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ABSTRACT

Background: Long commuting times have a negative impact on mental health. However, few 
studies have explored the relationship between commuting time and well-being based on 
urbanization by region. Our study examines this relationship as well as the effect of regional 
differences on Korean workers.
Methods: We used data from the sixth Korean Working Conditions Survey. Commuting time 
and occupational factors were assessed using a questionnaire, and subjective well-being was 
assessed using the World Health Organization-5 Well-Being Index. Regions were divided into 
the cities and the provinces based on Korea’s administrative divisions. Logistic regression 
analysis was performed to investigate the association between commuting time and well-
being. Adjusted odds ratios (aORs) with 95% confidence intervals (CIs) for well-being were 
estimated, using participants commuting time of < 20 minutes as a reference group.
Results: The total number of workers was 29,458 (13,855 men, 15,603 women). We found 
higher aORs for low well-being among workers with long commuting times (aOR, 1.23; 95% 
CI, 1.11–1.36 and aOR, 1.28; 95% CI, 1.16–1.42 for 60–79 and ≥ 80 minutes, respectively). 
When stratified by sex and region, higher aORs for low well-being were found only in the 
workers who lived in cities.
Conclusion: Long commuting time was negatively associated with well-being in Korean wage 
workers living in the cities. Policies for reducing commuting time should be discussed to 
address the mental health of workers, especially those living in metropolitan cities.
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INTRODUCTION

Commuting is an essential activity in modern times.1 The average British worker spends 139 
hours per year commuting,2 and the mean weekly commuting is 3.3 hours in Europe.3 Yet, 
commuting to work is an extremely undesirable daily life experience activity.4 Factors such as 
waking up early and exposure to noise and vibration from traffic congestion may be sources 
of stress.5 Thus, the work commute may negatively impact mental health.
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Several studies on commuting time and mental health have shown that commuting time is 
associated with increased stress levels, depression, anxiety, and decreased well-being.3,6-8 
This is because an increased commuting time leaves less time for other daily activities (e.g., 
sleep, exercise, and family time).9

Koreans spend about 58 minutes a day commuting to and from work, and Korea has been 
shown to have the longest commuting time, twice the average of other countries, according 
to the Organization for Economic Cooperation and Development (OECD).10 Korea also has 
the lowest well-being score in 23 countries11 and highest prevalence of depression in OECD.12

Factors increasing commuting time include population growth and increasing 
urbanization.13 In addition, living in urban areas with high population density is associated 
with low quality of life and increased risk of depression.14-16 Korea has the highest population 
density among OECD countries with more than 43.7% of the population concentrated in the 
capital and metropolitan cities, which accounts for only 5.9% of the total land.17-19 Given 
these conditions, urbanization differences among metropolitan cities and provinces need to 
be emphasized while studying commuting time and well-being in Korea.

However, few studies have investigated the effect of commuting time on well-being in Korea. 
Although we found several domestic studies on the quality of life or life satisfaction and 
commuting time, these studies had limitations, such as using measures, wherein it was 
difficult to assess well-being, and having participants limited to those living in the capital 
area.20-22 One study used national data on sleep problems, not well-being.23 Moreover, to our 
knowledge, no study has explored these variables in regional differences. Given the lack of 
research on the relationship between well-being and commuting time in Korea, we believe 
further investigation is warranted.

The aim of our study was to investigate the relationship between commuting time and 
subjective well-being of Korean workers, and to observe how these effects differ depending 
on regional urbanization differences.

METHODS

Participants
This study analyzed data from the sixth Korean Working Conditions Survey (KWCS) 
conducted in 2020 by the Occupational Safety and Health Research Institute. The KWCS was 
designed to improve the understanding of the overall work environment, such as work and 
employment types, occupation, industry, and exposure to risk factors, benchmarking the 
European Working Conditions Survey and the Labor Force Survey in the United Kingdom. 
Via multistage systematic cluster sampling, one-on-one interview surveys were conducted 
through a household visit by a trained interviewer for 50,538 employees aged 15 years or 
older, from 17 cities and provinces nationwide.

Of the 50,538 respondents of the sixth KWCS, this study selected wage workers over the 
age of 20 (n = 32,916). Self-employed persons without employees, self-employed persons/
business owners with employees, unpaid family workers, and other workers were excluded 
from the study. Further, those who did not respond to any of the questions about the variables 
used in this study or did not answer or refused to answer were excluded from this study (n 
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= 3,057). Respondents having a commuting time of 0 minutes or working from home were 
excluded (n = 401). Finally, data of 29,458 wage workers were analyzed.

