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Abstract:

Background:

The study of examining the effects of sedentary behavior on stress level and suicidal ideation is crucial, but existing research on the topic is
insufficient.

Objective:

This study aimed to identify the effect of sedentary behaviors, with respect to the occupation type on stress and suicidal ideation among Korean
adults.

Methods:

This descriptive correlational study used raw data from the 6" Korea National Health and Nutrition Examination Survey (KNHANES VI),
conducted in 2015. The survey sampled 7,380 adults, of whom 3,714 were included in this analysis. Sedentary time, stress level, and suicidal
ideation were measured. The data were analyzed using a homogeneity test, and logistic regression.

Results:

As sedentary time increased, stress (OR=1.036; p=0.001) and suicidal ideation (OR= 1.065; p=0.006) also increased significantly, irrespective of
the gender, age, household income, education level, job, and marital status. Regarding occupation, stress level increased significantly with an
increase in sedentary time for managers; professionals and related workers; clerks; and craft, equipment, machine-operating, and assembly-line
workers, while skilled agriculture, forestry, and fishery workers experienced less stress. A significant increase in suicidal ideation was observed in
craft, equipment, machine-operating, and assembly-line workers as their time spent on sitting increased.

Conclusion:

This study found a significant association between average sedentary time, and stress and suicidal ideation. There is a need for interventional
programs that can reduce sedentary behaviors for preventing mental health problems.
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1. INTRODUCTION

Although advances in modern civilization and science have
made lives more convenient than ever before, they have also
resulted in the reduction of physical activity, which poses a
number of health hazards. According to the World Health
Organization (WHO), morethan 60% of the world’s population
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do not participate in physical activity for at least 30 minutes
per day, which is the minimum recommended amount [1].
Furthermore, the last 50 years have seen a rapid expansion in
computer usage in work settings, as well as the use of computer
games, smartphones, televisions, and public trans-portation,
which have all resulted in a large increase in sedentary
behaviors [2].

Sedentary behavior is defined as “any waking behavior
characterized by low-energy expenditure while in a sitting or
reclining posture [3].” Adults surveyed in 20 countries spent an
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average of 5.8 hours per day sitting [4], and studies conducted
in the United States, Canada, and the United Kingdom have
indicated that the average amount of time spent on sitting was
9 to 11 hours [5 - 7]. In high-income countries, automatization
and computerization have minimized physical demand at work
[8]. Some studies indicated that workers who sit at work are
likely to spend their leisure time sitting as well [9, 10]. Other
studies indicated that physically demanding jobs are associated
with more sitting during leisure time [11]. The relationship
between occupation type and sedentary behavior is unclear.
Thus, it is necessary to assess the effects of sitting time on
health, based on differences in occupation.

Sedentary behavior has been recognized worldwide as a
significant health hazard that deserves attention. Governmental
efforts have been undertaken to establish guidelines, projects,
and policies to reduce sedentary behavior in countries such as
Australia, Switzerland, the United States, and the United
Kingdom [12, 13]. Obesity, type-2 diabetes, reduced bone
density, cardiovascular conditions, and endometrial cancer
have been found to be more prevalent among those with a
predominantly sedentary lifestyle, compared to those with a
more active lifestyle [2, 14 - 17]. Meanwhile, there is a lack of
studies on the effects of sedentary behavior on mental health
[2]. Additionally, there are conflicting studies on the effects of
sedentary behavior on psychological distress and mental
disorders, with some studies arguing that there is a strong
association between sedentary behavior and mental health [18,
19], while others argue that there is no such association [20].
Furthermore, there is a lack of studies assessing the influence
of sedentary behaviors on suicidal ideation, a variable of
mental health that has significant implications on society as a
whole [21].

As of 2016, the average time spent working in Korea was
2,069 hours per year, which was the highest among the
Organization for Economic Co-operation and Development
(OECD) countries; the second was in Mexico with 2,255 hours
which exceeded the OECD average of 1,764 hours [22]. A
study [23] reported that 29.9% of South Korean adults in their
20s to 50s experienced excessive stress. Since 2003, South
Korea has had the highest suicide rate among OECD countries,
with 28.7 out of 100,000 persons committing suicide [24]. A
study that examines the effects of sedentary behavior on stress
level and suicidal ideation is crucial in an environment with
long working hours, such as South Korea, but existing research
on the topic is insufficient. Hence, this study aims to study the
effects of sedentary behavior on stress level and suicidal
ideation based on occupation.

2. MATERIALS AND METHODS

2.1. Research Design

This study is a descriptive correlational study using
secondary data analysis.
2.2. Data Resource

This study used raw data from the Sixth Korean National
Health and Nutrition Examination Survey (KNHANES VI),
which was conducted from 2013 to 2015 on Korean citizens
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above the age of one to assess their health, health behavior, and
food and nutrient’s intake. KNHANES has been conducted
since 1998 in three-year intervals to collect data necessary for
the development and evaluation of the national health plan,
programs, and policies [25]. However, data for average
sedentary time per day were collected in 2014 and 2015, and
data for suicidal ideation were collected in 2013 and 2015
(stress level, however, is evaluated every year). Therefore, this
study used 2015 data from KNHANES VI only.

