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Abstract: Objectives: Sickness presenteeism (SP) is

postulated as workers’ response to their general state of

health; hence, SP is expected to affect workers’ future

health. In the present study, we examined the reciprocal

relationship between SP and health in response to job

stressors, with specific reference to psychological dis-

tress (PD) as workers’ state of health. Methods: We

conducted mediation analysis, using data from a three-

wave cohort occupational survey conducted at 1-year in-

tervals in Japan; it involved 1,853 employees (1,661 men

and 192 women) of a manufacturing firm. We measured

SP and PD, using the World Health Organization Health

and Work Performance Questionnaire and Kessler 6

score, respectively. For job stressors, we considered job

demands and control, effort and reward, and procedural

and interactional justice. Results: PD mediated 11.5%-

36.2% of the impact of job control, reward, and proce-

dural and interactional justice on SP, whereas SP medi-

ated their impact on PD, albeit to a much lesser extent in

the range of 3.4%-11.3%. Unlike in the cases of these

job stressors related to job resources, neither SP nor PD

mediated the impact of job demands or effort. Conclu-

sions: Our results confirmed the reciprocal relationship

between SP and PD in response to selected types of job

stressors, emphasizing the need for more in-depth

analysis of the dynamics of these associations.
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Introduction

An increasing number of studies in occupational health

have been focusing on sickness presenteeism (SP)1,2). SP

generally has two definitions, which renders discussions

regarding its reference to health somewhat confusing 3) .

The first definition refers to attending work despite feel-

ing ill2,4,5). The second definition centers on reduced pro-

ductivity at work owing to health problems3,6). These two

definitions suggest that SP and workers’ health may be

affected by each other, as the former refers to the adverse

impact of SP on workers’ health, whereas the later fo-

cuses on the causality from health problems to SP.

Actually, the empirical model of SP consists of two

parts7): first, SP is postulated as workers’ response to their

general state of health, and second, SP is expected to af-

fect workers’ future health. The first part explicitly or im-

plicitly assumes the causation from health to SP, whereas

the second assumes the reverse causation. Most of the

previous studies have focused on either part of the SP

model, but not both. Specifically, studies focusing on the

first part have found that SP was determined by psycho-

social characteristics of work and individual factors 7-10) .

Studies have also emphasized that mental health problems

are a major cause of SP11,12). Meanwhile, studies examin-

ing the second part have shown the predictive validity of

SP for health outcomes13) , including sickness absence4) ,

self-rated health14), burnout15), depression16,17), and other as-

pects of mental well-being. These two parts of the SP

model indicate a reciprocal relationship between SP and

health, both of which are likely to be affected by work

characteristics as well as individual factors.

Hence, we can generally hypothesize that health prob-

lems may mediate the impact of work characteristics on

SP, whereas SP may mediate the impact of work charac-

teristics on health. We examined our hypothesis of this

mutual mediation system, taking advantage of three-wave
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cohort data, which allowed us to alleviate potential simul-

taneity biases. Although the mediating role of health has

been observed in previous works18-20) , studies addressing

the role of SP have been sparse, except for one published

report15); this lack of investigation has left this reciprocal

relationship only partially examined.

For the purpose of operationalization, we first meas-

ured SP, using the validated Japanese version of the

World Health Organization Health and Work Perform-

ance Questionnaire (WHO-HPQ) 21) . The HPQ asks re-

spondents to assess their job performance, and therefore,

is linked to the second definition of SP, which centers on

reduced productivity at work. It should be noted that the

HPQ-based SP measures may reflect reduced productivity

owing to reasons other than health problems as well.

Meanwhile, the HPQ-based SP measures have been

shown to be closely associated with health indicators as

well as objective job performance22-24). Hence, in the pre-

sent study we focused on how the HPQ-based SP meas-

ures were actually affected by health problems while in-

vestigating their role as a mediator between job stressors

and health. Second, we focused on psychological distress

(PD) measured by scores on the Kessler 6 (K6) scale25) as

an indicator of workers’ mental health status. For this as-

pect, we considered previous evidence that presenteeism

is sensitive to mental health problems11,12) and that presen-

teeism raises the risk of those problems 15-17) . Third, we

considered six types of job stressors in terms of job de-

mands and control, effort and reward, and procedural and

interactional justice as psychosocial characteristics of

work that could raise SP as well as PD, as observed in

previous studies26,27). It is interesting to examine how the

association between SP and PD may differ in response to

different types of job stressors.

