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Abstract

Introduction

Presenteeism is a significant global health issue nowadays and can influence to producitivity loss. So, 
there were many studies to analyse relationship between workplace factor and presenteeism. But a 
few studies have considered non-occupational factor. The purpose of this study was to examine the 
association between presenteeism and activities outside work, such as, volunteering, self-development,  
leisure/sports, gardening & house repair activity, in Korean wage workers.

Methods

This study analysed the 4th Korean Working Condition Survey(KWCS) and overall 19,294 wage 
workers participated. To find the relationship between presenteeism and activities outside work, 
multivariate logistic regression analysis was used after adjusting for general and occupational 
characteristics.

Results

Among self-development, leisure/sports and gardening & house repair activities significantly 
increased the odds ratio of presenteeism (Odds ratio[OR] =1.33, 95% confidence interval[CI]: 1.23-
1.43, OR = 1.40, 95% CI : 1.29-1.51 and OR = 1.09, 95% CI : 1.01-1.18, respectively).

Conclusions

Some of activities outside work were related to presenteeism in Korean wage workers. Although 
many of previous studies addressed positive effect of those activities for health, this study showed 
negative effect of activities oudside work for health. And we should consider Korean organizational 
culture for this reason and need more structural studies to find out specific factors.

Keywords : Presenteeism, Activities oudside work, Working condition survey, Wage worker
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Introduction

The modern day wage workers spend half of their lives at work.  Therefore, workplace health has 
become an important issue, not only for the individual but also for the employer. Health problems of 
workers are associated with the loss of productivity, which is directly linked with the interests of 
employers[1-3], and the indirect economic burden caused by such productivity deterioration is 
reported to be greater than the economic burden caused by other illnesses [4, 5]. Presenteeism is 
quickly gathering attention as a moot subject when discussing productivity deterioration, and various 
studies are under way. 
Presenteeism is a contrasting concept to Absenteeism. It can be defined as a limitation to an 
individual's work efficiency despite coming into work[6], and can also be defined in a number of 
ways including limitations to work efficiency due to coming into work with health problems [7, 8]. 
There are studies that suggest the productivity and work attendance of workers with health problems 
decrease over time[9]. There have been other studies on presenteeism in relation to its impact on 
health. One such study found that workers that worked three consecutive years had a higher mobility 
rate of cardiovascular illnesses than workers that took time off [10]. When observing workers with 
experience of presenteeism, they assessed their own future health to be deficient[11, 12]. According to 
a Swedish research, at least one third of workers experience presenteeism[8]. While in South Korea, 
the percentage of workers with experience of presenteeism is 21% according to the Third Korean 
Working Condition Survey (KWCS); presenting workplace health as an important issue[13]. 

Presenteeism is largely affected by organizational and personal factors[14]. A body of research has 
been conducted to confirm the relationships between presenteeism and organizational factors, such 
psychological, occupational factors in the workplace[15-17], and individual health risk factors such as 
smoking, alcohol drinking and physical exercise[18, 19]. Activities outside work, such as physical 
exercise, is a great opportunity to restore an individual’s fitness and it changes the individual health 
risk factor[20]. 
Typical examples of activities outside work are volunteering, self-development activities, gardening, 
house repair, cultural activities and sports[21]. Activities such as leisure sports, physical exercise and 
gardening may diminish symptoms of depression and anxiety, while improving quality of sleep and 
other psychological factors[20, 22, 23]. 

