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Objectives: Several studies have suggested that patients who experience insomnia report a
number of significant impairments. However, despite this literature, fewer studies have focused
on the burden of insomnia among patients in Japan. The objective of the current study is to
extend this work in Japan to further understand the effect of insomnia on health-related quality
of'life (hrQOL). Further, another objective is to understand general predictors of hrQOL among
patients with insomnia.

Methods: Data from the 2012 Japan National Health and Wellness Survey, an annual, cross-
sectional study of adults aged 18 years or older, were used (N=30,000). All National Health and
Wellness Survey respondents were categorized based on the incidence of self-reported insomnia
diagnosis and prescription medication usage (clinical insomniacs under treatment versus [vs]
good sleepers without insomnia or insomnia symptoms). Comparisons among different groups
were made using multiple regression models controlling for demographics and health history.
Results: Clinical insomniacs (n=1,018; 3.4%) reported significantly worse hrQOL compared
with good sleepers (n=20,542) (mental component summary: 34.2 vs 48.0; physical component
summary: 48.0 vs 52.8; health utilities: 0.61 vs 0.76; all P<<0.05). Health behaviors (smoking,
exercise, alcohol use) and comorbidities were the strongest predictors of health utilities for
clinical insomniacs. For all three clinical insomniac subgroups of interest, those with a physical
comorbidity but not a psychiatric one, those with a psychiatric comorbidity but not a physical
one, and those without either a physical or psychiatric comorbidity, large decrements in health
utilities were observed for respondents who did not engage in any positive health behaviors (0.61,
0.57, 0.64, respectively) relative to good sleepers (0.78). However, the gap in health utility scores
between these subgroups and good sleepers diminishes with an increasing number of positive
health behaviors (eg, clinical insomniacs with a physical comorbidity but not a psychiatric
comorbidity performing all three positive health behaviors =0.67 vs good sleepers =0.78).
Discussion: A significant burden remains for those with insomnia who are treated. Given the
particularly low levels of hrQOL among treated insomnia patients who have poor health behavior
profiles and have psychiatric comorbidities, physicians should place particular emphasis on
these patients who are most in need of intervention. Improved treatments may help to address
the unmet needs of these patient populations.
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Introduction

Although its prevalence varies considerably by the definition used,'® insomnia is a
serious condition with wide-ranging effects. Primary insomnia, as defined by the
Diagnostic and Statistical Manual of Mental Disorders, fourth edition, Text Revision
and the International Classification of Sleep Disorders, second edition by the American

submit your manuscript
Dove

http:

Nature and Science of Sleep 2015:7 |11 |
© 2015 Mishima et al. This work is published by Dove Medical Press Limited, and licensed under Creative Commons Attribution — Non Commercial (unported, v3.0)

Al License. The full terms of the License are available at http://creati fl /by-nc/3.0/. Non- ial uses of the work are permitted without any further
permission from Dove Medical Press Limited, provided the work is properly attributed. Permissions beyond the scope of the License are administered by Dove Medical Press Limited. Information on
how to request permission may be found at: http://www.dovepress.com/permissions.php



http://www.dovepress.com/permissions.php
http://creativecommons.org/licenses/by-nc/3.0/
www.dovepress.com
www.dovepress.com
www.dovepress.com
http://dx.doi.org/10.2147/NSS.S73437
mailto:marco.dibonaventura@kantarhealth.com
mailto:marco.dibonaventura@kantarhealth.com

Mishima et al

Dove

Academy of Sleep Medicine, is observed in approximately
6% of adults.>* However, symptoms of insomnia are quite
common across the life cycle.®'° For example, difficulty
initiating sleep, difficulty maintaining sleep, and early morn-
ing awakening have been experienced in the past month by
approximately 30% of the adult population.'**!!

