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The purpose of the study was to investigate the relationship between the number of working hours and
psychological health among restaurant services workers compared to office workers in the restaurant
industry. Research participants are 1,107 workers in restaurant services. Analyses of variance were
performed to test the association of negative emotions, fatigue, and concentration/activity levels,
measured by the “subjective symptoms” subscale of the self-diagnosis check list for assessment of
worker’'s accumulated fatigue, as dependent variables, and occupation (services worker vs. office
worker) and number of working hours per day (“8 h or less”, “8 to 10 h”, “10 to 12 h”, or “12 h or more”)
as independent variables. There was a significant main effect of the nhumber of working hours on
negative emotions and concentration/activity levels, suggesting that long working hours were
associated with a high level of negative emotions and low concentration/activity levels. The interaction
between number of working hours and occupation had a significant effect on fatigue. Post hoc
comparisons in each occupation indicated that the fatigue scores in each working-hour group were
significantly different among service workers. Reducing the number of working hours is essential to
maintain employees’ health, especially restaurant services workers’ subjective fatigue.
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INTRODUCTION

Due to increased internationalization and competition,
increased utilization of information and communication
technology, the changing workforce configuration, and
flexibility and new organizational practices (Kompier,
2006), the efficiency of the 24-h society’ has been
increasing in many countries. The “24-h society’ demands
employees to work longer hours, while adverse health
effects have occurred. Many previous studies showed
adverse health effects of long working hours. In Japan,
long working hours led to high blood pressure (lwasaki et
al., 1998), sleep deprivation (Sasaki et al., 1999a, b),
fatigue (Otsuka et al., 2009; Sasaki et al., 1999a), low
quality of life (Maruyama and Morimoto, 1996), and
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karoshi (death brought on by overwork or job-related
exhaustion) (Uehata, 1991).

Most studies, however, have examined these effects
either at a particular worksite or industry, or by
aggregating data over a wide range of industries (Dembe
et al.,, 2008). In this study, we focused on restaurant
services workers, who perform various kinds of work
related to the preparation and cooking of meals and the
serving of food and beverages in various commercial
establishments and institutions. Several studies showed
that restaurant services workers had serious health
problems or high injury risks compared with other
workers. For example, higher age-standardized
hospitalization ratios were found for many diseases and
injuries among employees in hotels and restaurants than
in the working population at large in Denmark (Hannerz et
al., 2002). In Asian countries, Cho et al. (2008) showed
that compared with the ‘business activities’ industries,
Korean workers in the ‘hotel and restaurant’ industries
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had a significantly greater risk of depression after
controlling for gender, age, marital status, duration of
employment, and occupational stress. Although these
studies could not consider their working hours, long
working hours may also have negative effects on
restaurant services workers’ psychological health
compared with other occupations. However, the
relationship between the number of working hours and
psychological health is not clear in restaurant services
workers.

For restaurant services workers, occupational factors
such as chemical (e.g., passive smoking, chemical
aromatic hydrocarbons and other fumes, etc.), ergonomic
(e.g., standing and working, bending, lifting, carrying,
etc.), accidents (e.g., high risk of burns or falling, etc.),
and psychosocial (e.g., violence, sexual harassment, high
emotional demands, etc) factors seemed to have potential
significance for their health (Hannerz et al., 2002). Some
of these factors may also be associated with workers’
psychological health. For example, Nakata et al. (2008)
revealed that non smokers exposed to passive smoking at
work are more likely to have been associated with a
higher degree of depressive symptoms than those without
such exposure among Japanese workers who worked in
small and medium-scale enterprises. With regard to
ergonomic factors, Collins (2009) pointed out the potential
relationship between physical demands of work and
fatigue. In general, compared with service workers, the
prevalence and severity of passive smoking or physical
demands were lower among office workers. Thus, long
working hours would be more strongly associated with
psychological health among service workers than among
office workers.

The purpose of this study was to investigate the
relationship between the number of working hours and
psychological health among restaurant services workers
compared with office workers. We hypothesize that long
working hours are more strongly associated with
psychological ill-health among service workers than
among office workers who work in the restaurant industry.

