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ABSTRACT

Background: Many studies have been conducted on presenteeism and absenteeism, but the
relationship between presenteeism and absenteeism is unclear. This study was undertaken to
investigate the effect of presenteeism on future absenteeism.

Methods: This study was conducted on non-white collar workers that underwent general
health examinations in 2014 and 2015. We asked subjects to fill out a questionnaire about
their experiences of presenteeism for the past one year in 2014. In 2015, it was checked
whether the same subjects had any experience of absence from work due to injury or disease
during the past year. The y? test was used to analyze relationships between sociodemographic
and occupational characteristics, presenteeism, and absence. Odds ratios (ORs) were
calculated by logistic regression analysis controlled for confounding factors.

Results: A total 0f 12,572 workers were included in the study. For workers who experienced
presenteeism, the OR for injury absence was 2.705 (95% confidence interval [CI]: 2.044—
3.581), and the OR for disease absence was 4.906 (95% CI: 3.996—6.024) after adjusting

for sociodemographic and occupational confounding factors. For men that experienced
presenteeism, the OR for injury absence was 3.035 (95% CI: 2.258-4.081), and the OR

for disease absence was 5.508 (95% CI: 4.340—6.989). For women that experienced
presenteeism, the OR for injury absence was 1.322 (95% CI: 0.577-3.028), which was not
significant, and the OR for disease absence was 3.629 (95% CI: 2.405-5.475).

Conclusions: This study suggests that presenteeism can influence future absenteeism. The
effect of presenteeism may depend on cause of absence. Men who experienced presenteeism
showed greater effects on injury and disease absence than women. For women, experience of
presenteeism had a significant effect on disease absence but not on injury absence.

Keywords: Presenteeism; Absenteeism; Injury absence; Disease absence

BACKGROUND

Presenteeism has been defined in various ways and was once considered to be the opposite
of absenteeism, that is, presence in the workplace. However, the modern definition
emphasizes not only the existence of workplace but also the health status and ability to work
of the workers. Thus, presenteeism refers to the act of going to work and working despite
health problems.! Worker health problems can reduce concentration, work efficiency, and
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productivity,>® which can lead to business losses,* and thus, managing presenteeism involves
the management of individual workers and the company. Presenteeism is widespread
worldwide and is experienced by 30% to 90% of workers.>

Previous studies have reported that several factors influence presenteeism. The following cross-
sectional studies identified factors that influence presenteeism. According to Bielecky et al.,®
workers with chronic diseases such as hypertension or diabetes often experience presenteeism,
and workers with mental health disorders, like depression, are more likely to experience health
problems in the workplace. Presenteeism is also related to work characteristics such as the

job demands and the availability of alternative workers, which are particularly relevant among
health workers.” In addition, non-regular employment and a self-employed status have been
associated with a higher prevalence of presenteeism than regular employment.?

When health is not good, workers have a choice between absence or going to work. Therefore,
presenteeism can be considered as an alternative to absenteeism. As such, it can be thought
that absenteeism and presenteeism have negative effects on each other. But in previous studies,
they were shown to have positive effects during the same period.’ According to a study by
Leineweber et al.,'® a strong association exists between presenteeism and absence for sickness
during the same 12-month period (odds ratio [OR]: 2.11, 95% confidence interval [CI]:
1.79-2.49). It shows that presenteeism is not a substitute for absenteeism. It is rather reported
that the cost loss due to presenteeism is greater than the cost loss due to absenteeism.*”
Previous cross-sectional studies can verify the close relationship between presenteeism and
absenteeism, but they do not provide a temporal relationship, so there is a limitation in that
they cannot be show the impact of presenteeism over time.

Therefore, we evaluated how past presenteeism affects future absence by evaluating absence
1year after evaluating presenteeism. In addition, we classified types of absences and
conducted sex-stratified.

