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ABSTRACT

Background: Because income and working hours are closely related, the health impact of
working hours can vary according to economic status. This study aimed to investigate the
relationship between working hours and the risk of poor self-rated health according to
household income level.

Methods: We used the data from the Korea National Health and Nutrition Examination
Survey VI and VII. The information on working hours and self-rated health was obtained from
the questionnaire. After stratifying by household income level, the risk of poor self-rated
health for long working hour group (> 52 hours a week), compared to the 35-51 working hour
group as a reference, were calculated using multiple logistic regression.

Results: Long working hours increased the risk of poor self-rated health in the group with the
highest income, but not in the group with the lowest income. On the other hand, the overall
weighted prevalence of poor self-rated health was higher in the low-income group.
Conclusions: The relationship between long working hours and the risk of poor self-rated
health varied by household income level. This phenomenon, in which the health effects of
long working hours appear to diminish in low-income households can be referred to as the
‘poor worker’s long working hours paradox’. Our findings suggest that the recent working
hour restriction policy implemented by the Korean government should be promoted,
together with a basic wage preservation to improve workers’ general health and well-being.

Keywords: Working hours; Self-rated health; Household income level; Basic wage preservation

BACKGROUND

It has been a significant amount of time since Korea was identified as a leading country

with long working hours among Organization for Economic Cooperation and Development
(OECD) countries. In the 2021 OECD report, the average Korean was found to work 1,908
hours per year, ranking fourth after Colombia (2,172 hours), Mexico (2,124 hours), and Costa
Rica (1,913 hours).! The adverse effects of long working hours on health have been revealed in
many previous studies. Long working hours can increase the risk of mental health problems
such as depression, anxiety, alcohol consumption, or sleep disorders.>* In addition, long
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working hours are associated with metabolic syndrome, coronary artery disease, and stroke,>”
and have been reported to increase the number of occupational injuries.®

Economists view the labor supply as a matter of assessing the opportunity cost for various
activities that can fill an individual’s available time and choosing an allocation method. In
other words, if workers choose to work more, they earn more but have less leisure time; thus,
decisions are made in the direction of maximizing personal utility.® In general, the longer an
individual’s working hours, the higher the wages they receive. However, if wages are above a
certain level, the purchasing power is not significantly affected, even if the working hours are
reduced. Therefore, the willingness to work decreases, and eventually, a reduction in working
hours and an increase in leisure time are chosen. This phenomenon is termed the backwards
bending labor supply curve in labor economics. From a health economics point of view,
leisure and rest are considered investments in health. Because income and working hours are
closely related, the health impact of working hours can vary according to economic status.'**

Although many previous studies have investigated the association between long working hours
and health status, income level has been considered only a confounding factor. This is because
it has been widely believed that the magnitude of influence of long working hours depends
solely on working hours, regardless of the economic status of workers. Although it is more
reasonable from an economic perspective that the value of a product, including time, depends
on demand and experiencing marginal utility, it has been overlooked in previous studies

on the health effects of long working hours. In fact, in a recent study conducted in Korea,

it was reported that the risk of cardiovascular diseases due to long working hours increased
significantly only in male workers with the highest income.” This raises the need for further
research on how and why income differences affect the health effects of long working hours.

Self-rated health (SRH) has been widely used as a surrogate variable for actual health conditions,
such as diagnosed diseases, hospitalization, or experienced accidents.**® Despite its subjective
nature, SRH has proven to be a good predictor of future health care needs and mortality."”
Several studies have explored the association between working hours and SRH. It has been
found that long working hours are related to poor SRH, especially in women."®* In addition,
high educational level, managerial and professional occupations, and precarious work schedules
could affect the association between long working hours and poor SRH as moderating factors.*
However, in most studies, income level has not been considered in depth. Therefore, this study
aimed to investigate the relationship between working hours and SRH according to household
income level using nationally representative population-based surveys in Korea.

