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ABSTRACT

Background: Workers in logistics centers are always pressed for time to collect and 
pack products. They also participate in high-intensity manual labor in which various 
musculoskeletal hazards exist. In the case of logistic center labor, it is estimated that there is 
a high risk of presenteeism due to the above characteristics which can cause deterioration of 
workers’ mental health. However, there is insufficient research on this topic.
Methods: Workers in a logistic center were surveyed using an Internet questionnaire. The 
survey items included demographic characteristics, labor intensity and work-related factors, 
and mental health aspects such as depression and anxiety. The survey was conducted for 
about a month from July 26, 2021 and a total of 353 people were analyzed. Through the χ2 
test and t-test, the characteristics of workers who experienced presenteeism were examined 
and the prevalence ratios (PRs) of depression and anxiety experiences were calculated by 
multivariable Poisson regression. Afterwards, stratification analysis considering gender, the 
type of contract, and labor intensity was implemented.
Results: In the group that experienced presenteeism, the number of working days per week 
was higher and fixed-term workers, high labor intensity, and sleep deprivation were more 
common. In the multi-Poisson regression analysis conducted by adjusting the demographic 
characteristics, working hours, and work-related factors, the PRs of depression and anxiety 
were 1.98 (95% confidence interval: 1.24–3.18) and 1.81 (1.22–2.68), respectively. In particular, 
the p-value for interactions was significant when stratified with the type of contract.
Conclusions: As a result of the study, presenteeism and mental health were associated 
in logistic center workers. To prevent mental health issues of logistic center workers, 
management of presenteeism is necessary and a prospective study is needed.
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BACKGROUND

Recently, the overall demand for the logistics industry has begun to increase especially after 
the coronavirus disease 2019 pandemic.1 The logistics industry occupies a large proportion 
of the world’s economy and can be largely divided into transportation, storage of goods, 
and packaging materials. The industry controls the overall process of delivering products 
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to consumers at distribution centers and warehouses.2 Labor in logistics center is always 
pressed for time to collect and pack products ordered. In addition, it is a high-intensity 
manual labor environment in which various musculoskeletal hazards exist. Due to the 
nature of the industry, repetitive movements, lifting, moving things, and fast-paced work 
environments are observed, and it is estimated that there is a high risk of occupational 
injury.3 Because of the high job demands and low job control, logistic center workers are 
considered to be at risk of occupational stress and mental health risks are also expected to be 
high. While there have been studies about mental health in drivers in transport and logistics 
industries, research on logistic center workers is insufficient.4-6

Presenteeism has been actively studied in recent years and definitions are being used in 
various ways. There are 2 largely used definitions of presenteeism.7 One definition is “people, 
despite complaints and ill health that should prompt rest and absence from work, still 
turning up at their jobs,” which is referred to as ‘sickness presenteeism’ and is mainly used 
in the European literature.8-10 The second one is a decrease in the productivity of employees 
while they are on the job, which is also known as ‘health-related productivity loss’ mainly 
used in the American literature.11,12 Presenteeism is a risk factor for future sickness absences 
and decreased self-rated health.13 There have been various studies which have shown that 
mental health conditions such as depression and anxiety precede presenteeism. Those 
studies mainly focused on the second definition dealing with productivity loss, not the first 
definition of showing up at their jobs while ill.14-17

However, from the perspective of going to work while sick, a few studies have reported that 
the presenteeism itself would be a risk factor for mental illness.18-21 In terms of workers, 
attending work while ill is a more important issue than the reduced productivity and if 
presenteeism acts as a risk factor in mental health, it is very important to evaluate the 
prevalence of presenteeism and set the policy to decrease presenteeism. But most of the 
studies have measured indicators including burnout or self-rated health rather than mental 
symptoms such as depression or anxiety.18-20Also, most studies have been conducted on 
general workers, so research on high-risk groups like logistic center workers is needed.19-21

Most workers in logistic centers have high labor intensity, high time pressure during work, 
and low work autonomy.3,22 High job demand and low control over the pace of work are 
associated with presenteeism,18,23,24 which means that workers in logistic centers are at a high 
risk of presenteeism. Therefore, it is important to understand how presenteeism actually 
occurs in logistic center workers, what their mental health status is, and to investigate the 
association between presenteeism and mental health. In this study, we conducted a cross-
sectional study to investigate the association between presenteeism and mental health of 
workers of one logistic center in Korea.