METHOD

The study design was cross-sectional. The Research Ethics
Committee of the Hiroshima University Graduate School of
Education reviewed and approved the study protocol.

Participants

A self-administered questionnaire was mailed to 2,970 service and
office workers, who worked in the restaurant industry in Japan
during October and November, 2008. A total of 1,187 workers
returned the questionnaire (response rate = 40.0%). After excluding
80 participants who left more than one questionnaire item
incomplete, the responses of the remaining 1,107 participants (753
service workers and 354 office workers) were analyzed. It took 10 to
15 min to complete the questionnaire. No incentives were used. The
characteristics of the service workers and office workers in the

restaurant industry are shown in Table 1.

Overall, the service workers were slightly younger, more often
men (62.9 vs. 54.2%), more often smoked (44.6 vs. 33.9%), more
managers (42.0 vs. 29.0%), and worked longer hours and less years
than the office workers. The proportion of full-time workers was less
among the service workers than among the office workers (66.3 vs.
80.2%). No significant difference was found in alcohol consumption.

Materials
Working hours

The number of working hours was measured by questionnaire with a
single item asking, “How long do you work, on average, during the
days that you do work in this company?”, followed by four choices:
“8 h or less” (approximately no overtime hours a month), “8 to 10 h”
(approximately less than 45 overtime hours a month), “10 to 12 h”
(approximately less than 80 overtime hours a month), “12 h or more”
(approximately more than 80 overtime hours a month). The criteria
of 45 and 80 overtime hours a month were adopted from the
Comprehensive Program for the Prevention of Health Impairment
Due to Overwork (Japan International Center for Occupational
Safety and Health, 2002). In Japan, if the number of overtime hours
exceeds 45 h per month, employer shall submit information on the
working environment, working hours, the number of late night work
assignments and the number of late night work hours, the results of
past medical examinations, etc., with respect to workers engaged in
the relevant overtime work to the industrial physician, and shall
receive advice and guidance from the industrial physician, etc., on
health management at the workplace. Furthermore, if the number of
overtime hours exceeds 80 h per month and an employee requests
administrative guidance or the number of overtime hours exceeds
80 h per month for 2 to 6 consecutive months, the employer should
make an effort to provide employees with administrative guidance
by industrial physician.

Psychological health

Psychological health was assessed using the “subjective symptoms”
subscale of the Self-Diagnosis Check List for Assessment of
Worker's Accumulated Fatigue (Japan International Center for
Occupational Safety and Health, 2004) presented by the Japanese
Ministry of Health, Labour and Welfare. This questionnaire was a
state measure of worker’s subjective fatigue with 13 items. Japan
Industrial Safety and Health Association (2004) indicated that this
questionnaire consisted of three dimensions such as fatigue,
psychological stress reactions, and physical stress reactions.
Participants were instructed to rate their psychological health during
the past month. Although the response categories in the original
scale are 0 (rarely), 1 (sometimes), and 3 (often), we revised the
categories to 1 (rarely), 2 (sometimes), and 3 (often) because in
Likert scaling, every item is generally scored on an ordinal level with
equally spaced response categories in order to estimate the
participants’ positions on the continuum with the sum of the scores
of the responses to the items (van Alphen et al., 1994).

Statistical analyses

Differences in demographic variables and percentages of
respondents between office and service workers were assessed
using the x* test. The factor structure of the psychological health
scale was assessed using the maximum likelihood extraction and
Promax rotation methods. Analysis of variance (ANOVA) was
conducted to determine the effects of occupation (service worker vs.
office worker), number of working hours (8 h or less, 8to 10 h, 10 to
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Table 1. Characteristics of the respondents and the results of x2 tests by office and service workers.

