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Abstract: Association of Sleep Quality and Free
Time Leisure Activities in Japanese and British Civil
Servants: Ali NASERMOADDELI, et al. Department of
Welfare Promotion and Epidemiology, Toyama
Medical and Pharmaceutical University—Sleep
disturbance as a pervasive health problem can directly
affect the physical and psychological well-being of
individuals. Factors that positively relate to sleep quality
can therefore improve healthy functioning. We
examined whether leisure time activities are associated
with sleep quality in two culturally different samples of
civil servants. In this cross-sectional study we
evaluated 1,682 Japanese, in Toyama prefecture (T)
city, and 6,914 British civil servants from the Whitehall
II study undertaken in London. The Japanese version
of Pittsburgh sleep quality index (PSQI-J) was used in
T city and Jenkins’ sleep problem scale was used in
the Whitehall II study. Setting a validated cut-off point
of 5.5 for the PSQI-J global score and the upper tertile
point for the Jenkins’ sleep problem scale, we
conducted logistic regression analysis to assess the
association between leisure time activities and sleep
quality. In both populations, those who participated in
voluntary activities in clubs or organizations were
significantly less likely to have poor sleep quality with
Odds ratios (OR) and 95% confidence intervals
(95%CI) of 0.73 (95%CI; 0.56–0.97) and 0.85 (95%CI;
0.76–0.95) in Japanese and British civil servants,
respectively. Similar findings were apparent for visiting
friends and relatives (ORs 0.60 (95%CI; 0.46–0.80) and
0.71 (95%CI; 0.56–0.90) for Japanese and British
subjects, respectively). Our findings suggest that
engagement in social leisure activities is associated
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with better sleep quality and consequently better
general well-being.
(J Occup Health 2005; 47: 384–390)
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Investigations into the determinants of poor sleep
quality are important for two major reasons. First,
complaints about sleep quality are common and second,
poor sleep quality can be an important symptom of many
medical disorders. Sleep problems usually take one or
more of the following forms: delay of sleep onset,
difficulty staying asleep, or awakening too early.
Inadequate quantity and quality of sleep have long been
observed to be concomitants of a variety of clinical
medical and psychiatric conditions. Poor sleep is
prospectively associated with an increased risk of
myocardial infarction, particularly when combined with
increasing resting heart rate 1). Poor sleep is also
prospectively related to fatal accidents at work and
accident risk is considerably increased in relation to
irregular work hours 2). Good sleep quality has been
associated with better physical health 3, 4) and greater
psychological well-being5, 6). Therefore, factors that affect
sleep quality could also influence the general well-being
of individuals.
Daily life pattern contains both positive and negative
constructs which affect physical and psychological wellbeing: job stress, effort-reward imbalance, social support,
social/leisure activities, family-work interface and
personal health behaviors.
In this study we assessed whether participating in
different leisure or free time activities was associated with
sleep quality in two populations of civil servants. Two
epidemiological scales for measuring sleep, the Jenkins
sleep problems scale7) and the Pittsburgh sleep quality
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index8), were developed to discriminate between good
and poor sleepers and to provide a clinically useful
assessment of a variety of sleep disturbances that might
affect sleep quality.
We assumed that since leisure time activities are
culturally specific, external validity of the results could
be better interpreted if the study were based on data
derived from populations with distinct cultures. In this
regard we assessed the association in the two different
societies of Japanese and British civil servants.