METHODS

Study population

According to the Korean National Health Insurance Act, general health checkups should be
conducted annually on non-white collar workers. Among those that underwent a general
checkup in 2014, we selected individuals that received examinations at workplace units
contracted with a hospital. To increase study homogeneity, only non-white collar workers
followed up in 2015 were selected. The first questionnaire was conducted in 2014, and

the second questionnaire was repeated in 2015, the following year. In 2014, the first year

of the baseline, 408 workplaces and 20,950 people were included, but 7,328 people and

112 workplaces were lost during follow-up. Accordingly, 13,622 workers who underwent
checkups in 2014 and 2015 and 296 workplaces were included. Of these 13,622 workers,
92.3% responded to all items, and thus, 12,572 workers and 291 workplaces were included in
the analysis (Fig. 1).

All participants completed a self-reported questionnaire, which included questions

on individual and sociodemographic variables and psychosocial work environment
characteristics. Nurses or doctors assisted when workers experienced difficulties. All
participants provided consent for the use of personal information before both examinations.
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Baseline in 2014
- 20,950 workers
- 408 workplaces

Follow-up loss
> - 7,328 workers
- 112 workplaces

J
Follow-up in 2015
- 13,622 workers

- 296 workplaces

Excluded (non-response)
- 1,050 workers
- 5 workplaces

A
Finally, included
- 12,572 workers

- 291 workplaces

Fig. 1. Flow chart of the study population and follow-up.

Measures

Data collection through the questionnaire was repeated from the same participants at
12-month intervals. We inserted the following questions into the general examination
questionnaire to obtain data on presenteeism and absence. Presenteeism at baseline (2014)
was determined using the question: “During the past year, have you ever worked despite
being sick?” There were two response categories “yes” or “no”. The following year (2015), we
assessed absences due to injury or disease using two questions: 1) “Have you been absent for
more than one day due to an injury related to work?”; 2) “Have you been absent for more than
one day due to physical or mental disease caused or aggravated by work, excluding injury,
during the past year?”. Absences were defined as being absent from the workplace and not
working. When absence was caused by an injury, it was defined as an 'injury absence' and
when caused by disease as a ‘disease absence’.

The sociodemographic data included in the analysis were; sex and age (categorized by decade)
and health indicators and lifestyle factors, which included smoking status, alcohol consumption,
and chronic disease. Smoking status was categorized as current, former, or never, alcohol
consumption as 0-2 times, 3—4 times, or 5-7 times per week, and chronic diseases included
diabetes, high blood pressure, cardiovascular disease, cancer, and other diseases.

In addition, variables related to occupational factors were also identified. Workplace size was
classified by number of workers. Korea categorizes Small and Medium-sized Enterprises and
large enterprises based on the employment of < or > 300 people, and we adopted the same
convention. Industry types were classified according to the 9th revised classification of the
Korean Standard Industry Code (KSIC) of the National Statistical Office, which systematically
categorizes activities mainly performed by production unit type (e.g., business unit,
corporate unit). No information on worker contracts was obtained.

Statistical analysis

Initially, the y? test was used to determine whether presenteeism and potential confounders
were associated with absences due to injury or disease (the outcome variables). Logistic
regression analysis was used to assess the association between presenteeism and
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absences due to injury or disease. In the multivariate logistic regression analysis, potential
confounders with p-values of < 0.25 by univariate analysis were included. The adjusted ORs
and CIs were obtained with the fully adjusted model.

We conducted supplemental stratified analysis on men and women as a previous study
reported sex influences sick leave." The analysis was conducted using SPSS 19.0 (IBM Corp.,
Armonk, NY, USA).

RESULTS

Finally, 12,572 individuals were included in the study group. Characteristics of these study
subjects are provided in Table 1. Among them, 2,823 (22.5%) answered at baseline (2014)

