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ABSTRACT

Background: Studies have investigated the relationship between long work hours and sleep 
disorders; however, they have focused on shift workers or specific workers who are at high 
risk of industrial accidents rather than wage workers in general. The purpose of this study 
is to investigate the effects of long work hours on sleep disorders among non-shift daytime 
wage workers.
Methods: We conducted a secondary analysis of data from the 5th Korean Working 
Conditions Survey. From the 50,205 total participants, we included 26,522 non-shift 
daytime wage workers after excluding self-employed people, business owners, unpaid family 
employees, and wage workers who work nights and shifts. Sleep disorders were categorized 
into “difficulty in falling asleep,” “frequent waking,” and “waking up with fatigue.” Logistic 
regression analysis was used to evaluate the influence of long work hours on sleep disorders, 
and the odds ratios (ORs) were calculated.
Results: The OR of working > 52 hours per week was 1.183 (95% confidence interval [CI]: 
1.002–1.394) for the risk of developing insomnia compared with working ≤ 40 hours per 
week. The OR of waking up with fatigue was 1.531 (95% CI: 1.302–1.801). Long work hours 
showed no significant relationship with difficulty in falling asleep or with frequent waking.
Conclusions: Working for extended hours was associated with increased fatigue upon waking 
in non-shift daytime wage workers.
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BACKGROUND

Workers in South Korea worked an average of 1,993 hours per year in 2018, which is well 
above the average of 1,734 hours reported by the Organization for Economic Cooperation and 
Development for member countries [1]. The legal work hours in South Korea were changed 
to 40 hours per week in 2003. However, with 12 hours of overtime work and holiday work, it 
was possible to work up to 68 hours per week. Since July 1, 2018, a maximum limit of 52 hours 
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of work per week has been legally enforced for public institutions and companies with 300 
or more employees. Starting in 2020, this rule was extended to workplaces with 50 or more 
employees. However, 5 special-purpose industries, including healthcare and transportation, 
are not covered by this regulation to shorten work hours [2]. Despite legal restrictions, some 
individuals are still working long hours.

Health problems caused by long work hours have been studied previously and include 
a number of conditions, such as circulatory diseases, diabetes, metabolic syndrome, 
depression, anxiety, and sleep problems [3]. According to the International Labor 
Organization, sleep disorders, regardless of the cause, have an adverse effect on health; 
they increase the risk for diabetes and cardiovascular diseases (such as dyslipidemia, and 
hypertension), and of early mortality by 40% [4,5]. Previous studies have investigated 
the relationship between long work hours and sleep disorders, but they have focused on 
shift workers or specific workers who are at high risk of industrial accidents, rather than 
wage workers in general [6,7]. And there is a lack of research on the detailed items of sleep 
disorders with regard to work hours [8].

In this study, we investigated whether long work hours, excluding shift work and night work, 
affect sleep conditions. Furthermore, this study was conducted to ascertain which type of 
sleep disorder is specifically associated with long work hours. Shift work and night work are 
strongly related to sleep disorders, and they are also associated with long work hours in South 
Korea [9]. Thus, even if a statistical correction is performed, it would likely cause residual 
confounding [10]. Therefore, this study only examined daytime workers to exclude possible 
effects of night or shift work on sleep disorders.

METHODS

Study participants
This study comprises a secondary analysis of data from the 5th Korean Working Conditions 
Survey (KWCS) (2017), conducted by the Occupational Safety and Health Research Institute 
(OSHRI) of the Safety and Health-Policy Research Department in South Korea. The KWCS 
benchmarked the European Working Condition Survey (EWCS) and the Labor Force Survey 
of the United Kingdom to understand the overall work environment, such as work patterns, 
employment type, occupation, industry, exposure to risk factors, and employment stability, 
among workers older than 15 years in South Korea. The study population of the KWCS 
comprised employees (age > 15 years) who lived in households based on the 2010 Population 
and Housing Census [11] and who had worked for more than an hour for the past week for 
“income.” The KWCS includes information on the characteristics of approximately 50,000 
workers. To collect the data, professional survey agents visited the participants' homes and 
conducted face-to-face interviews [12].

