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Objective: This study, using Short-Form 8 (SF-8), was undertaken to assess the effects of insomnia and
sleep medication use on quality of life (QOL) in 2822 people (ages 20-97 years) in a rural population. Fac-
tors associated with deterioration of the mental component summary (MCS) score and physical compo-
nent summary (PCS) score were investigated.

Methods: Questionnaires asked participants’ basic information and included assessments using SF-8, the
Pittsburgh Sleep Quality Index (PSQI), and a 12-item version of the Center for Epidemiological Studies

gmgd; e Depression scale. Results of PSQI supported the classification of subjects as good sleepers, good sleepers
SF-8 using sleep medication, insomniacs, and insomniacs using sleep medication.
Sleep medication Results: Insomnia was associated with low scores of MCS and PCS. Nevertheless, sleep medication use
Insomnia was associated with low PCS scores only. Good sleepers using sleep medication had significantly higher
MCS MCS scores than either insomniacs or insomniacs using sleep medication, but lower scores than good
PCS sleepers. Similarly to insomniacs using sleep medication, good sleepers using sleep medication had sig-

nificantly lower PCS scores than either good sleepers or insomniacs.

Conclusions: Sleep medication was useful to improve mental QOL. That usage, however, might degrade

the physical QOL, possibly because of the medication’s adverse effects.

© 2010 Elsevier B.V. All rights reserved.

1. Introduction These various daytime dysfunctions attributable to insomnia are

Insomnia is well known as a common disorder [1-3] with a
prevalence of about 20% among the general population [4,5]. Major
symptoms of insomnia are poor nocturnal sleep and impaired day-
time functioning during wakefulness [6]. In the 2nd edition of
International Classification of Sleep Disorders (ICSD-2) [7], daytime
impairment as well as nighttime sleep difficulties - difficulty initi-
ating sleep, difficulty maintaining sleep, waking up too early or
sleep that is chronically nonrestorative or poor in quality - are
emphasized among the diagnostic criteria.

Reports describing clinical populations show that patients with
chronic insomnia commonly complain of subjective daytime
impairments including mood disturbances, concentration prob-
lems, elevated fatigue, and sleepiness [6,8]. Regarding objective
daytime impairments, these patients show impairments in tasks
evaluating vigilance, working memory, and motor control [9,10].

* Corresponding author. Address: Japan Somnology Center, Neuropsychiatric
Research Institute, 1-24-10 Yoyogi, Shibuya-ku, Tokyo, Japan. Tel.: +81 3 3374
9112; fax: +81 3 3374 9125.

E-mail address: taeko_ssi@yahoo.co.jp (T. Sasai).

1389-9457/$ - see front matter © 2010 Elsevier B.V. All rights reserved.
doi:10.1016/j.sleep.2009.09.011

presumed to degrade quality of life (QOL), an evaluation of general
daytime functioning [11,12]. Reportedly, degradation of QOL, as
evaluated using the standardized 36-item Short Form Health Sur-
vey of the Medical Outcomes Study (SF-36), is associated with
insomnia’s severity [13]. Because QOL is a complex and multidi-
mensional term, it can reflect the lifestyle, health status, and so-
cio-environmental background of subjects. Although such factors
should be analysed when evaluating QOL, few reports have de-
scribed an association between insomnia and QOL in a general
population with due consideration of these demographic factors.
Results of previous studies revealed the use of sleep medication
for insomnia by approximately 5-8% of the general population
[1,14,15]. The relative frequency among the general population of
people with at least occasional use of sleep medication is approx-
imately 3-11% [1,16,17]. Several studies conducted in clinical set-
tings have revealed that the use of sleep medication improves not
only sleep quality but also daytime ability to function and a sense
of physical well being of patients with insomnia [18,19]. In addi-
tion, long-term nightly pharmacologic treatment of primary
insomnia with any hypnotic has been reported to enhance both
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mental QOL and physical QOL [20]. Contrary to those reports, oth-
ers have described sleep medication as having no significant effect
on next-day psychomotor performance or QOL [21,22]. Further-
more, differences in the effects of sleep medication between men-
tal and physical QOL among the general population have not been
clarified yet.

In the series of Daisen sleep health care studies, we first re-
ported the prevalence of restless legs syndrome (RLS) among resi-
dents in rural areas and the negative impact of the disorder on QOL
[23]. Secondly, we presented data related to the influence of
insomnia and sleep medication use on depressive symptoms
[unpublished observations]. For the present study, we used the
8-item Short Form Health Survey of the Medical Outcomes Study
(SF-8) - a simpler version of SF-36 that is nevertheless as useful
as SF-36 for evaluating QOL [24,25] - to clarify the above-described
issue of the association between insomnia, sleep medication use,
and QOL. This study was designed to evaluate QOL among the gen-
eral population in a rural community using SF-8, particularly
addressing the impact of insomnia and sleep medication use on
the mental component summary (MCS) score and physical compo-
nent summary (PCS) score.

2. Methods
2.1. Subjects and procedures

The ethics committees of Tottori University approved this
study. All subjects gave their informed consent to take part in this
investigation.

This survey was conducted as a part of the above-described
Daisen sleep health care studies undertaken in a rural community
in Tottori prefecture in western Japan [23]. The total population of
the town was 6643 in 2004, with 5528 residents aged 20 years or
older (2521 men and 3007 women). Major industries in this area
are agriculture, farming, and tourism. The questionnaire survey
was conducted during November 2005-January 2006. With the
cooperation of local public health nurses, questionnaires were
delivered to all residents who were 20 years of age or older.

The questionnaires requested information related to family cir-
cumstances, existence of family members who need home-based
nursing care (home-based nursing care), existence of any currently
treated disease, smoking habits, and drinking habits. We used SF-8
for assessing QOL [26], a Japanese version of the Pittsburgh Sleep
Quality Index (PSQI) [27,28] for inferring sleep disturbances in
the subjects, and a 12-item version of the Center for Epidemiolog-
ical Studies Depression scale (CES-D) [29] for estimating depres-
sive symptoms. The SF-8, consisting of domains including
vitality, social function, mental health, role emotional, general
health, physical function, role physical, and bodily pain, were cal-
culated according to standard methods. The MCS scale of the SF-
8 was evaluated as an index of mental QOL; the PCS subscale
was evaluated as an index of physical QOL. General population
averages for these scores were set at 50 points. Consequently, a
subject with a score of less than 50 points was inferred to have
deteriorated QOL [25,30].

The PSQI included sub-items evaluating sleep quality (C1), sleep
latency (C2), sleep duration (C3), habitual sleep efficiency (C4), fre-
quency of sleep disturbance (C5), use of sleep medication (C6), and
daytime dysfunction (C7), of which C1-C5 indicate problems with
nocturnal sleep [27,28]. After excluding items of C6, we used the
total score of the Pittsburgh Sleep Quality Index as the score of
insomnia and defined greater than one standard deviation (SD) of
the mean sum score (6.4) as designating insomnia, using a similar
method to that used in our previous report (in submission). Based
on the answers to C6, we defined subjects who used sleep medica-

tions less than once a week as “not using sleep medication” and
once or more a week as “using sleep medication.” According to
these PSQI sub-items, subjects were classified into four groups:
good sleepers (n=2070), good sleepers using sleep medication
(n=95), insomniacs (n = 264), and insomniacs using sleep medica-
tion (n =85). In addition, the subjects were categorized based on
the frequency of sleep medication use obtained from the answer
to C6: no use (n =2300), less than once a week (n = 50), 1-2 times
a week (n =43), and more than three times a week (n=137).