Methods
Subjects
In this cross-sectional study we evaluated 2,080 civil
servants working in departments related to the
municipality of T city in Toyama Prefecture, Japan, in
the spring of 2001. The response rate was 78.3% as 1,628
participants filled in the questionnaire.
We divided the civil servants into four groups based
on the classification system used in the national census
(1995): 1) Administrative 2) Professional 3) Clerical and
4) Protective, Transportation and Telecommunication
service workers who we put into the Office Support
category. We also stratified the age of the participants
into five groups: 29 or younger, 30–39, 40–49, 50–59
and 60 yr or older. This study was in collaboration with
the Whitehall II study9) which was set up to investigate
the degree and causes of the social gradient in morbidity
and mortality in a cohort of civil servants in London.
From the Whitehall II civil servants, 6,873 (66.7%)
subjects (phase 5, 1997) for whom we had complete
information on sleep problem scores were entered into
the analysis. For the Whitehall II data socio-economic
status of subjects was determined by grade of employment
of subjects. Grade of employment was obtained by asking
all participants to give their civil service grade title. On
the basis of salary 6 grade categories were assigned.
Category one represents the highest status jobs and
category 6 the lowest. Full details of the screening
examination for the Whitehall II study are reported
elsewhere9).
Income data were not accessible for the participants in
the T city study, and therefore employment categories
are reported as the socio-economic status.
Participants were informed that by answering and
returning the questionnaires, they would be giving us their
informed consent on data analysis.
Questionnaire
We used the Japanese version of the Pittsburgh Sleep
Quality index (PSQI-J) 10) . The PSQI is a selfadministered questionnaire, which assesses subjective
sleep quality during the previous month. The PSQI
generates 7 components (range of score 0–3): sleep
quality, sleep latency, sleep duration, habitual sleep
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efficiency, sleep disturbances, use of sleeping medication
and daytime dysfunction. The sum of these seven
component scores produces one global score of subjective
sleep quality. The mean ± standard deviation (SD) for
PSQI-J global score was 4.98 ± 2.78. Higher scores
indicate poorer sleep quality. Doi11) reported that a global
PSQI-J score of 5.5 provides an optimal cut-off point of
sensitivity and specificity for subjective sleep quality in
both groups of psychiatric disordered and control
Japanese subjects. The cut-off of 5.5 for PSQI-J was the
upper tertile point in the distribution of PSQI-J global
score.
Jenkins’ sleep problem scale was used in the Whitehall
II study. This questionnaire asks how many times during
the last month the subject had experienced any of the
following; (1) “trouble falling asleep,” (2) “trouble
staying asleep (i.e. wake up far too soon and can’t get
back to sleep)” (3) “waking up several times per night”
(4) “waking up after your usual amount of sleep feeling
tired and worn out.” The following six response categories
were available for each question: Not at all, 1–3 days, 4–
7 days, 8–14 days, 15–21 days and 22–31 days.
Responses were then coded on a 1–6 scale (not at all=1).
All items were equally weighted and summed. The mean
± SD for Jenkins’ score was 9.12 ± 4.43. Higher scores
indicate more sleep problems. We differentiated poor
and good sleepers by the upper tertile score, which was
almost the same percentile of poor and good sleepers
differentiated by the cut-off point of 5.5 in the Japanese
sample.
We asked the participants about the type of leisure
activities they were involved in during their spare time
for a period of 12 months prior to survey by means of the
following items: 1) Having a hobby in general, 2)
Reading, 3) Sightseeing and traveling, 4) Visiting and
chatting with friends or relatives, 5) Pachinko (a slot
machine) game, 6) Karaoke bar and 7) Participating in
voluntary activities in the Japanese population; and 1)
Religious activities, 2) Involvement in clubs and
organizations, voluntary or official, 3) Courses and
education, 4) Cultural visits to stately homes, galleries,
theatres, cinema or live music events, 5) Social indoor
games, cards, bingo, chess etc., 6) Visiting friends and
relatives, 7) Going to pubs and social clubs, 8) Individual
occupations, e.g. reading, listening to music, 9)
Household tasks e.g. maintenance, decorating, 10)
Practical activities, making things with your hands e.g.
pottery, drawing etc., 11) Gardening and 12) Using a home
computer for leisure in the British population.
We also created a summary score for leisure activities,
based on one created previously in the Whitehall II
study12), in both populations. The summary scores were
classified as being social leisure activities, if they entailed
engagement with others, if not they were classified as
individual leisure activities. Therefore, items 2, 4–7) for
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the Whitehall II study and items 3, 4, 7) for the T city
study were regarded as social leisure activities, while
items 1, 3, 8–12) for the Whitehall II study and items 2,
5, 6) for the T city study were regarded as individual
leisure activities. We scored Yes=1 and No=0 for
participating or not participating in each leisure activity.
The scores were then summed and the final scores were
divided into tertiles (low, moderate and high) for each
scale to show whether there was a dose-response
relationship with the sleep quality.
Statistical analysis
We conducted logistic regression analysis to determine
the odds ratios (ORs) and 95% confidence interval
(95%CI) of sleep quality in association with participation
in each leisure time activity. Age, sex and occupational
category or grade, were assumed as confounders for
multivariate analysis. ORs higher than one indicate more
problems with sleep. Goodness of fit was assessed with
the Hosmer-Lemeshow test 13). For the analysis of
summary scores, sleep quality scores in the both study
populations were handled as a continuous variable. Using
a general linear model we checked the differences in the
mean scores of low, moderate and high levels of social
or individual leisure activities. This model gave us the
ability to test an interaction term between social and
individual leisure activities. All statistical tests were twosided. The data were analyzed with SPSS (version 8.0.1J).
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for men and women.
Results from Tables 3 and 4 indicate that in both
populations, visiting friends and relatives and
participating in voluntary activities were associated with
reporting fewer problems with sleep (OR=0.60; 95%CI:
0.46–0.80 and OR=0.71; 95%CI: 0.56–0.90 for visiting
friends and relatives while OR=0.73; 95%CI: 0.56–0.97
and OR=0.85; 95%CI: 0.76–0.95 for practicing voluntary
activities in clubs or organizations in Japanese and British
civil servants, respectively). The other measures of leisure
activity were not associated with sleep problems.
In Figure 1, the estimated mean sleep quality scores
across the three categories of social and individual leisure
activities are shown. These means were adjusted for age,
sex and employment grade or category. The interaction
terms between individual and social leisure activities were
not significant in both study populations. Although a
dose-response relationship was seen for individual leisure
activities, the differences were not significant. In both
populations being in the lowest tertile of practicing social
leisure activities was related to poorer sleep quality. The
Jenkins’ sleep problem scale and PSQI-J scores were 6%
and 7% lower for those in the lowest tertile of practicing
social leisure activities compared to the highest tertile,
in the Whitehall II study and the T city study, respectively.

