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Abstract
Objectives: The aims of the study were to investigate the association between work-
ing hours, work engagement, and work productivity, and to examine if work engage-
ment moderates the influence of working hours on work productivity.
Methods: We used cross‐sectional data from the Japanese occupational cohort sur-
vey, which involved 2093 employees in a manufacturing industry. Working hours 
were self‐reported by the study participants. Work productivity was assessed with 
absolute presenteeism based on the scale of the validated Japanese version of World 
Health Organization Health and Work Performance Questionnaire (WHO‐HPQ). 
Work engagement was assessed with the Nine‐item Utrecht work Engagement Scale 
(UWES‐9). Univariate and multivariable regression analyses were conducted to ex-
amine the association of working hours and work engagement with work productiv-
ity. We also carried out stratified multivariable regression analysis separately for 
those with high‐work engagement and those with low‐work engagement.
Results: Working >40 to 50 hours per week and >50 hours per week were signifi-
cantly positively associated with work productivity in univariate analysis. However, 
the significant association no longer held after adjusting for work engagement. Work 
engagement was positively associated with work productivity even after controlling 
for potential confounders. Working hours were not significantly associated with 
work productivity among those with high‐work engagement or among those with 
low‐work engagement.
Conclusions: Working hours did not have any significant associations with work 
productivity when taking work engagement into account. Work engagement did not 
moderate the influence of working hours on work productivity, though it attenuated 
the relationship between working hours and work productivity.
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1 |  INTRODUCTION

Work productivity has been increasingly gaining attention as 
one of the key social measures in Japan especially because 
Japan is experiencing rapid aging of its society and shortage 
of labor force.1 The improvement in work productivity has 
become one of the most important goals for sustainable eco-
nomic growth. As a result, there is a growing interest on what 
determines work productivity and how to improve it.

Working hours have been investigated as one of the predictive 
factors of work productivity. There are some positive aspects of 
long working hours on work productivity. One study using British 
war plant data suggested that longer working hours increased 
work productivity though output decreased as working hours 
increase above a threshold.2 Another research with the data of 
medical‐surgical nurse has reported that the positive correlation 
between working hours and work engagement,3 positive mind of 
states for work, which leads to higher work productivity. On the 
other hand, some studies have suggested that excessively high‐
level of commitment in workplace can have a negative impact 
on work productivity. Previous study using the data of workers 
in manufacturing industry, for example, have suggested that 
long working hours do not always improve work productivity.4 
Another study using longitudinal Japanese firm data has shown 
that working more than 50 hours per week degrade the state of 
mental health5 and has also found a dose‐response relationship 
between working hours and incident cardiovascular disease.6 
Additionally, a meta‐analysis has reported the positive correlation 
between working hours and both physiological and psychological 
health symptoms.7 These health symptoms in workplace could 
lead to lower work productivity, absenteeism, and presenteeism.8 
Given these findings, long working hours might reduce work 
productivity through deterioration of health condition. However, 
another meta‐analysis has reported that the working 50 or more 
hours per week was not significantly associated with the onset of 
depressive disorder.9 Therefore, it is not entirely clear how work-
ing hours and work productivity are interrelated to each other.4 
As described above, while the concept of work productivity has 
been used widely and the definition is full of variety, most review 
articles have been defined work productivity as “absenteeism” 
and “presenteeism.”10,11 Absenteeism refers to the missed time 
of work because of illness. “Presenteeism” refers to the reduction 
in work performance due to illness in employees while at work.12

In recent literature, work engagement has been attracting 
attention as a key factor in improving work productivity.13 
Work engagement is defined as “positive, fulfilling, work‐re-
lated state of mind that is characterized by vigor, dedication, 
and absorption.”14 Previous studies have shown that work 
engagement is predictive of work performance.15-18 Highly 
engaged employees tend to perform well15,16 and contrib-
ute to sales.17 Another research using data of workers in the 
Netherlands has shown that highly engaged workers reported 
fewer errors compared to workers with burnout.18

Given these findings on the relationship between working 
hours, work engagement, and work productivity, work engage-
ment may moderate the influence of working hours on work pro-
ductivity. Long working hours may increase work productivity 
among those who have higher‐work engagement, while it may 
decrease work productivity among those who have lower‐work 
engagement. The purpose of this study was to investigate the 
association of work productivity with working hours and work 
engagement. This study also examined if work engagement 
moderate the influence of working hours on work productivity.

2 |  MATERIALS AND METHODS

2.1 | Participants

Our data are drawn from the four survey waves of an occu-
pational cohort study on social and health in Japan (Japanese 
Study of Health, Occupation, and Psychosocial Factors 
Relates Equity; J‐HOPE). The first wave was conducted 
between October 2010 and December 2011, and the follow-
ing waves were conducted just about 1 year after the previ-
ous ones. Data were collected from annual health checkups, 
which were required for all Japanese employees. The re-
cruitment differed across study sites; the health checkups 
were carried out in a fixed month every year. The study pop-
ulation consisted of employees working for 13 companies in 
12 industries and a wide variety of occupations.