We also used total scores of CES-D as parameters of depressive
symptoms. The CES-D had four response options for each question:
“never or rarely,” “sometimes,” “often,” and “always,” coded as 0-
3. We divided responses into two categories: 0-11 as normal and
12-36 as depressive [29].

Of the 5528 eligible subjects, 2937 subjects (53.1%) responded
to our questionnaires and 2822 (51.0%) completed the question-
naires (1222 male, 1600 female; ages 20-97 years; mean [SD]:
57.4 [17.7] years).

2.2. Statistical analyses

Student’s t-test was used to compare the MCS scores and PCS
scores between the insomniac group and the group of good sleep-
ers. One-way analysis of variance (ANOVA) was used to compare
respective MCS scores and the PCS scores among the four groups
described above: good sleepers, good sleepers using sleep medica-
tion, insomniacs, and insomniacs using sleep medication. In addi-
tion, ANOVA was used to compare these scores among the four
groups, categorized based on the frequency of sleep medication
use described above: no use, less than once a week, 1-2 times a
week, and more than three times a week. When significant differ-
ences were found using ANOVA, a Bonferroni's post hoc analysis
was used. The chi-square test and subsequent residual analysis
were used to compare differences in the rates of insomniacs in
the four groups categorized based on the frequency of sleep med-
ication use. The factors associated with deterioration of the MCS
score and those of the PCS score were examined using a series of
logistic regression analyses. All variables were examined initially
in univariate models. To control for confounding factors and to
determine main correlates, we then performed multivariate logis-
tic regression analyses for all variables that showed a significant
correlation in univariate models. Statistical tests of the regression
estimates’ odds ratios (ORs) were based on Wald statistics. Odds
ratios and their 95% confidence intervals (Cls) were presented to
show the association. These statistical analyses were conducted
using software (Statistical Package for the Social Sciences [SPSS],
ver. 11.5], SPSS Inc., Tokyo, Japan).

3. Results
3.1. Sample characteristics

Demographic characteristics of the sample population are pre-
sented in Table 1. The sample comprised 1222 men (43.3%) and
1600 women (56.7%) with mean [SD] age of 57.4 [17.7] years
(range 20-97 years). The mean family size in this cohort was 4.6
[1.6]: 120 subjects (4.3%) lived alone and 1210 responders
(43.9%) lived with more than five family members.

3.2. Differences in scores of MCS and PCS between the insomniac group
and good sleepers group

Supplementary Fig. 1 (in online supplementary material) por-
trays comparisons between the MCS score and the PCS scores of
the insomniac group’s insomniacs and those using sleep medica-
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Table 1
Demographic characteristics of the sample.
n %

Sex
Male 1222 433
Female 1600 56.7
Age group
20s 242 9.5
30s 266 104
40s 339 133
50s 574 22.5
60s 461 ' 18.0
70s 444 174
80s 204 8.0
90s 25 1.0
Number of family members
Alone 120 . 43
2 (with partner) 351 12.6
3 person 752 270
4 person 504 181
=5 1210 436
Habitual alcohol consumption ,
Yes 1083 ! : 39.0
No 1697 61.0
Smoking habit
Yes 609 21.9
No 2174 78.1

tion (n=365) and comparisons of the good sleepers groups’ good
sleepers and those using sleep medication (n=2165). Regarding
these two values, significant differences were found between these
two groups [MCS score, ti408)=14.5, p<0.01; PCS score,
t2498)=9.9, p <0.01]. The insomniac group showed a significantly
lower MCS score than the good sleepers group (45.3+8.0 vs.
50.5+ 5.9, p < 0.01). The insomniac group also showed significantly
lower PCS scores than the good sleepers group (44.3 +8.6 vs.
48.3+6.9,p<0.01).

3.3. Factors associated with MCS score deterioration

The mean [SD] score of the MCS was 49.7 [6.6] in the total sam-
ple. We designated subjects whose scores were below those of the
population average (50 points) as poor MCS. Results show that the
mean [SD] score was 44.0 [5.3] in the group with poor MCS; the va-
lue was 54.4 [2.8] in the group with good MCS.

Univariate logistic regression analyses were performed for 10
independent variables: sex, age, smoking habit, habitual alcohol
ingestion, living alone, home-based nursing care, existence of dis-
ease currently treated, depression, insomnia, and use of sleep med-
ication (C6). Among these variables, five items (sex, age, home-
based nursing care, depression, and insomnia) were significantly
associated with MCS score deterioration in the univariate model.
Multivariate logistic regression analysis revealed that MCS score
deterioration was significantly associated with being female
(OR=1.52, 95%CI: 1.23-1.89), younger than the median age
(<58 years, OR = 0.75, 95%CI: 0.61-0.92), having a family member
requiring home-based nursing care (OR = 1.67, 95%CI: 1.31-2.12),
depression (OR=5.83, 95%Cl: 4.60-7.38), and insomnia
(OR=2.29, 95%CI: 1.71-3.05) (Supplementary Table 2 in online
supplementary material).

3.4. Factors associated with PCS score deterioration

The mean [SD] score of the PCS was 47.5 [7.4] in the total sam-
ple. We determined the subjects whose scores were below the gen-
eral population averages (50 points) as poor PCS. The mean [SD]

score of this value was 42.5 [6.3] in the group with poor PCS,
although the value was 53.7 [2.2] in the group with good PCS.

Univariate logistic regression analyses were performed for the
same 10 independent variables used for analysis of associated fac-
tors for MCS score deterioration. Among these variables, seven
items (age, smoking habit, habitual alcohol ingestion, existence
of disease currently treated, depression, insomnia, and use of sleep
medication) showed significant correlations with deterioration of
the PCS score. Multivariate logistic regression analysis revealed
that PCS score deterioration was significantly associated with
being older than the median age (=58 years, OR =2.68, 95%Cl:
2.21-3.25), existence of a disease currently treated (OR=1.95,
95%Cl:  1.59-2.39), depression (OR=1.64, 95%Cl: 1.31-2.05),
insomnia (OR = 1.69, 95%Cl: 1.27-2.24), and use of sleep medica-
tion (OR = 1.36, 95%Cl: 1.16-1.61) (Supplementary Table 3 in on-
line supplementary material).