Results
Cronbach’s alpha for the PSQI-J in the Japanese sample
was 0.64 and for the Jenkins’ sleep problem scale in
British sample was 0.77.
Distributions for basic characteristics (sex, age and
employment category or grade) in the two populations
of study are presented in Table 1. The proportion of
female civil servants was larger in the T city study
(44.6%) than that in the Whitehall II study (29.2%).
However, the majority of participants in both studies were
aged over 40 (mean age of the participants was 46.8 ±
8.87 for the Japanese civil servants, and was 55.9 ± 6.03
for the British civil servants).
ORs (95%CI) of poor sleep quality by age, sex and
employment category of civil servants are shown in Table
2. In both populations females were more likely to have
poor sleep quality than males. ORs for multivariate
logistic regression analysis were 1.28 (95%CI: 1.03–1.59)
for Japanese and 1.61 (95%CI: 1.42–1.81) for British civil
servants. Compared to the Administrative group, other
categories of Japanese civil servants were more likely to
have poor sleep quality but this social gradient was not
apparent for the Whitehall II participants after
multivariate analysis following adjustment for sex and
age of the participants. Sleep disturbance was not
associated with employment grade if analyzed separately

Table 1. Number (percentage) of participants in Japanese
and British civil servants studies

Sex
Male
Female
Age
–29
30–39
40–49
50–59
60–
Employment Category
Administrative
Professional
Clerical
Office Support
Employment Grade
1 (High)
2
3
4
5
6 (Low)

T city

Whitehall

902 (55.4)
726 (44.6)

4,866 (70.8)
2,007 (29.2)

143 (8.8)
101 (6.2)
733 (45.1)
631 (38.7)
20 (1.2)

–
–
1,389 (20.2)
3,430 (49.9)
2,054 (29.9)

137 (8.4)
492 (30.2)
673 (41.3)
326 (20.1)
–
–
–
–
–
–

–
–
–
–
1,413 (20.6)
1,528 (22.2)
953 (13.9)
1,144 (16.6)
917 (13.3)
918 (13.4)
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Table 2. Odds ratios (95% confidence interval) of poor sleep quality by sex, age and employment (category or grade) in
Japanese and British civil servants
T city

Sex
Male
Female
Age
–29
30–39
40–49
50–59
60–
Employment
Category
Administrative
Professional
Clerical
Office support
Grade
1 (High)
2
3
4
5
6 (Low)

Whitehall

Univariate
Odds ratio (95%CI)

Multivariate*
Odds ratio (95%CI)

Univariate
Odds ratio (95%CI)

Mutlivariate*
Odds ratio (95%CI)

1
1.32 (1.08–1.62)

1
1.28 (1.03–1.59)