METHODS

This study was conducted in compliance with the premises of the Strengthening the
Reporting of Observational Studies in Epidemiology (STROBE) statement.*

Data collection and study participants

This study was based on nationally representative data obtained from the sixth and seventh
Korea National Health and Nutrition Examination Survey (KNHANES VI and VII), 20132018,
Korea Centers for Disease Control and Prevention. A total of 47,217 participants were
enrolled, derived from a systematic, stratified, cluster-sampling procedure based on the
National Census Registry. The current study investigated adult paid workers, excluding those
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The Korea National Health and
Nutrition Examination Survey, 2013-2018
n = 47,217

Exclusion

- Subjects aged less than 19 years or non-worker (n = 27,547)

- Self-employed or unpaid family workers (n = 6,174)

- Working less than 35 hours a week (n = 3,498)

- Skilled agriculture, forestry, and fishery workers & soldiers (n = 93)
- With missing or refusal data (n = 611)

Y
Final study participants
n=9,294

Fig. 1. Schematic diagram of the study participants.

who worked less than 35 hours a week (n = 3,498). Skilled agriculture, forestry, and fishery
workers; soldiers (n = 93); and individuals who had missing data or declined to respond (n =
611) were also excluded. A total 0f 9,294 participants were included in this study (Fig. 1).

Working hours

Working hours were assessed by the following question on the KHANES: ‘What are the average
weekly working hours, including overtime, and excluding meal times?” Working hours were
classified into 2 groups: i) 35-51 hours and ii) 52 hours or more. This classification is based on the
fact that the maximum weekly working hours, regulated by the Korean Labor Standards Act since
2018, is 52 hours.” In addition, the regulations of the Korea Workers’ Compensation and Welfare
Service stipulate that if the weekly working hours exceed 52 hours, the longer the working hours,
the higher the risk of cerebrovascular and cardiovascular disease.? Participants working less

than 35 hours a week were excluded from the current study because their characteristics could be
completely different from those of general workers. A reduction in working hours might be due to
old age, childcare, or health problems, or as a result of precarious employment.

SRH

SRH is a widely used five-point Likert scale assessment on subjective health perception,
which is used as a predictor of a general health condition or mortality.**? Participants were
asked to evaluate their health as “very good,” “good,” “fair,” “poor” and “very poor.” In the
current study, those who reported “very good,” “good” and “fair” were defined as good SRH,

” « ” «

whereas “poor” or “very poor” were classified as poor SRH.

Equivalised household income (EHI)

The study participants were classified into four groups (low, low-medium, medium-high,
and high) according to the quartile of EHI, which is gross household income divided by

the square root of household size. This square root scale was adopted in recent OECD
publications,” out of many scales, to compare household income levels across countries.
The guidelines for KNHANES provide the standard amount of income quartiles of sample
households every year, and the study participants were classified into each EHI group using
the standard amount of the year of participation in the study.

Other variables

Marital status was classified into three groups: married, unmarried, or others (widowed,
separated, or divorced), and education level was divided into four groups: elementary,
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middle, high school, and college or higher. In terms of employment status, those who
responded as being temporary or daily workers were defined as precarious workers.
According to the Korean Standard Classification of Occupations, the occupations were
categorized as follows: white-collar workers (managers, professionals, technicians, and
associated professionals), blue-collar workers (crafts and related trades, plant and machine
operators and assemblers, and elementary occupations), or pink-collar workers (clerical
support, service, and sales workers).? Smoking status was classified into three categories:
none, past, and current. Participants who had smoked fewer than 100 cigarettes or had never
smoked in their lifetime were classified as non-smokers. Problematic drinking was grouped
into 2 groups (yes or no). Problematic drinkers were defined as those who consumed seven
or more glasses of alcoholic beverages for men and 5 or more glasses for women, and drank
more than twice a week. Disease states, such as hypertension, diabetes, and depression, were
evaluated using physical examination, diagnosis, and treatment.