Table 1. Sociodemographic and occupational characteristics of the study subjects

Characteristics Presenteeism Total p-value?
Yes No
No. of subject 2,823 (22.5) 9,749 (77.5) 12,572 (100.0)
General characteristics
Sex <0.001
Male 1,681 (17.7) 7,841 (82.3) 9,522 (100.0)
Female 1,142 (37.4) 1,908 (62.6) 3,050 (100.0)
Age (yr) <0.001
<30 606 (31.2) 1,338 (68.8) 1,944 (100.0)
30-39 1,015 (27.2) 2,792 (72.8) 3,737 (100.0)
40-49 728 (20.2) 2,871 (79.8) 3,599 (100.0)
50-59 448 (14.7) 2,595 (85.3) 3,043 (100.0)
> 59 26 (10.4) 293 (89.6) 249 (100.0)
Chronic disease 0.001
No 2,406 (23.0) 8,046 (77.0) 10,452 (100.0)
Yes 417 (19.7) 1,703 (80.3) 2,120 (100.0)
Smoking <0.001
Never smoker 1,412 (26.7) 3,880 (73.3) 5,292 (100.0)
Former smoker 443 (15.7) 2,376 (84.3) 2,819 (100.0)
Current smoker 968 (21.7) 3,493 (78.3) 4,461 (100.0)
Alcohol consumption (time/week) 0.208
0-2 9,339 (22.6) 8,033 (77.4) 10,372 (100.0)
3-4 391 (21.3) 1,442 (78.7) 1,833 (100.0)
5-6 93 (25.3) 974 (74.7) 367 (100.0)
Occupational characteristics
Industry classification <0.001
Manufacturing 1,150 (24.1) 3,622 (75.9) 4,772 (100.0)
Water, sewage and waste treatment, raw material recycling 3(15.0) 17 (85.0) 20 (100.0)
Construction industry 2 (14.3) 12 (85.7) 14 (100.0)
Wholesale and retail 32 (13.8) 200 (86.2) 232 (100.0)
Transport and warehousing 387 (15.2) 2,152 (84.8) 2,539 (100.0)
Information and communication business 41 (17.4) 194 (82.6) 235 (100.0)
Professional, scientific and technical services 81(23.8) 260 (76.2) 341 (100.0)
Business facility management, business support and rental service business 468 (27.5) 1,232 (72.5) 1,700 (100.0)
Public administration, defense and social security administration 95 (12.7) 172 (87.3) 197 (100.0)
Education service industry 8 (21.1) 30 (78.9) 38 (100.0)
Health industry and social welfare service industry 485 (40.3) 717 (59.7) 1,202 (100.0)
Associations and organizations, repair and other personal service businesses 141 (11.0) 1,141 (89.0) 1,282 (100.0)
Size of the workplace 0.506
Less than 300 912 (22.8) 3,085 (77.2) 3,997 (100.0)
300 or more 1,911 (22.3) 6,664 (77.7) 8,575 (100.0)

Values are presented as number (%).
2p-values were obtained using the y? test.
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that they had experienced presenteeism during the past year (the group with presenteeism).
Differences between the group with presenteeism and the remainder (the group without
presenteeism, n = 9,749) were found to be significant for sociodemographic factors such

as sex, age, chronic disease, and smoking, but not alcohol consumption. There were 1,681
(17.7%) men and 1,142 (37.4%) women in the group with presenteeism. Of the 12,572 study
subjects, 29.7% were in their 30s, 83.1% had no chronic disease, 42.1% did not smoke, and
82.5% consumed alcohol 0-2 times a week. The groups with and without presenteeism differed
with respect to industry classification but not workplace size (P=0.506). The largest percentage
of study subjects worked in the manufacturing industry (38.0%), followed by wholesale and
retail at 20.2%. Eight thousand five-hundred seventy-five (68.2%) of study subjects worked in
workplaces 0of 300 or more, of which 1,911 (22.3%) experienced presenteeism.

Tables 2 and 3 show the characteristics of the study subjects who experienced the injury and
disease absence one year after presenteeism. Two-hundred nineteen (1.7%) had experienced
absence due to injury, and 410 (3.3%) absence due to disease. Significant differences were
found for experience of presenteeism during the year before the baseline examination for
injury and disease absence (both p < 0.001). For injury absence, significant differences were
found for sex, smoking, industry classification, and workplace size. For disease absence,
significant differences were found for smoking and industrial classification. Factors such as
sex and workplace size had different effects on absence for different causes.