Materials and Methods

Study population
We used panel data from an occupational cohort study

on social class and health in Japan (Japanese Study of

Health, Occupation, and Psychosocial Factors Related

Equity; J-HOPE). The first wave was conducted from Oc-

tober 2010 to December 2011, and the following three

waves were conducted approximately one year later. The

entire sample of J-HOPE consisted of employees from 13

firms, spanning 12 industries. SP was queried only among

employees of one manufacturing firm in the third and

fourth waves.

In the present study, we focused on those participants

and used their data from the second, third, and fourth sur-

vey waves of J-HOPE, with approximately one-year in-

tervals. Specifically, we observed job stressors in the sec-

ond wave and SP and PD in the third and fourth waves.

Hereafter, we refer to the second, third, and fourth survey

waves as “baseline,” “1-year follow-up, ” and “2-year

follow-up, ” respectively. Excluding those participants

with missing key variables, we finally analyzed 5,589 ob-

servations for 1,853 participants ( 1,661 men and 192

women), representing 77.3% of the total 2,397 partici-

pants. The attrition rate was relatively low, 8.4% from

baseline to 1-year follow-up and 1.0% from 1-year to 2-

year follow-up.

The Ethics Committee of the Graduate School of Medi-

cine/Faculty of Medicine at the University of Tokyo, Ki-

tasato University School of Medicine/Hospital, and the

University of Occupational and Environmental Health,

Japan, reviewed and approved the study aims and proce-

dures (No. 2772, B12-103 and 10-004, respectively). The

analyses were conducted using the J-HOPE dataset as of

22 August 2014.

Measures
Sickness presenteeism

We used the validated Japanese version of the WHO-

HPQ short form24), following a previous study17). The HPQ

comprises two questions: “On a scale from 0 to 10, where

0 is the worst job performance anyone could have at your

job and 10 is the performance of a top worker, how would

you rate the usual performance of most workers in a job

similar to yours?” and “Using the same 0-10 scale, how

would you rate your overall job performance on the days

you worked during the past four weeks?” We used re-

sponses to the second question to obtain the degree of

“absolute” SP, rather than “relative” SP, which is derived

from the comparison with others’ job performance based

on the responses to both questions. The validity of this

HPQ-based SP measure has been demonstrated in terms

of its associations with job performance and health22-24) ,

and its reliability has been confirmed by comparing the

results at two points in time22). We constructed a continu-

ous variable of SP (range: 0-10) by reversing the an-

swered score, making the higher score meaning a higher

level of SP.

Psychological distress

We determined K6 scores, to measure PD25,28). The reli-

ability and validity of the K6 scale have been demon-

strated in a Japanese population29,30). From the survey, we

first obtained the respondents’ assessments of their psy-

chological health, who were queried using a six-item

question: “During the past 30 days, about how often did

you feel a) nervous, b) hopeless, c) restless or fidgety, d)

so depressed that nothing could cheer you up, e) that eve-

rything was an effort, and f) worthless?” Responses were

rated on a five-point Likert-type scale (0 = none of the

time; 4 = all of the time). Cronbach’s α in the current

sample was 0.90. Further, we calculated the sum of the

reported scores (range: 0-24) and defined this as the K6

score with a higher score meaning a higher level of PD.

Job stressors

We considered six types of job stressors: job demands
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Fig.　1.　Mutual mediation system across job stressors, sickness presenteeism, 

and psychological distress 

and control [based on the Job Demands-Control (JD-C)

model31)], effort and reward [based on the Effort-Reward

Imbalance (ERI) model32)] , and procedural and interac-

tional justice [ based on the organizational justice

model33)]. To assess job demands and control, we utilized

those items investigating job demands and control from

the Japanese version of the Job Content Questionnaire

(JCQ) 31,34) . The JCQ includes scales related to job de-

mands (five items) and job control (nine items), rated on a

four-point Likert-type scale (1 = strongly disagree; 4 =

strongly agree). The internal consistency, reliability, and

validity of the Japanese version of the JCQ have shown to

be acceptable34). Cronbach’s αs in the current sample were

0.69 and 0.76 for job demands and control, respectively.