Statistical analysis

The demographics of the study population and the weighted prevalence of poor SRH, calculated
using the integrated weights estimated from the KNHANES’s sampling design, are described.
Chi-square tests were used to assess the relationships between participants’ SRH and other
variables (age, sex, marital status, education level, EHI, occupation, employment status, weekly
working hours, type of work schedule, smoking, drinking, hypertension, diabetes mellitus, and
depression). The odds ratio (OR) and 95% confidence interval (CI) of poor SRH for the long
working hour group (> 52 hours per week), compared to the 35-51 working hour group as a
reference, were calculated using multiple logistic regression. After the following three types of
models were constructed, multiple logistic regression was performed, adjusting for the relevant
variables. Model 1 was adjusted for age, sex, and marital status, and Model 2 was adjusted for
age, sex, marital status, education, occupation, employment status, and shift work. Model 3
included smoking, drinking, hypertension, diabetes, and depression as covariates, and included
the confounding variables of Model 2. In addition, subgroup analyses stratified by the EHI
group were performed, and the interactive effects of long working hours with EHI level on SRH
were assessed. The generalized additive model was built to assess the non-linear relationship
between weekly working hours (35-80 hours) and SRH scores (1 “very good” to 5 “very poor”)
for each EHI level, after adjusting for the demographic factors listed above. We considered an
unusually large value of weekly working hours of > 80 hours per week (which is more than twice
the prescribed working hours) as an outlier, and removed it to prevent distortion of the graph.
In addition, the weighted frequency of poor SRH by EHI level for each working hour group is
presented as a bar graph to identify differences in characteristics. SAS software (version 9.4;
SAS Institute Inc., Cary, NC, USA) was used for the statistical analyses.

Ethics statement

This study was carried out in accordance with the guidelines laid down in the Declaration of
Helsinki and was exempted from deliberation by the Institutional Review Board of Seoul St.
Mary’s Hospital, the Catholic University of Korea (study number: KC21ZASI0251).

RESULTS

Characteristics of study participants
The characteristics of the study participants according to working hours and SRH status
are presented in Tables 1 and 2, respectively. In Table 1, the weighted prevalence of long
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Table 1. Characteristics of the study participants (n = 9,294)

Characteristics Long working hours Total p-value
Yes (2 52 hours/week) No (35-51 hours/week)
No. (%) No. (%)
Total 2,160 (23.8) 7,134 (76.2) 9,294
Age (years) <0.001
19-39 778 (22.0) 3,029 (78.0) 3,807
40-54 892 (24.6) 9,739 (75.4) 3,561
55-64 377 (25.4) 1,099 (74.6) 1,476
> 65 183 (38.4) 267 (61.6) 450
Sex <0.001
Male 1,527 (28.7) 3,752 (71.3) 5,979
Female 633 (15.2) 3,382 (84.8) 4,015
Marital status <0.001
Married 1,571 (24.9) 4,996 (75.1) 6,567
Unmarried 395 (20.6) 1,651 (79.4) 2,046
Others? 194 (26.5) 487 (73.5) 681
Education <0.001
Elementary 245 (37.7) 418 (62.3) 663
Middle 954 (39.9) 413 (60.8) 667
High 799 (26.8) 2,968 (73.2) 3,067
> College 862 (19.0) 4,035 (81.0) 4,897
Equivalised household income® <0.001
Low 111 (25.3) 399 (74.7) 433
Low-medium 609 (31.0) 1,362 (69.0) 1,971
Medium-high 768 (24.5) 2,410 (75.5) 3,178
High 672 (19.4) 3,040 (80.6) 3,712
Occupation <0.001
White collar 697 (15.3) 4,201 (84.7) 4,898
Pink collar 495 (30.0) 938 (70.0) 1,363
Blue collar 1,038 (35.4) 1,995 (64.6) 3,033
Employment status <0.001
Permanent 1,678 (22.7) 6,007 (77.3) 7,685
Precarious 482 (29.6) 1,127 (70.4) 1,609
Self-rated health
Good 1,846 (23.3) 6,298 (76.7) 8,144
Poor 314 (27.3) 836 (72.7) 1,150
Work schedule <0.001
Day time 1,678 (22.1) 6,299 (77.9) 7,977
Shift worke 4892 (33.8) 835 (66.2) 1,317
Smoking <0.001
No 918 (18.4) 4,126 (81.6) 5,044
Current 757 (32.2) 1,643 (67.8) 2,400
Past 485 (25.2) 1,365 (74.8) 1,850
Problematic drinking 0.002
Yes 394 (27.5) 1,012 (72.5) 1,406
No 1,766 (23.1) 6,122 (76.9) 7,888
Hypertension <0.001
Yes 571(28.2) 1,434 (71.8) 2,005
No 1,589 (22.7) 5,700 (77.3) 7,289
Diabetes Mellitus 0.002
Yes 201 (29.6) 446 (70.4) 647
No 1,959 (23.5) 6,688 (76.5) 8,647
Depression 0.502
Yes 15 (28.1) 43 (7.9) 58
No 2,145 (23.8) 7,091 (76.2) 9,236