Measures
Commuting time
Participants responded to the following question: “How many minutes does your total 
commute usually take per day?” Responses were collected as continuous variables and we 
categorized them for analysis. Self-reported commuting time was divided into five groups: < 
20, 20–39, 40–59, 60–79, and ≥ 80 minutes per day.

Subjective well-being
Subjective well-being was measured using the World Health Organization (WHO)-5 Well-
Being Index Questionnaire. This tool consists of five items indicating respondents’ emotional 
well-being over the past 2 weeks: 1) felt cheerful and in good spirits, 2) felt calm and relaxed, 
3) felt active and vigorous, 4) woke up feeling fresh and rested, and 5) had a daily life that was 
filled with things that interested them. Each item is rated on a 6-point scale: “all of the time” (5 
points), “most of the time” (4 points), “more than half the time” (3 points), “less than half the 
time” (2 points), “some of the time” (1 point), and “at no time” (0 points). The total possible 
score ranges from 0–25 points. A high total score indicated good subjective well-being, and a 
score of less than 13 points implied low well-being with a high risk for depression.24

Regional aspects considering urbanization
Based on administrative divisions under Korea’s local autonomy act, 17 cities and provinces 
were divided into 2 groups: the cities included the special metropolitan city (Seoul), 
metropolitan cities (Busan, Daegu, Incheon, Gwangju, Daejeon, and Ulsan) and the special 
self-governing city (Sejong), and the provinces (Gyeonggi, Gangwon, Chungbuk, Chungnam, 
Jeonbuk, Jeonnam, Gyeongbuk, Gyeongnam, and Jeju). The population density of Korea 
is 515.2 people/km2, and the average population density of the cities and the provinces are 
4121.4 and 343.7, respectively.25

Covariates
Participants’ general and occupational characteristics were designated as covariates. General 
characteristics included sex, age, presence of spouse, educational background, self-rated 
health, residence, caring for children, and housework. Age was classified into the following 
groups: “20−29 years,” “30−39 years,” “40−49 years,” “50−59 years,” and “60 years or older.” 
Presence of spouse was classified as “yes” or “no.” Educational background was classified 
as “high school or less” and “college or above.” To determine self-rated health, participants 
were asked, “How is your health overall?” Responses of “very good” and “good” were 
classified as “good self-rated health,” while responses of “fair,” “bad,” and “very bad” were 
classified as “poor self-rated health.” Caring for children and housework were assessed 
using the following questions: ‘How often are you involved in caring for and/or educating 
your children, grandchildren outside work’? and ‘How often are you involved in cooking 
and housework outside work’? Responses were classified as Yes (‘Everyday’, ‘several times a 
week’, ‘several times a month’) and No (‘Rarely’, and ‘Never’).

Occupational characteristics included occupation, employment status, weekly working 
hours, number of employees, shift work, monthly income, and contribution to household 
income. Occupations were classified based on nine occupations from the Korean Standard 
Classification of Occupations. Managers, professionals and related workers, and clerks 
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were classified as “white-collar workers;” service workers and sales workers as “pink-collar 
workers”; and skilled workers in agriculture, forestry and fishery, craftsmen and related 
technical workers, equipment/machine operation and assembly workers, and elementary 
workers as “blue-collar workers.” Employment status was classified into 2 groups: “regular 
workers” and “temporary or daily workers.” In Korea, working 40 hours per week is regarded 
as standard work, and up to 12 hours per week of overtime is permitted by law. Therefore, 
responses were classified as “40 hours or less,” “41−52 hours,” and “over 52 hours.” Number 
of employees was classified based on the number of current employees in the participant’s 
workplace and categorized as “less than 10,” “10−299,” and “300 or more.” Shift work status 
was divided into groups of “yes” and “no.” Monthly income was classified as “less than 2 
million won,” “2−2.99 million won,” and “3 million won or more.” The participants were 
asked “Do you contribute the most to household income among household members?” and 
answered “yes” or “no/equal.”

Statistical analyses
Survey sample weights were used in all analyses. All variables were analyzed using the χ2 
test to examine differences in general characteristics, occupational characteristics and 
commuting time between the low and high well-being groups. Multiple logistic regression 
analysis was used to calculate the adjusted odds ratios (aORs), 95% confidence intervals 
(95% CIs) for the relationship between commuting time and well-being, and linear trend 
tests were also conducted. The group with < 20-minutes of commuting time was used as the 
reference group. The aOR was adjusted for sex, age, spouse status, education level, income, 
contribution to household income, working hours, number of employees, occupation, 
employment status, shift work, self-rated health, caring for children, and housework. P 
values less than 0.05 were regarded as statistically significant. All statistical analyses were 
performed using R version 4.2.1 (R Foundation for Statistical Computing, Vienna, Austria).