The presence of insomnia has been associated with
increased anxiety and depression,'? impaired quality of
life,'? and greater indirect and direct societal costs.!*'7 Bolge
et al used data from the 2005 United States National Health
and Wellness Survey (NHWS) and found that respondents
who had been diagnosed with insomnia and experienced
their symptoms at least a few times per month reported
significantly worse health-related quality of life (hrQOL),
more missed work (absenteeism), more impairment while
at work (presenteeism), and greater impairment in leisure
activities.'® Indeed, a recent systematic review of 58 studies
found a consistent effect of insomnia symptoms on social and
work-related functioning, cognition and mood, and overall
health care burden."’

However, despite this literature, fewer studies have
focused on the burden of insomnia among patients in Japan.
One exception is a recent study conducted by Sasai et al which
categorized patients into “good sleepers” using and not using
sleep medication and patients with insomnia using and not
using sleep medication based on Pittsburgh Sleep Quality
Index scores.? The results suggested a significant physical
and mental burden of insomnia for patients with insomnia
in Japan and also suggested a further physical burden (but
not a mental one) for those using medication, possibly due
to the side effect profile of the medications.

The objective of the current study is to extend this work in
Japan to further understand the effect of insomnia on hrQOL.
More specifically, the analyses presented will examine the
differences in health outcomes among those with insomnia
and who are treated compared with those without insomnia
or symptoms of insomnia. Further, another objective is to
determine predictors of hrQOL among those who are using
a medication for their insomnia to aid clinicians in the iden-
tification of potentially modifiable factors which can benefit
the daily functioning of patients.

Methods

Data source

The current study used data from the 2012 Japan NHWS (Kantar
Health, New York, NY, USA), an annual, cross-sectional
study of adults aged 18 years or older (N=30,000). The NHWS
is a general health survey which includes questions on medical

conditions, symptoms, treatment information, and health
outcomes among other variables. The survey is completed
online and potential respondents to the NHWS are recruited
through an existing Internet panel. The members of this panel
are recruited through a variety of methods (eg, newsletters,
online banner advertisements, etc). However, to minimize
sampling bias, the NHWS recruited members of this panel
using a stratified random sample framework (with quotas
based on sex and age) to match the characteristics of the adult
population in Japan. Comparisons between the Japan NHWS
and governmental sources are reported elsewhere.

All respondents provided informed consent and the study
protocol was reviewed and approved by an Institutional
Review Board.

Sample
All respondents from the Japan NHWS were included in the
analyses (N=30,000).

Measures

Insomnia symptoms

All respondents of the NHWS were asked whether they
had insomnia or sleep difficulties (and, if so, whether those
conditions had been diagnosed). All respondents were also
presented with a list of sleep-related symptoms and asked
to select which ones they regularly experience. These symp-
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toms included “difficulty falling asleep”, “waking during the
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night and not being able to get back to sleep”, “poor quality

LRI

of sleep”, “waking up several times during the night”, and
“waking up too early”.

Also, all respondents who reported they are experiencing
insomnia or reported experiencing insomnia symptoms also
indicated whether or not they are taking a medication for
their condition. The specific medication was also reported
by the respondent.

From these data, two groups were created to quantify
the burden of insomnia: those who reported having been
diagnosed with insomnia and using a prescription medication
(clinical insomniacs) and those who did not report having
insomnia or having symptoms associated with insomnia (good
sleepers). We focused on clinical insomniacs to avoid includ-
ing patients with a sub-clinical level of insomnia or those who
were improperly managed (ie, above a clinical threshold for
insomnia but not receiving adequate treatment).

Demographics
Demographic variables included sex, age, education (less
than university graduate versus [vs] university graduate),
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annual household income (<¥3 million [MM], ¥3 MM to
<¥5 MM, ¥5 MM to <¥8 MM, ¥8 MM or more, or decline to
provide income), and employment status (currently employed,
unemployed but looking for work [including those who are on
disability], or unemployed but not looking for work [includ-
ing those who are retired or homemakers]).