We summed the responses to these items into single indi-

ces of job demands (range: 12-48) and control (range: 24-

96). To assess effort and reward, we used the data col-

lected from a simplified Japanese version of the Effort-

Reward Imbalance Questionnaire (ERIQ)32,35). The ERIQ

included subscales for effort ( three items ) and reward

(seven items), rated on a four-point scale (1 = strongly

disagree; 4 = strongly agree). The Japanese version of the

ERIQ has been shown to have acceptable internal consis-

tency, reliability, and validity scores35). Cronbach’s αs in

the current sample were 0.79 and 0.78 for effort and re-

ward, respectively. We summed the responses into single

indices for effort (range: 3-12) and reward (range: 7-28).

We also measured procedural and interactional aspects of

organizational justice by the Japanese version of the Or-

ganizational Justice Questionnaire (OJQ)33,36). The reliabil-

ity and validity of the Japanese version have been largely

confirmed 36) . The OJQ comprises a seven-item scale,

measuring procedural justice, and a six-item scale, meas-

uring interactional justice, both rated on a five-point

Likert-type scale (1 = strongly disagree ; 5 = strongly

agree). Cronbach’s αs in the current sample were 0.90

and 0.95 for procedural and interactional justice, respec-

tively. For each justice type, we summed all item scores

and divided that number by the number of items in that

particular category, yielding a variable with a score rang-

ing from 1 to 5. We used all of these variables as continu-

ous ones.

Covariates

For socioeconomic and sociodemographic covariates,

we used sex, age, educational attainment (high school or

below, junior college, college, and graduate school), job

classification ( managerial, non-manual, manual, and

other), type of service (only day, shift including night

service, and shift excluding night service), hours worked

per week (< 30, 31-40, 41-50, 51-60, and�61 h), and in-

come (adjusted for household size by dividing the root of

the number of household members). We also controlled

for three types of health behaviors: smoking (not smok-

ing, quit smoking, and smoking) , alcohol consumption

(never, sometimes, and almost every day), and physical

activity (never, light exercise once or more a week, mod-

erate or more exercise once or twice a week, and moder-

ate or more exercise three times or more a week).

Statistical analyses
To examine the validity of the hypothesis that PD may

mediate the impact of job stressors on SP, while SP may

mediate the impact of job stressors on PD, we considered

two mediation systems (Fig. 1). Mediation system A as-

sumed that PD at 1-year follow-up would mediate the im-

pact of job stressors at baseline on SP at 2-year follow-up.
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Here we controlled for the mediating effect of SP at 1-

year follow-up, considering that higher SP (i.e., lower job

performance), possibly caused by job stressors, may make

workers frustrated and/or distressed, and hence, raise their

PD, and at the same time, it may add to future SP as well,

both confounding the association between PD and SP.

Meanwhile, Mediation system B assumed that SP at 1-

year follow-up would mediate the impact of job stressors

at baseline on PD at 2-year follow-up. In this system, we

controlled for the mediating effect of PD at 1-year follow-

up, which may confound the association between SP and

PD. To examine these mediation systems, we applied the

conventional three-step framework of mediation analy-

sis37,38). In the case of Mediation system A, we estimated

four linear regression models: Models 1-1 and 1-2 to ex-

plain PD and SP, respectively, at 1-year follow-up by

each job stressor at baseline; Model 2 to explain SP at 2-

year follow-up by each job stressor; and Model 3 to ex-

plain SP at 2-year follow-up by each job stressor and by

PD and SP at 1-year follow-up. A set of covariates were

controlled for in all the models. After estimating the re-

gression models, we computed the proportion of impact

of each job stressor at baseline on SP mediated by PD and

SP at 2-year follow-up, along with its 95% confidence in-

terval (CI) obtained by bootstrap estimation with 2,000

replications. For Mediation system B, we repeated these

calculations by replacing SP and PD with each other.