2Widowed, separated, or divorced.

°Gross household income divided by square root of household size. EHI groups were classified according to
the standard income quartile of sample households for each year presented by the Korea National Health and

Nutrition Examination Survey.
‘Including evening or night work.
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Table 2. Self-rated health according to characteristics of the study participants

Characteristics Self-rated health Total p-value
Poor Good
No. (%) No. (%)
Total 1,150 (12.3) 8,144 (87.7) 9,294
Age 0.322
19-39 447 (12.2) 3,360 (87.8) 3,807
40-54 426 (11.9) 3,135 (88.1) 3,561
55-64 204 (13.3) 1,272 (86.7) 1,476
> 65 73 (15.2) 377 (84.8) 450
Sex <0.001
Male 556 (11.1) 4,723 (88.9) 5,979
Female 594 (14.4) 3,491 (85.6) 4,015
Marital status <0.001
Married 739 (11.0) 5,828 (89.0) 6,567
Unmarried 273 (13.7) 1,773 (86.3) 2,046
Others? 138 (20.1) 543 (79.9) 681
Education <0.001
Elementary 137 (19.5) 526 (80.5) 663
Middle 15 (17.7) 552 (82.3) 667
High 408 (13.7) 2,659 (86.3) 3,067
> College 490 (10.2) 4,407 (89.8) 4,897
Equivalised household income® <0.001
Low 85 (18.7) 348 (81.3) 433
Low-medium 275 (13.1) 1,696 (86.9) 1,971
Medium-high 393 (12.7) 2,785 (87.3) 3,178
High 397 (10.9) 3,315 (89.1) 3,712
Occupation 0.017
White collar 527 (11.3) 4,371 (88.7) 4,898
Pink collar 202 (14.1) 1,161 (85.9) 1,363
Blue collar 491 (13.2) 2,612 (86.8) 3,033
Employment status <0.001
Permanent 866 (11.3) 6,819 (88.7) 7,685
Precarious 284 (17.2) 1,325 (82.8) 1,609
Weekly working hour 0.0
35-51 836 (11.7) 6,298 (88.3) 7,134
» 52 314 (14.1) 1,846 (85.9) 2,160
Work schedule 0.138
Day time 968 (12.1) 7,009 (87.9) 7,977
Shift worke 182 (13.7) 1,135 (86.3) 1,317
Smoking <0.001
No 605 (11.3) 4,439 (88.7) 5,044
Current 355 (15.9) 2,045 (84.1) 2,400
Past 190 (9.5) 1,660 (90.5) 1,850
Problematic drinking 0.007
Yes 193 (14.9) 1,213 (85.1) 1,406
No 957 (11.8) 6,931 (88.2) 7,888
Hypertension <0.001
Yes 323 (16.3) 1,682 (83.7) 2,005
No 827 (11.3) 6,462 (88.7) 7,289
Diabetes Mellitus <0.001
Yes 154 (23.4) 493 (76.6) 647
No 996 (11.6) 7,651 (23.4) 8,647
Depression <0.001
Yes 95 (40.8) 33 (59.2) 58
No 1,125 (12.1) 8,111 (87.9) 9,236

2Widowed, separated, or divorced.