Health history

Smoking status (“do you currently smoke cigarettes?”’; coded
as current smoker [“yes”/“yes, but I’'m trying to quit”] vs cur-
rent non-smoker [“never smoked”’/*no, I quit”/“no, I’m in the
process of quitting”]), exercise behavior (“how many days in
the past month did you exercise vigorously for at least 20 min-
utes?”’; coded as exercised in the past month [1 day or more] vs
did not exercise in the past month [0 days]), alcohol use (“how
often do you drink alcohol?”’; coded as currently drink alcohol
[“daily”’/“4—6 times per week/*“2-3 times per week”/“once a
week”’/“2-3 times per month”/“once a month or less’’] vs do not
currently drink alcohol [“T do not drink alcohol]), and body
mass index. Physical comorbidities were assessed using the
Charlson comorbidity index (CCI) which represents an index
score summarizing the overall comorbidity burden of each
respondent. The CCI is calculated by weighting the presence
of severe comorbidities and summing the result.?! Patients
who reported experiencing either anxiety or depression were
considered to have a psychiatric comorbidity.

hrQOL

hrQOL was assessed using the physical component sum-
mary (PCS) and mental component summary (MCS) scores
from the Short Form-36 version 2 (SF-36v2).?>? The items
from the SF-36v2 can also be used to calculate a health util-
ity score; a score which quantitatively describes the overall
health state of an individual.** The health utility score var-
ies from 0 (a health state equivalent to death) to 1 (a health
state equivalent to perfect health). For example, based on
the response pattern of the SF-36v2 questions (eg, a respon-
dent reported their health as “excellent”, they experienced
no bodily pain, etc; all items from the SF-36v2), they are
assigned a health utility score. The higher the health utility
score, the better the overall health state of the respondent.

Statistical analysis

The results are presented in two sections. In the first sec-
tion, demographic and health history differences among
clinical insomniacs and good sleepers were examined using
chi-square tests and one-way analysis of variance tests
(ANOVAs). Effect sizes (Cohen’s d for continuous variables

and ¢ coefficients for categorical variables) were also
reported. Differences between these two groups with respect
to hrQOL were then examined using multiple linear regres-
sions controlling for age, sex, education, income, smoking,
alcohol use, exercise, body mass index, and the CCI. Adjusted
means from these regression models were reported.

The second section examined predictors of health utili-
ties among clinical insomniacs using a multiple regression
model. Predictors included demographics and health history
variables. Unstandardized regression coefficients (b) and the
95% confidence intervals around those coefficients are pro-
vided. Adjusted means of different subgroups (eg, patients
who exercise) were reported from the results of this model.
Post hoc analyses then used the results of this regression
model to understand how malleable behavioral factors
(smoking, alcohol use, exercise) could potentially influ-
ence the health utility values among clinical insomniacs
who either had a physical (based on the CCI) or psychiatric
comorbidity burden. Among those with a physical comor-
bidity but not a psychiatric one, those with a psychiatric
comorbidity but not a physical one, and those without either
a physical or psychiatric comorbidity, the predicted health
utility score was generated using the regression equation,
assuming 0, 1, 2, or 3 positive health behaviors (ie, no
smoking, no alcohol use, regular exercise). These predicted
health utility scores were then qualitatively compared to
those without insomnia.

Results

The burden of insomnia

A total of 4.9% (n=1,455) of respondents reported a diag-
nosis of insomnia, with most (70.0% using a prescription
medication). These n=1,018 (3.4% of the total adult
population) participants who reported having insomnia
and using a prescription treatment for their insomnia were
defined as clinical insomniacs; n=20,542 were defined as
good sleepers. The most common sleep symptoms expe-
rienced by clinical insomniacs included waking up several
times at night (60.9%), waking up too early (55.7%), waking
up and not getting back to sleep (52.9%), and difficulty fall-
ing asleep (21.9%). The demographic differences between
these groups are shown in Table 1. Several differences were
observed between clinical insomniacs and good sleepers.
Specifically, clinical insomniacs were more likely to be female
(P<<0.01), have a lower annual household income (P<<0.001),
be unemployed but looking for work (P<<0.001), and less
likely to be employed (P<<0.001). Clinical insomniacs were
also more likely to smoke (P<<0.001), exercise regularly
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Table | Demographic and health history differences among clinical insomniacs and good sleepers