3.5. Differences in MCS scores among the four groups categorized by
both insomnia symptoms and sleep medication use

Fig. 1 presents a comparison of the MCS scores among the four
groups: good sleepers, good sleepers using sleep medication,
insomniacs, and insomniacs using sleep medication. Among the
four groups, this value was significantly different (F3, 2406) = 79.2,
p<0.01), showing the following order: good sleepers
(50.7 £5.8) > good sleepers using sleep medication
(48.1 £7.7) > insomniacs (45.9 +7.8) > insomniacs using sleep
medication (43.6 +8.7). Results of post hoc analyses show that
the insomniacs using sleep medication had significantly lower
MCS scores than those of the good sleepers (p < 0.01), the insomni-
acs (p<0.01), or the good sleepers using sleep medication
(p <0.01). The insomniacs also had significantly lower scores than
the good sleepers (p < 0.01). The good sleepers using sleep medica-
tion had significantly lower scores than the good sleepers (p <0.01)
but had significantly higher scores than those of the insomniacs
(p<0.01).

W using sleep medication
D not using sleep medication
*

J |

MCS score
&
L

304

L

Good sleepers  Insomniacs  Good sleepers  Insomniacs
using sleep using sleep
medication medication

Fig. 1. Differences in MCS scores among four groups categorized by both insomnia
symptoms and sleep medication use. MCS, mental component summary; good
sleepers (n=2070); insomniacs (n=280); good sleepers using sleep medication
(n=95); insomniacs using sleep medication (n = 85); p<0.01, one-way ANOVA.
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Fig. 2. Differences in PCS scores among four groups categorized by both insomnia
symptoms and sleep medication use. PCS, physical component summary; good
sleepers (n=2070); insomniacs (n=280); good sleepers using sleep medication
(n=95); insomniacs using sleep medication (n=85); p <0.01, one-way ANOVA.

3.6. Differences in PCS scores among the four groups categorized by
both insomnia symptoms and sleep medication use

Fig. 2 presents a comparison of PCS scores among the four
groups. A significant difference in this value was found among
the four groups (Fs, 2496) = 72.7, p < 0.01). The scores showed the
following order: good sleepers (48.6+6.6)>insomniacs
(45.4 + 8.0) > good sleepers using sleep medication
(41.9 £ 8.5) > insomniacs using sleep medication (40.5 +9.2). Post
hoc analyses revealed that the insomniacs using sleep medication
had a significantly lower value than that of either the good sleepers
or the insomniacs using sleep medication (p < 0.01, respectively).
The insomniacs also had a significantly lower value than the good
sleepers (p<0.01). The good sleepers using sleep medication
showed a significantly lower value than the good sleepers or the
insomniacs (p < 0.01). No significant difference was found between
the good sleepers using sleep medication and the insomniacs using
sleep medication.

3.7. Differences in MCS and PCS scores among the four groups
categorized by frequency of sleep medication use

Table 2 presents a comparison of the MCS and PCS scores among
four groups categorized according to frequency of sleep medication

Table 2

use. Among the four groups, the MCS scores were significantly dif-
ferent (F3, 2496)= 24.5, p < 0.01). Post hoc analyses revealed that the
group using sleep medication 1-2 times a week and that with sleep
medication more than three times a week had significantly lower
values than that with no sleep medication use (p < 0.01, respec-
tively). For the PCS score, the value was significantly different
among the four groups (F3, 2496) = 64.5, p < 0.01). Post hoc analyses
revealed that the group using sleep medication 1-2 times a week
and the group using sleep medication more than three times a
week had significantly lower MCS scores than the group using no
sleep medication (p < 0.01, respectively). The PCS scores were sig-
nificantly different among the four groups (F3, 2496)=64.5, p <
0.01). Post hoc analyses revealed that all three groups using sleep
medication had significantly lower scores than the group of sub-
jects using no sleep medication (p < 0.01, respectively). The group
using sleep medication more than three times a week had a lower
value than that using sleep medication less than once a week and
1-2 times a week (p <0.01, respectively). The group using sleep
medication 1-2 times a week had a significantly lower value than
that using sleep medication less than once a week (p <0.01). For
respective groups, the numbers and rates of insomniacs were as
follows: no use (n =264, 11.5%), less than once a week (n=50,
32.0%), 1-2 times a week (n =43, 55.8%), and more than three
times a week (n =137, 44.5%). As Table 2 shows, significant differ-
ences were found in the rates of insomniacs among the four patient
groups ( Xé) =188.9, p <0.01). The rest error test revealed that the
two groups using sleep medication more than once a week showed
higher rates of insomniacs than either the group with no medica-
tion use or the group using sleep medication once a week.

4. Discussion

Leger et al. reported that chronic insomniacs showed lower
scores of SF-36 than good sleepers in all eight domains. The more
severe the insomnia symptoms were, the worse the QOL [13]. Com-
patible with their results, our results showed that both the MCS
scores and the PCS scores were significantly lower for insomniacs
than for good sleepers in the study area population.

Results of multiple logistic analysis show that depression and
age are associated with the deterioration of physical QOL and men-
tal QOL. Younger age (<58 year) was associated with lower MCS
scores, and older age (>58 year) was associated with lower PCS
scores, as previous studies have also shown [31,32]. Being a wo-
man and the presence of a family member needing home-based
nursing care were also associated with lower mental QOL; the exis-
tence of currently treated diseases was associated with lower
physical QOL. These results were compatible with those of previ-
ous reports [33-37]. In addition to these factors, insomnia was
found to be a significant factor associated with deterioration of
both the mental QOL and the physical QOL. Results of earlier re-
ports have described that sleep loss deteriorates physical function
such as postural sway [38], blood pressure elevation [39], glucose

Differences in scores of MCS and PCS among four groups categorized by frequency of sleep medication use.

Frequency of sleep medication use (/week) No use (n = 2300) <1 (n=50) 1<, 2< (n=43) >3(n=137)
MCS ’ 50.1+62 A82+72 464174 458+88
PCS 483 +6.8 46.8+83" 440677 4041932
Number of insomniacs (%)° 264 (11.5) 16(32.0) 24 (55.8) 61 (445)

MCS, mental component summary; PCS, physical component summary.

2 p<0.01 compared to the value in the group using sleep medication less than once a week.
b p<0.01 compared to the value in the group using sleep medication 1-2 times a week.

¢ x?=188.9 (df = 3), chi-square test.
" p<0.01 compared to the value in the no use group.
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intolerance [40], and immunological dysfunction [41]. Regarding
mental function, insomnia has been identified as a risk factor for
developing depression or anxiety disorder [42]. Furthermore,
insomniacs undergo psychomotor performance degradation,
including impairment of both cognitive function and short-term
memory [9,43]. These physiological and/or psychological dysfunc-
tions brought about by sleep loss and/or subjective insomnia might
contribute to deterioration of mental QOL and physical QOL.