1
1.62 (1.45–1.81)

1
1.61 (1.42–1.81)

1.05 (0.73–1.51)
1.19 (0.78–1.81)
1
0.77 (0.61–0.96)
1.03 (0.41–2.54)

0.84 (0.56–1.26)
1.17 (0.75–1.80)
1
0.83 (0.65–1.06)
0.84 (0.32–2.22)

–
–
1
0.99 (0.86–1.13)
0.88 (0.76–1.02)

–
–
1
0.98 (0.85–1.12)
0.86 (0.74–1.00)

1
1.78 (1.15–2.75)
1.94 (1.27–2.96)
1.67 (1.06–2.64)

1
1.66 (1.05–2.63)
1.71 (1.07–2.74)
1.65 (1.03–2.64)

–
–
–
–

–
–
–
–

–
–
–
–
–
–

–
–
–
–
–
–

1
1.05 (0.89–1.23)
1.13 (0.94–1.35)
1.28 (1.08–1.52)
1.42 (1.18–1.69)
1.27 (1.06–1.52)

1
1.02 (0.87–1.20)
1.09 (0.91–1.31)
1.17 (0.98–1.39)
1.17 (0.97–1.41)
0.95 (0.78–1.15)

*Adjusted for the other two variables in the table.

Table 3. Associations of poor sleep quality and leisure time activities in T city study, 2001

1) Having a hobby in general
2) Reading
3) Sightseeing and traveling
4) Visiting and chatting with
friends or relatives
5) Pachinko game
6) Karaoke bar
7) Voluntary practices

Number
Yes: No

Univariate
Odds ratio (95%CI)

Multivariate*
Odds ratio (95%CI)

1,053:564
923:708
1,208:423
1,312:312

0.74 (0.60–0.91)
1.01 (0.82–1.23)
0.77 (0.61–0.96)
0.71 (0.55–0.91)

0.76 (0.60–0.95)
1.09 (0.96–1.24)
0.69 (0.54–0.88)
0.60 (0.46–0.80)

274:1,360
371:1,254
366:1,254

1.00 (0.76–1.31)
0.81 (0.63–1.03)
0.68 (0.53–0.87)

1.09 (0.80–1.48)
0.78 (0.60–1.02)
0.73 (0.56–0.97)

*Adjusted for age, sex and employment category.

Discussion
The present study describes subjective sleep quality
from a cross-sectional study of individuals with relatively
stable jobs from two different cultural backgrounds. Since
the sleep measurement tools were different in the two

populations, we decided to compare intrapopulation
differences rather than interpopulation differences to
explore common findings. Our findings suggest that there
is a social gradient in sleep problems in Japanese Civil
servants, but not in British Civil servants. However,
despite these differences in the social gradients in sleep
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Table 4. Associations of poor sleep quality and leisure time activities in Whitehall II study, phase 5, 1997
Number
Yes: No
1) Religious activities
2) Clubs and organizations
voluntary or official
3) Courses and education
4) Visiting cultural places
5) Social indoor games
6) Visiting friends and relatives
7) Going to pubs and social clubs
8) Reading, listening to music
9) Household tasks
10) Practical activities and
making things by hand
11) Gardening
12) Using a home computer

Univariate
Odds ratio (95%CI)

Multivariate*
Odds ratio (95%CI)

2,297:4,473
2,968:3,806

0.99 (0.89–1.10)
0.81 (0.73–0.90)

0.99 (0.88–1.10)
0.85 (0.76–0.95)

1,293:5,381
5,324:1,405
1,791:4,965
6,347:312
3,703:2,954
6,513:264
5,112:1,651
2,048:4,700

0.91 (0.79–1.04)
0.92 (0.81–1.05)
0.87 (0.77–0.98)
0.72 (0.57–0.92)
0.90 (0.81–1.00)
0.86 (0.66–1.12)
0.76 (0.67–0.85)
0.98 (0.88–1.10)

0.87 (0.76–1.00)
0.96 (0.84–1.10)
0.89 (0.79–1.00)
0.71 (0.56–0.90)
0.96 (0.86–1.07)
0.83 (0.64–1.08)
0.90 (0.79–1.02)
0.95 (0.84–1.06)

5,507:1,253
2,631:4,171

0.85 (0.74–0.97)
0.82 (0.74–0.92)