2.3. Data Preparation

A total of 22,948 persons were sampled in KNHANES VI,
of which 7,380 persons responded. Among these, 4,397 were
adults between the ages of 19 and 64. After excluding those
who did not answer questions on sedentary time, the total
number of respondents reduced to 3,742, which further reduced
to 3,714 after excluding those who did not answer questions on
suicidal ideation.

2.4. Measure

Sedentary time was measured by combining the average
time spent on sitting during work, travel, and leisure per day,
with age set as the continuous quantitative variable. Stress level
and suicidal ideation were both measured as binary variables.
The stress level was measured on a scale from “feeling a lot of
stress” to “feeling little stress,” and suicidal ideation was
measured by the occurrence of suicidal thoughts in the past
year. Gender was classified as male and female. Education
level was classified as elementary school or below, middle
school, high school, and college or above. Marital status was
classified into married or single (Table 1). Occupation was
classified into the following seven categories, according to the
Korean standard job classification by Statistics Korea:
managers, professionals, and related workers; clerks; service
and sales workers; skilled agricultural, forestry, and fishery
workers; craft, equipment, machine-operating, and assembly-
line workers; elementary workers; or unemployed (home-
maker, student, etc.). For household income, the actual
household income (KRW 10,000) was converted into the
equivalent monthly average household income and divided into
quartiles (low 25% (low), 25-50% (mid-low), 50-75% (mid-
high), and 75-100% (high)).

2.5. Data Quality

The survey investigated households and household
members, selected via a complex sample design (stratified two-
stage cluster sampling) to represent the Korean population. The
target relative standard error of this survey was 0.88%, and the
target relative bias was within 2%. Therefore, at 95%
confidence level, the sampling error was +0.86% p.

2.6. Ethical Considerations

The study was approved by the Institutional Review Board
of the Researcher’s University (IRB No. 1041231-171024-
HR-064-01). Ethical issues, including plagiarism, informed
consent, misconduct, data fabrication and/or falsification,
double publication and/or submission, and redundancy were
monitored by the author.
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Table 1. General characteristics of the sample.

. %
Variables mean + SD
Male 49.8
Gender
Female 50.2
Low (<25 percentile) 9.6
Household [Low—middle (<25-49.9 percentile) 22.4
Income Middle-high (<50-74.9 percentile) 324
High (<50-100 percentile) 35.6
Elementary school or below 7.4
Education [Middle school 8.0
Level High school 41.2
College or above 43.4
Managers, professionals, and related workers 18.3
Clerks 134
Service and sales workers 14.3
' Skilled agricultural, forestry, and fishery 25
Occupation|workers
Craft, equipment, machine-operating, and
assembly-line workers 129
Elementary workers 7.8
Unemployed (homemaker, student, etc.) 30.8
Marital Married 71.9
Status Single 28.1
Age 413+12.8
Sedentary time (hours/day) 79+3.6
Stress (yes) 31.9
Suicidal ideation (yes) 4.9
Note. % = Proportion; SD = standard deviation.

2.7. Data Analysis

Weights were analyzed by applying the values provided in
the KNHANES. Differences in stress level and suicidal
ideation according to the general characteristics (gender, age,
marital status, household income, education level, and
occupation) were analyzed using homogeneity test and logistic
regression. To examine the effects of daily average sedentary
time on stress recognition and suicidal ideation, logistic
regression was performed, with stress recognition and suicidal
ideation as dependent variables, and daily average sedentary
time as the independent variable. In the first model, a simple
logistic regression analysis was performed while, in the second
model, multivariate logistic regression was performed with
general characteristics such as gender, age, marital status,
household income, education level, and occupation as control
variables. In the third model, multivariate logistic regression
was performed according to the job categories (seven), with
gender, age, marital status, household income, and education
level as control variables.

3. RESULTS

3.1. Stress and Suicidal Ideation According to General
Characteristics

Using a weighted value, it was determined that among the
3,714 respondents, 49.8% were male and 50.2% were female;
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9.6%, 22.4%, 32.4%, and 35.6% of respondents had low, low-
middle, middle-high, and high household income, respectively;
7.4%, 8.0%, 41.2%, and 43.4% had education levels of
elementary school or below, middle school, high school, and
college or above, respectively; and 71.9% were married and
28.1% were single (Table 1).

Occupation, an important variable in this study, was
divided into seven categories based on the Korean Standard
Classification of Occupation (Table 1): managers, professio-
nals, and related workers (18.3%); clerks (13.4%); service and
sales workers (14.3%); agricultural, forestry, and fishery
workers (2.5%); craft and related trade workers; equipment,
machine-operating, and assembly-line workers (12.9%);
elementary workers (7.8%); and unemployed, including
homemakers and students (30.8%). The average age of
respondents was 41.3 years (41.3£12.8), and the average
sedentary time per day was 7.9 hours (7.9£3.6).

After analyzing stress level based on the general
characteristics to assess the relationship between the control
and dependent variables, significant differences were found
based on age, household income, and marital status. Stress
odds were reduced by a multiple of 0.98 with a one-year
increase in age, and the stress level of low-income participants
was 10% higher than those with middle to high income. In
terms of occupation, clerks and skilled agriculture, forestry,
and fishery workers experienced a high level of stress, while
elementary workers experienced relatively less stress. Single
respondents experienced more stress than married couples by at
least 8% (Table 2).