The most remarkable finding of this study was the different
influences of sleep medication use on mental QOL and physical
QOL: multiple logistic analyses revealed that sleep medication
use is a significant factor associated with deterioration of physical
QOL, but not mental QOL. To our knowledge, few reports in the rel-
evant literature have described evaluation of the association be-
tween sleep medication use and physical QOL, especially in a
large general population. Zammit et al., however, reported that
no differences in SF-36 domains were observed between insomniac
subjects receiving treatment for the disorder versus those who
were untreated in a general population [12]. Inconsistent with
their result, the present study showed that insomniacs using sleep
medication have lower physical QOL than those not using sleep
medication. More strikingly, good sleepers using sleep medication
showed significantly lower PCS scores than insomniacs not using
sleep medication, and the scores in this group were almost equal
to that of insomniacs using sleep medication. Consequently, sleep
medication use was thought to affect physical QOL negatively, irre-
spective of the improvement of insomnia symptoms. Benzodiaze-
pine/non-benzodiazepine hypnotics are known to be effective for
treatment of chronic non-organic insomnia. Nevertheless, many
reports have described adverse effects of such medications on
physical function, e.g., myorelaxant effects, amnesia, or next-day
hangover effects [44-46]. It is possible, therefore, that the adverse
effects of sleep medication contribute to deterioration of physical
QOL in the subject population. Adverse effects would interfere with
physical QOL improvement after the dissolution of insomnia if this
were the case.

In contrast, sleep medication use was proven not to be a signif-
icant factor for deterioration of mental QOL. This fact might be re-
flected in the results showing that good sleepers using sleep
medication showed a significantly higher MCS value than insomni-
acs who did not use sleep medication. As described above, several
clinical studies have revealed that sleep medication has positive ef-
fects not only on sleep parameters, but also on daytime conse-
quences of insomnia [20,47]. Given this fact, our results suggest
that dissolution of insomnia symptoms with sleep medication
can improve mental QOL, even in the general population.

Regarding the impact of the frequency of sleep medication use
on QOL, for the MCS scores, the group using sleep medication 1-
2 times a week and that using medication more than three times
a week had significantly lower scores than that using no sleep
medication use, For the PCS score, all groups with sleep medication
had significantly lower scores than the group with no sleep medi-
cation use. These findings imply that the frequency of sleep medi-
cation use adversely affects both physical QOL and mental QOL. But
the rate of incidence of insomniacs in each of the two groups using
sleep medication more than once a week was higher than in either
the group using sleep medication less than once a week or the
group using no sleep medication. Therefore, the lack of a significant
association between sleep medication use and the deterioration of
mental QOL in our logistic regression analysis results was explain-
able by the greater negative impact of insomnia on mental QOL
than that of frequency of sleep medication use.

This study has several limitations. First, it was impossible to ob-
tain detailed information about medication usage, e.g., the kind
and dosage of medication or the duration of usage. Future exami-
nation of the information described above related to sleep medica-

tion usage would clarify the influence of its adverse effects on QOL.
Secondly, the differences in PCS scores among the four groups
might reflect other causes which might bias the findings, i.e., indi-
viduals with insomnia or medical disease are more likely to have
lower PCS scores because of disease processes and are more likely
to take sleep medication because they are receiving medical atten-
tion. Our results, however, showed that the use of sleep medication
use appeared as a significant factor for the deterioration of PCS
independent of the existence of insomnia or any currently treated
disease. Thirdly, we used six items of the PSQI after excluding
items related to sleep medication use (C6). Therefore, different
from standard scoring, the cut-off value of insomnia was set at 1
SD of the mean sum score (6.4). Doi et al. developed a Japanese ver-
sion of PSQI and showed a mean score of each component for both
their control and primary insomnia groups [28]. In their report, the
mean sum score [SD] of the PSQI (C1 — C5+C7) in the control
group was 3.78 [1.78]; it was 7.86 [2.77] in the group with primary
insomnia. The mean sum scores obtained in this study were,
respectively, 3.95 [2.40] in the group without insomnia and 8.33
[2.19] in the insomniac group. Therefore, the cut-off value used
for this study was considered reasonable. In addition, the results
in this rural cohort study might differ from those for urban areas
in Japan: they might not be representative of the Japanese general
population.

Conclusively, results of this study demonstrate that insomnia is
closely associated with deterioration of both mental QOL and phys-
ical QOL in this rural cohort. Sleep medication might be associated
with improvement of mental QOL. Nevertheless, such medication
might adversely affect physical QOL through disadvantageous ef-
fects. This finding underscores the importance of appropriate use
of sleep medication for patients with insomnia.

Appendix A. Supplementary data

Supplementary data associated with this article can be found, in
the online version, at doi:10.1016/j.sleep.2009.09.011.
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Abstract

This study examined the characteristics of behaviours for coping with stress and sleep hygiene
practices utilized by adult people with insomnia. Self-administered questionnaire data from a
representative sample of 24 551 adults (completed in 2000) were analyzed. Participants reported
insomnia symptoms present during the last 1-month period, answering 11 items on physical and
psychological conditions, 7 items on problem-solving and emotion-focused coping behaviors in
response to stress (SCBs), 5 items on measures taken to ensure adequate sleep (SHPs), and the Center
for Epidemiologic Studies Depression Scale (CES-D). Those presenting with insomnia symptoms
accompanied by daytime complaints were defined as having insomnia. Multivariable logistic regres-
sions were performed with sex, age, and the presence of stress as cavariants to determine which SCBs
and SHPs are factors associated with insomnia. Prevalence of insomnia was 43.4% (n=10 653) and
comorbidity of depression (CES-D > 26) occurred in 12.7% of participants (n = 1357, 5.5% of total
sample). Logistic regression analysis controlling for other adjustment factors revealed that insomnia
was positively associated with 4 emotion-focused SCBs (“Bearing”, “Smoking”, “Eating” and “TV/
Radio”), negatively associated with “Problem-solving,” and positively associated with 3 SHPs
("Alcohol”, “Books/Music” and “Bath”). Insomnia comorbid with depression had a strong positive
association with Bearing (OR = 3.44), but a strong negative association with Problem-solving (OR =
0.50). Japanese adults with insomnia might engage in various maladaptive SCBs and SHPs. The
negative correlate of Problem-solving supports the importance of promoting self-help sleep practices
in public health.
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INTRODUCTION

Insomnia is a common sleep disorder. The reported
prevalence of insomnia in the general population varies
widely, ranging between 4.4% and 48%, depending on
sample characteristics and the definition of insomnia.'*
Chronic insomnia not only reduces the quality of sleep
during the night, but also causes a variety of impair-
ments in mental and physical functioning during the
daytime.”'® Chronic insomnia is associated with both
human and socioeconomic costs, such as increased
long-term absenteeism at work, reduced performance
and productivity, and increased industrial accidents and
health-care costs."* Moreover, alongside insomnia
being the most common symptom of depression,'”
persistent insomnia is a risk or exacerbating factor of
depressive disorders.”*’

Factors leading to the onset and worsening of insom-
nia are multidimensional in nature,”® and many life
events and life stresses can result in acute insomnia.?*°
Based on the 3P model proposed by Spielman that is
widely used to explain the onset mechanism of insom-
nia,” three factors (predisposing, precipitating, and per-
petuating) are closely linked to insomnia development.
With underlying predisposing factors (including age,
sex, genetic disposition, and lifestyle), insomnia emerges
as precipitating factors (stressful life events such as
divorce, pain, and psychological and physical problems)
are superimposed, and the insomnia becomes chronic
and difficult to treat because of perpetuating factors
(maladaptive sleep hygiene practices, dysfunctional cog-
nition about sleep loss and its impact on life).?>3'-*