0.91 (0.79–1.04)
0.89 (0.80–1.00)

*Adjusted for age, sex and grade of employment.

problems, we do find that increased social leisure
activities are associated with decreased sleep problems
in both groups. In both populations being in the moderate
to high social leisure activity group resulted in better sleep
quality.
Previously, studies have suggested that ‘activity’ is
related to improvements in sleep quality. These activities
range from exercise participation 14) (which suggest
physiological mechanisms connecting exercise with
increased sleep need)15) to recreational16) and social17)
activities. Our findings support the notion that social
leisure activities, that are not necessarily associated with
increased physical activity, are related to improvements
in sleep quality.
Potential mechanisms by which social leisure activities
might improve sleep quality could be through their
contribution to mood and well-being. For example, it
has been shown that passive engagement in stimulating
daytime activities can significantly affect both sleep
architecture and need for sleep18). The present author
previously reported from the same population of Japanese
civil servants that psychological stress at work is related
to sleep quality and this effect is moderated by sense of
coherence (SOC)19). The strength of one’s SOC is shaped
by three kinds of life experiences: consistency, underloadoverload balance, and participation in socially valued
decision making 20) . Based on these results it was
concluded that exposure to an enriched environment,

Fig. 1. Estimated mean ± SE for sleep quality score by the
level of leisure activities. *p<0.05: Low social activity
in comparison with moderate and high activity levels.
Note: Higher scores indicate poorer sleep quality.
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defined as a combination of more opportunities for
learning and social interaction, in addition to physical
activity, might produce a host of structural and functional
changes that lead to changes in sleep problems.
While significant associations were found between
specific sorts of leisure activities and sleep quality, due
to the cross-sectional nature of the analysis we cannot
discern from these data the temporal order or causal
direction of these relationships. In this regard there is
also room to argue that poor sleep quality is the cause of
low mood and therefore participating in fewer social
leisure activities, but there is a growing body of
knowledge to support the idea that engaging in
meaningful and productive activities is a key component
in promoting health in later life21–24). Nakanishi25) also
reported from a prospective community-residing sample
of elderly people that discontinuing or not participating
in social activities were associated with higher mortality
rates in comparison to those who continued to participate,
after controlling for changes in disability.
The role of depression in mediating some of the
relationships we observe needs to be considered.
Although with mild to moderate depression there has been
a reported disturbance in leisure time activities26), the
relationship is not necessarily one-way. Findings from a
longitudinal study on a sample of the Finnish population
aged 60 yr or over showed that having poor emotional
relations predicted depression within five years among
initially non-depressed men27). In the Whitehall II study
we found that leisure activities remained associated with
sleep disturbance following adjustment for General
Health Questionnaire caseness for depressive mood,
suggesting that not all of the relation of social activities
to sleep disturbance is attributable to psychological
distress (results not shown). We have not examined other
measures of mood or well being that may mediate these
associations.
Higher likeliness of poor sleep quality in female civil
servants in both populations may point to the burden of
psychological stress at work and family responsibilities
in the hours after work. In comparison to the
Administrative group other employment categories were
more likely to have poor sleep quality in both univariate
and multivariate analysis in the Japanese sample, which
suggests that socioeconomic circumstances should be
taken into consideration as a factor that influences sleep
quality. Among the Whitehall II participants we also
observed an association between lower grade of
employment and poor sleep quality in a univariate
analysis, but the significant association disappeared when
the strong confounder of gender entered the model. These
findings for British civil servants are in concordance with
what Moore28) reported on a community sample of 1,139
working Americans in which higher income was
associated with better sleep quality.
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The strengths and limitations of our study need to be
considered. We have shown in two large samples that
leisure activities are related to sleep quality. However,
the scales used to assess sleep quality were different. Our
findings indicate that, despite this mismatch we see
associations in both populations suggesting that it is the
‘common’ aspects of sleep disturbance captured by both
scales that are associated with leisure activities. In the
present study there is no information on the frequency of
the practice of each leisure activity, but the results for
the summary scores make us believe that cumulative
social leisure activities are important for better sleep
quality. Additionally, as discussed our analyses are crosssectional and thus require the collection of longitudinal
data to dissect the temporal nature of the associations
with precision.
In conclusion, this cross-cultural report highlights the
importance of social leisure activities and their
associations with sleep quality and sleep related problems.
These findings have important health promotion
implications.
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