Among the 50,205 participants included in the 5th KWCS, we excluded self-employed 
people, business owners, and unpaid family employees, because their labor characteristics 
and circumstances differ from those of wage workers. Among the remaining 30,232 wage 
workers, those who worked night or shift work were also excluded. The remaining 26,522 
workers were enrolled in this study. To increase the reliability of the analysis, weights were 
applied, and the number of participants after weighting was 32,861. The weights were 
calculated by the raking-ratio method in OSHRI [13].
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Operational definition of factors
Dependent factors
Until the 4th KWCS, there had not been any specific investigations on insomnia; The 4th 
KWCS only collected information about whether there were insomnia or sleep-related 
problems in the preceding 12 months. From the 5th KWCS, the survey on sleep-related 
problems was further refined into 3 categories by referring to the EWCS as follows: “difficulty 
in falling asleep,” “waking up repeatedly during sleep (frequent waking),” and “waking up 
with a feeling of exhaustion and fatigue (waking without feeling refreshed).” These items 
were scored on a 5-point Likert scale and were classified based on their frequency into “daily” 
(4 points), “several times a week” (3 points), “several times a month” (2 points), “less often” 
(1 point), and “never” (0 points). “Daily” (4 points) and “several times a week” (3 points) were 
classified as indicating sleep-related problems; several times a month (2 points), less often 
(1 point), and never (0 points) were classified as indicating no sleep-related problems. The 
total scores of the 3 categories were 0 to 12. Scores of 6 and below indicated no insomnia, and 
scores of 7 and above indicated insomnia. Scoring was based on the median value.

Personal characteristics
The personal characteristics of the study participants included classified as sex, age, 
education level, monthly income, subjective health condition, disease or health problems, 
depression, and anxiety.

Education levels were classified dichotomously as “high school or below” and “college or 
above.” The average monthly income was classified into 4 sections, referring to the income 
quintile standard of urban working households in South Korea, simplifying the 9-group 
classification by the 5th KWCS. Respondents were asked “How is your health in general? 
Would you say it is very good, good, fair, bad, or very bad?”. “Very good” and “good” were 
classified as “good,” “fair” was classified as “fair,” and “bad” and “very bad” were classified 
as “bad.” The presence of disease was ascertained through “yes” or “no” answers to the 
question “Do you have any illness or health problem which has lasted, or is expected to last, 
for more than 6 months?” Respondents were also asked about depression and anxiety. They 
replied either “yes” or “no” to the question “Over the last 12 months, did you have any of the 
following health problems?”

Occupational factors
The occupational characteristics analyzed in this study included weekly work hours, duration 
of the service, size of the workplace, type of occupation, and commuting time. The weekly 
work hours were classified into ≤ 40, 41–52, and > 52 hours according to the Labor Standards 
Act. The legally permissible work hours in Korea are 40 hours a week, and overtime work is 
limited to 12 hours. However, in exceptional industries, workers could work for > 52 hours. 
Therefore, working for > 52 hours was defined as long work hours in this study. The duration 
of service was classified into < 1, 1–5, 6–10, and > 10 years. The types of occupations were 
simplified into white-collar workers (managers, experts and related workers, and office 
workers), pink-collar workers (service workers and sales workers), and blue-collar workers 
(skilled agricultural, forestry, and fishery workers; craft and related workers; equipment/
machine operating and assembling workers; elementary workers; and those in the armed 
forces). Commuting time was defined as the sum of the time taken to go to work and return 
home and was classified into 4 categories. Workplaces were classified by their size into small-
scale workplaces (< 50 employees), medium-scale workplaces (50–249 employees), and large-
scale workplaces (≥ 250 employees), based on the European Union classification criteria [14].
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Statistical analysis
For the statistical analysis of the research data, we used SPSS ver. 25.0 (SPSS Inc., Chicago, 
IL, USA); Frequency analysis was conducted for the personal and occupational characteristics 
of the participants. The χ2 test was used to assess the association of sleep disorders with 
the participants' characteristics. Logistic regression analysis was performed to evaluate 
the influence of working hours on sleep-related problems, and odds ratios (ORs) and 95% 
confidence intervals (CIs) were calculated. The statistical significance level was set at p 
< 0.05. OSHRI recommends the application of weights when analyzing KWCS raw data, 
because the KWCS sampling design is that of a secondary probability proportion-stratified 
cluster-sample survey that can cause significant bias if the weighted values are not applied 
in the statistical analysis. Therefore, we used weighted data to show the number of people, 
overall proportions (%), and the p-values.

RESULTS

Relationship between participants' characteristics and sleep disorders
The group with disease was more than twice as likely (9.0%) to experience insomnia than 
was the group without disease (4.1%), which was statistically significant (p < 0.001). In the 
group experiencing depression, 13.5% experienced insomnia, which was more than 3 times 
higher than the 4.1% rate of insomnia in the non-depressed group and the difference was 
statistically significant (p < 0.001; Table 1). In the group of participants who worked ≤ 40, 41–
52, and > 52 hours per week, 4.1%, 4.3%, and 5.0%, respectively, experienced insomnia, and 
the difference was statistically significant (p = 0.049). The group of participants who worked 
> 52 hours showed higher proportions of sleep-onset disorder, sleep-maintenance disorder, 
and waking without feeling refreshed, and the intergroup differences were statistically 
significant (p = 0.043, p = 0.037, and p < 0.001, respectively; Table 2).