Only a handful of research examining the relationship between activities outside work and 
presenteeism has been conducted, and the existing research mainly focuses on only the relationship 
between physical exercise and presenteeism[24, 25]. Therefore, this research will utilize the Fourth 
KWCS to examine the relationship between various types of activities outside work undertaken by 
South Korean wage workers and presenteeism. 
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Methods

Study Subjects

This research utilized resources from the Fourth Korean Working Condition Survey, conducted by the 
Korea Occupational Health and Safety Agency (KOSHA) in 2014. The KWCS was developed based 
on the European Working Conditions Survey. The KWCS is a national open source date with 
safeguards to protect the participants` anonymity and privacy rights. By this reason, our study is not 
applicable for IRB.
Subjects of the survey were employees over the age of 15, and a total of 50,007 people were 
interviewed and surveyed for the Fourth KWCS. Participants who gave inadequate or incomplete 
answers such as ‘I don’t know/No Answer’ or refused to take part were removed from the survey 
results. The study is aimed towards wage workers, thus, responses from self-employed entrepreneurs, 
business owners, unpaid workers in family businesses and other ineligible subjects were removed. 
The number of people that identified themselves as  soldiers, agricultural workers, forestry workers 
and fishery workers were very small, and was removed. Underage survey participants (15 to under 20), 
were also removed. Finally, participants with pre existing injuries, experience of harmful accidents, 
and previous cardiovascular issues that may influence an individual’s experience of presenteeism 
were removed. In total, the research used data from 19,294 wage earners above the age of 20. 

Measurements

General characteristics
General characteristics included gender, age (20-29 years, 30-39 years, 40-49 years, 50-59 years, ≥60 
years), level of education (Below Middle School level, High School Diploma, University Graduate 
and Other). 

Occupational characteristics
Occupational characteristics included employment status (regular work, temporary work or day 
labour), Occupation type (management/professional, office work, service/sales, technical, or simple 
labor), working hours per week(≤40, 41–59, ≥60h), shift work, number of employees(<50,50–299, or 
≥300) and monthly income (<1,300,000 Korean won (KRW) ,1,300,000–1,990,000 KRW, 2,000,000–
2,990,000 KRW,or ≥3,000,000 KRW)[26]. 

Activities outside work

Items to assess  ‘Activities outside work’ acted as independent variables for this research. 
Participants had to respond to the question “In general, how often are you involved in any of the 
following activities outside work?”.  Activities outside work included volunteer work, self-
development, sports, physical exercise, leisure activities, gardening and house repair. Answers 
including "more than an hour every day," "less than an hour every day or two," "once or twice a 
week," "once or twice a month," or "once or twice a year” were considered to have “taken part” in an 
activity outside work[26].

Presenteeism
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Presenteeism can be defined as a phenomenon of workers coming to work, even when they need to 
rest at home due to illness or injury[8].  Thus, the study identified participants with presenteeism, as 
a dependable variable, when a person answered ‘yes’ to the question "Over the past 12 months, did 
you work at least one day when you were sick?”.      

Data analysis      
A chi-square test was conducted to determine the distribution based on the general and occupational 
characteristics of wage workers who have experience presenteeism. Another chi-square test was 
conducted to determine the distribution of presenteeism in relation to activities outside work. 
Next step was to analyze the correlation between activities outside work, as a independent variable, 
and presenteeism, a dependant variable. General and occupational characteristics were revised and run 
through a multiple logistic regression. Level of significance was 0.05  and all static analysis was 
conducted by using SPSS 14.0. 
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Results

Distribution of presenteeism according to general and occupational characteristics  “Table 1”
A series of chi-square tests were used to determine the distribution of presenteeism according to 
general and occupational characteristics. The results found that females (23.4%) had more experience 
with presenteeism than males. Wage workers between the age of 40-49 (23.9%) had more experience 
with presenteeism than other age groups. Workers in professional and managerial jobs (23.6%) had 
the most experience with presenteeism among occupational types, and full-time workers (22.1%) 
experienced more presenteeism than temporary/non-permanent workers (18.5%). Those who worked 
over 60 hours a week showed more experience with presenteeism (26.3%), and the results showed 
that presenteeism increased according to the amount of hours worked. Percentage of workers working 
in a workplace of 50-299 that had experience presenteeism was 22.6%, which was comparable higher 
than those who worked at a workplace of under 50 staff and those who had worked at a workplace of 
over 300 staff, respectively. There were no statistically significant difference between level of 
education and shift work in relation to presenteeism. 