METHODS

Participants
The total number of workers at the logistic center was estimated to be about 20,000. 
We planned to investigate 1,000 people or 5%. Our study recruited workers in a logistic 
center together with the labor union of the logistic center for 4 weeks starting from July 26, 
2021. The participation URL of the internet survey was distributed through the company 
bulletin board and social networking services. Using a self-questionnaire, the participants’ 
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demographic data, employment status, job contents, working hours, labor intensity, and 
health problems were obtained. The total number of responses was 367 and after excluding 
duplicates and incomplete data, a total of 353 workers were included in the study.

Definition of presenteeism
The definition of presenteeism was given by the Korean Working Conditions Survey (KWCS). 
The KWCS is a cross-sectional, nationally representative survey conducted periodically 
by the Korea Occupational Safety and Health Research Institute. In KWCS, presenteeism 
was evaluated by the following question. “Have you been out and working even though 
you are sick in the past 12 months?” This current study used the same question to measure 
presenteeism of the logistic center workers. When participants answered “yes,” it is 
considered that the participants have presenteeism.

Assessment of mental health
For measuring the depression level of the participants, Patient Health Questionnaire-2 (PHQ-2) 
was used. PHQ-2 was developed for screening depression.25 The Korean version of PHQ-2 was 
previously assessed and showed high reliability and validity.26 In PHQ-2, depression is scaled by 
asking how often you suffered from depressed mood and anhedonia in the last 2 weeks. Answers 
of “never,” “few days,” “over one week,” and “always” are scored 0, 1, 2, and 3, respectively. When 
the sum of the scores is over 3, the participants are deemed to be at risk of depression.

In order to measure the anxiety level, the following question referenced by KWCS was 
used. “Have you had health problems (anxiety) in the past 12 months?” Among those who 
responded with anxiety symptoms, those who answered that they were related to work were 
defined as the group with anxiety symptoms.

Other variables
Data regarding the demographic characteristics such as gender and age, health behaviors 
including smoking and drinking alcohol, and work-related factors were obtained by using 
a questionnaire. Age was divided into 4 groups: 20–29 years, 30–39 years, 40–49 years, and 
more than 50 years. Drinking status was classified into normal and heavy drinking, which 
was defined as drinking more than twice a week and drinking at an average of 7 or more units 
of alcohol for men and 5 or more units of alcohol for women. Smoking status was classified 
among never-smoker/ex-smoker and current smoker.

Employment status was categorized as follows based on the participants’ position at the 
workplace: daily worker and fixed-term worker. In the current study, a daily worker was 
defined as someone who signed contracts with logistic centers every working day. Fixed-
term worker refers to those who were contracted with the company for a fixed period of time 
such as 3, 9, and 12 months. There were no regular workers in the participants. There are 
3 shift schedules for the participants: daytime (8:00–17:00), afternoon (17:00–02:00), and 
night (21:00–06:00). Those who are scheduled to work in the daytime were classified as 
day workers, while all others were classified as shift workers. The numbers of daily working 
hours and weekly working days were part of the questionnaire. Weekly working hours were 
calculated by daily working hours and weekly working days and classified as “< 35 hours,” 
“35–52 hours,” and “> 52 hours.”

Labor intensity was measured by the Borg Rating of Perceived Exertion (RPE). RPE is a way of 
measuring physical activity intensity level.27 Labor intensity is rated from 6 corresponding to 
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“no exertion at all” to 20 representing “maximal exertion” of effort. Examples of the scores 
were presented in the survey as follows: “6–7: very light like lying down and resting, 9–10: 
light like daily activities such as folding clothes, 11–12: intermediate like walking normally, 
13–14: somewhat difficult walking fast, 15–16: very hard like 100 m running, and over 17: very, 
very hard like marathon.” If the RPE was 15 points or higher, the workers’ labor intensity was 
high. The average hours of sleep was considered in the following question. “How many hours 
do you sleep on average (on working days at the logistic center)?” If the hours of sleep was 
less than 7 hours, it was defined as sleep deprivation.28