Relationship between participants' weekly working hours and sleep disorders
After adjusting the variables related to sleep disorders, we performed logistic regression 
analysis. Compared to participants who worked ≤ 40 hours per week, the OR for developing 
insomnia was 1.183 (95% CI: 1.002–1.394) in participants working > 52 hours per week, and 
the difference was statistically significant. The OR for developing insomnia was 1.034 (95% 
CI: 0.912–1.174) for participants working 41–52 hours per week, but the difference was not 
statistically significant. An evaluation of the risk of sleep disorders from working > 52 hours 
in subgroup analysis by sleep disorders showed OR 1.531 (95% CI: 1.302–1.801) for waking 
without feeling refreshed. The risk of waking without feeling refreshed was highest for those 
with long work hours and was statistically significant. However, the OR decreased when 
adjusted for additional variables compared with the OR of 1.702 (95% CI: 1.457–1.989), which 
was only adjusted for sex and age. The ORs for sleep-onset disorder and sleep-maintenance 
disorder were 1.127 (95% CI: 0.956–1.328) and 1.116 (95% CI: 0.935–1.334), respectively. 
Findings for sleep-onset disorder were similar to those for waking without feeling refreshed; 
when only sex and age were adjusted, there was a significant increase in the proportion of 
participants who worked > 52 hours per week, but the statistical significance disappeared 
when dependent variables of other personal and occupational characteristics were also 
adjusted (Table 3).
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DISCUSSION

The results showed that the risk of insomnia increased with long work hours, and it was 
possibly caused by a significant increase in the incidence of waking without feeling refreshed, 
rather than by sleep-onset or sleep-maintenance disorders.

There was a similar, previous study on the effect of long working hours on sleep disturbances 
in public officials in the United Kingdom with similar characteristics of non-shift daytime 
workers [15]. Our findings are similar to those of the UK study, but there is a slight difference. 
In the UK study, long working hours mainly caused “sleep-onset disorder,” whereas in 
this study, they mainly caused “waking without feeling refreshed.” This is presumed to 
reflect socio-cultural differences in the way people spend time after work. In addition, the 
participants in the 2 studies were public officials and daytime wage workers, with different 
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Table 1. Participants' personal characteristics and sleep-related problems
Variables Total  

(n = 32,861)a
Insomnia Difficulty in falling asleep Frequent waking Waking up with fatigue

+ − + − + − + −
Sex

Male 18,499 (56.3) 3.9 96.1 4.3 95.7 3.6 96.4 3.8 96.2
Female 14,362 (43.7) 4.7 95.3 4.6 95.4 4.1 95.9 3.8 96.2
p-value < 0.001 0.118 0.015 0.976

Age (years)
< 30 5,829 (17.7) 4.5 95.5 4.5 95.5 4.0 96.0 3.7 96.3
30–39 8,401 (25.6) 3.9 96.1 4.4 95.6 3.7 96.3 3.4 96.6
40–49 8,518 (25.9) 4.2 95.8 4.2 95.8 3.7 96.3 4.0 96.0
50–59 6,633 (20.2) 4.7 95.3 4.8 95.2 3.7 96.3 4.0 96.0
≥ 60 3,480 (10.6) 4.2 95.8 4.1 95.9 4.0 96.0 4.2 95.8
p-value 0.144 0.318 0.772 0.135

Education level
High school or below 12,464 (37.9) 4.7 95.3 4.7 95.3 4.0 96.0 4.4 95.6
College or above 20,397 (62.1) 4.0 96.0 4.2 95.8 3.6 96.4 3.4 96.6
p-value 0.004 0.055 0.117 < 0.001

Monthly income (KRW 10,000)
< 200 10,788 (32.8) 4.8 95.2 4.9 95.1 4.4 95.6 4.1 95.9
200–399 16,481 (50.2) 3.8 96.2 4.1 95.9 3.1 96.9 3.5 96.5
400–599 4,554 (13.9) 4.5 95.5 4.1 95.9 4.3 95.7 3.9 96.1
≥ 600 1,038 (3.2) 5.2 94.8 6.6 93.4 5.2 94.8 5.2 94.8
p-value < 0.001 < 0.001 < 0.001 0.008

