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Abstract: In order to clarify poor sleep habits and prevalencein sleep problems (distur bances) of
healthy male white-collar workersand therelationship of theseto age and job type, a total of 1,161
Japanese employees of an electric equipment manufacturing company (aged 23 to 59, mean 37 year s)
were surveyed by means of a mailed questionnaire. The workers were asked about eleven sleep
habits. They werealso divided into four groups according to age and job type: 23-29 (n=226), 30-39
(n=597), 4049 (n=225) and 50-59 (n=113); managerial (n=209), professional (n=336), technical
(n=475) and clerical (n=134). In thisstudy, the sleep problemswere defined aswho had at least one
of the following four poor sleep habits: 1) taking more than 30 minutesto fall asleep, 2) awakening
during sleep (ADS) almost every day, 3) early morning awakening (EMA) almost every day, and 4)
excessive daytime sleepiness (EDS) at work almost every day. Analyses showed that sleep problems
were present in 26.0% of workers; the problems were most serious among workers aged 50 years
and more (36.0%) which may be dueto a significant increasein the prevalencerate of EMA. The
resultsrevealed that sleep problemsare common in male white-collar daytimeworkers. Thefindings
also suggest a need for increased attention to sleep problemsin older workersand younger oneswith
EDSat work.
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I ntroduction

It isawell known fact that sleep and health are closely
related™. Intheworking population, inadequate sleep could
induce not only deterioration of health but could also lead
to deepiness during work which is associated with increased
risk of accident at work, absenteeism, low work productivity,
and less job satisfaction™®. Sleep istherefore essentia for
workers' health and welfare as well as for their safety and
productivity in the workplace.

A number of studies have reported sleep problemsin shift

*To whom correspondence should be addressed.

workers, and found that the sleep quality of rotating shift
workers or permanent night workers is poorer than that of
permanent day workers®*), Studies on sleep in working
populations have therefore been mainly focused on low
quality of sleep in shift or night workers. Yet, over 70% of
the working population of most industrialized countries
including Japan are working in daytime!?, and it has been
reported in previous epidemiological studies that about 25—
30% of daytime workers have problems with slegp* 1419,
indicating that these problems in day workers are also an
important occupational health problem. However, only a
few studies have investigated the prevalence of sleep
problems in daytime working populations® 17, including
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two reports from Japan* . One of these reports'¥ suggests
that the prevalence of sleep problems (27.7%) in Japanese
daytime white-collar workersis similar to that reported in
studies in other countries® 19; on the other hand, another
study®® indicated a lower (7.1%) prevalence rate. The
conflicting findings suggest a need for further investigation
to clarify the reasons for the differences in the prevalence
rates as well as factors associated with them. One reason
for the differences could be the definition of sleep problems
since various definitions were used in previous studies® 1+
1, Moreover, factors such as age and occupation may affect
the prevalence of sleep problems. Agingisawell known
factor in the disturbance of sleep; a higher prevalence rate
of sleep problems in older workers has been observed in
previous studies® 1417, And some occupations have been
observed to show higher prevalence rates than others'®.

In the present study, to examine further the sleep habits
and prevalence of deep problems, and the relationship of these
to age and job type in Japanese white-collar workers, a cross-
sectional study was conducted at an electric equipment
manufacturing company. Eleven subjective deep habitswere
assessed by means of a self-administered questionnaire.

Subjectsand Methods

Subjects

A total of 2,625 full-timeworkersin an €l ectric equipment
manufacturing company, aged 18 to 59 were surveyed in
April 1997 by means of a mailed self-administered
guestionnaire on demographic information, sleep
characteristics and current job type and schedule. A total of
2,420 (92.2%) workers responded to the survey. Since our
primary interest in this study wasto determine the preval ence
of sleep problems in male white-collar daytime workers,
shift workersand blue-collar workers (n=716) were excluded
from the analyses; female workers were also excluded
because of the skewed distributions in age and job type
(n=466). Sixty-eight workerswho had a missing response
in the questions concerning demographic information and
job types were eliminated from the analyses. Nine workers
who did not fill out any question in the sleep questionnaire
wereaso eliminated. Finally, atotal of 1,161 workers, aged
23t0 59 (mean 37 years) were subjected to the analyses.
Workers were divided into four groups according to their
age or job type asfollows (Table 1): 23-29 (n=226), 3039
(n=597), 4049 (n=225) and 50-59 (n=113); managerial
(n=209), professional (n=336), technical (n=475) and clerical
(n=134). Owing to the quite small population of service