Inadequate stress coping behavior also precipitates
insomnia, and heightens uneasiness and tension around
being unable to sleep, thereby perpetuating the sleepless-
ness.”®* Further, insomniacs may often engage in poor
sleep hygiene, such as having an inadequate sleep envi-
ronment, lack of daytime activities, and excessive after-
noon napping.”®*3 It is reported that the majority of
people with insomnia attempt to cope with sleep prob-
lems in various ways,’® have fewer adaptive coping skills,
rely more on emotion-focused coping strategies than on
problem-solving strategies,” and report lower feelings of
mastery.***** Although reduced quality of life associated
with insomnia has been reported in a general population
sample,”%* few studies have examined specific daily
behaviors and practices of people with insomnia.

The aims of this study are: (i) to investigate the preva-
lence of insomnia during the past one month associated
with daytime impairments among Japanese adults; and
(ii) to examine how insomnia and comorbid depression

36

are associated with stress coping behaviors (SCBs) and
sleep hygiene practices (SHPs), using data of a represen-
tative sample from a large-scale epidemiological study
on sleep habits and their correlates.

MATERIALS AND METHODS

Data source

The present study was conducted using partial data
from the Active Survey of Health and Welfare performed
in June 2000 by the Ministry of Health, Labour and
Welfare. The purpose of the survey was to collect basic
data on health and welfare, including sleep habits, from
the general public of Japan. To provide a representative
sample of the general population, the survey was con-
ducted through public health centers in 300 target areas
randomly selected from the 881 851 national census
areas nationwide. Participants were household members
aged =12 years, all Japanese. Survey officials for home
visits were employed part-time and trained as research
associates by public health centers across Japan during
this time. For data collection, these research associates
visited each participating household to distribute self-
administered questionnaires and collect them a few days
later.

All survey respondents provided verbal informed
consent to participate. Their privacy was protected in
accordance with the Declaration of Helsinki guidelines.

Measures

The self-administered questionnaire for the present
study was developed by two of the authors (MU and
TO.) and an appropriate official from the Ministry of
Health, Labour, and Welfare. The self-administered
questionnaire consisted of 44 items covering: (ii) socio-
demographic characteristics including age and sex; (ii)
general health status; (iii) physical and psychological
complaints; (iv) information on mental stress; (v) sleep
habits and problems; and (vi) Center for Epidemiologic
Studies Depression Scale (CES-D) Japanese version.*!
To examine factors associated with 1-month insomnia
and determine whether stress was present, one item
(“Have you experienced stress in your daily life during
the last one month period?”) was extracted from the 44
items on the self-administered questionnaire. Seven
items related to mental stress were extracted from the
question “What do you do to deal with insomnia,
worries, difficulties, and/or stress?” Five items related
to sleep habits and problems were extracted from the

© 2010 The Authors
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question “Have you tried to do any of the following
during the last one month period to get enough sleep?”
The CES-D is a self-report scale designed specifically to
measure depressive symptomatology in the general
population during the previous week-long period* and
has appropriate levels of reliability and validity for use
with a general population. Each item is rated on a scale
of 1 to 3 points, and the result is evaluated based on the
total score for all 20 items (range O to 60 points). Higher
scores indicate increased severity of depression. This
scale is designed to screen, not to diagnose, major
depression. The reliability and validity of the CES-D
Japanese version has been reported in Japan.*

Case definition of insomnia

Based on an algorithm that combined the general crite-
ria of insomnia in ICSD-2* and the diagnostic criteria of
primary insomnia in DSM-IV,** we first selected cases
reporting the presence of both insomnia symptoms and
physical/psychological complaints during the past one
month, identified based on the responses to the survey
questionnaire about sleep problems and daytime func-
tioning during the past one month. Then we excluded
cases reporting a common comorbid sleep disorder

(sleep-disordered breathing and restless leg syndrome).

Therefore, people with insomnia were defined here as

individuals who reported all of the following.

A) Sleep problems. We determined a respondent had
insomnia symptoms when reporting any of the
following items occurring or persisting during the
past one month: “difficulty falling asleep,” “waking
up frequently during the night,” “waking up early
in the moming,” and “getting up in the morning
feeling unrefreshed or not restored (nonrestorative
sleep).”

B) Daytime impairments. We determined that a respon-
dent had daytime impairments when reporting
any of 6 physical complaints (head-heaviness/
headache, gastric discomfort, diarrhea/constipation,
shoulder/neck stiffness, fatigability, and residual
fatigue) or 5 psychological complaints (depression,
irritability, anxiety, hypochondria, and daytime
sleepiness), which are common symptoms of insom-
nia,” occurring or persisting during the past one
month.*

C) No comorbid sleep disorder. We excluded cases with
comorbid sleep-disordered breathing or restless legs
syndrome, which are also common in the general
population. We excluded respondents reporting
either “waking up during the night due to loud

© 2010 The Authors
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snoring and breathing difficulty” or “feeling a crawl-
ing sensation deep inside my legs” occurring or per-
sisting during the past one month.

Case definition of insomnia comorbid
with depression

We defined the presence of depression as a score of =26
(range 0-60) on the 20-item CES-D Japanese version.
Studies in West European countries indicate that a score
of =16 is indicative of probable clinical depression,*
but we set the cutoff score for depression at 26 accord-
ing to the criterion used by national census studies
conducted in Korea® and Japan.*® Among the respon-
dents of the Active Survey of Health and Welfare, 8.1%
scored =26 on the CES-D, which was close to the
12-month prevalence of mood disorders based on the
DSM criteria (6.8%) obtained in a community survey
conducted between 2002 and 2003 in Japan.” We
defined “people with insomnia comorbid with depres-
sion” as those who had 1-month insomnia and scored
=26 points on the CES-D Japanese version.

Stress coping behaviors (SCBs)

Respondents were asked to answer the following ques-
tions: “Do you use the following coping behaviors when
you feel dissatisfied or distressed, or experience prob-
lems or stress?” (yes = 1, no = 0). They indicated if each
of the following 7 items describing everyday stress
coping behaviors applied to them: () “Making an effort
to solve the problems actively [Problem-solving];” (ii)
“Making plans to take time off [Time off];” (iii) “Eating
something [Eating],” (iv) “Watching TV/ Listening to the
radio [TV/Radiol;” (v) “Taking it easy [Ease];” (vi)
“Smoking [Smoking];” and (vii) “Bearing the stress
without taking any action [Bearing].”