Health condition
Good 25,251 (76.8) 3.9 96.1 4.3 95.7 3.5 96.5 3.3 96.7
Fair 7,019 (21.4) 4.9 95.1 4.4 95.6 4.2 95.8 4.8 95.2
Bad 591 (1.8) 10.8 89.2 9.0 91.0 9.8 90.2 12.7 87.3
p-value < 0.001 < 0.001 < 0.001 < 0.001

Disease
No 31,705 (96.5) 4.1 95.9 4.3 95.7 3.6 96.4 3.6 96.4
Yes 1,156 (3.5) 9.0 91.0 8.7 91.3 9.0 91.0 10.6 89.4
p-value < 0.001 < 0.001 < 0.001 < 0.001

Depression
No 32,137 (97.8) 4.1 95.9 4.3 95.7 3.6 96.4 3.6 96.4
Yes 724 (2.2) 13.6 86.4 9.5 90.5 10.2 89.8 12.7 87.3
p-value < 0.001 < 0.001 < 0.001 < 0.001

Anxiety
No 31,953 (97.2) 4.1 95.9 4.3 95.7 3.6 96.4 3.6 96.4
Yes 908 (2.8) 11.8 88.2 8.6 91.4 9.2 90.8 10.6 89.4
p-value < 0.001 < 0.001 < 0.001 < 0.001

Unit: person (%).
aWeighted numbers of workers.
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occupational characteristics. Therefore, it seems that the job-related differences between 
a specific job group and all workers were reflected. Caruso et al. [16] stated that long work 
hours affect sleep time, recovery time from work, and the utilization of personal time. A 
probable causal relationship between long work hours and sleep disorders can presumably 
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Table 2. Participants' occupational characteristics and sleep-related problems
Variables Total  

(n = 32,861)a
Insomnia Difficulty in falling asleep Frequent waking Waking up with fatigue

+ − + − + − + −
Weekly working hours (hours)

≤ 40 19,992 (60.8) 4.1 95.9 4.4 95.6 3.8 96.2 3.5 96.5
41–52 8,960 (27.3) 4.3 95.7 4.1 95.9 3.4 96.6 3.7 96.3
> 52 3,909 (11.9) 5.0 95.0 5.1 94.9 4.3 95.7 5.8 94.2
p-value 0.049 0.043 0.037 < 0.001

Tenure (years)
< 1 4,462 (13.6) 3.6 96.4 4.2 95.8 3.6 96.4 2.8 97.2
1–5 15,115 (46.0) 4.6 95.4 4.7 95.3 3.9 96.1 4.3 95.7
6–10 6,835 (20.8) 4.2 95.8 4.3 95.7 3.7 96.3 3.7 96.3
≥ 11 6,449 (19.6) 3.9 96.1 4.0 96.0 3.7 96.3 3.6 96.4
p-value 0.008 0.097 0.788 < 0.001

Occupational type
White-collar 17,075 (52.0) 4.0 96.0 4.3 95.7 3.6 96.4 3.5 96.5
Pink-collar 5,933 (18.1) 5.4 94.6 5.2 94.8 4.3 95.7 4.3 95.7
Blue-collar 9,853 (30.0) 4.1 95.9 4.1 95.9 3.8 96.2 4.1 95.9
p-value < 0.001 0.002 0.059 0.002

Commuting time (minutes/day)
1–30 13,702 (41.7) 4.8 95.2 5.2 94.8 4.2 95.8 4.2 95.8
31–60 14,107 (42.9) 3.8 96.2 3.8 96.2 3.3 96.7 3.6 96.4
61–90 2,336 (7.1) 3.5 96.5 3.5 96.5 3.6 96.4 3.0 97.0
≥ 91 2,716 (8.3) 4.6 95.4 4.7 95.3 4.3 95.7 3.8 96.2
p-value < 0.001 < 0.001 < 0.001 0.009

Employees at workplaces
< 50 24,647 (75.0) 4.4 95.6 4.5 95.5 3.9 96.1 3.9 96.1
50–249 5,414 (16.5) 3.6 96.4 4.0 96.0 3.0 97.0 3.2 96.8
≥ 250 2,800 (8.5) 4.5 95.5 4.4 95.6 4.3 95.7 4.0 96.0
p-value 0.040 0.293 0.002 0.032

Unit: person (%).
aWeighted numbers of workers.