Statistical analysis
The general characteristics of the study participants were evaluated. Continuous variables 
were expressed as means and standard deviations (SDs), while categorical variables were 
expressed as frequencies and percentages (%). A χ2 test and t-test were performed to 
examine the ratio and the differences of demographic and occupational factors according 
to presenteeism. Age, gender, type of contract, shift work, weekly working hours, and labor 
intensity were considered potential confounders. When the outcome is common, usually 
with a prevalence greater than 10%, the prevalence ratio (PR) can be overestimated by the 
odds ratio (OR) if the PR is greater than 1 or underestimated if the PR is less than 1.29-32 Since 
the incidence of depression and anxiety is usually high, multiple Poisson regression was 
performed to evaluate the relationship between presenteeism and mental health (depression 
and anxiety). To reduce the confounding bias, model I was adjusted for age and gender, while 
model II was further adjusted for weekly working days, type of contract, shift work, and labor 
intensity. The analysis determined the PR and 95% confidence interval (CI). In addition, 
a stratification analysis by gender, type of contract, and labor intensity was conducted to 
examine modifying factors in the PR between presenteeism and mental health.

If the prevalence of the outcome is not significantly high, there is a literature that the 
estimated value of the ORs using logistic regression shows a less biased value than PRs.33 
Sensitivity analyses were also performed by multivariable logistic regression to evaluate the 
relationship between presenteeism and mental health. All statistical analyses were performed 
using SAS (version 9.4; SAS Institute, Cary, NC, USA). Statistical significance was defined as a 
p-value of < 0.05.

Ethics statement
The present study protocol was approved from review by the Institutional Review Board of 
The Catholic University College of Medicine (approval No. KC21QISI0562). Informed consent 
was obtained from all participants of the study.

RESULTS

The general and occupational characteristics of the participants are listed in Table 1. There 
were slightly more women workers (54.4%) than men (45.6%). The average working period 
of the participants was 17.2 months (SD 16.3), the average 21.1 months (SD 17.2) for fixed-
term workers, and the average 14.3 months (SD 15.1) for daily workers. Presenteeism was 
present in 174 (49.3%) of the total 353 participants. The average Borg RPE level was 13.66 and 
workers in high labor intensity (RPE ≥ 15) represented 28.3% of the total. The proportions of 
depressed and anxious workers were 25.8% and 37.8%, respectively. Fixed-term workers had 
more presenteeism than daily workers (p < 0.05). In the presenteeism group, they worked 
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more days and harder than the non-presenteeism group (p < 0.05). Also, differences of the 
hours of sleep were observed depending on presenteeism (p < 0.05).

Table 2 indicates the association between presenteeism and mental health evaluated by 
multiple Poisson regression. For depression, the PR of presenteeism was 2.31 (95% CI: 
1.48–3.61) compared with those of the non-presenteeism group. After adjusting for age and 
gender, the PR of presenteeism was similarly high at 2.34 (1.49–3.66). Significant results were 
obtained with a PR of 1.98 (1.24–3.18), even after further adjusting for weekly working hours, 
type of contract, shift work, and labor intensity. Likewise, the crude PRs, model I, and model 
II between presenteeism and anxiety were evaluated and were statistically significant with 
values of 2.07 (1.43–3.00), 2.08 (1.43–3.02), and 1.81 (1.22–2.68), respectively.
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Table 1. General and occupational characteristics of the participants by presenteeism
Variables Total (n = 353) Presenteeism p-value

No (n = 179) Yes (n = 174)
Gender 0.351

Men 161 (45.6) 86 (53.4) 75 (46.6)
Women 192 (54.4) 93 (48.4) 99 (51.6)

Age (years) 0.142
20–29 127 (36.0) 71 (55.9) 56 (44.1)
30–39 101 (28.6) 55 (54.5) 46 (45.5)
40–49 70 (19.8) 29 (41.4) 41 (58.6)
≥ 50 55 (15.6) 24 (43.6) 31 (56.4)

Smoking 0.744
Never/Ex-smoker 261 (73.9) 131 (50.2) 130 (49.8)
Current smoker 92 (26.1) 48 (52.2) 44 (47.8)

Drinking 0.281
Normal 326 (92.3) 168 (51.5) 158 (48.5)
Binge drinker 27 (7.7) 11 (40.7) 16 (59.3)