Results

Key features of the study participants at baseline are

summarized in Table 1. Most employees provided only

day service, and about a half of them were non-manual

workers and worked for 41-50 hours per week. Pairwise

correlation coefficients across key variables, calculated

using their pooled cross-sectional data at 1-year and 2-

year follow-ups and unadjusted for covariates, are pre-

sented in Table 2. This table presents an unadjusted pic-

ture of the associations across key variables. SP was posi-

tively associated with PD and negatively associated with

job control, reward, and procedural and interactional jus-

tice. Meanwhile, SP was not significantly associated with

effort, and its negative association with job demands was

more limited and less significant compared to other job

characteristics.

The estimation results of Mediation system A are pre-

sented in Table 3. The estimated coefficients and β were

standardized to help comparisons across job stressors.

The results of Model 1-1 confirmed the adverse impact of

all types of job stressors at baseline on PD at 1-year

follow-up, while Model 1-2 showed that SP at 1-year

follow-up had no association with effort and a relatively

limited association with job demands. The findings from

Model 2 presented results similar to those of Model 1-2,

because Model 2 replaced the dependent variable, SP,

with its value one year later. After adding PD and SP at 1-

year follow-up as explanatory variables in Model 3, we

found that the association between each job stressor at

baseline and SP at 1-year follow-up was non-significant

(except for job demands). We also observed that SP at 2-

year follow-up was positively associated with both PD

and SP at 1-year follow-up for all types of job stressors.

Combined with the results in Models 1-1, 1-2, and 2,

these findings suggest that PD at 1-year follow-up medi-

ated the impacts of job control, reward, and procedural

and interactional justice at baseline on SP at 2-year

follow-up, despite controlling for the mediating effect of

SP at 1-year follow-up.

Table 4 summarizes the estimation results of Mediation

system B, which replaced SP and PD with each other.

The results of Models 1-1 and 1-2 were equivalent to

those of Models 1-2 and 1-1, respectively, in Table 3. No-

tably, Model 1-1 suggested that SP did not mediate the

impact of effort and had a limited mediating effect, if any,

for job demands. Model 2 provided results similar to

those of Model 1-2, as shown in Table 3. After adding SP

and PD at 1-year follow-up as explanatory variables in

Model 3, the associations between each job stressor and

PD at 2-year follow-up were attenuated or non-

significant, whereas PD at 2-year follow-up was posi-

tively associated with both SP and PD at 1-year follow-

up. Overall, we obtained results symmetric to those of

Mediation system A: SP at 1-year follow-up mediated the

impacts of job control, reward, and procedural and inter-

actional justice at baseline on SP at 2-year follow-up, de-

spite controlling for the mediating effect of PD at 1-year

follow-up.

Finally, Table 5 provides the proportion (%) of the im-

pact of each job stressor mediated by PD and SP, in addi-

tion to their bootstrap-estimated 95% CI with 2,000 repli-

cations. The results for job demands or effort are not re-

ported, because Table 3 indicates that PD did not mediate

their impact on SP and Table 4 indicates that SP did not

mediate their impacts on PD. The upper half of Table 5

confirms that PD at 1-year follow-up mediated the im-

pacts of job control, reward, and procedural and interac-

tional justice at baseline on SP at 2-year follow-up, de-

spite controlling for the mediating effects of SP at 1-year

follow-up. For these job stressors, the proportion of the

impact mediated by PD was in the range of 11.5% (job

control) to 36.2% (reward). The proportion of the impact

mediated by SP at 1-year follow-up was higher in the

range of 58.0% (job control ) to 75.9% (reward) . The

lower half of the table demonstrates that SP mediated the

impacts of job control, reward, and procedural and inter-

actional justice on PD. For these job stressors, the propor-

tion of the impact mediated by SP was between 3.4% (re-

ward) and 11.3% (job control), much lower than the mag-

nitudes of the mediating effects of PD (except for job

control). The proportion of the impact mediated by PD at
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Table　1.　Key features of participants at baseline

Total Men Women

Age (years)

M 44.2 44.3 42.6

SD 9.4 9.4 9.0

Educational attainment (%)