Clinical insomniacs Good sleepers P-value Cohen’s d
(n=1,018) (n=20,542)
Mean SD Mean SD
Age 47.9 14.7 47.0 15.8 0.080 0.28
Ccl 0.41 0.88 0.12 041 0.000 0.02
% N % N P-value ()
Male 46.7% 475 50.9% 10,448 0.009 —-0.02
University graduate 44.5% 453 47.0% 9,650 0.081 0.02
Annual income: <¥3 MM 24.2% 246 17.8% 3,666 0.000 0.04
Annual income: ¥3 to <¥5 MM 26.0% 265 26.2% 5,374
Annual income: ¥5 to <¥8 MM 23.1% 235 25.7% 5,288
Annual income: ¥8 MM or more 19.7% 201 20.0% 4,113
Annual income: decline 7.0% 71 10.2% 2,101
Employed 52.0% 529 59.0% 12,122 0.000 0.06
Not employed and looking for work 7.1% 72 2.7% 552
Not employed and not looking for work 41.0% 417 38.3% 7,868
Smoke 34.9% 355 20.2% 4,145 0.000 0.08
Drink alcohol 30.6% 312 30.5% 6,256 0.896 0.00
Regular exercise 44.9% 457 41.6% 8,550 0.039 0.01
BMI: underweight 15.9% 162 10.7% 2,199 0.000 0.06
BMI: normal weight 59.3% 604 68.7% 14,119
BMI: obese 22.3% 227 16.3% 3,344
BMI: unknown 2.5% 25 4.3% 880
Psychiatric comorbidity 51.5% 524 2.2% 459 0.000 -0.51
Physical comorbidity 26.9% 274 9.2% 1,891 0.000 —-0.13

Abbreviations: CCl, Charlson comorbidity index; SD, standard deviation; BMI, body mass index; MM, million.

(P<<0.05), be obese (P<<0.001), and have a higher CCI score
(P<<0.001).

The most common prescription medications used were
zolpidem tartrate (26.7%), brotizolam (22.5%), flunitraze-
pam (21.2%), and etizolam (19.1%) (Table 2). A mean of
1.7 mediations were used by those with insomnia (standard
deviation =1.3).

Adjusting for demographic and health history differ-
ences, clinical insomniacs reported significantly worse
MCS and PCS scores relative to good sleepers (MCS: 34.2
vs 48.0, Cohen’s d=1.48, respectively; PCS: 48.0 vs 52.8,
Cohen’s d=0.79, respectively, both P<<0.001) (Figure 1).
Similarly, clinical insomniacs reported significantly worse
health utility scores (0.61 vs 0.76, Cohen’s d=1.21,
P<0.001; Figure 1).

Predicting health status

among those treated

Among clinical insomniacs, an analysis of their health util-
ity scores was examined (see Figure 2 for analyzed indices
and Supplementary materials for complete regression
tables). Employment status was the only demographic vari-
able significantly associated with health utilities; those not
employed and looking for work reported significantly lower

health utilities (b=—0.035, P<<0.05) than those employed
(the reference group). Smoking (b=—0.016, P<<0.05) and
alcohol use (b=—-0.018, P<<0.05) were associated with lower
health utilities while exercise behavior was associated with
higher health utility values (b=0.023) (P<<0.001). Although
the CCI was significantly associated with lower health utility

Table 2 Prescription medication use among those with insomnia

% N
Zolpidem tartrate 26.7 272
Brotizolam 225 229
Flunitrazepam 21.2 216
Etizolam 19.1 194
Triazolam 17.4 177
Alprazolam 7.8 79
Zopiclone 73 74
Nitrazepam 6.3 64
Estazolam 4.9 50
Trazodone hydrochloride 4.6 47
Lormetazepam 39 40
Rilmazafone hydrochloride 33 34
Quazepam 2.8 28
Flurazepam hydrochloride 22 22
Mirtazapine 2.0 20
Other 12.9 131
Number of medications used (mean, SD) 1.7 1.3

Abbreviation: SD, standard deviation.
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Figure | Adjusted means of health status measures (MCS and PCS scores from the SF-36v2) among clinical insomniacs versus good sleepers.