We used a cross‐sectional data set from the third wave which 
included three main variables of this study, working hours, work 
engagement, and work productivity. We analyzed the data of 
2093 participants (participation rates: 79.0%) after excluding the 
missing data (N = 101, 4.6% out of 2194 correspondents). These 
participants were workers in a manufacturing company since the 
questionnaire about work productivity was geared exclusively 
to this industry. Job categories were manager, professional (eg, 
researcher, computer engineer), technologist (eg, electrician, 
nutritionist), office job, service, productive technologist to need 
technic (eg, architect, mechanic), productive technologist to op-
erate machine (eg, running of machine), productive technologist 
with using body (eg, packaging, cleaning) and the others.

2.2 | Measures

2.2.1 | Working hours

Working hours were measured by the following question: “How 
long do you work on average in a week (including overtime 
hours)?” The survey asked respondents to choose from five work-
ing hour brackets (<30, 31 to 40, 41 to 50, 51 to 60, and >60 hours 
per week). Working hours were classified into 3 groups (31 to 40 
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hours per week, >40 to 50 hours per week, and more than 51 hours 
per week) based on a previous study19 after omitting <30 hours per 
week bracket to exclude part‐time job worker in the study.

2.2.2 | Health and work performance 
questionnaire
World Health Organization Health and Work Performance 
Questionnaire (WHO‐HPQ) is a self‐report questionnaire for 
measuring job performance.20 We used the validated Japanese 
version of the WHO‐HPQ short form.21 WHO‐HPQ consists of 
two aspects: absolute presenteeism and relative presenteeism. 
Absolute presenteeism is actual performance; and relative pres-
enteeism is a ratio of actual performance to the performance of 
most workers at the same job.22 In this study, we used absolute 
presenteeism as a measure of work productivity. Absolute pres-
enteeism is measured by the following question: “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 your overall job performance on the days you 
worked during the past four weeks?”22 The absolute presentee-
ism score is calculated by multiplying the respondent's answer 
to the question by 10. The absolute presenteeism score range 
from 0 (total lack of performance during working hours) to 100 
(no lack of performance during working hours). Low‐presentee-
ism score indicates poor job performance.

2.2.3 | Nine‐item Japanese version of the 
Utrecht Work Engagement Scale
Nine‐item Utrecht work Engagement Scale (UWES‐9) is a 
self‐report questionnaire for measuring work engagement.23 
It consists of three subscales; vigor (eg, “At my work, I feel 
bursting with energy”), dedication (“I am enthusiastic about 
my job”), and absorption (“I feel happy when I am work-
ing intensely”). Each subscale consists of three items which 
were rated on a 7‐point Likert scale ranging from 0 (“never”) 
to 6 (“always”). Overall score for the UWES‐9 was the sum 
of these three subscales. The validity and reliability of the 
Japanese versions of UWES‐9 are confirmed.24

2.2.4 | Demographic characteristics

The following variables were included in the analyses as 
potential confounders: age (continuous variable), gender 
(men vs women), and educational attainment (high school or 
below, junior college, college, graduate school).

2.3 | Statistical analysis
We conducted statistical analysis with complete cases. 
Univariate and multivariable regression analyses were con-
ducted to examine the association of working hours and 

work engagement with work productivity. The first model 
estimated a crude coefficient with univariate regression 
analysis. Next, we estimated multiple regression model 
using work productivity as a dependent variable and work-
ing hours as an independent variable while controlling for 
demographic characteristics (age, gender, and educational 
level). The third model added work engagement to model 2.

Furthermore, in order to assess if work engagement mod-
erate the influence of working hours on work productivity, 
we carried out stratified multivariable regression analysis 
separately for those with high‐work engagement and those 
with low‐work engagement (divided into high and low based 
on median). This analysis was adjusted for demographic 
characteristics (age, gender, and educational level). Data 
were analyzed using IBM SPSS Statistics version 23.0 for 
windows (IBM Japan, Tokyo, Japan).

3 |  RESULTS

The characteristics of the study participants are presented in 
Table 1. Approximately half of the participants were working 
>40 to 50 hours per week. The proportion of those who were 
working 31 to 40 hours per week with low‐work engagement 
was higher than those same working hours with high‐work en-
gagement. The proportion of those who were working more 
than 50 hours per week with high‐work engagement was higher 
than those same working hours with low‐work engagement.

Table 2 shows the results of univariate and multivariable 
regression analysis. Univariate regression analysis showed that 
working >40 to 50 hours per week and >50 hours per week 
were significantly positively associated with work productivity. 
Multivariable regression analysis showed that work engage-
ment was positively associated with work productivity after 
adjusting for demographic characteristics, whereas working 
hours were not significantly associated with work productivity.