Ethics statement
This study received an exemption for deliberation from the Institutional Review Board of 
Ajou University Hospital (AJIRB-MED-EXP-22-244).

RESULTS

The characteristics of the study population according to subjective well-being are shown in 
Table 1. After applying the weights, data of 33,859 workers (19,281 men, 14,578 women) were 
analyzed. Low well-being was found in 30.8% and 29.8% of men and women, respectively. 
Distributions of all general and occupational factors except for sex, presence of spouse, and 
commuting time, were significantly different according to well-being. The workers who were 
older, had lower educational levels, reported poor self-rated health status, were not involved 
in caring for children and housework, and resided in the provinces had lower well-being. 
Regarding occupational characteristics, workers with blue collar jobs, temporary/part-time 
jobs, long working hours, employed in small companies, performing shift work, low income, 
and who contributed the most to household income had lower well-being.

The distributions of commuting time by sex and region, which are the main independent 
variables, are shown in Table 2. The percentage of men who had a long commuting time of 
more than 60 minutes was higher than women. While 37.0% of people living in the cities 
commuted for more than 60 minutes, in the provinces, the proportion of long commutes 
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Table 1. Characteristics of the study population according to subjective well-being
Characteristics Total (N = 33,859) Subjective well-being P value

High (n = 23,567) Low (n = 10,292)
Sex 0.173

Men 19,281 (56.9) 13,333 (69.2) 5,948 (30.8)
Women 14,578 (43.1) 10,234 (70.2) 4,344 (29.8)

Age, yr < 0.001
20–29 5,626 (16.6) 4,231 (75.2) 1,395 (24.8)
30–39 7,662 (22.6) 5,560 (72.6) 2,102 (27.4)
40–49 8,344 (24.6) 5,879 (70.5) 2,465 (29.5)
50–59 7,484 (22.1) 5,016 (67.0) 2,468 (33.0)
≥ 60 4,743 (14.0) 2,881 (60.7) 1,862 (39.3)

Spouse 0.821
No 11,563 (34.2) 8,062 (69.7) 3,501 (30.3)
Yes 22,296 (65.8) 15,505 (69.5) 6,791 (30.5)

Education level < 0.001
High school or less 13,838 (40.9) 8,823 (63.8) 5,015 (36.2)
College or above 20,021 (59.1) 14,744 (73.6) 5,277 (26.4)

Self–rated health < 0.001
Good 24,513 (72.4) 18,719 (76.4) 5,794 (23.6)
Normal/bad 9,346 (27.6) 4,848 (51.9) 4,498 (48.1)

Occupation < 0.001
White collar 15,888 (46.9) 11,748 (73.9) 4,140 (26.1)
Pink collar 5,877 (17.4) 4,197 (71.4) 1,680 (28.6)
Blue collar 12,095 (35.7) 7,622 (63.0) 4,473 (37.0)

Employment status < 0.001
Regular 27,220 (80.4) 19,414 (71.3) 7,806 (28.7)
Temporary/part-time 6,639 (19.6) 4,153 (62.6) 2,486 (37.4)

Working, hours/week < 0.001
≤ 40 24,250 (71.6) 17,157 (70.8) 7,093 (29.2)
41–52 7,371 (21.8) 5,039 (68.4) 2,332 (31.6)
≥ 53 2,237 (6.6) 1,371 (61.3) 866 (38.7)

Number of employees 0.001
< 10 12,490 (36.9) 8,498 (68.0) 3,992 (32.0)
10–299 17,663 (52.2) 12,360 (70.0) 5,303 (30.0)
≥ 300 3,706 (10.9) 2,709 (73.1) 997 (26.9)

Shift work 0.002
No 30,319 (89.5) 21,230 (70.0) 9,089 (30.0)
Yes 3,540 (10.5) 2,337 (66.0) 1,203 (34.0)

Income (10,000 won/month) < 0.001
< 200 9,341 (27.6) 5,999 (64.2) 3,342 (35.8)
200–299 11,009 (32.5) 7,646 (69.5) 3,363 (30.5)
≥ 300 13,509 (39.9) 9,922 (73.4) 3,587 (26.6)

