval).

WL: work-life; ER: effort-reward.

2Adjusted for age, sex, and health condition; PAdjusted for age, sex, health condition, education, income, occupational type, employment status, shift work,
night work, 10 hours > working day (/month), working condition satisfaction, stress from work, colleague support, and working hour (/week); “The “ER” status
was defined using the question “How much do you agree that you are reasonably compensated for what you are doing?”. ER definition 1: respondents answered
with “normal” were considered to have imbalanced ER status; “ER definition 2: respondents answered with “normal” were considered to have normal ER status.

Table 6. ORs for depressive mood according to WL and ER state

WL and ER state

Crude

Model I

Model II°

Men
Balanced-Balanced
Imbalanced-Balanced
Balanced-Imbalanced

Imbalanced-Imbalanced

Women
Balanced-Balanced
Imbalanced-Balanced
Balanced-Imbalanced

Imbalanced-Imbalanced

Ref.
1.56 (1.43-1.70)
1.84 (1.68-2.02)
3.48 (3.08-3.92)

Ref.
1.51 (1.38-1.66)
1.85 (1.69-2.03)
3.97 (2.86-3.73)

Ref.
1.55 (1.42-1.69)
1.80 (1.64-1.98)
3.36 (2.98-3.80)

Ref.
1.54 (1.41-1.69)
1.78 (1.62-1.95)
3.12 (2.73-3.57)

Ref.
1.93 (1.12-1.35)
1.40 (1.27-1.55)
1.99 (1.74-2.98)

Ref.
1.98 (1.15-1.42)
1.45 (1.31-1.59)
2.04 (1.76-2.36)

Values are presented as odds ratio (95% confidence interval).

WL: work-life; ER: effort-reward.

aAdjusted for age and health condition; "Adjusted for age, health condition, education, income, occupational type, employment status, shift work, night work, 10
hours > working day (/month), working condition satisfaction, stress from work, colleague support, working hour (/week), psychological burden from work, and

job autonomy.

(imbalanced) and ER (balanced); group 3: WL (balanced) and ER (imbalanced); group 4: WL (imbalanced) and ER (imbalanced).

2.5

2.0 +

OR

1.5 1

1.0 +—omx

—e— Both —m— Men

U

—&— \Women

Group 1

Group 2

Group 3 Group 4

WLB and ERI state
Fig. 2. Graphs showing the adjusted ORs from logistic regression according to WL and ER state. Group 1: WL (balanced) and ER (balanced); group 2: WL

OR: odds ratio; WL: work-life; ER: effort-reward; WLB: work-life balance; ERI: effort-reward imbalance.
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DISCUSSION

Based on the results previous studies that workers’ depressive mood is related to WLB [9] and
ERI [8], this study tried to identify how those 2 work-stress models and depressive mood are
associated together in Korean workers.

We found that WLB and ERI status were both related to depressive mood and ERI had a
higher impact on depressive mood than WLB. When both WL and ER were imbalanced,
they had a synergistic effect and result in a higher association with depressive mood; this
relationship holds true regardless of gender. The VIF values of ER and WL were under than
2.5 respectively, which means that independent variables did not show multicollinearity.

ERI and WLB have a similar concept in that they evaluate a balanced distribution of limited
resources. The proportion of resources distributed to work/life and effort/reward should be in a
relatively appropriate balance, and when these are not balanced, they act as a stressor for workers.

The difference between ERI and WLB is that ERI is limited to the working situation, and
WLB includes stress outside of the working situation [20]. Depending on the workers, some
workers will be only stressed in the working situation, some will be only stressed outside of
the working situation, and some will be stressed in both situations. This is the reason why
the study subjects were divided into 4 categories.

Previous studies have shown that the most important 2 explanatory factors among various
workplace stressors that result in burnout or intention to leave the profession are ERI and

WLB. In these studies, the independent health effects of these 2 domains were identified.

However, the health effects when both domains existed were not evaluated [21].

Recently, some studies have been reported the health effects of multiple workplace stressors
when they co-exist [22]. When an individual worker faces a situation in which various
workplace stressors with various underlying mechanisms are accumulated, it acts as a greater
burden in the stress perception and cognitive assessment process of workers.

Studies on the health effects of multiple workplace stressors including this study could be
evidence when inventing comprehensive workplace stressor index or developing effective
intervention strategies to reduce work stress in legal, institutional and policy aspects.

As shown in this study, when 2 or more stress models are simultaneously in effect, synergy
occurs, demonstrating a greater impact on workers' health than when a single work-stress
model is the only one involved. In a previous study, the ERI had a greater effect on workers'
mental fatigue due to the synergistic effect when it was present with other work-stress models
[23]. In addition, another study showed that when the ERI was present with structural
inequality, it had a greater impact on the increase in depressive disability pension rate due to
the synergistic effect [24].