Table 1. Number of workers with presenteeism by general and occupational 
characteristics 

Presenteeism

　　 Total(n=19294) No (n,%) Yes 
(n,%)

P-
Value*

Sex 

Male 9569 7767 
(81.2)

1802 
(18.8) <0.001

Female 9725 7447 
(76.6) 

2278 
(23.4)

Age

<30 2731 2251 
(82.4)

480 
(17.6) <0.001

30-39 4852 3869 
(79.7)

983 
(20.3)

40-49 5596 4257 
(76.1)

1339 
(23.9)

50-59 3865 3020 
(78.1)

845 
(21.9)

≧60 2250 1817 
(80.8)

433 
(19.2)

Education

≤Middle school 2357 1839 
(78.0)

518 
(22.0) 0.224

High school 7431 5832 
(78.5)

1599 
(21.5)

≧University 9506 7543 
(79.3)

1963 
(20.7)

Occupation type

Management/Professional 1899 1450 
(76.4)

449 
(23.6) <0.001
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Office work 5170 4218 
(81.6)

952 
(18.4)

Technical 4004 3099 
(77.4)

905 
(22.6)

Service/Sales 5189 4040 
(77.9)

1149 
(22.1)

Simple labor 3032 2407 
(79.4)

625 
(20.6)

Employment status

Regular work 14379 11207 
(77.9)

3172 
(22.1) <0.001

Temporary or Day labor 4915 4007 
(81.5)

908 
(18.5)

Working hours(/week)

≤40 10377 8431 
(81.2)

1946 
(18.8) <0.001

41-59 6296 4851 
(77.0)

1445 
(23.0)

≧60 2621 1932 
(73.7)

689 
(26.3)

Number of employees

<50 14208 11221 
(79.0)

2987 
(21.0) 0.01

50-299 3548 2746 
(77.4)

802 
(22.6)

≧300 1538 1247 
(81.1)

291 
(18.9)

Shift work

No 17360 13715 
(79.0)

3645 
(21.0) 0.127

Yes 1934 1499 
(77.5)

435 
(22.5)

Monthly Income(Korean 
Won)

<130 4466 3664 
(82.0)

802 
(18.0) <0.001

130-199 5036 3856 
(76.6)

1180 
(23.4)

200-299 5334 4161 
(78.0)

1173 
(22.0)

　 ≧300 4458 3533 
(79.3)

925 
(20.7) 　

*Based on chi-square test 

Distribution of presenteeism according to activities outside work “Table 2”
Chi square tests were conducted to determine the distribution of sleep disorders, depression and 
anxiety according to leisure and social activities.  Experience of presenteeism was higher in those 
who engaged in self-development activity (23.3%) compared to those who didn’t. Presenteeism in 
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subjects who engaged in leisure & sports activities and gardening & house repair were higher than 
those that didn’t (22.6% and 22.3, respectively). The results did not show any significant variances for 
those who engaged in volunteering activity. 
Table 2. Distribution of presenteeism by activities outside work

Presenteeism

　 Total(n=19294) No (n,%) Yes (n,%) P-
Value*

Volunteering

No 16837 13274 
(78.8)

3563 
(21.2) 0.892

Yes 2457 1940 
(79.0)

517 
(21.0)

Self-development

No 12543 10038 
(80.0)

2505 
(20.0) <0.001

Yes 6751 5176 
(76.7)

1575 
(23.3)

Leisure/Sports

No 6711 5481 
(81.7)

1230 
(18.3) <0.001

Yes 12583 9733 
(77.4)

2850 
(22.6)

Gardening & 
House repair

No 13308 10564 
(79.4)

2744 
(20.6) <0.001

Yes 5986 4650 
(77.7)

1336 
(22.3) 　