°Gross household income divided by square root of household size. EHI groups were classified according to
the standard income quartile of sample households for each year presented by the Korea National Health and
Nutrition Examination Survey.

‘Including evening or night work.
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working hours was higher in men (28.7%) than women (15.2%), and in blue-collar workers
(35.4%) than white-collar workers (15.3%). In addition, the lower the educational level or
the more precarious the employment status, the longer the working hours. The tendency to
work longer hours was shown as the income level decreased, but the low-medium EHI group
worked > 52 hours a week at the highest proportion (31.0%).

In Table 2, the weighted prevalence of poor SRH was higher in women (14.4%) than in men
(11.1%), and lower in participants with marital status listed as married (11.0%) than in
unmarried (13.7%) and others (20.1%). Regarding the proportion of participants with poor
SRH according to occupational group, pink-collar workers were the highest (14.1%), and
white-collar workers were the lowest (11.3%). The prevalence of poor SRH decreased with
increasing levels of education. In particular, the proportions of poor SRH were 18.7%, 13.1%,
and 12.7% for the low, low-medium, and medium-high EHI groups, respectively. The high
EHI group demonstrated the lowest proportion of poor SRH (10.9%). In addition, a higher
prevalence of poor SRH was observed in the long working hours group and in participants
with hypertension, diabetes, and depression.

Risk of poor SRH for long working hours stratified by EHI level

As shown in Table 3, the crude OR of poor SRH for the long working hours group,
considering the 35-51 working hours group as a reference, was 1.235 (95% CI, 1.048-1.454).
The ORs for the long working hours of Models 1, 2, and 3 were 1.296 (95% CI, 1.094-1.5306),
1.218 (95% CI, 1.017-1.458), and 1.172 (95% CI, 0.977-1.406), respectively. The same analytical
method was applied to calculate the OR stratified by each EHI group, and the adjusted OR in
Model 3 for long working hours in order from low to high EHI groups were as follows: 0.88
(95% CI, 0.41-1.87), 0.97 (95% CI, 0.69-1.37), 1.17 (95% CI, 0.86-1.59), and 1.46 (95% CI,
1.09-1.97). The crude OR increased with an increase in the EHI level, but the interaction of
long working hours with EHI level was not statistically significant.

Fig. 2 demonstrates a non-linear relationship between weekly working hours and poor SRH
score for each EHI group using the generalized additive model built on Model 3. A total of 98
(1.1%) participants who worked more than 80 hours a week were excluded from the analysis,
and 9,196 participants were included. In the low EHI group, the poor SRH score decreased
as the number of weekly working hours increased, indicating that the long working hours
group had better SRH for the low EHI group, but the result was not statistically significant.
However, the opposite trend was observed for other EHI groups; longer working hours were
associated with poorer SRH status in low-medium, medium-high, and high-EHI groups. In

Table 3. The odds ratio of poor self-rated health by long working hours stratified by equivalised household income®

Equivalised household Weighted prevalence of poor self-rated health (%) Crude OR® Model 1¢ Model 2¢ Model 3¢
income <52 hours a week > 52 hours a week OR 95% Cl OR 95% Cl OR 95% Cl OR 95% ClI
Overall n.7 141 1.24  1.05-1.45 1.30 1.09-1.54 1.22 1.017-1.458 117 0.98-1.41
Subgroups for income
Low 19.2 17.1 0.86 0.44-1.70 0.96 0.46-1.99 0.88 0.410-1.896 0.88  0.41-1.87
Low-medium 13.0 13.1 1.00 0.73-1.37 1.09 0.79-1.50 1.05 0.753-1.465 0.97 0.69-1.37
Medium-high 12.2 14.1 118 0.89-1.57 1.28 0.95-1.73 1.21 0.887-1.644 117  0.86-1.59
High 10.0 14.5 1.52 1.16-1.99 1.58 119-2.08 1.52 1138-2.039 1.46 1.09-1.97

2The participants who worked < 52 hours a week were considered as a reference group.