We also investigated the characteristics of study subjects by sex. Men and women had

median ages in the 40s and 30s, respectively. Significant sex differences were found for all
variables related to sociodemographic characteristics (e.g., chronic disease, smoking, and
alcohol consumption). Furthermore, significant sex differences were observed for industry
classification and workplace size (both p < 0.001), i.e., 39.6% of men were engaged in
manufacturing and 25.7% in transportation and warehousing, whereas 32.8% of women were
engaged in manufacturing and 30.9% in health and social welfare services. Injury absence
was experienced by 194 men (2.0%) and 25 women (0.8%). The numbers of absences due

to disease were 303 (3.2%) for men and 107 (3.5%) for women, which were more than the
number of absences due to injury (information not shown).

The association between presenteeism and absenteeism adjusted for confounders is

shown in Table 4. The unadjusted OR (95% CI) of those that experienced presenteeism

who subsequently experienced absence due to an injury was 2.456 (1.870-3.225), and

after adjusting for general sociodemographic factors, the adjusted OR (95% CI) was 2.996
(2.260-3.971). The OR (95% CI) of injury absence after adjusting for additional occupational
factors was 2.705 (2.044-3.581). For absence due to disease, the unadjusted OR (95% CI) for
those that experienced presenteeism was 5.020 (4.108-6.135), and after adjusting for general
sociodemographic factors, the adjusted OR (95% CI) was 5.176 (4.227-6.338), and the OR
(95% CI) adjusted for additional occupational factors was 4.906 (3.996-6.024).

The results of stratified analysis by sex are presented in Table 5. After adjusting for
sociodemographic and occupational factors, the adjusted OR (95% CI) for those in the
presenteeism group that experienced injury absence was 3.035 (2.258-4.081) for men and

1.322 (0.577-3.028) for women. Unlike men, presenteeism was not associated with injury
absence in women. For absence due to disease, the adjusted ORs (95% CI) after adjusting for
sociodemographic and occupational factors were 5.508 (4.340—6.989) for men and 3.629 (2.405—
5.475) for women. Presenteeism and disease absence were related in both men and women.
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Table 2. Sociodemographic and occupational characteristics of the study subjects according to absence due to injury

Characteristics Injury absence Total p-value?
Yes No
No. of subject 219 (1.7) 12,353 (98.3) 12,572 (100.0)
Presenteeism <0.001
No 129 (1.3) 9,620 (98.7) 9,749 (100.0)
Yes 90 (3.9) 9,733 (96.8) 2,893 (100.0)
General characteristics
Sex <0.001
Male 194 (2.0) 9,328 (98.0) 9,522 (100.0)
Female 95 (0.8) 3,025 (99.92) 3,050 (100.0)
Age (yr) 0.087
<30 26 (1.3) 1,918 (98.7) 1,944 (100.0)
30-39 59 (1.6) 3,678 (98.4) 3,737 (100.0)
40-49 60 (1.7) 3,539 (98.3) 3,599 (100.0)
50-59 70 (2.3) 2,973 (97.7) 3,043 (100.0)
>59 4(1.6) 245 (98.4) 249 (100.0)
Chronic disease 0.706
No 180 (1.7) 10,272 (98.3) 10,452 (100.0)
Yes 39 (1.8) 2,081 (98.2) 2,120 (100.0)
Smoking <0.001
Never smoker 56 (1.1) 5,236 (98.9) 5,292 (100.0)
Former smoker 45 (1.6) 2,774 (98.4) 2,819 (100.0)
Current smoker 118 (2.6) 4,434 (99.4) 4,461 (100.0)
Alcohol consumption (time/week) 0.297
0-2 172 (1.7) 10,200 (98.3) 10,372 (100.0)
3-4 39 (2.1) 1,794 (97.9) 1,833 (100.0)
5-6 8(2.9) 359 (97.8) 367 (100.0)
Occupational characteristics
Industry classification <0.001
Manufacturing 112 (2.3) 4,660 (97.7) 4,772 (100.0)
Water, sewage and waste treatment, raw material recycling 0 (0.0) 20 (100.0) 20 (100.0)
Construction industry 0 (0.0) 14 (100.0) 14 (100.0)
Wholesale and retail 2 (0.9) 230 (99.1) 232 (100.0)
Transport and warehousing 56 (2.2) 2,483 (97.8) 2,539 (100.0)
Information and communication business 0 (0.0) 235 (100.0) 235 (100.0)
Professional, scientific and technical services 3(0.9) 338 (99.1) 341 (100.0)
Business facility management, business support and rental service business 31(1.8) 1,669 (98.2) 1,700 (100.0)
Public administration, defense and social security administration 2 (1.0) 195 (99.0) 197 (100.0)
Education service industry 1(2.6) 37 (97.4) 38 (100.0)
Health industry and social welfare service industry 6 (0.5) 1,196 (99.5) 1,202 (100.0)
Associations and organizations, repair and other personal service businesses 6 (0.5) 1,276 (99.5) 1,282 (100.0)
Size of the workplace 0.011
Less than 300 87 (2.9) 3,910 (97.8) 3,997 (100.0)
300 or more 132 (1.5) 8,443 (98.5) 8,575 (100.0)