Office worker  Service worker Chi-Square
N (%)* N (%)*
Gender 8.1**
Men 192 (54.2) 474 (62.9)
Women 162 (45.8) 276 (36.7)
Age (years) 26.9"**
<20 1 (0.3) 25 (3.3)
20-29 87 (24.6) 245 (32.5)
30-39 135 (38.1) 260 (34.5)
40 - 49 83 (23.4) 109 (14.5)
50 - 59 37 (10.5) 88 (11.7)
=60 11 (3.1) 23 (3.1)
Smoking 11.2*
No 230 (65.0) 411 (54.6)
Yes 120 (33.9) 336 (44.6)
Alcohol consumption 0.1
No 120 (34.0) 261 (34.7)
Yes 233 (66.0) 490 (65.1)
Number of working hours (per day) 50.1***
<8 59 (16.7) 174 (23.1)
8-9 219 (61.9) 297 (39.4)
10 - 11 54 (15.3) 189 (25.1)
212 22 (6.2) 93 (12.4)
Employment type 22.77*
Full-time 284 (80.2) 499 (66.3)
Part-time 70 (19.8) 254 (33.7)
Occupation 17.3°*
Manager 102 (29.0) 311 (42.0)
Nonmanager 250 (71.0) 429 (58.0)
Length of service (year) 20.4*
<1 33 (9.3) 101 (13.5)
1-3 77 (21.8) 181 (24.2)
4-5 52 (14.7) 144 (19.3)
6-10 80 (22.6) 171 (22.9)
10- 20 77 (21.8) 108 (14.4)
221 35 (9.9) 43 (5.7)

* Figures do not always add up to 100% due to rounding or missing data. ** P < 0.01, *** P < 0.001.

12 h and 12 h or more), and their interaction on psychological
health. In addition, Analysis of covariance (ANCOVA) adjusted for
gender, age, smoking, alcohol consumption, employment type and
length of service was conducted to determine the effects of
occupation (service worker vs. office worker), number of working

hours (8 h or less, 8to 10 h, 10 to 12 h, and 12 h or more), and their
interaction on psychological health. The significance level of all
statistical analyses was P < 0.05 (two-tailed test). All data were
analyzed using the Statistical Package for the Social Sciences
version 14.0 (SPSS, Inc., Chicago, IL).
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Table 2. Factor analysis of the subjective symptoms scale using maximum likelihood extraction and Promax

rotation method (N = 1.107)*.

F1 F2 F3

F1: Negative emotions (0=0.87)

Anxiety 0.859 0.047 -0.104

Depressed 0.791 -0.006  0.069

Restless 0.760 -0.102 0.163

Irritable 0.680 0.172  -0.081
F2: Fatigue (0=0.85)

Feel tired when waking up in the morning -0.003 0.848 -0.031

Get tired more easily than before -0.032 0.842 0.010

Exhausted (excluding after exercise) 0.111 0.636  0.023

Feel ill 0.080 0.483 0.180
F3: Concentration/Activity levels (a=0.72)

Lack of concentration -0.027 -0.007 0.925

Often make mistakes 0.011 0.051 0.486

Unmotivated 0.304 0.143 0.323

Inter-factor correlations

F1 F2 F3
F1 1.000 0.710 0.698
F2 1.000 0.638
F3 1.000

T Two items ("Cannot sleep" and "Feel very sleepy during work") were eliminated since low factor loadings were found in

preliminary factor analysis.

RESULTS

First, factor structure of the psychological health scale
was assessed since the “subjective symptoms” subscale
of the Self-Diagnosis Check List for Assessment of
Worker's Accumulated Fatigue consisted from three
dimensions such as fatigue, psychological stress
reactions, and physical stress reactions (Japan Industrial
Safety and Health Association, 2004). Second, based on
the factor analysis, a two-way ANOVA and ANCOVA
adjusted for gender, age, smoking, alcohol consumption,
employment type and length of service were conducted to
test the relationship between the number of working hours
and psychological health among service workers
compared to office workers in the restaurant industry.

Factor structure of the psychological health scale

Initial exploratory factor analysis resulted in three factors.
Two items "Cannot sleep" and "Feel very sleepy during
work", were dropped because of low factor loadings. As a
result, 11 items were left in the final analysis.