After analyzing suicidal ideation according to the general
characteristics, statistically significant differences were found.
Suicidal thoughts occurred more frequently in women than in
men, by 2%, and the odds of suicidal ideation increased by a
multiple of 1.016 with a one-year increase in age. Suicidal
ideation occurred more frequently in respondents having low
household income compared to middle or high household
income, by at least 8%, and was more prevalent in those with
lower education levels. In terms of occupation, craft,
equipment, machine-operating, and assembly-line workers;
elementary workers; and unemployed had relatively more
suicidal thoughts, while professionals and related workers
experienced less suicidal ideation (Table 2).

3.2. Effects of Sedentary Time on Stress and Suicidal
Ideation: Occupational

Two types of logistic regression models were used to
analyze the effects of average sedentary time per day on stress
level and suicidal ideation. In Model 1, the average sedentary
time was set as an independent variable, and stress level and
suicidal ideation were set as dependent variables. In Model 2,
gender, age, marital status, household income, education level,
and occupation were set as control variables, and the
occupation variable was divided into seven categories for a
more comprehensive assessment.

The influence of average sedentary time per day on stress
level was found to be statistically significant. In the simple
model (Model 1), stress odds were increased by a multiple of
1.055 with every additional hour spent sitting and, in the
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Table 2. Stress and suicidal ideation according to general characteristics.

Stress Suicidal ideation
%/ OR 1, Wald (p) %/OR ¥, Wald (p)
Gender 0.010 (0.944) 7.145 (0.008)
Male 31.8 3.9
Female 31.9 5.8
Household income 14.625 (0.002) 71.596 (<0.001)
Low (<25 percentile) 40.6 13.5
Low-middle (<25-49.9 percentile) 309 5.8
Middle-high (<50-74.9 percentile) 30.0 4.0
High (<50-100 percentile) 31.9 29
Education level 3.062 (0.382) 114.513 (<0.001)
Elementary school or below 30.3 14.9
Middle school 30.7 11.0
High school 30.8 5.0
College or above 334 1.9
Occupation 29.634 (<0.001) 35.737 (<0.001)
Managers, professionals, and related workers 32.8 2.4
Clerks 41.3 1.8
Service and sales workers 29.5 4.1
Skilled agricultural, forestry, and fishery workers 36.2 53
Craft, equipment, machine-operating, and assembly-line workers 29.1 6.3
Elementary workers 26.0 7.3
Unemployed (homemakers, students, etc.) 30.8 6.9
Marital status 24.724 (<0.001) 0.767 (0.399)
Married 29.5 5.1
Single 37.9 44
Age 0.981 48.234 (<0.001) 1.016 6.771 (0.009)
Note. % = proportion; OR = odds ratio; Wald = Wald test.

saturated model (Model 2), by a multiple of 1.036. When
assessed by occupation, stress odds of managers, professionals
and related workers; clerks; and craft, equipment, machine-
operating, and assembly-line workers increased by multiples of
1.061, 1.094, and 1.064, respectively. Stress odds of skilled
agriculture, forestry, and fishery workers reduced by a multiple
of 0.784.

The average sedentary time in a day also had a significant
statistical association with suicidal ideation. While the simple
model (Model 1) displayed no statistical implications, the
saturated model (Model 2) indicated that odds of suicidal
ideation increased by a multiple of 1.065 with an additional
hour of sedentary time. In terms of occupation, craft,
equipment, machine-operating, and assembly-line workers’
suicidal ideation, odds were multiplied by 1.145 with a one-
hour increase in sedentary time, but other occupations
indicated no significant differences.

4. DISCUSSION

The results of this study revealed that, each day, a Korean
adult spends 7.9 hours sitting, including weekdays and
weekends as well as during working hours, travel, and leisure
activities. This is longer than 5.8 hours per day reported by
49,493 adults from 20 countries, including the United States,

Canada, and Australia [4], and longer than 5.84 hours per day
observed in 1,064 adults from the Netherlands [14]. One reason
why Korean adults spend more time on sitting than those in
other countries is because average working hours in Korea are
the longest among OECD countries [22]. A study by Chau et
al. [26] indicated that one’s mortality risk was increased by 5%
when sedentary time exceeded seven hours per day;
additionally, in a cohort study with adults, after six years, a
group spending seven hours per day sitting was found to have a
25% higher rate of mental disorders than a group with 2.5-4
hours sedentary time per day [19]. A recent study [27] defined
the sedentary time of 7 hours 30 min or above as “high
sedentary time,” which caused a high risk of adverse health
outcomes. Korean adults’ sedentary time is higher than that of
other countries, putting them at a higher risk of illnesses. Thus,
governmental efforts, intervention, and guidelines are
necessary.

The study also found that stress level increased signi-
ficantly with the amount of time spent on sitting. Existing
studies, which have addressed the relationship between stress
and sedentary time, do not have consistent findings. A study
with 1,843 Australian adults, conducted by Rebar et al. [28],
found no strong association between overall sedentary time and
stress. However, a study on UK college students, conducted by
Endrighi et al. [29], indicated that a group who lengthened
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Table 3. Effects of sedentary behaviors on stress and suicidal ideation: Occupational analysis.