Table 1. Major characteristics of 1,161 male
workers of an electric equipment manufacturing
company
Characteristic Total Percentage
Age, years
23-29 226 19.5%
30-39 597 51.4%
40-49 225 19.4%
50-59 113 9.7%
Job type
Managerial 209 18.0%
Professional 336 28.9%
Technical 475 40.9%
Clerical 134 11.5%
Service 7 0.6%

workers (n=7) in this study, they were excluded from the
analyses of sleep problemsin various job types (Table 5).
The present study was carried out with the informed consent
of all the workers.

Seep questionnaire

A self-administered sleep questionnaire was devel oped
for this study and included eleven questions, i.e., daily
sleeping hours, time to fall asleep, ADS, EMA, sleeping
well at night, sufficiency of deep, dozing or napping during
commuting time or lunch break, EDS at work, absent from
or late for work due to oversleeping, use of medication to
help deep, and seeking medical help for degp problem (Table
2). Eachreply wasrated on afour to six-point scale. Inthis
study, to determine the healthy workers who suffer from
specific poor sleep habits and sleep problems almost every
day, we attempted to dichotomize each sleep habit question
and set a criterion response as in Tables 4 and 5. Sleep
problems were defined as workers who had at |east one of
the following four poor sleep habits: 1) taking more than
30 minutesto fall asleep, 2) awakening during sleep (ADS)
amost every day, 3) early morning awakening (EMA) almost
every day, and 4) excessive daytime sleepiness (EDS) at
work almost every day.

Satistical analysis

Differences in the data of reported hours on sleep by 10-
year age groups and ages of workersin each job type were
tested by one-way analysis of variance (ANOVA).
Prevalence datawere computed asthe proportion of workers
exceeding acriterion level of each questionnaireitem (Tables
4 and 5). The x? test was performed to analyze differences
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Table2. Sleep questions
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1

10.

11

On the average, how much sleep per day did you usually take during the last year?

(2) less than 5 hours (2) 6 hours (3) 7 hours (4) 8 hours (5) 9 hours (6) 10+ hours

How long does it usually take you to fall asleep in bed?

(1) 0-10 minutes (2) 11-30 minutes (3) 31-59 minutes (4) 1-2 hours (5) 2+ hours

How often do you have difficulty staying asleep?

(2) never (or almost never) (2) few times a year (3) more than once a month

(4) more than once a week (5) almost every day

How often do you wake up too early and can’t fall asleep again?

(1) never (or almost never) (2) few times a year (3) more than once a month

(4) more than once aweek (5) almost every day

Do you usually sleep well at night?

(1) very well (2) fairly well (3) not so well (4) very poorly

How often do you take a nap while commuting time or during lunch break?

(1) never (or almost never) (2) few times ayear (3) more than once a month (4) more than once a
week (5) almost every day

Do you think your daily sleep is sufficient?

(2) very much sufficient (2) fairly sufficient (3) somewhat insufficient (4) definitely insufficient
How often do you feel very drowsy when you are at work?

(2) never (or amost never) (2) few times ayear (3) more than once a month (4) more than once a
week (5) amost every day

How often were you late from or absent for work due to oversleeping in the last year?

(1) never (2) 1-3 times (3) 4—6 times (4) 711 times (5) 12+ times

How often did you use tranquilizers or other sleeping drugs to help you sleep within the last year?
(1) never (2) 1-9 times (3) 10+ times (4) more than once aweek (5) almost every day

Do you have any sleep problems or have you sought medical help (doctor or nurse) for sleep
problems within the last year?