The most contribution to household income < 0.001
Yes 19,233 (56.8) 13,016 (67.7) 6,217 (32.3)
No/equal 14,626 (43.2) 10,551 (72.1) 4,075 (27.9)

Residence < 0.001
Cities 18,012 (53.2) 11,513 (72.7) 4,334 (27.3)
Provinces 15,847 (46.8) 12,054 (66.9) 5,958 (33.1)

Caring for children < 0.001
No 24,203 (71.5) 16,580 (68.5) 7,623 (31.5)
Yes 9,656 (28.5) 6,987 (72.4) 2,669 (27.6)

Housework < 0.001
No 10,621 (31.4) 7,052 (66.4) 3,569 (33.6)
Yes 23,238 (68.6) 16,515 (71.1) 6,723 (28.9)

Commuting time, min/day 0.208
< 20 3,149 (9.3) 2,163 (68.7) 986 (31.3)
20–39 11,458 (33.8) 8,069 (70.4) 3,389 (29.6)
40–59 7,962 (23.5) 5,606 (70.4) 2,356 (29.6)
60–79 5,638 (16.7) 3,855 (68.4) 1,783 (31.6)
≥ 80 5,652 (16.7) 3,874 (68.5) 1,778 (31.5)

Data are shown as numbers (%), not otherwise specified. All numbers reflect weighted frequencies rounded to 
the nearest whole number.



over an hour was 30.2%. The results of considering gender and region simultaneously are 
presented as a Supplementary Table 1.

Table 3 gives the aORs and 95% CIs of well-being according to sex. Significantly higher aORs 
were found among the workers with 60–79 (aOR, 1.23; 95% CI, 1.11–1.36) and ≥ 80 minutes 
(aOR, 1.28; 95% CI, 1.16–1.42) of commuting time, as well as among female workers with 
40–59 (aOR, 1.19; 95% CI, 1.04–1.37), 60–79 (aOR, 1.32; 95% CI, 1.13–1.52) and ≥ 80 minutes 
(aOR, 1.53; 95% CI, 1.31–1.79) of commuting time. Although there were no significant 
differences in the proportion of low well-being among the men workers, commuting time 
followed a linear relation with well-being score in our study (P < 0.001 trend in both men and 
women).

Table 4 represents the adjusted ORs and 95% CIs of well-being according to region and sex. 
In the cities, longer commuting time of an hour or more showed higher aORs with 1.40 (1.19–
1.65), 1.52 (1.29–1.79) for 60–79, and ≥ 80 minutes, respectively. Conversely, all groups of 
longer than 20 minutes of commuting time did not show significant results among workers 
living in the provinces. In the cities, ≥ 80 minutes of commuting time demonstrated higher 
aOR in men (aOR, 1.41; 95% CI, 1.12–1.79), and long commuting time (60–79 and ≥ 80 min/
day) showed increased aORs (aOR, 1.63; 95% CI, 1.30–2.05 and aOR, 1.73; 95% CI, 1.37–2.19, 
respectively) in women. However, significant association between commuting time and well-
being was observed only in women with ≥ 80 minutes of commuting time (aOR, 1.41; 95% CI, 
1.14–1.73) in the provinces.

DISCUSSION

In this study, we found a negative effect of commuting time on well-being in Korean workers. 
In particular, we found that a long commute of more than 60 minutes was significantly 
related to low well-being. These results are in line with previous findings that satisfaction 
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Table 2. Distribution of commuting time by sex and regions
Characteristics Total (N = 33,859) Commuting time, min/day P value

< 20 20–39 40–59 60–79 ≥ 80
Sex < 0.001

Men 19,281 (56.9) 1,473 (7.6) 5,892 (30.6) 4,548 (23.6) 3,489 (18.1) 3,880 (20.1)
Women 14,578 (43.1) 1,676 (11.5) 5,567 (38.2) 3,414 (23.4) 2,148 (14.7) 1,773 (12.2)

Residence < 0.001
Cities 18,012 (53.2) 1,972 (10.9) 6,609 (36.7) 3,999 (22.2) 2,767 (15.4) 2,664 (14.8)
Provinces 15,847 (46.8) 1,177 (7.4) 4,849 (30.6) 3,962 (25.0) 2,870 (18.1) 2,989 (18.9)

Data are shown as numbers (%), not otherwise specified. All numbers reflect weighted frequencies rounded to the nearest whole number.