Model 1” | Model 2" Model 3°
Model ) Skilled Craft,
Group (job) M?nagers; SerV(lice agricultural, Equlp:.l ent, El Unemployed
Dependent Total Total professiona’s, Clerks an forestry, and mac‘ ne ementary (homemaker,
variable statistics and related sales fishery operating, and| workers student, etc.)
workers workers workers assembly-line >
workers
Sedentary time (i'ggg (11'82461 1.061 (i'ggg ((l)'gég 0.784 1.064 0.997 1.014
OR (95% CI) 1075 | 1.08) (1.011, 1.115) 1163 | 1.083) (0.623,0.987) | (1.004, 1.127) [(0.903, 1.101)|(0.976, 1.054)
Wald (p) 29516 | 10.587 5.673 8.244 | 0.696 4287 4.326 0.003 0.530
P (<0.001) | (0.001) 0.017) | (0.004) | (0.404) (0.038) (0.038) (0.955) (0.467)
stress |~ an]‘izsneus 0.008 | 0.031 0.034 0.044 | 0.017 0.088 0.073 0.121 0.033
Nagel};‘frke 1 o011 | 0.043 0.046 0.057 | 0.025 0.143 0.099 0.187 0.047
v 29516 | 111.016 20.471 18.769 | 9.448 9.430 29.835 32.645 37.649
® (<0.001) | (<0.001) | (0.015) | (0.043) | (0.490) (0.492) (0.001) (<0.001) (<0.001)
Concordant (%)|  50.7 60.5 61.0 59.0 57.4 68.5 63.1 66.8 61.1
Sedentary time ((1)(9);.? (i (())?; 1.007 ((1)19;(; (éggz 0.871 1.145 1.112 1.050
OR (95% CI) 1.066) | 1114) (0.867, 1.168) 1461) | 1.201) (0.546, 1.392) | (1.034, 1.267) [(0.936, 1.321){(0.981, 1.124)
Wald (p) 1.145 7.694 0.008 1923 | 0.641 0.332 6.773 1.447 1.971
P (0.285) | (0.006) 0.930) | (0.166) | (0.423) (0.564) (0.009) (0.229) (0.160)
Suicidal [Cox and Snell’s| . 550 | 37 0.026 0.017 | 0.031 0.050 0.110 0.099 0.037
ideation R
Nagelkerke’s
R 0.001 0.113 0.122 0.099 | 0.113 0.192 0.268 0.262 0.096
XZ 1.137 | 129.194 15.208 6.170 | 12.280 3.233 30.702 21.300 44.042
® (0.286) | (<0.001) | (0.085) | (0.801) | (0.267) (0.975) (0.001) (0.019) (<0.001)
Concordant (%)| 47.9 70.0 74.7 76.6 70.7 74.6 76.5 73.2 70.7

a) Simple logistic regression analysis

b) Gender, age, household income, education level, occupation, and marital status used as control variables
¢) Analysis according to occupation, using gender, age, household income, education level, and marital status as control variables

their daily sedentary time by an average of 32 minutes for two
weeks experienced increased mental distress and stress-induced
inflammatory interleukin-6 (IL-6) responses, compared to the
group that did not do so. Although many existing studies have
agreed that physical activity can reduce stress [28, 30, 31], few
have explored sedentary time and stress, while some have
indicated conflicting results. Furthermore, despite evidence of
the beneficial effects of physical activity on stress [32], many
individuals may find the sedentary activity more rewarding in
the short-term [20]. Prospective research is limited, and
confirmation of the temporal nature of these associations is
required via longitudinal studies.

The occupational analysis indicated that stress level
increased with sedentary time for managers, professionals, and
related workers; clerks; and craft, equipment, machine-
operating, and assembly-line workers. A study by Clemes ef al.
[33] found that, for office workers, sedentary time constituted
more than 70% of their working hours, but also that their
physical activity did not increase nor did the sedentary
behavior lessen on nonworking days. This study also found that
office workers experienced higher stress levels than other
workers, and prolonged sedentary time exacerbated this stress,
indicating the need for occupational intervention in
workplaces. Conversely, skilled workers in agriculture,
forestry, and fishery, who are generally reported to have high

stress levels, observed a decrease in their stress level with an
increase in their sedentary time. Agricultural, forestry, and
fishery workers were 2.4-8.9 times more likely to develop
musculoskeletal illnesses due to the nature of their job, which
required them to carry heavy objects and involved prolonged
work hours in uncomfortable positions [34, 35]. For them,
sedentary time is equivalent to resting, which would explain
why their stress reduced with increased sedentary time. Hence,
it is necessary to apply different stress-reducing activities and
interventions, depending on the nature of each occupation and
type of work.

Suicidal ideation occurs more frequently in people with
prolonged sedentary time. This is consistent with the findings
of a study by An et al. [21], which indicated that prolonged
sedentary time (=7 hours/day vs. <4 hours/day) was
significantly associated with an increased risk for suicidal
thoughts, after adjusting the confounding factors including
physical activity. Prolonged sedentary time leads to reduced
physical activity, compromising the positive effects of physical
activity on one’s mental health [14]. It can also isolate
individuals by reducing social interaction and interpersonal
relationships, creating mental health problems and, ultimately,
leading to suicidal ideation [36]. Based on the social
withdrawal hypothesis, sedentary behavior increases, resulting
in decreased social interactions that in turn result in an
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increased risk of mental health problems [37]. Occupational
analysis of sedentary time and suicidal ideation indicated that
craft, equipment, machine-operating, and assembly-line
workers had suicidal thoughts more frequently with an increase
in sitting time, which was consistent with the findings of
another study [38], where workers who engaged in simple,
repetitive work were found to be more mentally unstable than
active workers, and a significantly higher mortality rate was
observed in workers with less exposure to sunlight.
Development of workplace interventions is imperative for
craft, equipment, machine-operating, and assembly-line
workers in accordance with the nature of their job and work
environment. Some ongoing studies are testing the
effectiveness of pedometers [14, 39], physical programs [40,
41], “take-a-stand” projects [42], and sit-stand workstations
[43]. There is a need for diverse and practical intervention
methods to be developed continuously for sedentary workers
who are engaged in various types of work.