°Crude odds ratio was calculated by logistic regression.

‘Model 1: Adjusted for age, sex, and marrital status.

9Model 2: Adjusted for age, sex, marrital status, education, occupation, employment status, and shiftwork.

eModel 3: Adjusted for age, sex, marrital status, education, occupation, employment status, shiftwork, smoking, drinking, hypertension, diabetes, and
depression.
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Fig. 2. Nonparametric association between weekly working hours and poor self-rated health score in each group
of EHI. (A) Low EHI. (B) Low-medium EHI. (C) Medium-high EHI. (D) High EHI.
EHI: equivalised household income.

particular, the risk of poor SRH significantly increased as weekly working hours increased for
participants working about < 70 h/week in the high EHI group.

Fig. 3 shows the weighted prevalence of poor SRH according to working hours and EHI
groups. The low EHI group had a higher overall prevalence of poor SRH; however, it showed
a decreased prevalence with increased working hours. In other EHI groups, the weighted
prevalence of poor SRH increased with an increase in weekly working hours. The difference
in the weighted prevalence between working hours groups was found to be most evident in
the high EHI group (p = 0.002).

DISCUSSION

This study aimed to explore the relationship between working hours and subjective health
assessments according to household income level. As hypothesized at the beginning of this
study, we found that long working hours had different association with SRH, depending on
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The weighted prevalence of poor SRH (%)

Low Low-medium Medium-high High
EHI

B <52 hours aweek M >52 hours a week

Fig. 3. The weighted prevalence of poor SRH by working hours and EHI.
SRH: self-rated health; EHI: equivalised household income.
**p < 0.01.

the income level. As shown in Table 3, long working hours significantly increased the risk of
poor SRH only in the high-income group, and not in the low-income group. Furthermore,
the higher the income, the higher the OR value for poor SRH, suggesting that working hours
have different effects on subjective health perception by socioeconomic status.

Long working hours impede recovery during official off-job time, and reduce the opportunities
for relaxation, resulting in prolongation of physiological activation and eventually in chronic
health impairment.?3° However, how the difference in income level intervenes and influences
the mechanism has not been well studied. The discrepancy between the preferred and actual
working hours has been discussed in several previous studies. Some workers decide to invest
more time into themselves and their families, even if their earnings decline, while others
accept jobs that require longer working hours for higher earnings and thus must sacrifice

their leisure time.>** In the context of working time and earning preference, the results of

this study can be interpreted as a difference in health effects due to working hours-preference
mismatch. This perspective of preference mismatch in working hour also has been applied and
interpreted in previous studies for actual health conditions. According to the results of a recent
study conducted in Korea, the negative effects on health generally increase as working hours
increase, and the health conditions of workers who work in accordance with their preferred
working hours were found to be the best, regardless of working hours.>* In other words, given
the backwards bending labor supply curve, unwanted long working hours can adversely affect
health in the group whose income is above a certain level, but the negative health effects of
long working hours may not be apparent on the surface in those who want to receive higher
wages by working long hours due to low income. For example, since the socioeconomically
disadvantaged, who have difficulty making a living without earning by working long hours,
prefer to work longer hours, therefore, long working hours consistent with their preferences
may not adversely affect their health. Therefore, the results of this study support the complex
inter-relationship between income, working hours, and health, by considering the concept of a
working hours-preference mismatch.
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According to the results presented in Table 3 and Fig. 2, the low-income group showed

a weak association between long working hours and the risk of poor SRH. However, this
should not be interpreted as indicating that long working hours in the low-income group