*Based on chi-square test 

Relationship between activities outside work and presenteeism “Table 3”
Multivariate logistic regression analysis was performed to determine the relationship between 
presenteeism according to activities outside work. The previously mentioned general and occupational 
characteristics were adjusted and analyzed. The results showed that the risk of presenteeism was 
higher in those who engaged in self-development activities to those that did not (OR = 1.33 [95% CI : 
1.23-1.43]). The risk was also apparent for those who engaged in Leisure & Sports activity, compared 
to those that didn’t (OR = 1.40 [95% CI: 1.29–1.51]). Lastly, the higher risk was also apparent in 
those who engaged in gardening & house repair activity, compared to those that did not (OR = 1.09 
[95% CI: 1.01–1.18]).   
Table 3. The odds ratios and 95% confidence intervals of activities outside work on 
presenteeism

Model I* Model II†

　 　 OR 95% CI 　 OR 95% CI
Volunteering

(Ref: No)
0.99 0.90 - 1.10 0.99 0.90 - 1.11
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Self-development
(Ref: No)

1.22 1.14 - 1.31 1.33 1.23 - 1.43

Leisure/Sports
(Ref: No)

1.31 1.21 - 1.41 1.40 1.29 - 1.51

Gardening & House 
repair

(Ref: No) 　
1.11 1.03 - 1.19

　
1.09 1.01 - 1.18

Calculated using multiple logistic regression analysis
*Crude odds ratio
†Adjusted for age, sex, education, employment status, number of employees, working hours, 
shift work, monthly income

.CC-BY 4.0 International licenseavailable under a
not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made 

The copyright holder for this preprint (which wasthis version posted July 20, 2018. ; https://doi.org/10.1101/373241doi: bioRxiv preprint 

https://doi.org/10.1101/373241
http://creativecommons.org/licenses/by/4.0/


10

Discussions

This study was able to examine relationships between the average South Korean wage workers’ 
activities (volunteering, self-development, leisure & sports activities, gardening & house repairs) and 
the degree of presenteeism. The study found that the risk of presenteeism was notably high in 
individuals that engaged in self-development, leisure & sport activities or gardening & house repairs. 
Most research utilizing activities outside work as a variable reported positive results, and many 
studies examined the effects of sports, leisure time and physical activity to health. It is well 
established that engaging in leisure time, physical activity and sports can lower the risk of obesity[27] 
and cardiovascular diseases[28]. Past studies have shown how obesity and cardiovascular diseases can 
raise the risk of presenteeism[29]. We expected leisure and sports activities to lower the risk of 
presenteeism, as indicated by previous research, but the study resulted in the opposite. 

In previous research, leisure time and physical activity outside of work coined with high levels of 
occupational physical activity was shown to have harmful effects on mortality and risk of 
cardiovascular diseases[30, 31]. South Korean workers are among one of the most worked in the 
OECD, and are known for their high rates of occupational stress and work intensity. In a previous 
study on South Korean wage workers, over 70% of workers were exposed to occupational physical 
activity such as painful or tiring positions, repetitive hand or arm movements, moving or lifting heavy 
loads and standing posture, and these workers were more susceptible to presenteeism[13]. We believe 
these factors. There is a possibility that these factors may have driven our research results. Also, 
involuntary leisure time and physical activity embedded into South Korea’s work culture such as 
company sports days, weekend hikes and other after work activities may have also contributed to the 
results. 

This study showed that engaging in self-development activities increased the risk of presenteeism. A 
previous study that used the Fourth KWCS found that self-development activities increased the risk of 
sleep disorders[26]. The study concluded that self-development activities undertaken by South Korean 
workers were not for self-satisfaction but rather a tool to gain promotion or secure employment, 
which can be a cause of stress. Another reason was that because such activities occur outside work 
hours, it reduces time for rest[32]. There are also studies that identified a group suffering from 
insomnia and sleep disorders to be vulnerable to presenteeism[33], and these results correlate with our 
own research findings. The implications of such finding may suggest that South Korean wage workers 
aren’t voluntarily engaging in leisure, sports and self-development activities, but involuntarily at the 
behest of others, trapping South Korean workers under the shadow of the workplace even after 
business hours. 