A limitation of this study is that it was cross-sectional,
therefore, causality and direction of relationships could not be
determined. Therefore, prospective cohort studies are
recommended, which address the effects of sedentary behavior
on stress level and suicidal ideation over time. Additionally,
this study has a limitation in terms of not controlling physical,
psychological, and environmental factors; these have been
identified as risk factors for stress and suicidal ideation, when
the effects of sedentary behavior on these factors were
analyzed. There is a need to investigate influencing factors and
paths, such as personality, the level of depression and coping
skills, to understand the association of sedentary behavior with
stress level and suicidal ideation from various aspects. Lastly,
the effects related to sedentary behavior on mental health
should be classified into working sitting and non-working
sitting (e.g., computer sitting, smartphone sitting, TV sitting,
transporting sitting, leisure sitting, etc.).

CONCLUSION

This study found a significant association between average
sedentary time and stress and suicidal ideation. After analyzing
by occupation, professionals and related workers; clerks; and
craft, equipment, machine-operating, and assembly-line
workers were found to experience more stress as their
sedentary time increased. Craft, equipment, machine-operating,
and assembly-line workers had more frequent suicidal thoughts
than other workers. Such findings will be useful in the
development and application of interventions and preventive
programs, which will enhance both the physical and mental
health of workers who sit for a prolonged time. A prospective
study is therefore suggested on an intervention strategy to
reduce sedentary behaviors during working hours and recess,
and to decrease stress levels and suicidal ideation of workers.

ETHICS APPROVAL AND CONSENT TO PARTICI-
PATE

The study was approved by the Institutional Review Board
of the Researcher’s University (IRB No. 1041231-171024-
HR-064-01).
HUMAN AND ANIMAL RIGHTS

No animals were used in this research. All human research
procedures followed were in accordance with the ethical

Lee and Kim

standards of the committee responsible for human
experimentation (institutional and national), and with the
Helsinki Declaration of 1975, as revised in 2013.

CONSENT FOR PUBLICATION

Informed consent has been obtained from all participants

AVAILABILITY OF DATA AND MATERIALS

The data supporting the findings of the article is available
in the the 6th Korea National Health and Nutrition
Examination Survey at https://knhanes.cdc.go.kr/knhanes/
sub03/sub03_02_02.do.

FUNDING

This work was supported by the National Research
Foundation of Korea’s (NRF) grant funded by the Korea
government (MSIP; Ministry of Science, ICT & Future
Planning) (No.2017R1C1B 5075783).

CONFLICT OF INTEREST

The authors declared no potential conflicts of interest with
respect to the research, authorship, and/or publication of this
article.

ACKNOWLEDGEMENTS

Declared none.

REFERENCES

[1] Global recommendations on physical activity for health. World Health
Organization 2010.

2] Thorp AA, Owen N, Neuhaus M, Dunstan DW. Sedentary behaviors
and subsequent health outcomes in adults a systematic review of
longitudinal studies, 1996-2011. Am J Prev Med 2011; 41(2): 207-15.
[http://dx.doi.org/10.1016/j.amepre.2011.05.004] [PMID: 21767729]

[3] Mark T. Letter to the Editor: Standardized use of the terms “sedentary”
and “sedentary behaviors.” Appl Physiol Nutr Metab 2012; 37(3):
540-2.

[4] Bauman A, Ainsworth BE, Sallis JF, et al. The descriptive
epidemiology of sitting. A 20-country comparison using the
International Physical Activity Questionnaire (IPAQ). Am J Prev Med
2011; 41(2): 228-35.

[http://dx.doi.org/10.1016/j.amepre.2011.05.003] [PMID: 21767731]

[5] Matthews CE, Chen KY, Freedson PS, ef al. Amount of time spent in
sedentary behaviors in the United States, 2003-2004. Am J Epidemiol
2008; 167(7): 875-81.

[http://dx.doi.org/10.1093/aje/kwm390] [PMID: 18303006]

[6] Colley RC, Garriguet D, Janssen I, Craig CL, Clarke J, et al. Physical
activity of Canadian adults: accelerometer results from the 2007 to
2009 Canadian Health Measures Survey. Health Reports 2011.
Catalogue no 82-003-XPE. 22.

[7] Aresu M, Bécares L, Brage S, Chaudhury M, Doyle-Francis M, et al.
Health survey for England 2008 volume 1. Physical activity and
fitness. The NHS Information Centre for Health and Social Care 2009.