(1) no, never (2) | have alittle bit of trouble but haven’t sought medical help (3) | have a serious
trouble but haven't sought medical help (4) | have sought medical help for sleep problems

Table3. Reported hours of sleep as a percentage of each age groupsin 1,161 male workers

Reported hours of sleep

Agegrou N Average hours (SD) 2
gegroup o5 6 7 8 90 « (50)
23-29 226 18 36.3 53.1 8.0 0.9 6.70 (0.68)
30-39 597 3.0 345 49.4 12.4 0.7 6.73 (0.74)
40-49 225 4.0 37.8 44.9 13.3 0.0 6.68 (0.75)
50-59 113 18 41.6 46.0 8.8 1.8 6.67 (0.73)
Total 1161 2.8 36.2 48.9 11.4 0.7 6.71 (0.73)

aNo significant differences were found in age groups.

in sleep variables of age groups and job types; the Kendall’s
T, rank correlation coefficients were calculated to examine
the relationships between age groups and sleep variables.
The significance level of all statistical analyseswas set at a
probability of less than 0.05 (two-tailed test). All datain
this study were analyzed by means of the Statistical Package
for the Social Sciences version 6.1 (SPSS Inc., Chicago,
U.SA).

Results

Table 3 shows reported hours of sleep by age. No
significant differencesin daily sleeping hours were found.
The averagelength of degpwas 6.7 hoursfor al theworkers;
the 30—-39 year age group was the highest and the 50-59
year age group was the lowest. Tables 4 and 5 show the
prevalence of sleep habits exceeding criterion levels by age
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Table4. Poor sleep habitsand the prevalence of sleep problems as a percentage of each age group in 1161 male workers
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Age groups
Questions Criterion response 23 29 30-39 40-49 5059 Total ap °T,
n=225-226 n=593-597 n=222-225 n=113 n=1154-1161
Sleep habits:

Timeto fall adeep Over 30 minutes 124 1.9 7.1 14.0 11.3 0 .025
Awakening during sleep (ADS) Almost every day 10.6 15.8 10.2 20.2 141 p<.05 .027
Early morning awakening (EMA) Almost every day 0.9 17 18 6.1 20 p<.01 .067%
Sleep well at night Very poorly 13 0.8 0.9 0.0 0.9 0 .028
Dozing or napping in daytime Almost everyday 13 22 0.4 2.6 1.7 0 .00
Sufficiency of sleep Definitely insufficient 71 87 6.3 2.6 73 0 .039
Excessive daytime sleepiness (EDS) at work Almost every day 6.2 2.7 22 35 34 0 .052
Being absent from or late for work dueto oversleeping  More than 12 times ayear 0.9 17 0.0 0.0 1.0 0 .038*
Use of medication to help sleep Almost every day 0.4 0.8 13 0.9 0.9 .023
Sought medical help for sleep problem Yes 18 15 14 26 16 .001
cSleep problems Present 257 26.4 20.1 36.0 26.0 p<.05 .008

ax>-test among age groups. "Kendall’s T, rank correlation coefficients #p<.05. The sleep problems were defined as who had at least one of following
four poor sleep habits: 1) taking more than 30 minutesto fall asleep, 2) ADS almost every day, 3) EMA almost every day, and 4) EDS almost every day.

Table 5. Poor sleep habits and the prevalence of sleep problems as a percentage of each job typein 1154 male workers

Job types
Questions Criterion response Managerid  Professond  Technicd  Cleicd  Totd P
n=206-208 N=334-336 n=473-475 n=134 n=1147-1154

Mean ages (SD) 481(58) 342(58) 330(57) 388(89 36.8(83) 2p<.001
Sleep habits:

Timeto fall adeep Over 30 minutes 8.7 11.0 12.8 9.7 11.3

Awakening during sleep (ADS) Almost every day 154 13.7 137 14.2 141

Early morning awakening (EMA) Almost every day 29 12 21 22 2.0

Sleep well at night Very poorly 10 0.9 0.8 0.7 0.9

Dozing or napping in daytime Almost every day 14 27 15 0.7 17

Sufficiency of seep Definitely insufficient 7.2 8.7 8.0 15 73 bp<.05

Excessive daytime deepiness (EDS) at work Almost every day 38 30 4.2 0.7 34

Being absent from or late for work due to overseeping  More than 12 times ayear 0.0 1.8 13 0.0 1.0

Use of medication to help sleep Almost every day 1.0 12 0.6 22 0.9

Sought medical help for sleep problem Yes 24 12 1.3 30 16

¢Sleep problems Present 284 24.1 27.0 224 26.0

20ne-way ANOVA. ® x?-test among job types. ¢The sleep problems were defined asin Table 4.

group and job type; prevalence of sleep problemsis also
shown in the same table. Significant age differences were
found in the prevalence of ADS, EMA, and sleep problems;
and a significant job type difference was found in the
prevalence of definite insufficiency of sleep.