This study also found that gardening & house repair activities increased the risk of presenteeism. 
Most previous research found gardening activity to have a positive impact on health, especially in 
reducing depression and anxiety and improving mental health[22]. We expected a similar result for 
presenteeism, but the study showed contrary findings. As a result, a close examination of  South 
Korea’s housing culture may be needed. Most South Korean live in apartment buildings, not 
residential houses, and apartments are viewed as a prized asset and used to show other one’s social 
status and/or wealth[34]. Therefore, house repairs can be a considerable economic burden and may 
have negative effects such as leading to stress. 
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Our study has some strengths. The first strength of this study is that is the first to investigate the 
relationship between various activities outside work and presenteeism, and providing an opportunity 
to think about the health effects of activities outside work. 
Secondly, after work hours of South Korean wage workers may be an extension of work, rather than 
the end, and the study showed the possibility of adverse health effects as result. Such findings 
highlight the need for additional research to closely examine domestic work environments. In addition, 
the European Working Conditions Survey used for the survey may need to be reconstructed into a 
new survey to accurately reflect the cultural specificity of the country as items can lead to different 
interpretations based on an individual's cultural viewpoint.
The study has its limitations. First, as a cross-sectional study, it did not reveal the causality between 
activities outside work with presenteeism. Though it did present a relationship that did not previously 
exist, and so it was meaningful in the sense that new alternatives were presented.  Second, the 
exclusion of personal factors such as alcohol intake and smoking as survey items meant that those 
items were not included in the revised general characteristic category. However, there are many 
existing studies based on the KWCS and the European Working Conditions Survey, and so the value 
of this study is still sufficient. 
Third, the definition of presenteeism, which is a dependent variable, is from a self-reporting 
questionnaire, which may lowers it’s objectivity. However, many of the existing studies have used 
self -reporting questionnaires to show sufficient validity.
Despite the outlined limitations above, the research results will be a valuable resource for further 
research to find new solutions and alternatives to the distinct work environment of South Korea’s 
wage workers. 
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Conclusions

This study was able to show that various activities outside work can increase the risk of presenteeism. 
The results of this study indirectly suggests that after work hours for South Korean wage workers are 
merely an extension of work, a unique characteristic of South Korea’s work culture, and may be a 
cause of presenteeism.  On another note, the survey items of the European Working Conditions 
Survey should be translated to better reflect the cultural viewpoints of various countries. In conclusion, 
further research examining specific components of South Korea’s unique work culture that led to our 
results is necessary. 

.CC-BY 4.0 International licenseavailable under a
not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made 

The copyright holder for this preprint (which wasthis version posted July 20, 2018. ; https://doi.org/10.1101/373241doi: bioRxiv preprint 

https://doi.org/10.1101/373241
http://creativecommons.org/licenses/by/4.0/


13

Acknowledgements

None.

Declarations

Ethics approval and consent to participate

Not applicable

Consent to publish

Not applicable

Availability of data and materials

Data sharing not applicable to this article as no datasets were generated or analysed during the current 

study.

Competing interest

The authors have no competing interests

Funding

This work was supported by the Soonchunhyang University Research Fund.

Author’s contributions

Study conception and design: SW Jung, KJ Lee, JH Lee; Data acquisition: SW Jung ; Data analysis 

and interpretation: KJ Lee, SW Jung, JH Lee; Drafting the manuscript: SW Jung; Critical revision: KJ 

Lee, JH Lee. All authors read and approved the final manuscript.

.CC-BY 4.0 International licenseavailable under a
not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made 

The copyright holder for this preprint (which wasthis version posted July 20, 2018. ; https://doi.org/10.1101/373241doi: bioRxiv preprint 

https://doi.org/10.1101/373241
http://creativecommons.org/licenses/by/4.0/


14

References

1. Loeppke R, Taitel M, Haufle V, Parry T, Kessler RC, Jinnett K. Health and productivity as a 

business strategy: a multiemployer study. Journal of Occupational and Environmental Medicine. 

2009;51(4):411-28.

2. Amick III BC, Lerner D, Rogers WH, Rooney T, Katz JN. A review of health-related work 

outcome measures and their uses, and recommended measures. Spine. 2000;25(24):3152-60.