Sleeping time (hours) < 0.001
≥ 7 52 (14.7) 43 (82.7) 9 (17.3)
< 7 301 (85.3) 136 (45.2) 165 (54.8)

Type of contract 0.005
Fixed-term worker 150 (42.5) 63 (42.0) 87 (58.0)
Daily worker 203 (57.5) 116 (57.1) 87 (42.9)

Shift work 0.059
No 131 (37.1) 75 (57.3) 56 (42.7)
Yes 222 (62.9) 104 (46.8) 118 (53.2)

Daily working hours 8.66 ± 1.32 8.60 ± 1.37 8.72 ± 1.27 0.377a

Weekly working days 4.02 ± 1.39 3.85 ± 1.48 4.19 ± 1.27 0.023a

Weekly working hours (hours) 0.852
< 35 147 (41.6) 77 (52.4) 70 (47.6)
35–52 187 (53.0) 93 (49.7) 94 (50.3)
> 52 19 (5.4) 9 (47.4) 10 (52.6)

Labor intensity (Borg RPE) < 0.001
RPE < 15 253 (71.7) 146 (57.7) 107 (42.3)
RPE ≥ 15 100 (28.3) 33 (33.0) 67 (67.0)

Depression (PHQ-2) < 0.001
< 3 262 (74.2) 151 (57.6) 111 (42.4)
≥ 3 91 (25.8) 28 (30.8) 63 (69.2)

Anxiety < 0.001
No 209 (62.2) 128 (61.2) 81 (38.8)
Yes 127 (37.8) 42 (33.1) 85 (66.9)

Values are presented as number (%) or mean ± standard deviation. p-values with statistical significance were 
presented in bold (< 0.05).
RPE: Rating of Perceived Exertion; PHQ-2: Patient Health Questionnaire-2.
aThe p-value determined by the t-test.



Table 3 shows the association between presenteeism and mental health stratified by gender, 
type of contract, and labor intensity. The p-values for the interactions between gender and 
presenteeism were not significant. Association between presenteeism and mental health was 
significant for daily workers. There were significant interactions between presenteeism and 
the type of contract on depression (p = 0.044), but not on anxiety (p = 0.148). On the other 
hand, the interactions between labor intensity and presenteeism were not significant.
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Table 2. Crude and adjusted PR between presenteeism and mental health
Variables Depression Anxiety

Crude Model I Model II Crude Model I Model II
PR 95% CI PR 95% CI PR 95% CI PR 95% CI PR 95% CI PR 95% CI

Presenteeism
No 1.00 1.00 1.00 1.00 1.00 1.00
Yes 2.31 1.48–3.61 2.34 1.49–3.66 1.98 1.24–3.18 2.07 1.43–3.00 2.08 1.43–3.02 1.81 1.22–2.68

Demographic characteristic
Gender

Men 1.00 1.00 1.00 1.00
Women 0.82 0.54–1.25 0.77 0.50–1.20 0.98 0.68–1.40 0.90 0.62–1.30

Age (years)
20–29 1.00 1.00 1.00 1.00
30–39 1.40 0.83–2.34 1.14 0.67–1.96 1.26 0.81–1.95 1.24 0.79–1.95
40–49 1.34 0.76–2.35 0.91 0.48–1.71 1.18 0.73–1.91 1.18 0.68–2.04
≥ 50 0.88 0.44–1.79 0.59 0.27–1.25 0.93 0.53–1.63 0.90 0.49–1.66

Occupation related factors
Type of contract

Fixed-term worker 1.00 1.00
Daily worker 0.85 0.48–1.51 1.17 0.71–1.91

Shift work
No 1.00 1.00
Yes 1.25 0.80–1.96 0.97 0.67–1.40

Labor intensity (Borg RPE)
RPE < 15 1.00 1.00
RPE ≥ 15 2.08 1.36–3.18 2.10 1.46–3.01

Weekly working hours (hours)
< 35 0.53 0.29–0.99 0.83 0.50–1.36
35–52 1.00 1.00
> 52 0.72 0.29–1.82 0.70 0.30–1.64

p-values with statistical significance were presented in bold (< 0.05).
PR: prevalence ratio; CI: confidence interval; RPE: Rating of Perceived Exertion.