Values are presented as number (%).
2p-values were obtained using the y® test or Fisher’s exact test.

DISCUSSION

This study shows that presenteeism affects injury and disease absence and that its effects are
greater in men than women. The effects of sociodemographic factors on absence differed,
and alcohol consumption did not show a significant effect on absence. Even when analyzed
by sex, alcohol consumption was not significantly related to injury absence in men or
women (p =0.624 and p =1.000, respectively), which contradicts the common belief that
alcohol consumption is associated with work-related injury, but concurs with the results

of other studies.” Buvik et al.” in a study of 1,940 working adults found that only 1%—2%
experienced alcohol-related absence over one year. Differences in alcohol consumption
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Table 3. Sociodemographic and occupational characteristics of the study subjects according to absence due to disease

Characteristics Disease absence Total p-value?
Yes No
No. of subject 410 (3.3) 12,162 (96.7) 12,572 (100.0)
Presenteeism <0.001
No 174 (1.8) 9,575 (98.2) 9,749 (100.0)
Yes 236 (8.4) 2,587 (91.6) 2,893 (100.0)
General characteristics
Sex 0.378
Male 303 (3.2) 9,219 (96.8) 9,522 (100.0)
Female 107 (3.5) 2,943 (96.5) 3,050 (100.0)
Age (yr) 0.265
<30 75 (3.9) 1,869 (96.1) 1,944 (100.0)
30-39 126 (3.4) 3,611 (96.6) 3,737 (100.0)
40-49 109 (3.0) 3,490 (97.0) 3,599 (100.0)
50-59 96 (3.2) 2,947 (96.8) 3,043 (100.0)
>59 4(1.6) 245 (98.4) 249 (100.0)
Chronic disease 0.639
No 337 (3.2) 10,115 (96.8) 10,452 (100.0)
Yes 73 (3.4) 92,047 (96.6) 2,120 (100.0)
Smoking <0.001
Never smoker 146 (2.8) 5,146 (97.2) 5,292 (100.0)
Former smoker 77 (2.7) 2,742 (97.3) 2,819 (100.0)
Current smoker 187 (4.2) 4,274 (95.8) 4,461 (100.0)
Alcohol consumption (time/week) 0.052
0-2 320 (3.1) 10,052 (96.9) 10,372 (100.0)
3-4 74 (4.0) 1,759 (96.0) 1,833 (100.0)
5-6 16 (4.4) 351(95.6) 367 (100.0)
Occupational characteristics
Industry classification <0.001
Manufacturing 241 (5.1) 4,531 (94.9) 4,772 (100.0)
Water, sewage and waste treatment, raw material recycling 0 (0.0) 20 (100.0) 20 (100.0)
Construction industry 0 (0.0) 14 (100.0) 14 (100.0)
Wholesale and retail 9 (3.9) 223 (96.1) 232 (100.0)
Transport and warehousing 52 (2.0) 2,487 (98.0) 2,539 (100.0)
Information and communication business 1(0.4) 234 (99.6) 235 (100.0)
Professional, scientific and technical services 17 (5.0) 324 (95.0) 341 (100.0)
Business facility management, business support and rental service business 48 (2.8) 1,652 (97.2) 1,700 (100.0)
Public administration, defense and social security administration 2 (1.0) 195 (99.0) 197 (100.0)
Education service industry 2(5.3) 36 (94.7) 38 (100.0)
Health industry and social welfare service industry 26 (2.2) 1,176 (97.8) 1,202 (100.0)
Associations and organizations, repair and other personal service businesses 12 (0.9) 1,270 (99.1) 1,282 (100.0)
Size of the workplace 0.473
Less than 300 137 (3.4) 3,860 (96.6) 3,997 (100.0)
300 or more 273 (3.2) 8,302 (96.8) 8,575 (100.0)