3. Lofland JH, Pizzi L, Frick KD. A review of health-related workplace productivity loss 

instruments. Pharmacoeconomics. 2004;22(3):165-84.

4. Goetzel RZ, Long SR, Ozminkowski RJ, Hawkins K, Wang S, Lynch W. Health, absence, 

disability, and presenteeism cost estimates of certain physical and mental health conditions 

affecting US employers. Journal of Occupational and Environmental Medicine. 2004;46(4):398-412.

5. Hemp P. Presenteeism: at work-but out of it. Harvard business review. 2004;82(10):49-58.

6. Schultz AB, Edington DW. Employee health and presenteeism: a systematic review. 

Journal of occupational rehabilitation. 2007;17(3):547-79.

7. Kivimäki M, Head J, Ferrie JE, Hemingway H, Shipley MJ, Vahtera J, et al. Working while ill 

as a risk factor for serious coronary events: the Whitehall II study. American journal of public 

health. 2005;95(1):98-102.

8. Aronsson G, Gustafsson K, Dallner M. Sick but yet at work. An empirical study of sickness 

presenteeism. Journal of Epidemiology & Community Health. 2000;54(7):502-9.

9. Lamb CE, Ratner PH, Johnson CE, Ambegaonkar AJ, Joshi AV, Day D, et al. Economic 

impact of workplace productivity losses due to allergic rhinitis compared with select medical 

conditions in the United States from an employer perspective. Current medical research and 

opinion. 2006;22(6):1203-10.

10. Kivimäki M, Batty GD, Hamer M, Ferrie JE, Vahtera J, Virtanen M, et al. Using Additional 

Information on Working Hours to Predict Coronary Heart DiseaseA Cohort Study. Annals of 

Internal Medicine. 2011;154(7):457-63.

11. Bergström G, Bodin L, Hagberg J, Lindh T, Aronsson G, Josephson M. Does sickness 

presenteeism have an impact on future general health? International archives of occupational and 

environmental health. 2009;82(10):1179-90.

12. Gustafsson K, Marklund S. Consequences of sickness presence and sickness absence on 

health and work ability: a Swedish prospective cohort study. International journal of occupational 

medicine and environmental health. 2011;24(2):153-65.

13. Jeon S-H, Leem J-H, Park S-G, Heo Y-S, Lee B-J, Moon S-H, et al. Association among 

working hours, occupational stress, and presenteeism among wage workers: results from the 

.CC-BY 4.0 International licenseavailable under a
not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made 

The copyright holder for this preprint (which wasthis version posted July 20, 2018. ; https://doi.org/10.1101/373241doi: bioRxiv preprint 

https://doi.org/10.1101/373241
http://creativecommons.org/licenses/by/4.0/


15

second korean working conditions survey. Annals of occupational and environmental medicine. 

2014;26(1):6.

14. Garrow V. Presenteeism: a review of current thinking. Institute for Employment Studies 

Report. 2016;507.

15. Aronsson G, Gustafsson K. Sickness presenteeism: prevalence, attendance-pressure factors, 

and an outline of a model for research. Journal of Occupational and Environmental Medicine. 

2005;47(9):958-66.

16. de Graaf R, Tuithof M, Van Dorsselaer S, Ten Have M. Comparing the effects on work 

performance of mental and physical disorders. Social psychiatry and psychiatric epidemiology. 

2012;47(11):1873-83.

17. Demerouti E, Le Blanc PM, Bakker AB, Schaufeli WB, Hox J. Present but sick: a three-wave 

study on job demands, presenteeism and burnout. Career Development International. 

2009;14(1):50-68.

18. Burton WN, Chen C-Y, Conti DJ, Schultz AB, Edington DW. The association between 

health risk change and presenteeism change. Journal of Occupational and Environmental Medicine. 

2006;48(3):252-63.

19. Serxner SA, Gold DB, Bultman KK. The impact of behavioral health risks on worker 

absenteeism. Journal of occupational and environmental medicine. 2001;43(4):347-54.