Table 3. Adjusted OR and the 95% CI of low well-being according to commuting time by sex
Commuting time, 
min/day

Total Men Women
Crude OR (95% CI) Adjusted ORa (95% CI) Crude OR (95% CI) Adjusted ORb (95% CI) Crude OR (95% CI) Adjusted ORb (95% CI)

< 20 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference)
20–39 0.92 (0.85–1.00) 1.01 (0.92–1.10) 0.91 (0.80–1.03) 0.98 (0.87–1.12) 0.93 (0.82–1.04) 1.03 (0.91–1.17)
40–59 0.92 (0.84–1.01) 1.09 (0.99–1.19) 0.87 (0.77–0.99) 0.99 (0.87–1.14) 0.96 (0.85–1.09) 1.19 (1.04–1.37)
60–79 1.01 (0.92–1.11) 1.23 (1.11–1.36) 0.97 (0.85–1.11) 1.15 (1.00–1.32) 1.04 (0.90–1.19) 1.32 (1.13–1.52)
≥ 80 1.01 (0.92–1.11) 1.28 (1.16–1.42) 0.90 (0.79–1.03) 1.15 (1.00–1.32) 1.17 (1.02–1.35) 1.53 (1.31–1.79)
OR = odds ratio, CI = confidence interval.
aAdjusted for sex, age, spouse status, education level, income, contribution to household income, working hours, number of employees, occupation, 
employment status, shift work, self-rated health, caring for children, housework, and region.
bAdjusted for age, spouse status, education level, income, contribution to household income, working hours, number of employees, occupation, employment 
status, shift work, self-rated health, caring for children, housework, and region.



with life and happiness decreases when commuting time increases over an hour.26,27 Our 
findings were especially apparent in workers living in the cities. Of these workers, female 
workers were at a greater risk of low well-being, when commuting time increased.

Some possible mechanisms can be considered for the relationship between long commuting 
time and poor well-being. First, longer commuting time is associated with reduced time for 
physically active leisure and social activity.28,29 Lack of time for hobbies with family or friends 
hampers stress relief, and negatively affects mental health.30 Second, long commuting time 
is related to sleep problems.23,31 Low quality of sleep could be part of the negative effect 
of commuting time on low well-being. Additionally, exposure to annoying environments 
such as noise, vibration, uncomfortable posture, and unintended contact with others on 
commuting can also be a direct cause of poor well-being.5,32

However, the impact of commuting time on well-being was different according to sex. While 
the risk of low well-being increased according to commuting time in women, the risk of low 
well-being was not associated with commuting time in the male workers. Women workers 
tend to be more stressed about commuting than men.33,34 Even after work ends, women 
often carry the burden of housework and childcare.35 Especially in a patriarchal society like 
Korea, gender roles mandate that women are responsible for raising children and managing 
households. Thus, women workers’ conflict between work and family roles may overshadow 
the rewards of a long commute (Supplementary Table 2).36,37

After stratification by region, the impact of long commuting time and well-being was found 
in workers living in the cities. This result could be understood in the same context that 
prevalence rate of mood disorders was higher in urban environments.38 Stress factors such as 
traffic congestion, noise annoyance, overcrowding, and air pollution are likely to be elevated 
in a metropolis,39 and they have been shown to have adverse effects on mental health.40,41 
Therefore, long commuting time in the cities would increase workers’ exposure to these 
unpleasant environments and negatively affect well-being.

The impacts of commuting time on well-being were not significant in workers living in 
the provinces. The provinces are less urbanized areas with less traffic, and a more nature-
friendly environment. Commuting within natural environments reduces stress and improves 
mental health.42 Therefore, it is possible that these environmental conditions offset the 
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Table 4. Adjusted OR and the 95% CI of low well-being according to commuting time and regions by sex
Residence Commuting 

time, min/day
Total Men Women

Crude OR (95% CI) Adjusted ORa (95% CI) Crude OR (95% CI) Adjusted ORb (95% CI) Crude OR (95% CI) Adjusted ORb (95% CI)
Cities < 20 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference)

20–39 0.95 (0.83–1.10) 1.06 (0.91–1.24) 1.02 (0.82–1.27) 1.11 (0.89–1.39) 0.89 (0.73–1.08) 1.02 (0.83–1.25)
40–59 0.93 (0.80–1.08) 1.12 (0.96–1.31) 0.90 (0.72–1.12) 1.04 (0.82–1.31) 0.97 (0.79–1.18) 1.25 (1.01–1.55)
60–79 1.11 (0.95–1.29) 1.40 (1.19–1.65) 1.06 (0.85–1.33) 1.28 (1.01–1.62) 1.18 (0.95–1.46) 1.63 (1.30–2.05)
≥ 80 1.17 (1.01–1.36) 1.52 (1.29–1.79) 1.12 (0.90–1.39) 1.41 (1.12–1.79) 1.27 (1.02–1.58) 1.73 (1.37–2.19)