High school or below 31.4 31.4 31.3

Junior college 9.1 5.8 37.0

College 42.6 44.4 26.6

Graduate school 17.0 18.4 5.2

Job classification (%)

Managerial workers 25.6 28.4 1.6

Non-manual workers 47.1 41.7 93.8

Manual workers 18.1 20.0 1.6

Other workers 9.2 9.9 3.1

Type of service (%)

Only day service 94.9 94.3 99.5

Shift service (including night service) 4.5 4.9 0.5

Shift service (excluding night service) 0.6 0.7 0.0

Hours worked per week (%) 

Less than 30 hours 2.8 2.8 2.6

31-40 hours 17.6 15.5 35.4

41-50 hours 49.8 49.5 52.1

51-60 hours 22.3 23.8 9.4

61 hours or more 7.5 8.3 0.5

Smoking (%) 

Not smoking 60.2 56.7 90.6

Quitted smoking 11.7 12.5 4.2

Smoking 28.1 30.8 5.2

Alcohol consumption

Never 28.8 26.6 47.9

Sometimes 36.2 36.1 37.0

Almost every day 35.0 37.3 15.1

Physical activity

Never 54.0 53.4 59.4

Light exercise once or more a week 26.8 27.2 22.9

Moderate or more exercise once or twice a week 14.8 14.9 13.5

Moderate or more exercise three times or more a week 4.4 4.5 4.2

Income (thousand yen, household-size-adjusted)

M 4,659 4,616 5,030

SD 1,948 1,931 2,056

n 1,853 1,661 192

1-year follow-up was higher in the range of 66.6% (pro-

cedural justice) to 86.8% (reward). Discussion

Following preceding studies that have separately dem-

onstrated the impact of mental health problems on SP11,12)
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Table　2.　Pairwise correlation across key variablesa (N=4,072)

1. 2. 3. 4. 5. 6. 7. 8.

1. Sickness presenteeism (SP) 1

2. Psychological distress (PD) 0.341 *** 1

3. Job demands –0.040 * 0.238 *** 1

4. Job control –0.264 *** –0.161 *** 0.225 *** 1

5. Effort –0.021 0.246 *** 0.641 *** 0.166 *** 1

6. Reward –0.237 *** –0.383 *** –0.064 *** 0.377 *** –0.066 *** 1

7. Procedural justice –0.220 *** –0.294 *** –0.081 *** 0.326 *** –0.100 *** 0.507 *** 1

8. Interactional justice –0.193 *** –0.285 *** –0.027 0.360 *** –0.057 *** 0.548 *** 0.666 *** 1

a Based on data pooled at 1-year and 2-year follow-ups, unadjusted for covariates.

*** p<.001, * p<.05

Table　3.　Estimated associations across job stressors, sickness presenteeism (SP), and psychological distress (SD) in Mediation 

system Aa

Model Model 1-1 Model 1-2 Model 2 Model 3

Dependent variable PD (1-year follow-up) SP (1-year follow-up) SP (2-year follow-up) SP (2-year follow-up)

Independent variable β (SE) β (SE) β (SE) β (SE)

Job demands 0.173 *** (0.024) –0.042 * (0.024) –0.043 (0.024) –0.049 * (0.022)

PD (1-year follow-up) 0.125 *** (0.022)

SP (1-year follow-up) 0.386 *** (0.022)

Job control –0.141 *** (0.026) –0.209 *** (0.026) –0.138 *** (0.026) –0.042 (0.024)

PD (1-year follow-up) 0.113 *** (0.022)

SP (1-year follow-up) 0.384 *** (0.023)

Effort 0.173 *** (0.023) –0.028 (0.023) –0.030 (0.024) –0.041 (0.022)

PD (1-year follow-up) 0.123 *** (0.022)

SP (1-year follow-up) 0.387 *** (0.022)

Reward –0.354 *** (0.024) –0.225 *** (0.024) –0.116 *** (0.025) 0.014 (0.024)

PD (1-year follow-up) 0.119 *** (0.023)

SP (1-year follow-up) 0.392 *** (0.022)

Procedural justice –0.233 *** (0.023) –0.146 *** (0.023) –0.110 *** (0.023) –0.028 (0.022)