Values are presented as number (%o).
2P values were obtained using the ¥* test or Fisher’s exact test.

Table 4. Associations between presenteeism with or without adjustment for confounding variables and absence due to injury or disease

Presenteeism Injury absence Disease absence
Unadjusted OR Adjusted OR® Adjusted OR® Unadjusted OR Adjusted OR? Adjusted OR®
(95% CI) (95% ClI) (95% CI) (95% ClI) (95% CI) (95% ClI)
No 1 1 1 1 1 1
Yes 2.456 (1.870-3.225) 2.996 (2.260-3.971) 2.705 (2.044-3.581) 5.020 (4.108-6.135) 5.176 (4.227-6.338) 4.906 (3.996-6.024)

OR: odds ratio, CI: confidence interval.

20Rs were calculated by logistic regression analysis for absence due to injury or disease after adjusting for sex, age, chronic disease, smoking, and alcohol
consumption.

°ORs were calculated by logistic regression analysis for absence due to injury or disease after adjusting for sex, age, chronic disease, smoking, alcohol
consumption, industry classification, and workplace size.
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Table 5. Associations between presenteeism and absence due to injury or disease in men and women with or without adjustment for confounding variables

Variables

Men Women
Adjusted OR® Adjusted OR® Unadjusted OR Adjusted OR® Adjusted OR®
(95% CI) (95% CI) (95% CI) (95% CI) (95% Cl)

Injury absence
Presenteeism
No
Yes

Disease absence
Presenteeism
No
Yes

3.387 (2.532-4.530)

5.990 (4.747-7.559)

1 1 1 1 1

3.204 (2.391-4.293)  3.035 (2.258-4.081) 1115 (0.499-2.490)  1.336 (0.588-3.032)  1.322 (0.577-3.028)

1 1 1 1 1

5.740 (4.543-7.253)  5.508 (4.340-6.989) 3.601(2.388-5.430)  3.629 (2.405-5.475)  3.629 (2.405-5.475)

OR: odds ratio, CI: confidence interval.

20Rs were calculated by logistic regression analysis for absence due to injury or disease after adjusting for age, chronic disease, smoking, and alcohol

consumption.

°ORs were calculated by logistic regression analysis for absence due to injury or disease after adjustment for age, chronic disease, smoking, alcohol
consumption, industry classification, and workplace size.

https://acemj.org

or injury scale measures used in studies may have influenced results. Other studies have
addressed the effects of alcohol consumption on workers and commonly reported that
alcohol consumption can have adverse health-related effects and affect labor economics and
productivity. Thus, alcohol consumption cannot be overlooked.'*

On the other hand, smoking was found to be significantly related to injury absence in men (p
< 0.001). Furthermore, significant relationships between smoking and disease absence were
observed for men and women (both p <0.001). Smoking decreases bone density and reduces
nutrition and healing of the musculoskeletal system by decreasing blood flow and oxygen
supply. These mechanisms increase the risk of musculoskeletal injury and dose-dependently
increase the intensity of musculoskeletal symptoms.’®" Furthermore, smoking is known

to increase the risk of work-related injury.”® Smoking, including exposure to secondhand
smoke, is also a risk factor that significantly increases the burden of disease.”® Our results are
consistent with previous reports on the effects of smoking.