Note: **P<0.001.

Abbreviations: SF, Short Form; MCS, mental component summary; PCS, physical component summary.

values (b=—0.015), the strongest association was psychiatric
comorbidities (b=—0.08) (both P<<0.001).

Using this regression model, subsequent analyses esti-
mated the health utility scores for certain segments of clinical
insomniacs. Specifically, health utility scores were estimated
for respondents who had a varying number of positive health
behaviors (from 0 to 3 of the following: do not smoke, do not
drink alcohol, exercise regularly) among different physical
and psychiatric comorbidity subgroups (Figure 3). For all
three clinical insomniac subgroups of interest, those with a
physical comorbidity but not a psychiatric one, those with

High school or less

2-year college

Household income: < ¥3 MM
Household income: ¥3 MM to < ¥5 MM
Household income: ¥5 MM to < ¥8 MM
Household income: decline to answer
Not employed (not looking for work)
Not employed (looking for work)
Currently smoke

Currently drink

Currently exercise

CcCl

Psychiatric disease

*kk

—F—

a psychiatric comorbidity but not a physical one, and those
without either a physical or psychiatric comorbidity, large
decrements in health utilities were observed for respondents
who did not engage in any positive health behaviors (0.61,
0.57, 0.64, respectively) relative to good sleepers (0.78).
However, the gap in health utility scores between these
subgroups and good sleepers diminishes with an increasing
number of positive health behaviors. Indeed, for respondents
with a physical comorbidity but not a psychiatric one and for
respondents without either a physical or a psychiatric comor-
bidity who engage in all three positive health behaviors, the

—0.100 —0.080 —0.060-0.400 —0.200 —0.000 0.200 0.400 0.600

Regression coefficients

Figure 2 Unstandardized regression coefficients of predictors of health utility scores among clinical insomniacs.
Notes: All variables measured dichotomously with the exception of the CCl. *P<<0.05; ***P<<0.001. Bars represent 95% confidence intervals.

Abbreviations: CCl, Charlson comorbidity index; MM, million.
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CCI>0, no psychiatric ~ CCI=0, psychiatric CCI=0, no psychiatric
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Figure 3 Predicted health utility scores for each clinical insomniac subgroup based on the number of positive health behaviors engaged in (smoking cessation, alcohol

abstinence, and regular exercise) compared with good sleepers.

Notes: **P<0.01; ***P<<0.001 relative to “0 positive health behavior” category within each group (ie, those with a CCl >0 and no psychiatric comorbidity; those with CCl
=0 and a psychiatric comorbidity; those with CCl =0 and no psychiatric comorbidity). The “good sleepers” bar was provided merely for context and was not part of the
statistical model as they, by definition, did not have insomnia. Bars represent 95% confidence intervals.

Abbreviation: CCl, Charlson comorbidity index.

gap in health utilities was reduced to 0.11 and 0.09 points,
respectively (0.67 vs 0.78 and 0.69 vs 0.78, respectively).
However, due to the strong relationship between psychiatric
comorbidities and health utilities, the gap between those with
a psychiatric comorbidity still remained large despite the
engagement in all three positive behaviors when compared
with good sleepers (0.62 vs 0.78).

Discussion
Although this study was not intended to be an epidemiological
investigation of insomnia in Japan, our prevalence rate (4.9%
of'the population was diagnosed; 3.4% of the adult population
was diagnosed and treated) was generally consistent with the
rates of primary insomnia.'* Naturally, our study does differ
from the epidemiological studies which focused on defining
insomnia purely through symptoms,® as respondents who met
criteria for a diagnosis of insomnia based on their symptom
profile but have not been diagnosed would be excluded from
our study but included in others. The discrepancy in prevalence
observed between those who only report symptoms and those
who are receiving a diagnosis (the latter further supported by
the results here) suggests that a number of patients who meet
criteria may not be receiving a diagnosis of insomnia.