The factor structure of the 11-item psychological health
scale was assessed using the maximum likelihood
extraction and Promax rotation methods. The proportion

of explained variance suggested a three-factor solution,
accounting for 70.3% of the total variance. Loading of the
items on each of the three factors (negative emotions,
fatigue, and concentration/activity levels) resulted in
values that were all above 0.32. The “negative emotions”
subscale is related to anxiety or depressive feelings (4
items; e.g., depressed), the “fatigue” subscale is related to
physical exhaustion (4 items; e.g., feel tired when waking
up in the morning), and the “concentration/activity levels”
subscale is related to lack of concentration and low
activity (3 items; e.g., lack of concentration). All items in
each subscale were listed in Table 2. A total was summed
for each subscale. Cronbach’s alpha coefficients for each
subscale were 0.87, 0.85, and 0.72, respectively.

Occupation, number of
psychological health

working hours, and

A two-way ANOVA and ANCOVA adjusted for gender,
age, smoking, alcohol consumption, employment type
and length of service were used to test the relationship
between the number of working hours and psychological
health among service workers compared to office workers
in the restaurant industry. Table 3 shows the results of
two-way ANOVA on the effects of occupation and number
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Table 3. Psychological health scores according to the daily number of working hours and occupation and the results of ANOVAs.

Number of working hours per day

Analysis of variance (ANOVA)

Working hours

Working hours Occupation 9
Stress . x Occupation
. Occupations 8 hor less 8-10h 10-12h 12 h or more
reactions P Main Multiple  Main Multiple Interaction
effects comparison' effects comparison’ effects
M (SD) M (SD) M (SD) M  (SD) F P < 0.05 F P <0.05 F
Negative Office 6.12 (2.48) 6.70 (2.44) 6.83 (2.17) 7.68 (2.44) . _
emotions Service 572 (1.98) 653 (222) 699 (240) 809 (272) &0 d>b; c>a 0.00 0.73
. Office 6.46 (2.17) 6.58 (2.18) 6.94 (2.44) 7.77 (2.07) .
F . . .
atigue Service 509 (1.87) 7.02 (2.15) 7.60 (2.43) 876 (243 >0 2.03 2.88
Concentration  Office 427 (1.34) 455 (1.40) 474 (1.49) 514 (1.52) . _
/Activity levels ~ Service 402 (127) 426 (1.36) 459 (1.51) 520 (1.55 2062 ~ Goadb 337 0.39

T: Bonferroni method; *P < 0.05.

of working hours on negative emotions, fatigue,
and concentration/activity levels.

There was a significant main effect of the
number of working hours on negative emotions (F
(3, 1099) = 18.04, P < 0.05) and Concentration/
Activity Levels (F (3, 1099) = 26.62, P < 0.05). For
negative emotions, multiple comparisons with
Bonferroni method indicated that respondents in
the “12 h or more” group displayed a higher level
of negative emotions than those in the “8 - 10 h”
group, and respondents in the “10 to 12 h” group
displayed a higher level of negative emotions than
those in the “8 h or less” group. For
concentration/activity levels, multiple comparison
indicated that respondents in the “10 to 12 h” and
“12 h or more” groups displayed a lower
concentration/activity levels than those in the “8 h
or less” group, and the respondents in the “12 h or
more” group displayed a lower concentration/
activity levels than those in the “8 to 10 h” group.
There was no significant main effect of occupation

on negative emotions, fatigue, or concentration/
activity levels.

Same results were found when ANCOVA
adjusted for gender, age, smoking, alcohol
consumption, employment type and length of
service was conducted. The interaction between
the number of working hours and occupation had a
significant effect on fatigue. Post hoc comparisons
for each occupation indicated that the fatigue
scores in each working-hour group were
significantly different among the service workers,
whereas the office workers in the “12 h or more”
group displayed a higher level of fatigue than
those in the “8 h or less” and “8 to 10 h” groups
(Figure 1).