Table 3. Crude and adjusted PR between presenteeism and mental health stratified by gender, type of contract, and labor intensity
Variables Depression Anxiety

Crude Model Ia Model IIb Crude Model Ia Model IIb

PR 95% CI PR 95% CI PR 95% CI PR 95% CI PR 95% CI PR 95% CI
Gender

Men 2.62 1.40–4.91 2.55 1.35–4.80 2.23 1.15–4.34 1.83 1.07–3.13 1.83 1.07–3.13 1.70 0.85–3.38
Women 2.08 1.10–3.91 2.04 1.08–3.87 1.70 0.86–3.38 2.39 1.41–4.04 2.39 1.41–4.04 2.05 1.17–3.59
p for interaction 0.611 0.514 0.448 0.544 0.596 0.794

Type of contract
Fixed-term worker 1.58 0.88–2.86 1.62 0.88–2.95 1.23 0.65–2.31 1.69 0.96–2.97 1.69 0.96–2.97 1.39 0.76–2.54
Daily worker 3.11 1.58–6.12 3.10 1.57–6.13 3.09 1.51–6.33 2.39 1.45–3.94 2.39 1.45–3.94 2.12 1.27–3.53
p for interaction 0.141 0.164 0.044 0.344 0.360 0.148

Labor intensity (Borg RPE)
RPE < 15 1.75 0.99–3.10 1.75 0.99–3.11 1.58 0.88–2.83 1.96 1.20–3.22 1.96 1.20–3.22 1.96 1.18–3.24
RPE ≥ 15 2.53 1.13–5.69 2.64 1.15–6.03 2.30 0.96–5.50 1.47 0.81–2.68 1.47 0.81–2.68 1.53 0.80–2.91
p for interaction 0.467 0.444 0.323 0.464 0.454 0.543

p-values with statistical significance were presented in bold (< 0.05).
PR: prevalence ratio; CI: confidence interval; RPE: Rating of Perceived Exertion.
aAdjusted for age, gender.
bAdjusted for model I + weekly working hours, type of contract, shift work, labor intensity.



DISCUSSION

This study aimed to examine the association between presenteeism and mental health in 
logistic center workers. The results of the current study showed that workers who experienced 
presenteeism had elevated PRs of depression and anxiety even after adjusting for age, gender, 
weekly working hours, the type of contract, shift work, and labor intensity (Table 2). In particular, 
the type of contract had a mediating effect between presenteeism and depression (Table 3).

In Table 1, among the 353 workers, 49.3% of the responders attended work while ill in the past 12 
months. In the fifth and sixth KWCS (2017, 2020), presenteeism was present at levels of 17.2% and 
12%, respectively. In the sixth European Working Conditions Survey (2015), presenteeism was 
observed in 39% of responders.34 This means that the participants have more presenteeism than 
ordinary workers and the value is similar to the nurse job group (50.1%), which is known to be at 
high risk for presenteeism.35 This means that the workers of this study have more presenteeism 
than general workers, which implies that they are vulnerable group for presenteeism.

In addition, daily workers and shift workers accounted for more than half. As the amount of 
logistics increases, the working population in the logistic industry increase which induces 
the raise of the number of precarious workers. Furthermore, overall sleep and mental health 
conditions in these workers were poor. The most of participants had sleeping time less 
than 7 hours. Who are at risk of depression in current study was 25.8% which is more than 
the prevalence of depression (5.3%) in Korea.36 Who suffered from anxiety symptoms in 
the participants were 37.8% which is much more than 5% in the sixth KWCS (2020). It is 
estimated that workers in the logistic centers are at high risk of mental health. There were 
significant differences in sleeping time, depression, and anxiety between presenteeism 
and non-presenteeism group (Table 1). Health risk would increase due to the employment 
instability and labor intensity, which could induce presenteeism.3,37-39

Our finding regarding associations between presenteeism and mental health are 
consistent with previous research (Table 2). In the sensitivity analysis, the association 
between presenteeism and depression and anxiety was also significant when calculated 
by multivariable logistic regression (Supplementary Table 1).Conway et al.21 reported an 
effect between sickness presenteeism and depression in a Danish prospective cohort study. 
Gustafsson and Marklund19 and Taloyan et al.20 studied the relationship between sickness 
presenteeism and low self-rated health or mental well-being in a Swedish cohort study. From 
all of the above studies, presenteeism appears to have a negative impact on mental health.