[8] Straker L, Mathiassen SE. Increased physical work loads in modern
work--a necessity for better health and performance? Ergonomics
2009; 52(10): 1215-25.
[http://dx.doi.org/10.1080/00140130903039101] [PMID: 19787501]

[9] Vandelanotte C, Duncan MJ, Short C, et al. Associations between
occupational indicators and total, work-based and leisure-time sitting:
a cross-sectional study. BMC Public Health 2013; 13: 1110.
[http://dx.doi.org/10.1186/1471-2458-13-1110] [PMID: 24289321]

[10] Jans MP, Proper KI, Hildebrandt VH. Sedentary behavior in Dutch
workers: differences between occupations and business sectors. Am J
Prev Med 2007; 33(6): 450-4.
[http://dx.doi.org/10.1016/j.amepre.2007.07.033] [PMID: 18022060]

[11] Tudor-Locke C, Leonardi C, Johnson WD, Katzmarzyk PT. Time
spent in physical activity and sedentary behaviors on the working day:
the American time use survey. J Occup Environ Med 2011; 53(12):
1382-7.
[http://dx.doi.org/10.1097/JOM.0b013e¢31823¢1402] [PMID: 22104
979]


https://knhanes.cdc.go.kr/knhanes/sub03/sub03_02_02.do.
https://knhanes.cdc.go.kr/knhanes/sub03/sub03_02_02.do.
http://dx.doi.org/10.1016/j.amepre.2011.05.004
http://www.ncbi.nlm.nih.gov/pubmed/21767729
http://dx.doi.org/10.1016/j.amepre.2011.05.003
http://www.ncbi.nlm.nih.gov/pubmed/21767731
http://dx.doi.org/10.1093/aje/kwm390
http://www.ncbi.nlm.nih.gov/pubmed/18303006
http://dx.doi.org/10.1080/00140130903039101
http://www.ncbi.nlm.nih.gov/pubmed/19787501
http://dx.doi.org/10.1186/1471-2458-13-1110
http://www.ncbi.nlm.nih.gov/pubmed/24289321
http://dx.doi.org/10.1016/j.amepre.2007.07.033
http://www.ncbi.nlm.nih.gov/pubmed/18022060
http://dx.doi.org/10.1097/JOM.0b013e31823c1402
http://www.ncbi.nlm.nih.gov/pubmed/22104%20979
http://www.ncbi.nlm.nih.gov/pubmed/22104%20979

Effects of Sedentary Behaviors on Stress and Suicidal

[12]

Milton K, Gale J, Stamatakis E, Bauman A. Trends in prolonged
sitting time among European adults: 27 country analysis. Prev Med
2015; 77: 11-6.

The Open Nursing Journal, 2019, Volume 13 135

contexts with depression, anxiety, and stress symptoms. Ment Health
Phys Act 2014; 7(2): 105-10.
[http://dx.doi.org/10.1016/j.mhpa.2014.02.004]

[http://dx.doi.org/10.1016/j.ypmed.2015.04.016] [PMID: 25937588] [29] Endrighi R, Steptoe A, Hamer M. The effect of experimentally

[13] Kahlmeier S, Wijnhoven TMA, Alpiger P, Schweizer C, Breda J, induced sedentariness on mood and psychobiological responses to
Martin BW. National physical activity recommendations: systematic mental stress. Br J Psychiatry 2016; 208(3): 245-51.
overview and analysis of the situation in European countries. BMC [http://dx.doi.org/10.1192/bjp.bp.114.150755] [PMID: 26294364]
Public Health 2015; 15: 133. [30] Paluska SA, Schwenk TL. Physical activity and mental health: Current
[http://dx.doi.org/10.1186/512889-015-1412-3] [PMID: 25879680] concepts. Sports Med 2000; 29(3): 167-80.

[14] Proper KI, Picavet HS, Bemelmans W1J, Verschuren WM, Wendel-Vos [http://dx.doi.org/10.2165/00007256-200029030-00003] [PMID: 107
GC. Sitting behaviors and mental health among workers and 39267]
nonworkers: the role of weight status. J Obes 2012; 2012607908 [31] Physical activity guidelines advisory committee report. U.S.
[http://dx.doi.org/10.1155/2012/607908] [PMID: 22175007] Department of Health and Human Services 2008.

[15] van der Ploeg HP, Chey T, Korda RJ, Banks E, Bauman A. Sitting [32] Long BC, van Stavel R. Effects of exercise training on anxiety: a
time and all-cause mortality risk in 222 497 Australian adults. Arch meta-analysis. J Appl Sport Psychol 1995; 7(2): 167-89.

Intern Med 2012; 172(6): 494-500. [http://dx.doi.org/10.1080/10413209508406963]
[http://dx.doi.org/10.1001/archinternmed.2011.2174] [PMID: 22450 [33] Clemes SA, O’Connell SE, Edwardson CL. Office workers’
936] objectively measured sedentary behavior and physical activity during

[16] Matthews CE, George SM, Moore SC, et al. Amount of time spent in and outside working hours. J Occup Environ Med 2014; 56(3):
sedentary behaviors and cause-specific mortality in US adults. Am J 298-303.

Clin Nutr 2012; 95(2): 437-45. [http://dx.doi.org/10.1097/JOM.0000000000000101] [PMID: 24603
[http://dx.doi.org/10.3945/ajcn.111.019620] [PMID: 22218159] 203]

[17] Tremblay MS, Colley RC, Saunders TJ, Healy GN, Owen N. [34] Kim KR, Choi JW. Disease, accident and health behavior of in farmers
Physiological and health implications of a sedentary lifestyle. Appl and fishermen. Korean J Rural Med 2005; 30: 279-92.