Table 3. Unadjusted ORs and adjusted OR for the association between work hours and sleep-related problems
Categories Crude Model 1 Model 2 Model 3
Insomnia

≤ 40 1.000 1.000 1.000 1.000
41–52 1.046 (0.925–1.184) 1.056 (0.933–1.196) 1.037 (0.915–1.175) 1.034 (0.912–1.174)
> 52 1.221 (1.041–1.433) 1.252 (1.066–1.471) 1.188 (1.010–1.397) 1.183 (1.002–1.394)

Difficulty in falling asleep
≤ 40 1.000 1.000 1.000 1.000
41–52 0.936 (0.827–1.060) 0.936 (0.826–1.060) 0.929 (0.820–1.053) 0.933 (0.822–1.058)
> 52 1.171 (1.000–1.370) 1.182 (1.008–1.385) 1.143 (0.975–1.341) 1.127 (0.956–1.328)

Frequent waking
≤ 40 1.000 1.000 1.000 1.000
41–52 0.885 (0.773–1.013) 0.894 (0.780–1.023) 0.878 (0.766–1.006) 0.894 (0.779–1.026)
> 52 1.133 (0.955–1.343) 1.157 (0.975–1.374) 1.096 (0.922–1.302) 1.116 (0.935–1.334)

Waking up with fatigue
≤ 40 1.000 1.000 1.000 1.000
41–52 1.074 (0.941–1.227) 1.081 (0.946–1.236) 1.055 (0.922–1.206) 1.034 (0.902–1.185)
> 52 1.698 (1.455–1.981) 1.702 (1.457–1.989) 1.589 (1.358–1.860) 1.531 (1.302–1.801)

Values are presented as OR (95% CI). Model 1: adjusted for personal characteristics (age, sex); Model 2: adjusted for personal characteristics (age, sex, health, 
illness, depression, anxiety); Model 3: adjusted for personal and occupational characteristics (age, sex, health, illness, depression, anxiety, monthly income, 
tenure, commuting time, workplace scale).
OR: odds ratio; CI: confidence interval.
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be attributed to poor recovery because of the lack of leisure time after work. At the end of 
the workday, workers may need a certain amount of time to recover from fatigue caused by 
the work effort. Because longer work hours increase the need for recovery from work [17], 
workers need more time to recover, which can hamper sleep time.

Previous studies have shown that sleep disorders are highly associated with psychological 
disorders, particularly mood, anxiety, and substance related disorders [18,19]. In this study, 
sleep disorders were more common in the group that experienced depression and anxiety than 
in other groups. Furthermore, these mental illnesses were related to poor recovery following 
long work hours. Poor recovery can cause occupational burn out, which can lead to mental 
illnesses, thereby resulting in sleep disorders. The results of this study support this theory 
[20]. It is unclear whether insomnia is a primary disease or a symptom of a mental disorder; 
however, according to previous studies, 30%–50% of patients with insomnia had coexisting 
mental disorders, such as depression and anxiety disorder [18]. However, the assessment of 
the association between sleep disorders and mental disorders was beyond the scope of this 
study and is a task for a future study. Although our study did not analyze the link between long 
work hours and physical illness, we can partially explain the findings of this study in that long 
work hours increased the risk of waking with a feeling of exhaustion and fatigue, based on past 
research that long work hours are associated with physical illness [3,21].

This study did not fully explain the relationship and causality between work hours and sleep 
disorders, but it strengthened the evidence from existing studies in determining that long 
work hours are associated with sleep disorders [8,22,23]. In addition, each of the 3 detailed 
causes of sleep disorders was analyzed to identify which aspects of sleep disorders are 
associated with long work hours.

Summarizing the aforementioned results, long work hours can cause health problems 
such as sleep disorders; therefore, active preventive management, such as strengthening 
occupational safety and health, is needed for groups working long hours. This study focused 
on non-shift workers who have been less studied compared to shift workers, including night 
shift workers. Moreover, the study is meaningful in that it reflects the reality of South Korean 
wage workers by using the data from the KWCS.

This study has some limitations. First, the KWCS has the limitation of being a cross-
sectional study and did not select the variables reflecting the characteristics of each 
occupation. Second, this study did not investigate the relationship between long work hours 
and insomnia by sex and age. Third, we controlled the effects of various confounding or 
mediating factors; however, because of the lack of data, we could not control for the effects of 
smoking, alcohol, caffeine and drug abuse. Fourth, because of the lack of data on sleep time, 
the objective correlation between sleep time and subjective appeal to sleep problems was 
not discernable. Finally, the presence of sleep disorders, which was the dependent variable 
in this study, was based on answers about whether respondents had experienced sleep-
related problems over the past 12 months. The KWCS uses a self-reporting method, and the 
interpretation of the results of our study should consider the reliability of self-reports of work 
hours and sleep disorders.
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CONCLUSIONS

We found that long work hours of non-shift daytime wage workers were associated with 
increased fatigue when waking up in our evaluation of sleep disorders.
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