Provinces < 20 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference) 1.00 (reference)
20–39 0.92 (0.83–1.03) 0.98 (0.88–1.09) 0.88 (0.76–1.02) 0.92 (0.79–1.08) 0.97 (0.83–1.13) 1.03 (0.88–1.21)
40–59 0.99 (0.88–1.10) 1.08 (0.96–1.22) 0.94 (0.81–1.10) 0.99 (0.84–1.17) 1.01 (0.86–1.20) 1.17 (0.98–1.40)
60–79 1.02 (0.90–1.15) 1.13 (1.00–1.29) 1.01 (0.86–1.19) 1.11 (0.93–1.32) 0.97 (0.81–1.17) 1.12 (0.92–1.36)
≥ 80 0.95 (0.84–1.08) 1.12 (0.98–1.27) 0.84 (0.71–0.99) 0.97 (0.81–1.15) 1.15 (0.95–1.40) 1.41 (1.14–1.73)

OR = odds ratio, CI = confidence interval.
aAdjusted for sex, age, spouse status, education level, income, contribution to household income, working hours, number of employees, occupation, 
employment status, shift work, self-rated health, caring for children, and housework.
bAdjusted for age, spouse status, education level, income, contribution to household income, working hours, number of employees, occupation, employment 
status, shift work, self-rated health, caring for children, and housework.



negative effects of commuting time. This result is consistent with the view that the quality of 
commuting is as important as the quantity of commuting time.8

However, in the provinces, a significantly high aOR was found among female workers with 
a commuting time of ≥ 80 minutes. In this study, the proportion of women workers living 
in the provinces, burdened with housework after work was the highest (48.1%) in the ≥ 80 
minutes commuting time group, while in other commuting time groups it was 34.8% or 
less. Among men workers living in the provinces, the proportion of those burdened with 
housework after work, was likewise the highest in the ≥ 80 minutes commuting time group, 
but it was only 36.2%. It is thought that the work-family conflict caused by long commutes 
could have worsened well-being in women workers.43,44

This study has several limitations. First, it is difficult to elucidate the causal relationships 
between commuting time and low well-being in a cross-sectional design. Further research 
using longitudinal designs will be required to supplement this limitation. Second, due 
to the limitation of data, we could not adjust the effect of several factors, such as alcohol 
consumption, smoking, physical activity, and underlying medical history, that could affect 
well-being. Instead of these variables, we included self-rated health status of the workers in 
our analysis model. Additionally, we could not obtain information on smaller regional units. 
Population and urbanization are heterogeneous depending on the city or county within 
a single province. Therefore, dividing regions into cities and provinces by administrative 
divisions, is likely to cause a misclassification bias. Considering this problem, we performed 
two additional analyses by dividing the regions into two groups based on Korea’s average 
population density, and the capital area versus the noncapital area. The results of these 
analyses were similar to those of this study (Supplementary Tables 3 and 4). Finally, we could 
not estimate the effects of commute modes. The finding that active commuting (walking 
or cycling) improves psychological well-being is contrary to our results.45 However, as the 
proportion of active commuters in Korea was only 15.13%,46 we believe that this did not have 
a decisive effect on our findings.

One of the major strengths of this study was that various socioeconomic and occupational 
factors were included as confounding factors. There have been controversies about the 
relationship of commuting time and well-being because the benefits of commuting in terms 
of employment, income, and housing compensate for its negative aspects.21,47 Similarly, 
we were unable to find the relationship of commuting time and well-being through crude 
analysis. However, the relationship became significant by controlling for the compensating 
factors of long commuting. Additionally, we found that regional differences play a role 
in the relationship between commuting time and well-being. The other strength of this 
study was that well-being was evaluated using the WHO-5 Well-Being Index, which is a 
clinically applicable scale. Lastly, this study was the first to examine the association between 
commuting time and well-being in relation to regional differences in the whole country 
through large, nationally representative data in Korea.

In summary, this study demonstrates that a long commuting time is negatively associated 
with well-being in Korean wage workers. Policies for reducing commuting time should be 
discussed for the mental health of workers, especially those living in the cities.
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