PD (1-year follow-up) 0.110 *** (0.022)

SP (1-year follow-up) 0.388 *** (0.022)

Interactional justice –0.221 *** (0.023) –0.163 *** (0.023) –0.094 *** (0.024) –0.005 (0.022)

PD (1-year follow-up) 0.114 *** (0.022)

SP (1-year follow-up) 0.390 *** (0.022)

a Adjusted for sex, age, educational attainment, job classification, types of service, hours worked per week, income, smoking, al-

cohol consumption, and physical activity. N=1,853. *** p<.001, ** p<.01, * p<.05.

and that of SP on mental health problems4,13-17), we exam-

ined the hypothesis that SP and PD are mutually associ-

ated with each other in response to job stressors, using oc-

cupational data of a three-wave cohort study; the results

were largely supportive of this hypothesis. We observed

that PD mediated the impacts of selected job stressors on

SP, whereas SP mediated their impacts on PD, albeit to a

much lesser extent. The novelty of the present study is

that it confirms the mutual mediating effects of both SP

and PD on the impact of job stressors on each other, using

a common dataset, unlike preceding studies that have

only investigated the mediating effect of SP and PD sepa-

rately15,18-20).

Two additional findings of the present study provide

new insight into the relevance of SP to PD. First, the

magnitude of the mediating effect was much larger for

PD than for SP (except for job control). One may specu-

late that this difference is attributable to the definition of
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Table　4.　Estimated associations across job stressors, sickness presenteeism (SP), and psychological distress (SD) in Mediation 

system Ba

Model 1-1 Model 1-2 Model 2 Model 3

Dependent variable SP (1-year follow-up) PD (1-year follow-up) PD (2-year follow-up) PD (2-year follow-up)

Independent variable β (SE) β (SE) β (SE) β (SE)

Job demands –0.042 * (0.024) 0.173 *** (0.024) 0.150 *** (0.024) 0.053 ** (0.020)

SP (1-year follow-up) 0.057 ** (0.020)

PD (1-year follow-up) 0.572 *** (0.020)

Job control –0.209 *** (0.026) –0.141 *** (0.026) –0.095 *** (0.026) –0.002 (0.021)

SP (1-year follow-up) 0.051 * (0.020)

PD (1-year follow-up) 0.582 *** (0.020)

Effort –0.028 (0.023) 0.173 *** (0.023) 0.118 *** (0.024) 0.019 (0.019)

Sickness absenteeism 0.053 ** (0.020)

Psychological distress 0.579 *** (0.020)

Reward –0.225 *** (0.024) –0.354 *** (0.024) –0.271 *** (0.024) –0.060 ** (0.021)

SP (1-year follow-up) 0.045 * (0.020)

PD (1-year follow-up) 0.566 *** (0.020)

Procedural justice –0.146 *** (0.023) –0.233 *** (0.023) –0.200 *** (0.023) –0.060 ** (0.019)

SP (1-year follow-up) 0.047 * (0.020)

PD (1-year follow-up) 0.570 *** (0.020)

Interactional justice –0.163 *** (0.023) –0.221 *** (0.023) –0.164 *** (0.024) –0.028 (0.020)

SP (1-year follow-up) 0.049 * (0.020)

PD (1-year follow-up) 0.578 *** (0.020)

a Adjusted for sex, age, educational attainment, job classification, types of service, hours worked per week, income, smoking, alco-

hol consumption, and physical activity. N=1,853. *** p<.001, ** p<.01, * p<.05.

SP. In the present study, we used the definition of (abso-

lute) SP measured by the WHO-HPQ, which queries re-

spondents about their overall job performance. As noted

in the introduction section, SP generally has two defini-

tions: attending work despite feeling ill, and reduced pro-

ductivity at work owing to health problems. The WHO-

HPQ focuses on the second definition of SP, which is

more likely to be affected by the mediating effect of PD

as compared with the first definition, which centers on

obligation and/or responsibilities in the workplace that

urge employees to work regardless of the state of their

health. Meanwhile, results suggested that the mediating

effects of SP were relatively limited. This is probably be-

cause the second definition of SP focuses on the em-

ployee’s subjective assessment of job performance, limit-

ing the scope of the mediating role played by SP on the

impact of job stressors on PD. We cannot rule out the

possibility of obtaining different results when using dif-

ferent definitions.