The imbalance of WL or ER is an example of type 2 allostatic load. Allostatic load is the “body
wear and tear” that accumulates when an individual is exposed to repetitive or chronic stress
[25]. Unlike type 1 allostatic load, which occurs when energy demand exceeds supply, when
excessive energy consumption causes social conflict or social dysfunction, this is called type 2
allostatic load. It can be improved through changes of education system or social structure [26].

https://doi.org/10.35371/a0em.2021.33.e2 10/14



Annals of Occupational and
Environmental Medicine
Effort-reward imbalance, work-life balance and depressive mood

https://aocemj.org

When a worker's limited energy is excessively consumed only for work or effort compared to
life or reward, this imbalance acts as a chronic stressor. Chronic stress is known to activate
neuroendocrine pathways [27]. First, chronic stress causes a high level of cortisol and it
causes damage and atrophy of the amygdala and hippocampus, which can lead to depression
[28]. Second, chronic stress causes a variety of inflammatory reactions, such as oxidative-
nitrificative stress, which can lead to neurodegeneration and this can lead to depression [29].

This study has some limitations. First, some of the risk factors that are known to be

related to depression are not included in the analysis. The 3 most important predictors

of depression are family history of depression, history of depressive episodes, and recent
events [30]. The fourth KWCS did not include this information. In addition, recent domestic
and international studies have reported that smoking and drinking, which are health-risk
behaviors [31,32], also affect depression, but information on smoking and drinking is also
not included in the fourth KWCS.

Second, there are some limitations in defining the independent variables, WLB and ERI state.
Both variables were evaluated based on only one question item, which is relatively simple
compared with the existing evaluation methods. The WLB status can be described from
various aspects by using several questionnaires. Greenhaus and Beutell [33] classified work-life
conflict as “work hours,” “job strain,” and “behavioral pattern at work” to evaluate WLB status.
The longer the work hours, the higher the job strain, and the greater the behavioral pattern
required by the work, the greater the conflict between work and life [33]. In this study, only the
“work hours” were evaluated among the 3 work-life conflict factors. The ERI status can also be
assessed in various ways. The “effort” section of the European Working Environment Survey
consists of 6 questions, including qualitative workload, quantitative workload, total workload
over time, and physical workload. The “reward” category includes self-esteem, promotion,
economic compensation, and employment stability [34]. Therefore, it is expected that more
reliable results can be obtained if the questionnaire is improved in the future.

Third, this was a cross-sectional study. WLB and ERI were found to be significantly
associated with depressive mood, but causality could not be confirmed. In addition, it is
impossible to exclude the influence of biases such as the healthy worker effect. If the workers
have depression, they are more likely to quit their jobs. In cross-sectional studies, these
people may already have left the company, and the OR can be underestimated. A longitudinal
study could overcome these limitations.

Fourth, when interpreting the results of this study, it is likely that the fourth KWCS only
included workers who were working at the time of the survey. For this reason, it is possible that
workers who were seriously depressed and took leave or who were hospitalized for treatment
were excluded. Therefore, it is difficult to apply this study to the general worker population.

Despite its limitations, this study also has several strengths. It is the first study to analyze
the association between WLB, ERI, and depressive mood in Korean wage workers. There
has been previous research on the effects of the WLB on overall health status [9], or the
ERI on mental health [8], but there have been no study that directly relates the WLB and
ERI to depressive mood. Furthermore, there has been no study examining the effects of
WLB and ERI on depression simultaneously. In addition, in a previous study, small specific
occupation groups such as nurses [35] and firefighters [36] were used as study subjects. In
this study, however, large-scale sample data of all Korean wage workers were used. In this
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study, “depressive mood” was defined on the basis of 50 points on the WHO-5 index. In other
studies on the relationship between psychosocial stress and depression, the General Health
Questionnaire (GHQ) and the Center for Epidemiologic Studies Depression Scale (CES-D)
were used to determine the degree of depression. In a recent study on the accuracy of the
GHQ's diagnosis of depression, sensitivity was 81.7% and reliability was 85.4% [37]. The

sensitivity of the CES-D was 83%, and the specificity was 78% in a systematic review study
[38]. In the case of the WHO-5 index, the sensitivity was 86% and the specificity was 81%
when using 50 points as a cutoff value in a systematic review study, it was similar to or better
than other commonly-used depression screening tools [18].

CONCLUSIONS

This study found that the WLB and ERI are significantly related to the depressive mood of
Korean wage workers. Considering the effects of depression on family and society, it is time
to emphasize the importance of proper rewards that correspond to effort and an appropriate
balance of work and life.
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