Physiol Nutr Metab 2010; 35(6): 725-40. [35] Keener JD, Galatz LM, Teefey SA, et al. A prospective evaluation of
[http://dx.doi.org/10.1139/H10-079] [PMID: 21164543] survivorship of asymptomatic degenerative rotator cuff tears. J Bone

[18] Kilpatrick M, Sanderson K, Blizzard L, Teale B. Cross-sectional Joint Surg Am 2015; 97(2): 89-98.
associations between sitting at work and psychological distress: [http://dx.doi.org/10.2106/IBJS.N.00099] [PMID: 25609434]
reducing sitting time may benefit mental health. Ment Health Phys Act [36] Cole MG, Dendukuri N. Risk factors for depression among elderly
2013; 6(2): 103-9. community subjects: A systematic review and meta-analysis. Am J
[http://dx.doi.org/10.1016/j.mhpa.2013.06.004] Psychiatry 2003; 160(6): 1147-56.

[19] Sanchez-Villegas A, Ara I, Guillén-Grima F, Bes-Rastrollo M, Varo- [http://dx.doi.org/10.1176/appi.ajp.160.6.1147] [PMID: 12777274]
Cenarruzabeitia JJ, Martinez-Gonzalez MA. Physical activity, [37] Teychenne M, Ball K, Salmon J. Sedentary behavior and depression
sedentary index, and mental disorders in the SUN cohort study. Med among adults: A review. Int J Behav Med 2010; 17(4): 246-54.

Sci Sports Exerc 2008; 40(5): 827-34. [http://dx.doi.org/10.1007/312529-010-9075-z] [PMID: 20174982]
[http://dx.doi.org/10.1249/MSS.0b013e31816348b9] [PMID: 18408 [38] van Wijngaarden E, Savitz DA, Kleckner RC, Cai J, Loomis D.
617] Exposure to electromagnetic fields and suicide among electric utility

[20] Buckworth J, Nigg C. Physical activity, exercise, and sedentary workers: A nested case-control study. West J Med 2000; 173(2):
behavior in college students. J Am Coll Health 2004; 53(1): 28-34. 94-100.

[http://dx.doi.org/10.3200/JACH.53.1.28-34] [PMID: 15266727] [http://dx.doi.org/10.1136/ewjm.173.2.94] [PMID: 10924428]

[21] An KO, Jang JY, Kim J. Sedentary behavior and sleep duration are [39] Chan CB, Ryan DAJ, Tudor-Locke C. Health benefits of a pedometer-
associated with both stress symptoms and suicidal thoughts in Korean based physical activity intervention in sedentary workers. Prev Med
adults. Tohoku J Exp Med 2015; 237(4): 279-86. 2004; 39(6): 1215-22.

[http://dx.doi.org/10.1620/tjem.237.279] [PMID: 26596898] [http://dx.doi.org/10.1016/j.ypmed.2004.04.053] [PMID: 15539058]

[22] OECD Employment Outlook 2017. OECD Publishing 2017. [40] Parry S, Straker L, Gilson ND, Smith AJ. Participatory workplace

[23] Lee YJ, Choi GJ. The effect of Korean adults” mental health on QOL interventions can reduce sedentary time for office workers--a
(quality of life}—The fifth Korea National Health and Nutrition randomised controlled trial. PLoS One 2013; 8(11)e78957
Examination Survey, 2010. Digital Convergence 2013; 11(1): 321-7. [http://dx.doi.org/10.1371/journal.pone.0078957] [PMID: 24265734]

[24] Organisation for Economic Co-operation and Development. Health [41] Healy GN, Eakin EG, Lamontagne AD, ef al. Reducing sitting time in
data suicide. Available from: office workers: Short-term efficacy of a multicomponent intervention.
https://data.oecd.org/healthstat/suicide-rates.htm Prev Med 2013; 57(1): 43-8.

[25] Korea Centers for Disease Control and Prevention. The Sixth Korea [http://dx.doi.org/10.1016/j.ypmed.2013.04.004] [PMID: 23597658]
National ~ Health  Examination  Survey. Available from: [42] Pronk NP, Katz AS, Lowry M, Payfer JR. Reducing occupational
https://knhanes.cdc.go.kr/knhanes/sub03/ sitting time and improving worker health: The Take-a-Stand Project,

[26] Chau JY, Grunseit AC, Chey T, et al. Daily sitting time and all-cause 2011. Prev Chronic Dis 2012; 9E154
mortality: a meta-analysis. PLoS One 2013; 8(11)e80000 [http://dx.doi.org/10.5888/pcd9.110323] [PMID: 23057991]
[http://dx.doi.org/10.1371/journal.pone.0080000] [PMID: 24236168] [43] Dutta N, Koepp GA, Stovitz SD, Levine JA, Pereira MA. Using sit-

[27] Special Eurobarometer 412/Wave 802-Sport and Physical Activity. stand workstations to decrease sedentary time in office workers: a
Brussels: TNS Opinion & Social 2014. randomized crossover trial. Int J Environ Res Public Health 2014;

[28] Rebar AL, Vandelanotte C, van Uffelen J, Short C, Duncan MJ. 11(7): 6653-65.