DISCUSSION

Longer working hours were associated with a
higher level of negative emotions and lower

concentration/activity levels, irrespective of the
occupation. A dose-response relationship was
found between the number of working hours and
fatigue among the service workers. However,
there was no significant difference among the
three lowest working-hours groups (8 h or less, 8
to 10 h and 10 to 12 h) in the office workers.
Therefore, our hypothesis that long working hours
are more strongly associated with psychological
ill-health among service workers than among
office workers was partly supported.

Increased working hours were associated with
higher level of negative emotions and lower
concentration/activity levels, independent of
occupation. These findings are principally
consistent with previous research findings in many
countries (Grosch et al., 2006; Nagashima et al.,
2007; Otsuka et al., 2009; Park et al., 2001;
Proctor et al., 1996; Sasaki et al., 1999a, b). Our
study thus provides additional evidence to validate
the inverse health effects of the number of working
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Figure 1. Interaction effects between the number of working hours per day and occupation on fatigue, adjusted for
gender, age, smoking, alcohol consumption, employment type and length of service.

hours with respect to emotions  and
concentration/activity levels.

There were no significant differences in fatigue among
the three lowest working-hours groups (8 h or less, 8 to 10
h, and 10 to 12 h) in the office workers, suggesting that
the negative association with fatigue is present when
working 12 h a day. Working 12 h a day is approximately
equal to working 80 overtime hours a month. In Japan, the
Comprehensive Program for the Prevention of Health
Impairment Due to Overwork (Japan International Center
for Occupational Safety and Health, 2002) prescribes that
if the number of overtime hours exceeds 80 h per month
and an employee requests health guidance from a
physician or if the number of overtime hours exceeds 80 h
per month for 2 to 6 consecutive months, the employer
should make an effort to provide the employee with health
guidance through interviews from a physician. The results
of this study are supporting the adequacy of this criterion.

The number of working hours and level of fatigue
showed a linear association among the service workers.
The reasons for this finding may be related to intrinsic
work characteristics (e.g., high reliance on part-time
workers) and work schedules (e.g., long working hours
and night work). In fact, the service workers in the present
study were primarily part-time workers who basically
worked longer hours than office workers. Part-time
workers are generally willing to work longer hours
because they want to make more money; however, they

negative

are also likely to suffer from fatigue. Otsuka and Tatemaru
(2009) analyzed the stressors described by full-time
restaurant services workers, and pointed out that some
distinguishing stressors such as suddenly being asked to
come to work when on vacation because of absenteeism
of part-time workers, high psychological demand because
there were no other full-time workers in the same
restaurant, and low support from one’s supervisor,
seemed to exist among the full-time workers. These
stressors may also be worsening their fatigue.

Several limitations of this study should be noted. First,
the cause-effect relationship between the number of
working hours and psychological health could not be
determined due to the limitation of the method of the
study. Long working hours may have led to high levels of
psychological ill health, but it is also possible that workers
with high levels of psychological ill health tend to work
long hours. A longitudinal cohort study will be required in
the future to determine cause-effect relationships.
Second, those not responding to the survey may have
represented a population who suffered from more health
problems than the respondents, or they might have been
unavailable at the time of the study owing to their long
working hours. The possibility exists that some workers
who had serious health problems or who worked long
hours were unable to answer the questionnaire; thus, we
cannot disregard the healthy worker effect in our results.
Third, information on psychological health was obtained



by self-report measures, which may introduce
recall/reporting bias. Fourth, in this cross-sectional study,
although office workers in the restaurant industry were
considered as the comparison group, another group such
as a nationally representative sample should be
considered in future studies. Fifth, although working hours
were by nature a continuous variable, we failed to have
continuous hours work data. Sixth, more thorough
measures of psychological health should be incorporated
in the future study. Seventh, shift pattern differences
among the office workers and services workers did not
consider. Circadian disruption associated with shift work,
particularly night work, has been reported in the literature
to have a negative impact on fatigue (Boivin et al., 2007).

With these limitations, it is concluded that reducing the
number of working hours is essential to maintain
employees’ health, especially restaurant services
workers’ subjective fatigue, although a further study is
warranted.
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