Sleep hygiene practices (SHPs)

Respondents were asked to answer the following ques-
tions: “Did you engage in any of the following practices
in the past one month in order to sleep well?” (yes = 1,
no = 0, except for the first item). They indicated
whether each of the following 5 items describing every-
day sleep hygiene practices applied to them: (i) “Drink-
ing alcohol [Alcohol];” (i) “Taking light exercise
[Exercise];” (iii) “Taking a bath [Bath];” (iv) “Reading
books/Listening to music [Books/Musicl;” and (v)
“Irying to have regular daily habits [Regularity].”
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Table 1 Demographic characteristics of analyzed subjects in a sample of the Japanese adult general population (n = 24 551)'

Study subjects Census 2000 (n = 100 733 618)

Age class (years) Subtotal % (n) Male % (n) Female % (n) Male % Female %
20-29 18.2 (4468) 18.4 (2145) 18.0 (2323) 19.1 17.2
30-39 18.4 (4508) 18.4 (2152) 18.3 (2356) 17.5 16.1
40-49 18.8 (4606) 19.2 (2249) 18.3 (2357) 17.2 16.0
50-59 20.5 (5036) 21.0 (2453) 20.0 (2583) 19.5 18.6
60-69 14.0 (3436) 14.5 (1691) 13.6 (1745) 14.6 149
=70 10.2 (2497) 8.5 (999) 11.6 (1498) 12.1 17.4
Total 100 (24551) 100 (11689) 100 (12862) 100 100

"Data for both the present study and the overall census were obtained in 2000.

Respondents rated the item [Alcohol] on a 4-point scale:
“None,” “1-2 times per month,” “1-2 times per week,”
and “more than 3 times per week.” On this item, we
coded “1-2 times per week” and “more than 3 times per
week” as “yes.”

Presence of stress

Respondents were asked to answer the following ques-
tion: “Did you feel dissatisfied or distressed, or experi-
ence any difficulties or stress during the past one
month?” They answered this question on a 4-point
scale: “much,” “some,” “little”, and “none.” In our study,
“much” was coded as “yes” and the other response
choices were coded as “no” (yes = 1, no = 0).

Statistical analysis

The prevalence of insomnia and prevalence of insomnia
comorbid with depression were compared by sex and
age group, using chi-square tests. Associations between
individual SCB and SHP factors and insomnia {or
comorbid with depression) were examined. Logistic
regression analyses were performed to identify associa-
tions between each factor and 1-month insomnia.

Sex, age group — younger (20-39), middle-aged (40—
59), and old-aged (=60) — and presence of stress were
entered into the regression models to adjust for the
confounding effects of sociodemographic and other
factors. Odd ratios (ORs) were calculated from both the
univariate analyses and the multivariate logistic regres-
sion analysis with 95% confidence intervals. Statistical
significance was set at P < 0.01. All analyses were per-
formed using SPSS 11.5 for Windows (SPSS Inc,
Chicago, IL, USA).
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RESULTS

Sample characteristics

Atotal of 32 729 people completed the survey question-
naire. We limited the sample to adults aged =20 years
and further excluded those with any missing data for the
variables included in our analysis. Before conducting
analyses, data from 707 participants were excluded for
submitting blank survey sheets. Minors aged <20 years
(n = 3284) were excluded because this study focused on
adults. Additionally, data from respondents who did not
answer questions regarding sex and age (n = 208) and
data from those who did not answer >6 items on the
CES-D were excluded (n =3979). Thus, the final sample
for analysis comprised 24 551 adults: 11 689 (47.7%)
men and 12 862 (52.3%) women, with a mean age of
47.1 years (range 20-100 years). Demographic data of
the study sample are shown in Table 1.

Compared with the national census data collected
around the same time, our study sample included a
smaller proportion of adults aged =70, but the rates for
the other age groups were similar. The national census
data were based on all residents of Japan on October 1,
2000, and Table 1 indicates that our study sample was a
representative sample of the general population of
Japan. Because the total number of residents recruited in
each target area was not made public by the Ministry of
Health, Labour and Welfare, we were unable to compute
the response rate. The Active Surveys of Health and
Wellare conducted 3, 4, and 6 years prior to 2000 had
response rates of 87.1%, 89.6%, and 87.3%, respec-
tively. Since the methodology of the survey has
remained the same over the years, we postulated that the
response rate for our study sample was similar to those
from previous surveys.*
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Table 2 Presence of insomnia and insomnia comorbid with depression, by age group and sex

Insomnia Insomnia comorbid with depression

Age class (years) Subtotal % (n) Male % (n) Female % (n) Subtotal % (n) Male % (n) Female % (n)
20-29 37.1(1661) 33.4(716) 40.7 (945) 5.6 (252) 4.9 (106) 6.3 (146)
30-39 41.7 (1881) 38.8(834) 44.4 (1047) 4.4(198) 337D 5.3 (126)
4049 41.5(1911) 42.3 (953) 40.6 (958) 5.1(236) 4.5 (102) 5.7 (134)
50-59 45.5 (2290) 45.1 (1107) 45.8 (1183) 5.0 (253) 4.6 (112} 5.5 (141)
60-69 48.1 (1653) 46.1 (780) 50.0 (873) 4.5 (155) 4.6 (78) 4.4 (77)
=70 50.3 (1257) 48.8 (488) 51.3 (769) 10.5 (263) 9.0 (90) 9.8(173)
Total 43.4(10653)  41.7(4878)  44.9 (5775) 5.5 (1357) 4.8 (560) 6.2 (797)

*Significant difference between men and women (P < 0.001, chi-square test).

Prevalence of insomnia

Prevalence of insomnia in the study sample by sex and
age group is summarized in Table 2. In the entire
sample, the prevalence was 43.4% (n = 10 653). The
rate was significantly higher in women than in men:
44.9% (5775/12 862) versus 41.7% (4878/11 689),
x? =25.02, P < 0.001. The prevalence comorbid with
depression (i.e. people with insomnia who scored =26
on the CES-D Japanese version) was 5.5% (n = 1357)
of the entire sample and 12.7% of the sample of
people with 1-month insomnia. The prevalence was
significantly higher in women than in men: 6.2%
(797/12 862) versus 4.8% (560/11 689), x> = 23.17;
P < 0.001.

Percentage of SCBs and SHPs

The frequencies of each SCB and SHP item among
people with insomnia and insomnia comorbid with
depression are shown in Table 3.

SCB factors associated with insomnia

Table 3 shows the SCB factors associated with insomnia
and their ORs. In multivariable logistic regression, inci-
dence was significantly positively associated with four
SCB factors; Bearing (OR = 1.69), Smoking (OR = 1.26),
Eating (OR = 1.22), and TV/Radio (OR=1.18),all P <
0.01. Conversely, Problem-solving was the only SCB
with a significantly negative correlation (OR = 0.87).
Time off and Ease showed no significant association.

SHP factors associated with insomnia

Table 3 also shows the SHP factors associated with
insomnia and their ORs. In multivariable logistic

© 2010 The Authors

regression, insomnia was significantly positively asso-
ciated with three of the SHP factors: Alcohol (OR =
1.27), Books/Music (OR = 1.24), and Bath (OR =
1.09), all P < 0.01. Regularity and Exercise were not
significantly correlated. None of the SHPs was nega-
tively correlated.