Table 3 presents the results of stratified multivariable re-
gression analysis which assessed if work engagement mod-
erates the influence of working hours on work productivity. 
Working hours were not significantly associated with work 
productivity among those with both high‐work engagement 
and low‐work engagement.

4 |  DISCUSSION

We found that working hours did not have any significant 
associations with work productivity after adjusting for work 
engagement. This finding is inconsistent with the previous 
study using manufacturing company data, which found that 
work productivity was proportional to working hours.2 It is 
likely that work engagement has direct association with work 
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productivity, and working hours may be a proxy of the level 
of work engagement.

The present study demonstrated that the influence of work-
ing hours on work productivity was not moderated by work 
engagement. That is, our hypothesis was not supported. This 
insignificant finding might be due to the type II error. Since the 
lower confidence limit was almost 0, the relationship might be 
significant if the sample size was much larger. In addition, our 
results suggested that work engagement attenuated the relation-
ship between working hours and work productivity. Therefore, 
a further study would be required to verify the relationship be-
tween working hours, work engagement, and work productivity.

While the causal relationship between work engagement 
and work productivity was not examined in our study, our 
findings suggested that not the length of working hours but the 
level of work engagement might be an important factor in im-
proving work productivity. Similar findings were demonstrated 
that not working hours but work condition, such as high job 
satisfaction, high job control, was important to improve psy-
chological health in occupational field.19,25 On the other hand, 
some studies have suggested that excessively high engagement 

would not be recommended. The previous studies have shown 
that exceedingly high levels of work engagement could increase 
the level of C‐reactive protein26 and the risk of onset of major 
depressive episode.27 It has been also reported that excessively 
high engagement to the workplace is associated with work‐to‐
home conflict.28 Therefore, excessively high engagement may 
not be necessarily always beneficial for increasing work pro-
ductivity. Moderately high engagement would improve work 
productivity; however, further examination is necessary to de-
termine optimal level of work engagement.

There are some limitations to be considered in this 
study. First, since this study was a cross‐sectional design, 
we could not investigate causal relationships between 
work productivity, working hours, and work engagement. 
Second, this study focused only on the samples of workers 
in manufacturing industry in Japan. Thus, the findings of 
this study may have limited generalizability to different in-
dustries. Third, response bias may have existed if non‐re-
spondents were systematically different from respondents. 
Particularly, the results of these findings would have been 
most biased if people with excessively long working hours 

T A B L E  1  Characteristics of participants (N = 2093)

Variables n % Mean (range) Median (range) SD

Age 43.6 (20‐65) 9.8

Gender, men 1860 88.9

Education

Graduate school 331 15.8

College 894 42.8

Junior college 190 9.1

High school or below 678 32.4

Working hours

Working 31 to 40 hours/week 422 20.2

Working >40 to 50 hours/week 1103 52.7

Working more than 50 hours/week 568 27.1

Working hours and work engagement

Working 31 to 40 hours/week with low‐work engagement 267 12.8

Working 31 to 40 hours/week with high‐work engagement 155 7.4

Working >40 to 50 hours/week with low‐work engagement 510 24.3

Working >40 to 50 hours/week with high‐work engagement 593 28.3

Working more than 50 hours/week with low‐work engagement 227 10.9

Working more than 50 hours/week with high‐work engagement 341 16.3

Work engagement 2.9 (0‐6) 1.0

Low 1004 48.0

High 1089 52.0

Occupation

Managers 525 25.1

Not managers 1568 74.9

Work productivity 57.4 (0‐100) 18.4
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have been systematically the non‐respondents. Fourth, our 
results may be more generalizable for men since the num-
ber of female respondents was relatively small. Future re-
search should explore if the findings of this study can be 
replicated with the data with more female workers. Fifth, 
since we examined working hours using self‐reported 
instrument, we could not calculate working hours objec-
tively. Hence, future study should consider how to collect 
them in detail. Sixth, collecting working hours data as a 
continuous variable which might be more clarify whether 
work engagement is moderator in statistical analysis in 
the future. Seventh, we could not control the type of em-
ployment, regular employees or part‐time job workers, 
which might be confounded across the key variables since 
we did not collect the data. Finally, absolute presenteeism 
was the only measure available as a proxy of work pro-
ductivity.20 Future studies should consider another mea-
sure of work productivity, though absolute presenteeism 
can evaluate respondent's work performance from worst 
to superior.

In conclusion, working hours did not have any significant 
associations with work productivity when taking work en-
gagement into account. Work engagement did not moderate 
the influence of working hour on work productivity, though it 
attenuated the relationship between working hours and work 
productivity. Future studies should investigate the mecha-
nisms through which working hours and work engagement 
inter‐relate to impact work productivity.
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