There were several possible mechanisms between presenteeism and mental health. First, 
presenteeism requires additional effort due to poor performance at work and affected 
workers have to exert more effort. Excessive effort will hinder the opportunity of recovery 
and also affect the ability to recovery after work, causing mental disorders such as depression 
and anxiety.40-42 Insufficient recovery accumulates stress and prolonged stress leads to wear 
and tear on the body (allostatic load). Allostatic load induces the release of stress hormones, 
adrenalin and cortisol, and if repeated, should lead to atrophy of neurons and changes of 
brain structure and function, which cause major depressive illness and anxiety disorder.42

A second possible mechanism is that presenteeism itself could increase the level of 
occupational stress which worsens mental health.43 The most important model that explains 
occupational stress is the demand-control model.44 In the job demand-control model, 
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presenteeism means workers do not have enough control not to attend the workplace even if 
they are sick. When they are going to work while ill, they have to exert more effort to perform 
the same job as before, although they have already performed a lot of labor-intensive logistic 
center work. High job strain and low job control can induce deterioration of mental health.45,46

A third possible explanation is if workers who are sick attend work, the workers’ low 
productivity may worsen their relationship with colleagues and supervisors. These social 
stressors, for example conflicts with co-workers and supervisors in addition to a negative group 
climate, leads to a decrease of self-esteem and increases of anxiety and depressive symptoms.47

In the subgroup analysis, it was confirmed that daily workers are more vulnerable to mental 
health effects of presenteeism than fixed-term workers (p for interaction = 0.044) (Table 3). It 
can be explained that the daily workers have less job control than fixed-term workers, which 
increase occupational stress. For example, in the case of daily workers, even though they do 
not want to, the work in the logistic center suddenly change according to the instructions of 
their superiors. Also, there are experiences of different wages or actual discrimination due to 
the different type of contract. There are no annual leave in daily workers. When presenteeism 
is inevitably caused to prevent the loss of income and protect the continuous employment, 
mental stress is also expected to occur.

The limitations of this study are as follows. First, we did not inquire about the socioeconomic 
status of the participants such as income and educational status, which can affect 
presenteeism and mental health.37 Second, recall bias may occur due to the limitations of the 
survey. Third, due to the lack of a large sample size, it cannot be assumed to be representative 
of the Korean entire logistic industry. We conducted the survey for a long time to include 
as many people as possible, but it was not easy to predict how many people would register. 
Also, it was difficult to access due to the nature of fixed-term and daily workers. However, 
it was not recruited from a specific biased group, and even if the number of respondents 
cannot represent the entire logistic industry, it is judged that it is not a problem in terms 
of association rather than prevalence. Forth, causality is not guaranteed because this 
study is a cross-sectional study. In particular, there have been several studies evaluating 
the link between mental illness such as depression14 and anxiety16 and presenteeism, so 
the reverse causality cannot be excluded. However, as explained in the background of this 
study, presenteeism was measured as an index of loss of work productivity in the case of the 
above studies, which is different from this study. In order to address these limitations, more 
prospective studies on presenteeism and mental health with a large sample size are needed.

On the contrary, there are several strengths of this study. This is the first study which 
researched the association between presenteeism and mental health for logistic center 
workers. Stratification with gender, the type of contract, and labor intensity were also 
evaluated to investigate the relationship between presenteeism and mental health. Based 
on the results of this study, it is suggested that intervention is necessary for logistic center 
workers who experience presenteeism which can adversely affect mental health.

CONCLUSIONS

Logistic center workers who show presenteeism had significantly elevated PRs of depression 
and anxiety. The results of this study suggest that presenteeism could worsen the mental 
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health of logistic center workers and the type of contract mediates the relationship between 
presenteeism and depression. To prevent presenteeism and presenteeism related mental 
problems, laws and systems such as “paid sick leave” and “sickness-benefit” should be 
established in Korea. In addition, it is important to lower the labor intensity and resolve 
job insecurity in logistic centers. More prospective research is needed to discuss how 
presenteeism affects mental health and what factors mediate the impacts.
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