Associations of overall sitting time and sitting time in different [http://dx.doi.org/10.3390/ijerph110706653] [PMID: 24968210]
© 2019 Lee and Kim.

This is an open access article distributed under the terms of the Creative Commons Attribution 4.0 International Public License (CC-BY 4.0), a copy of which is
available at: (https://creativecommons.org/licenses/by/4.0/legalcode). This license permits unrestricted use, distribution, and reproduction in any medium, provided
the original author and source are credited.


http://dx.doi.org/10.1016/j.ypmed.2015.04.016
http://www.ncbi.nlm.nih.gov/pubmed/25937588
http://dx.doi.org/10.1186/s12889-015-1412-3
http://www.ncbi.nlm.nih.gov/pubmed/25879680
http://dx.doi.org/10.1155/2012/607908
http://www.ncbi.nlm.nih.gov/pubmed/22175007
http://dx.doi.org/10.1001/archinternmed.2011.2174
http://www.ncbi.nlm.nih.gov/pubmed/22450%20936
http://www.ncbi.nlm.nih.gov/pubmed/22450%20936
http://dx.doi.org/10.3945/ajcn.111.019620
http://www.ncbi.nlm.nih.gov/pubmed/22218159
http://dx.doi.org/10.1139/H10-079
http://www.ncbi.nlm.nih.gov/pubmed/21164543
http://dx.doi.org/10.1016/j.mhpa.2013.06.004
http://dx.doi.org/10.1249/MSS.0b013e31816348b9
http://www.ncbi.nlm.nih.gov/pubmed/18408%20617
http://www.ncbi.nlm.nih.gov/pubmed/18408%20617
http://dx.doi.org/10.3200/JACH.53.1.28-34
http://www.ncbi.nlm.nih.gov/pubmed/15266727
http://dx.doi.org/10.1620/tjem.237.279
http://www.ncbi.nlm.nih.gov/pubmed/26596898
https://data.oecd.org/healthstat/suicide-rates.htm
https://knhanes.cdc.go.kr/knhanes/sub03/
http://dx.doi.org/10.1371/journal.pone.0080000
http://www.ncbi.nlm.nih.gov/pubmed/24236168
http://dx.doi.org/10.1016/j.mhpa.2014.02.004
http://dx.doi.org/10.1192/bjp.bp.114.150755
http://www.ncbi.nlm.nih.gov/pubmed/26294364
http://dx.doi.org/10.2165/00007256-200029030-00003
http://www.ncbi.nlm.nih.gov/pubmed/107%2039267
http://www.ncbi.nlm.nih.gov/pubmed/107%2039267
http://dx.doi.org/10.1080/10413209508406963
http://dx.doi.org/10.1097/JOM.0000000000000101
http://www.ncbi.nlm.nih.gov/pubmed/24603%20203
http://www.ncbi.nlm.nih.gov/pubmed/24603%20203
http://dx.doi.org/10.2106/JBJS.N.00099
http://www.ncbi.nlm.nih.gov/pubmed/25609434
http://dx.doi.org/10.1176/appi.ajp.160.6.1147
http://www.ncbi.nlm.nih.gov/pubmed/12777274
http://dx.doi.org/10.1007/s12529-010-9075-z
http://www.ncbi.nlm.nih.gov/pubmed/20174982
http://dx.doi.org/10.1136/ewjm.173.2.94
http://www.ncbi.nlm.nih.gov/pubmed/10924428
http://dx.doi.org/10.1016/j.ypmed.2004.04.053
http://www.ncbi.nlm.nih.gov/pubmed/15539058
http://dx.doi.org/10.1371/journal.pone.0078957
http://www.ncbi.nlm.nih.gov/pubmed/24265734
http://dx.doi.org/10.1016/j.ypmed.2013.04.004
http://www.ncbi.nlm.nih.gov/pubmed/23597658
http://dx.doi.org/10.5888/pcd9.110323
http://www.ncbi.nlm.nih.gov/pubmed/23057991
http://dx.doi.org/10.3390/ijerph110706653
http://www.ncbi.nlm.nih.gov/pubmed/24968210
https://creativecommons.org/licenses/by/4.0/legalcode

	Effects of Sedentary Behaviors on Stress and Suicidal Ideation: Occupation-Based Differences 
	[Background:]
	Background:
	Objective:
	Methods:
	Results:
	Conclusion:

	1. INTRODUCTION
	2. MATERIALS AND METHODS
	2.1. Research Design
	2.2. Data Resource
	2.3. Data Preparation
	2.4. Measure
	2.5. Data Quality
	2.6. Ethical Considerations
	2.7. Data Analysis

	3. RESULTS
	3.1. Stress and Suicidal Ideation According to General Characteristics
	3.2. Effects of Sedentary Time on Stress and Suicidal Ideation: Occupational

	4. DISCUSSION
	CONCLUSION
	ETHICS APPROVAL AND CONSENT TO PARTICI-PATE
	HUMAN AND ANIMAL RIGHTS
	CONSENT FOR PUBLICATION
	AVAILABILITY OF DATA AND MATERIALS
	FUNDING
	CONFLICT OF INTEREST
	ACKNOWLEDGEMENTS
	REFERENCES