20. Tucker P, Dahlgren A, Akerstedt T, Waterhouse J. The impact of free-time activities on 

sleep, recovery and well-being. Applied Ergonomics. 2008;39(5):653-62.

21. Nasermoaddeli A, Sekine M, Kumari M, Chandola T, Marmot M, Kagamimori S. 

Association of sleep quality and free time leisure activities in Japanese and British civil servants. 

Journal of occupational health. 2005;47(5):384-90.

22. Clatworthy J, Hinds J, M. Camic P. Gardening as a mental health intervention: a review. 

Mental Health Review Journal. 2013;18(4):214-25.

23. Chi SH, Wang JY, Tsai AC. Combined association of leisure‐time physical activity and fruit 

and vegetable consumption with depressive symptoms in older Taiwanese: Results of a national 

cohort study. Geriatrics & gerontology international. 2016;16(2):244-51.

24. Walker TJ, Tullar JM, Diamond PM, Kohl III HW, Amick III BC. Association of Self-Reported 

Aerobic Physical Activity, Muscle-Strengthening Physical Activity, and Stretching Behavior With 

Presenteeism. Journal of occupational and environmental medicine. 2017;59(5):474-9.

25. Walker TJ, Tullar JM, Diamond PM, Kohl III HW, Amick III BC. The longitudinal relation 

between self-reported physical activity and presenteeism. Preventive medicine. 2017;102:120-6.

26. Jung SW, Kim GH, Lee HS, Lee JG, Kim JJ, Lee J-H, et al. Relationship of activities outside 

work to sleep and depression/anxiety disorders in Korean workers: the 4th Korean working 

condition survey. Annals of occupational and environmental medicine. 2017;29(1):51.

27. Sarma S, Zaric GS, Campbell MK, Gilliland J. The effect of physical activity on adult 

.CC-BY 4.0 International licenseavailable under a
not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made 

The copyright holder for this preprint (which wasthis version posted July 20, 2018. ; https://doi.org/10.1101/373241doi: bioRxiv preprint 

https://doi.org/10.1101/373241
http://creativecommons.org/licenses/by/4.0/


16

obesity: Evidence from the Canadian NPHS panel. Economics & Human Biology. 2014;14:1-21.

28. Cheung YK, Moon YP, Kulick ER, Sacco RL, Elkind MS, Willey JZ. Leisure-time physical 

activity and cardiovascular mortality in an elderly population in northern Manhattan: a prospective 

cohort study. Journal of general internal medicine. 2017;32(2):168-74.

29. Matters WP. New Findings and Realistic Solutions to Employee Presenteeism. Health.

30. Hu G-C, Chien K-L, Hsieh S-F, Chen C-Y, Tsai W-H, Su T-C. Occupational versus leisure-

time physical activity in reducing cardiovascular risks and mortality among ethnic Chinese adults 

in Taiwan. Asia Pacific Journal of Public Health. 2014;26(6):604-13.

31. Clays E, De Bacquer D, Janssens H, De Clercq B, Casini A, Braeckman L, et al. The 

association between leisure time physical activity and coronary heart disease among men with 

different physical work demands: a prospective cohort study. European journal of epidemiology. 

2013;28(3):241-7.

32. Hwang CY. A study on the Relationship between Organizational Culture and Performance 

Management. the Korean Association for Policy Studies. 2003;12(2):283-310.

33. Kucharczyk ER, Morgan K, Hall AP. The occupational impact of sleep quality and insomnia 

symptoms. Sleep medicine reviews. 2012;16(6):547-59.

34. Park SJ, Hong SY. Social Conspicuousness and Housing Culture in Korea -In Comparison 

to the Case of Japan. The Korean Association of Socio-Historical Studies. 2009;11(4):35-61.

.CC-BY 4.0 International licenseavailable under a
not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is made 

The copyright holder for this preprint (which wasthis version posted July 20, 2018. ; https://doi.org/10.1101/373241doi: bioRxiv preprint 

https://doi.org/10.1101/373241
http://creativecommons.org/licenses/by/4.0/