SCB factors associated with insomnia
comorbid with depression

Table 3 shows the SCB factors associated with insomnia
comorbid with depression and their odds ratios. Multi-
variate logistic analysis showed the following four SCB
factors had significant positive relations with insomnia
comorbid with depression in descending order: Bearing
(OR = 3.44), Smoking (OR = 1.73), TV/Radio (OR =
1.52), and Eating (OR = 1.51). Conversely, SCB factors
with significant negative relations with insomnia comor-
bid with depression included Problem-solving (OR =
0.50) and Ease (OR = 0.74). Time off was not signifi-
cantly related to insomnia comorbid with depression.

SHP factors associated with insomnia
comorbid with depression

The SHPs associated with insomnia comorbid with
depression and their odds ratios are also shown in
Table 3. Multivariate logistic analysis showed insomnia
comorbid with depression was significantly and posi-
tively related only to Books/Music (OR = 1.36). Con-
versely, the only factor with a significant negative
relationship with insomnia comorbid with depression
was Regularity. The individual factors of Alcohol, Bath,
and Exercise showed no significant relationship with
incidence comorbid with depression.
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Table 3 Association between insomnia or insomnia comorbid with depression and each factor of stress coping behaviors and

sleep hygiene practices

Insomnia (n = 10653)

Insomnia comorbid with depression (n = 1357)

Crude

Adjusted”

Crude Adjusted”

N OR

95%ClI  OR

95%CI N OR 95%ClI OR 95%CI

Stress coping behaviors

(SCB)

Bearing the stress
without taking any
action (Bearing)

Smoking (Smoking)

Eating something
(Eating)

Watching TV/Listening
to radio (TV/ Radio)

Making an effort to
solve problems
actively (Problem
solving)

Taking it easy (Ease)

1576 197 1.78-2.18

1954
1663

122
127

1.12-1.33
1.16-1.39
3650

126 1.17-1.35

1609 0.88 0.80-0.96

3630

Making plans to take 734 ns. - n.s.

time off (Time off)
Sleep hygiene practices

(SHP)

Drinking alcohol
(Alcohol)

Reading books/Listening
to music (Books/
Music)

Taking a bath (Bath)

Trying to have regular
daily habits
(Regularity)

Taking light exercise
(Exercise)

2961 124 1.15-1.34

3747 120 1.12-1.29

4983 113 1.05-1.21

1.69

1.26
1.22
1.18

0.87

127

1.24

1.09
4114 ns. - ns.

2174 ns. - ns.

1.52-1.88 378 349 296410 344 2.92-4.05

148
1.58

1.15-1.38 317
1.11-1.34 273

1.24-1.76
1.33-1.88

1.73
151

1.44-2.08
1.26-1.81

1.10-1.27 537 157 135-1.83 152 130-1.78

0.80-095 121 0.50 0.39-0.64 050 0.39-0.65

- 354 072 0.61-0.85 0.74 0.63-0.87
- 65 ns. - n.s. -

1.18-1.38 349 n.s. - n.s. -

1.15-1.33 460 1.36 1.16-1.59 139 1.19-1.63

1.01-1.17 587 ns. - n.s. -
- 420 0.69 0.59-080 0.64 0.55-0.75

- 239 ns. - n.s. —

"Adjusted for sex, age, and presence of stress by multiple logistic regression analyses. CI, confidence interval; Crude, non-adjustment; OR,

odds ratio (P < 0.01).

DISCUSSION

We found a fairly high prevalence of insomnia (43.4%)
as defined in this study in the general Japanese popula-
tion. Although previous studies have pointed out that
Japanese people tend to underreport their sleep prob-
lems because of cultural reticence compared with those
in Western cultures,” our results did not necessarily
align with these studies. One previous study based on a
sample of 3030 Japanese reported that 21.4% of the
general population suffered “always” or “often” from
insomnia.*® Stewart et al. have shown the prevalence of
insomnia symptoms/syndromes differs dramatically
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when different definitions of insomnia are applied.”
More than 50 large-scale surveys have examined the
prevalence of insomnia, but variations in the rates are
attributable to differences in methodology and confu-
sion over the standardized definitions of insomnia
used.!>#

Possible reasons for the higher prevalence of insom-
nia obtained in our study include the following. First,
following the ICSD-2 criteria, an item on nonrestorative
sleep was added to our definition of insomnia. Secondly,
our sample may have included cases with short-term
insomnia occurring in less than the past one month (e.g.
adjustment insomnia) in the absence of specifications on
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the duration and frequency of insomnia symptoms. The
case definition of insomnia based partially on the
ICSD-2 and DSM-IV was more liberal than the original
definitions of the disorder. Lastly, the greatest factor
responsible for our higher prevalence rate was the inad-
equate assessment of daytime impairments associated
with insomnia. It is possible that the complaints from
participants were related to physical or psychological
problems, which are separate issues from insomnia.
However, as some studies have indicated,®'° and to the
extent of our knowledge, there is no validated self-
reporting tool about which researchers are in consensus
for accurately measuring daytime impairments due to
insomnia.

The presence of insomnia comorbid with depression
was 5.5% (n = 1357), with a rate of 12.7% among the
sample of people with insomnia. Ford et al. reported
14.0% as a prevalence of insomnia co-occurring with
depression in a study based on 7954 American house-
holds.?* Vollarath et al. state that insomnia constitutes an
independent syndrome,** and Buysse et al. suggest that
insomnia and depression are commonly comorbid, and
insomnia comorbid with depression is an important
intermediate phenotype.” Our study is the first to find
that the frequency of insomnia comorbid with depression
observed in Western countries is stable in Japanese adults
as well (approximately one seventh of the population).

SCBs among people with insomnia

As far as we know, this is the first report that investigates
stress-coping behaviors among people with insomnia
in the general adult population. According to Lazarus
and Folkman,™ coping behavior refers to cognitive and
behavioral efforts to manage external and internal
demands. There are two types of coping behaviors:
problem-focused and emotion-focused behaviors.”
With regards to the coping behaviors among people with
insomnia, Morin et al.¥” indicate that, compared with
good sleepers, people with insomnia are apt to perceive
their lifestyle as more stressful and choose more emotion-
focused coping behaviors. This does not contradict
reports indicating that people with insomnia tend to
internalize stress, affecting emotions.®*>* Similar trends
were observed in the sample of people with insomnia in
the present study. Our multivariable logistic regression
analysis revealed that, among the seven SCBs, insomnia
was positively related to the emotion-focused coping
behaviors of bearing, smoking, eating, and TV/radio.
Bearing had the strongest positive correlation with
insomnia (OR = 1.69), and an even stronger correlation
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with insomnia comorbid with depression (OR = 3.44).
Therefore, our study indicates that problem-focused
behaviors represented by Problem-solving could be
helptul in overcoming insomnia.