Another notable finding is that the mediating effects of

PD and SP differed according to the type of job stressor.

Both PD and SP mediated the impacts of job control, re-

ward, and procedural and interactional justice on each

other. These types of job stressors present a shortage of

job resources, which are expected to help employees

achieve their work goals, reduce job demands and related

physiological and psychological costs, and/or stimulate

personal development39). In contrast, neither PD nor SP

mediated the impact of job demands or effort on each

other. Again, these results seem to be associated with the

definition of SP. The WHO-HPQ definition of SP refers

to perceived job performance, which may deteriorate if

job resources are considered so low that they may hamper

job performance. Hence, low job resources may lead to

high SP; in the present study, this in turn raised PD,

meaning that SP mediated the impact of low job resources

on PD. Conversely, high job demands, which are usually

accompanied by high effort, are likely to force employees

to enhance their job performance, and hence, reduce,

rather than enhance SP, resulting in a converse mediating

effect of SP on the impact of high job demands on PD.

However, we cannot rule out the possibility of observing

the opposite result if we use the definition of SP that fo-

cuses on the other aspect of SP (attending work despite

feeling sick), as suggested by the previous studies that

have examined the impact of job demands on SP9,14).

We acknowledge that the current study has several

limitations. First, the HPQ-based SP measures used in this
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Table　5.　Comparison of mediating effects: psychological distress (PD) vs. sick-

ness presenteeism (SP) a

Mediation system A
Impact on SP (at 2-year follow-up) mediated by:

PD (at 1-year follow-up) SP (at 1-year follow-up)

Impact of (at baseline): Percent (95% CI) b Percent (95% CI)

Job demands – – – –
Job control 11.5 (6.3, 18.9) 58.0 (42.0, 74.6)

Effort – – – –
Reward 36.2 (21.2, 52.6) 75.9 (57.5, 97.3)

Procedural justice 31.1 (17.5, 47.0) 68.9 (44.4, 94.8)

Interactional justice 28.5 (16.6, 43.1) 71.5 (48.1, 95.4)

Mediation system B
Impact on PD (at 2-year follow-up) mediated by:

SP (at 1-year follow-up) PD (at 1-year follow-up)

Impact of (at baseline): Percent (95% CI) Percent (95% CI)

Job demands – – – –
Job control 11.3 (2.0, 23.8) 86.8 (52.4, 120.5)

Effort – – – –
Reward 3.7 (0.0, 7.7) 74.0 (62.0, 85.9)

Procedural justice 3.4 (0.3, 7.6) 66.6 (52.3, 82.2)

Interactional justice 4.8 (0.4, 10.0) 77.9 (59.3, 97.0)

a Adjusted for sex, age, educational attainment, job classification, types of service, 

hours worked per week, income, smoking, alcohol consumption, and physical ac-

tivity. N=1,853.
b Bootstrap-estimated 95% confidence interval with 2,000 replications.

study likely reflected reduced productivity because of rea-

sons other than health problems as well, probably result-

ing in the underestimated sensitivity of SP to PD. Second,

we exclusively focused on the association of SP with job

stressors and PD; hence, we largely neglected other fac-

tors that could potentially affect SP. Third, our statistical

analysis was based on a highly male-dominated sample of

employees working for a manufacturing firm; this neces-

sitates exercising caution with regard to any generaliza-

tion, even in a Japanese population. Fourth, we did not

control for potential biases caused by missing variables,

attrition, or time-invariant individual attributes, all of

which are likely to have confounded the observed asso-

ciations across key variables. Lastly, we did not fully

specify the causation across job stressors, SP, and PD,

even though we used a three-wave cohort dataset.

Despite these limitations, our results confirmed the re-

ciprocal relationship between SP and PD in response to

selected types of job stressors, underscoring the need for

an in-depth analysis of the dynamics of their associations.

We can expand this type of analysis to examine the rele-

vance of SP to another aspect or general status of work-

ers’ health. In addition, the different results across types

of job stressors suggest that the definition of SP should be

elaborated further.
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