Regarding occupational factors, industry classification was found to affect both presenteeism
and injury and disease absence, and workplace size was found to affect injury absence
significantly. These findings suggest that work characteristics such as workplace size, job
demand, lack of replacement manpower, and the inability to do non-face-to-face work
among health care workers affect presenteeism and absenteeism.’

The effect of presenteeism on disease absence was greater than that of injury absence, and
this tendency did not change after stratification by sex. However, sex was found to have
different effects on injury and disease absence. The same results were obtained for disease
absence for men and women, but presenteeism had no significant effect on injury absence
in women. We propose the following hypotheses to explain these results. First, work-related
injuries are related to occupational types; for example, production workers experience

more work-related injuries than office workers.’*?° Furthermore, the occupations of our
male and female study subjects differed. More specifically, when workers were classified
using the 9th KSIC, 39.6% of male workers were engaged in manufacturing and 25.7% in
transportation and warehousing. On the other hand, 32.8% of female workers were engaged
in manufacturing and 30.9% in health and social welfare services. As risks of injury depend
on work type, the higher proportion of female workers in the service industry probably
influenced our results. In addition, the majority of female healthcare workers were less than
40 years old. This difference in industry classification is considered to be the reason for the
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age difference observed between men and women. Second, a greater percentage of women
are non-regular workers. According to Statistics Korea (KOSIS, 2015), the percentages of
non-regular workers are 40.2% for women and 26.4% for men. Non-regular workers are not
eligible for annual leave, and leave from work may be difficult for minor injuries. In our study,
only 0.8% of women who experienced presenteeism reported injury absence.

The strength of this study is that it was conducted in multiple workplaces on workers subject
to general health examinations under the National Health Insurance Act, whereas other
studies on presenteeism focused on single workplaces. Therefore, the large sample size

of the present study increases its clinical significance. Another strength is that a one-year
interval was used to evaluate relations between presenteeism and absence. Previous cross-
sectional studies did not show a causal relationship between presenteeism and absence,
whereas this study verified the temporal direction of exposure and outcome. Our results
suggest that presenteeism might be used as a predictive index for injury and disease absence.
Also, absence was assessed by dividing it into 2 causes, that is, injury and disease, and it was
confirmed that the effect of presenteeism depended on the cause of absence. In addition,
stratification by sex showed the effects of presenteeism different in men and women.

Although our result shows that presenteeism influences absence, it does not elucidate the
mechanism involved. However, we identified that presenteeism could lead to absence. The
following mechanism can be inferred. There are several common health-related factors
(such as smoking) that influence presenteeism and absence. A worker with poor health has
to choose either presenteeism or absence. Workers are more likely to choose presenteeism
over absence when they are in the acute phase of the disease or mild diseases. However, rest
in these condition may be helpful for health recovery. Presenteeism does not provide enough
rest, which can lead to missing the initial recovery period and aggravating the disease. Also,
because poor health status is associated with reduced concentration and increased job strain,
it may increase the risk of occupational injury.?*

This study has another limitation. A dichotomous approach (yes/no) was used to determine
experience of presenteeism, and thus, the existence of presenteeism was determined
subjectively. We suggest additional objective studies be undertaken to evaluate the severity,
frequency, and cause of presenteeism using a systematic scale. A study by Bergstrom et

al.” showed an increased risk of absenteeism of > 30 days over the following 2 years when
presenteeism exceeds 5 days. To devise management indicators of presenteeism aimed at
preventing future absenteeism, additional studies are required.

CONCLUSIONS

In this study, presenteeism was found to increase future absenteeism, and this effect differed
according to the cause of absence. Also, this study shows that the relationship between
presenteeism and absenteeism is influenced by sex. The effect of presenteeism on injury and
disease absence was greater in men than women, but no significant results were obtained for
relations between presenteeism and injury absence among women.
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