While Ease was not significantly related to insomnia,
it had a significant relation with insomnia comorbid
with depression (OR = 0.74). This indicates that people
with insomnia may not necessarily engage in the same
stress-coping behavior as insomniacs comorbid with
depression. The present findings indicate that novel
therapeutic strategies need to be developed, taking
into account both characteristics of insomnia and
depression.

This study further revealed a strong positive associa-
tion between Smoking and insomnia (OR = 1.26). Pre-
vious research in Europe and in the United States
indicates a relationship between nicotine consumption
through smoking and poor sleep quality.****~* Further-
more, the strong association between Smoking and
insomnia comorbid with depression (OR = 1.73) indi-
cates that individuals with insomnia comorbid with
depression tend to rely on more unhealthy coping strat-
egies in their daily life. Our results might highlight the
importance of strongly urging people complaining of
insomnia to quit smoking.2***3*

Eating was significantly related to insomnia. A previ-
ous epidemiological study reported that irregular eating
habits and subjective sleep insufficiency were closely
associated.” TV/Radio is also significantly related to
insomnia. Morin et al. indicated that many individuals
initiate a variety of self-help strategies to alleviate insom-
nia, including listening to music and relaxation.? In fact,
these individuals may experiment with a variety of these
passive emotional focused self-help remedies for a con-
siderable period of time before seeking professional help.

SHPs among people with insomnia

There have been several studies that have shown that
individuals with insomnia often engage in some inap-
propriate sleep practices. In a population-based sample
of 258 insomniacs, Jefferson et al.** reported that, com-
pared with healthy people, insomniacs more habitually
drank alcohol before going to bed. Our study also dem-
onstrated that alcohol consumption before going to bed
is positively related to insomnia. Research in the United
States suggests that drinking alcohol is an important risk
factor for sleep problems.*® In their comparison of sleep
habits among people in ten different countries, Soldatos
et al. found that Japan ranked the highest in terms of the
prevalence of alcohol use as a sleep aid (30.3%).%” Thus,
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it is critical to provide sleep hygiene education about
minimizing alcohol consumption before bedtime to
people with insomnia.

Our analysis further found that Books/Music was also
positively related to insomnia. Some previous studies
have reported that reading behavior is significantly more
frequent among groups with insomnia than control
groups.>*>*® Morin et al. found in their epidemiological
survey of a general population in Canada that insomnia
syndrome sufferers use music (OR = 2.6) and reading
(OR = 1.8) as self-help strategies to facilitate sleeping.?
In our study, combining Books and Music into one item
in the questionnaire may have comparatively reduced
the odds ratio.

One epidemiological study among Japanese indicates
that poor exercise habits are associated with insomnia.*
Based on this finding, we hypothesized that physical
activity would be an inhibiting factor for insomnia
symptoms; however, there was no signiﬁcant relation-
ship between Exercise and insomnia. Previous research
suggests that daytime physical activity improves
sleep.”™* The inconsistency in the findings might be
attributable to the lack of information available regard-
ing the type (level), duration, and frequency of physical
activity in our study.

While Bath was slightly related to insomnia, it had no
significant association with insomnia comorbid with
depression. Subjective sleep sufficiency is better for
individuals when they take a bath before going to bed
rather than when they do not.® Taken together, these
observations may indicate that taking a bath improves
the subjective quality of comorbid depression.

By contrast with previous studies,®® our analysis
found no significant association between Regularity and
insomnia. This may be attributable to the fact that we
did not define the behaviors belonging to this SHP in a
concrete manner. Regular exposure to photic and non-
photic time cues (Zeitgebers) for the circadian clock
system supposedly stabilizes the acrophases of the
sleep—wake rhythm as well as the physiological rhythm,
allowing one to fall asleep and maintain sleep more
easily. The strong negative association between Regular-
ity and insomnia comorbid with depression {(OR = 0.64)
found in the present study supports a treatment empha-
sis on regularity for mood disorders including bipolar
disorder.%

Study limitations

We recognize several limitations of this research. Firstly,
due to the cross-sectional survey design, the study is

42

unable to establish a direct causal relationship between
insomnia and SCBs and SHPs. This study also lacked
analysis on the socioeconomic background of partici-
pants. This is an essential defect of the study because
sleep behaviors are markedly affected by this compo-
nent. However, the main purpose of this study was not
to conclude that SCBs and SHPs in daily life cause or are
caused by insomnia, not to investigate socioeconomic
background, but rather to examine the psycho-
behavioral characteristics of people with insomnia based
on a large representative sample of the general popula-
tion, and this purpose was achieved. Secondly, people
with insomnia in the present study were identified only
by a subjective assessment via a self-administered ques-
tionnaire; they were not diagnosed by objective mea-
sures such as polysomnography and actigraphy. Since it
was a large-scale survey of the general population, sub-
jective responses were not obtained via a rigorous meth-
odology {e.g. a structured interview). For this reason,
the definition of insomnia in the study might include
other sleep disorders that occur less frequently than
insomnia but are observed across a wide range of ages,
such as parasomnia and circadian rhythm sleep disor-
der. Indeed, many physical and other psychiatric prob-
lems (schizophrenia, affective disorder and chronic
pain, etc.) still included in the study may cause insom-
nia. Identifying cases with insomnia meeting the general
criteria of the ICSD-2 or DSM-IV in a finer-grained
manner to claim a prevalence figure not only requires a
self-report survey, but also a structured interview and
polysomnography. Thus, the prevalence figure in this
study is of very limited value, since the case definition of
insomnia does not fulfill the frequency, severity and
duration criteria. Such data collection for more rigorous
epidemiological study would incur an enormous cost.
Lastly, as our previous reports have also suggested,*®>
the stress coping behaviors and sleep hygiene practices
defined in this study were not clearly distinguished and
selected properties. As a result, it is unknown whether
the characteristics of the Japanese population-based
sample of people with insomnia will generalize to those
of clinically referred people with insomnia.

To date, individuals still underreport possible sleep
problems and are unlikely to be receiving proper treat-
ment.”>**%%* Many of the participants with insomnia
as described in this study are likely those who are in
the “preinsomnia” moment,®® and do not consider
themselves insomniacs. They may be characterized by
vulnerabilities in how they perceive and experience
stressful life events negatively.?****” Most are not seeking
help,”*® and possibly they will continue to engage in
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self-help maladaptive practices, such as substance
abuse, until they are finally diagnosed with chronic
insomnia or depression.>****** This study mainly tar-
geted adults, but future research needs to examine SCBs
and SHPs among minors,* as well as study the onset of
insomnia and its temporal development into chronic
insommnia, 2>28-30:%

CONCLUSION

We found that the presence of insomnia among Japanese
was as high as 43.4% and that insomnia comorbid with
depression occurred at a fixed frequency of 12.7%
(approximately one seventh) of this general sample.
Among the SCBs that people with insomnia use in daily
life, emotion-focused coping behaviors such as bearing
and smoking may act as precipitating or perpetuating
factors for insomnia. With regard to SHPs, we found
several distinguishing self-help behaviors among the
participants. These findings may offer critical insights
for developing effective sleep educational preventative
programs.
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