Age groups were positively and significantly correlated
with the prevalence of EMA (Fig. 1), and inversely correlated
with the frequency of being absent from or late for work
dueto overdeeping. Asshownin Table 4 and Figure 1, the

prevalence of sleep problems was between 20 and 27% in
the 23-29, 30-39, and 40-49 age groups, but the rate
exceeded 36% in the 50-59 age group. In contrast, the
prevalence of EDS at work was higher in younger workers
than in older ones.

Discussion

This study demonstrates that the sleep problems are
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Fig. 1. Percentages of 1) taking morethan 30 minutesto fall asleep
(o ), 2) early morning awakening almost every day ( a ), 2) awak-
ening during sleep almost every day (O ), 4) excessive daytime sleepi-
ness at work almost every day (O ), and 5) any of four specific poor
sleep habits (m ) as a percentage of each age groupsin 1,161 male
workers.

Number of workers: 226 for 20-29; 597 for 30-39; 225 for 4049; 113
for 50-59.

common in male white-collar workers in an electric
equipment manufacturing company, as reported in the
previous studies® ), Qverall 26.0% of the workers
responded that they had at least one of four specific poor
sleep habits (taking more than 30 minutes to fall asleep,
ADS amost every day, EMA amost every day, or EDS at
work almost every day) in the last year (Table 4).

The prevalence of sleep problems in male workers was
similar to that reported in Japanese daytime white-collar
workers¥ (27.7%), aswell asto that in two studieson daytime
workers in Western countries® ® (28.2% and 25.8%,
respectively). It was higher than the prevalence reported
by one Western study (15.8%)'” and one Japanese (7.1%)*
study. Thedifferencesinthe rates among these studies might
be attributable to the definition of sleep problems
(disturbances). Some studies used a single item to define
it For example, Jacquinet-Salord et al.*? assessed sleep
disturbances by asking “Do you sleep well without sleeping
tablets?’ Thisquestion may overlook the workerswho have
sleep problems without using sleeping tabl ets which could
lead to alower prevalencerate. Also, Kuppermann et al.*®
asked whether the workers ‘now’ had problems with sleep.
Motohashi et al.*® inquired whether the workers ‘always’
had symptoms of deep disturbance; the prevalence of workers
who ‘always have sleep disturbances was 7.1% whereas
‘often’ was 37.0%. Such adopting a single item could
possibly induce awide gap in prevalence rates since it could
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be affected by the condition of theitems. And asaresult, it
would lead to adifficulty in comparing the prevalence rates
among studies. On the other hand, Lavie® defined sleep
disturbances asdifficulty infaling asleep, ADS and/or EDS.
Tachibana et al.¥ defined it as workers troubled with any
of following three sleep complaints, i.e., difficulty in falling
adeep, ADSand EMA in the previous month. A combination
of three different complaints were used to define sleep
problems (disturbances) in these two studies® 9. An
advantage in defining sleep problems by a combination of
different items is that the items are based on specific and
concrete sleep habits. If the workers were merely asked
‘Do you have slegp problems or not? , some of them without
subjective symptoms might be overlooked since it depends
on theworker’s subjective feeling of having sleep problems
or not. Inthe current study, we considered sleep problems
as having any of four specific poor sleep hahits; these habits
were selected on the basis of the fact that not only nighttime
sleep but also daytime sleepiness at work are considered as
a serious occupational health problem*®. Although further
studies are needed to define the sleep problems in
epidemiological studies, the results showed that one of four
daytime white-collar workers suffer from sleep problems
in this study.