do not adversely affect subjective health assessment. Previous studies on the socioeconomic
level and SRH showed that subjective ill-health perception was higher among low-income
groups, which was considered to be due to differences in healthcare service utilization rates,
health knowledge acquisition, and health management abilities.®>3® Particularly, in an era of
rapid advances in healthcare technologies and increasing complexity of health information,
the ability to effectively use abundant resources and make rational choices to promote

health is critical.**** In the same context, health literacy, defined as the degree to which
individuals have the capacity to obtain, process, and understand basic health information
and services needed to make appropriate health decisions,* was suggested to be a common
mediator linking socioeconomic position to self-reported health, and it is also regarded as an
important determinant in various health outcomes.**#>* Similarly, in our study, Table 2 and
Fig. 3 showed that the weighted prevalence of poor SRH was higher in the low-income group.

In previous studies analyzing the health effects of long working hours according to

household income level, it was found that long working hours can have differential effects on
cardiovascular disease and depression risk by income.”#* Both cardiovascular and depression
risk did not show significant increased as the weekly working hours increased in the low-
income group, and it was understood that the positive income effect in the low-income group
may dominate the potential negative health effects of long working hours. After all, in order
for the negative effects of long working hours to go beyond the positive effects of wage earning
and, eventually, affect health, a basic income level must be met. This phenomenon, in which
the health effects of long working hours appear to diminish in low-income households can be
referred to as the ‘poor worker’s long working hours paradox’. When interpreting this paradox,
it should be noted that this does not encourage long working hours for low-income workers.

It emphasizes the fact that in order to solve the adverse health effects of long working hours
from a public health point of view, it is necessary not only to shorten working hours, but also
to guarantee a basic living wage for workers at the lowest income. The living wage refers to the
amount of wages that can not only provide basic necessities for the lives of workers and their
families, but also lead a life above a certain level including housing, education, or cultural living
expenses.® In the case of Seoul, the living wage as of 2021 was set at 10,720 KRW per hour,
which was 1,982 KRW higher than the minimum wage.*

This study has several limitations. First, due to its cross-sectional study design, it is limited
to demonstrating causality between working hours and SRH. It is also persuasive that
individuals with poor SRH might reduce their working hours, which may lead to attenuation
of the results toward the null hypothesis. In addition, as studies have shown that self-
assessed changes in health using a longitudinal dataset have a higher power of explanation
with a surrogate variable for actual health status than SRH,* further longitudinal analysis

is needed to clarify whether working hours are predictors or outcomes of poor SRH.
Second, SRH is a subjective measure of health status, and various characteristics, as well as
socioeconomic status, can influence poor SRH. However, in many previous studies, it has
been suggested that subjective health evaluation is a good index for future health care use
and mortality, and plays a role as a global health measurement. Third, despite adjusting

for potential confounding factors, we could not investigate other variables that might be
intimately related to long working hours, income, and the risk of poor SRH, such as personal
characteristics or family roles.
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Nevertheless, this study has a novel advantage. The fact that we included a representative
sample of the general population of Korea with relatively long working hours makes these
participants appropriate to be assessed the association between long working hours and
subjective health perception. Our research into the combined impact of working hours and
income level on poor SRH could contribute to recognizing populations at risk and thereby to

the development of public health policies.

CONCLUSIONS

The results of this study showed that the association between long working hours and poor
SRH varied according to the household income level. In the group with the highest income,
the strongest association between long working hours and poor SRH was observed, but

not in the group with lower income. These findings suggest that the negative health effects
of long working hours can appear only when basic income is met, which is affected by the
working hour-preference mismatch. However, those who did not meet the basic income
level showed a high prevalence of poor SRH, regardless of working hours. We named this
phenomenon the poor worker’s long working hours paradox, in which the overall health level
is poor, and the negative effects of long working hours are insignificant. In the context of our
study, the recent working hour restriction policy implemented by the Korean government
should be promoted, together with a basic wage preservation to improve workers’ general
health and well-being. We hope that our results will contribute to accumulating evidence
supporting the implementation of effective strategies to protect workers’ health.
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