The prevalence of slegp problemswas highest among the
workersaged 50 yearsand more (Table4, Fig. 1). Our finding
of more frequent sleep problems in older workers agrees
with the previous findings® 141610, Tachibanaet al.*¥ found
significant increasesin difficulty in falling aseep, midsleep
awakening (awakening during sleep) and EMA with
advancing age; prevalence of insomniac workerswas 3 times
higher in the older workers (42.3%) than in the younger
ones (13.5%). Lavie® showed that male industrial workers
had a significant age trend in midsleep awakening, with a
4-fold increase in complaints from 5% at years 18-24 to
more than 20% at 55 years and more. Jacquinet-Salord et
al.!” also found a significant positive relationship between
age and the prevalence of slegp disturbances which had no
relation to the differences in physical working conditions;
the disturbances were particularly frequent at ages over 55
years. The present and these previous findings suggest that
ages 50-55 years appear to be a critical point for sleep
problems in male workers which could be attributable to
combined increases in difficulty falling asleep, EMA and/
or ADSwith age. A possibleexplanation for an acuteincrease
in sleep disturbances in older workers is that pathological
changes occur with advancing age; it has been reported that
deep-related breathing disturbances, periodic limb movement

Industrial Health 2000, 38, 62—68
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disorder during sleep, coexisiting medical problems, and
degenerative central nervous system changes significantly
influence the dleep of older adults'®2?2. Andinarecent study,
depressed mood of older adults was pointed out as a factor
in disturbing sleep®. Thus much attention should be paid
to deep disturbancesin workers over 50 years of age because
such changes could contribute to the disturbances.

No significant relationships were found between age
groups and the prevalence of using medication to help sleep
or seeking medical help for sleep problem. However, in
the 50-59 year age group, workers who used medication to
help sleep almost every night (2.7%) was about twice as
high asin other age groups. Jacquinet-Salord et al.*” found
significant age associated increases in sleeping tablet
consumption; workers over 55 years of age exceeded 7.0%
which was more than three times higher than for workers
under 54 years. Similarly, workerswho sought medical help
for sleep problems were higher in the 50-59 year age group
in this study. These results suggest that the quality of
nighttime sleep of older workersislower than in younger
ones. Further studies are required to confirm these relations.

Age groups were inversely and significantly correlated
with frequency of being absent from or late for work dueto
oversleeping. Inthe current study, prevalence was highest
in the 30—-39 year age group (1.7%) and the 20-29 year age
group was next (0.9%). No workersin the 40-49 and 50—
59 years age groups responded that they had been absent
from or late for work due to oversleeping in the last year.
Reasons for being absent or late from work for oversleeping
in relation to sleep habits should be explored in the future
study.

Another finding in younger workers was that the
prevalence of EDS at work was higher in the 23-29 age
group than in the other age groups though not statistically
significant. The results of the current study suggest that
EDS at work occurs more often in younger workers but some
different findings have been obtained in previous studies
concerning therel ationship between age and EDS*?7. Bixler
et al.? found a significantly higher prevalence of EDSin
the 18 to 30 year old group than in the 31 to 50 year and 51
to 80 year old groups. Lugaresi et al.?® also found similar
resultsin the 10 to 19 year old group. In contrast, Klink et
al.?® and Partinen et al.?” found that EDS increased with
age. Inaworking population, Lavie® found no association
between age and the prevalence of EDS. It could be
considered from theseresultsthat factors other than age might
affect EDS. A recent study reported that life style factors
such as physical activity and acohol consumption have a

significant effect on daytime slegpinessin shift workers®.
Although the factors affecting EDS have not been fully
clarified, the evidence that workers with EDS at work have
a higher prevalence of work accidents® suggests the need
for an increased attention to such workers. Future studies
should explore factors affecting EDS at work in more detail.

No significant differences in sleep variables among job
types except for definite insufficiency of sleep were found
in the current study (Table 5). The prevalence of definite
insufficiency of sleep in clerical workerswas 1.5% whereas
for other job types it was between 7.2% and 8.7%. The
results suggest that the prevalence of poor sleep habits are
mainly associated with age but not with job type. However,
it has been reported that occupations such as those of bus
drivers, teachers, laborers, gardeners and construction
workers have ahigher prevalence of insomniathan directors,
physicians and dlectricians'®. It could be hypothesized from
these studies that differences in occupations rather than job
types might affect prevalence of sleep problems. Further
research concerning the relationship between occupational
factors and sleep problems is needed.
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