It also should be noted that although there are undoubt-
edly cultural and health care system differences, the preva-
lence of insomnia and insomnia medication use was generally

comparable between Japan and the West suggesting the
potential generalizability of the findings.?>’

We observed a significant burden for patients with insom-
nia using a prescription medication (clinical insomniacs)
compared with those without insomnia or insomnia symp-
toms (good sleepers) on hrQOL. This finding was similar
to those reported in the United States'®!® and also extends
the research by Sasai et al in Japan.? Sasai et al compared
differences across those with and without insomnia and those
using and not using a medication.” Although they had more
analysis groups of interest, the authors found significant
differences in MCS and PCS between clinical insomniacs
and good sleepers, as reported here.® However, our analy-
ses controlled for a wider array of confounding variables
(eg, CCI, health behaviors, etc) to provide further evidence
of this effect. Despite the treatment they are receiving,
clinical insomniacs still experience significant and clinically
relevant decrements in hrQOL variables. These decrements
are observed even after controlling for health history and
comorbidity variables, reinforcing the effect insomnia has
on patient functioning. This may, in part, be due to a lack of
treatment benefit with respect to hrQOL. However, it is likely
to be more than just a lack of effectiveness that is causing
this gap. Certain sleep medications can be associated with
dependency and residual effects, which could reduce levels
of hrQOL.% Further, although we controlled for both physical
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and mental comorbidities, sub-clinical levels of psychiatric
conditions (perhaps more common in those with insomnia)*
may also contribute to a hrQOL decrements. Regardless of
the reasons, a clear pattern of worse outcomes was observed
for clinical insomniacs despite being under treatment.

The results also provide useful information as to what
factors are associated with hrQOL among patients with
insomnia, something not previously investigated. Specifically,
behavioral factors (such as smoking and exercise) and
comorbidity variables were among the strongest predictors of
hrQOL among clinical insomniacs. Particularly, psychiatric
comorbidities were the strongest predictors of all. Although
a somewhat hypothetical exercise, the regression equation
results suggest that through alleviating the effects of mental
health comorbidities and promoting health behaviors related
to sleep hygiene (smoking cessation, alcohol abstinence, and
regular exercise), the health utility scores can approach that
of good sleepers. Although we focused on malleable health-
related factors, it is possible other variables may also be
associated with health utilities (such as employment). These
results have a number of clinical implications. Given past
research has suggested that 40% of patients with insomnia
have comorbid psychiatric illness,? physicians should give
particular emphasis to patients with poor behavioral profiles
and psychiatric comorbidities as their hrQOL is likely to be
poorest and most in need of intervention. Also, given the
observed relationship between insomnia and an increased risk
of depression,’ intervening even among clinical insomniacs
with sub-clinical psychiatric symptoms may help to prevent
future mood disorders in this population.

On the whole, these findings suggest that a combination of
addressing the insomnia symptoms and taking mental health
and behavior factors into consideration might maximize the
hrQOL benefit to the patient. Similarly, these results suggest
significant unmet needs with respect to insomnia treatments.
A significant burden of insomnia remains even for those treated.
The physical hrQOL (PCS) burden of insomnia reported in our
current study was comparable (if not slightly larger) to that of
diabetes while the mental burden was greater than diabetes,
hypertension, obesity, and neuropathic pain underscoring the
importance from a public health perspective of improved man-
agement.>**! Aside from affecting patients’ day-to-day function-
ing and hrQOL, insomnia has clear effects on society which
could, potentially, be mitigated by optimizing treatments.

Limitations
All data were self-reported and no verification of an insomnia
diagnosis or treatment usage was available. The NHWS did

not include information on non-pharmacological treatment
(eg, cognitive behavioral therapy, sleep routines, etc) which
could be relevant to include in future studies. The study was
cross-sectional so causality between insomnia, treatments,
comorbidities, health behaviors, and hrQOL is only hypothe-
sized. Although the NHWS is demographically representative,
it is unclear the extent to which this analytical sample general-
izes to the various insomnia subpopulations in Japan.

Disclosure
This study was funded by MSD KK, Japan. The authors have
no other conflicts of interest to disclose.
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Supplementary materials

Table S| Regression results predicting mental component summary scores

b SE 95% LCL 95% UCL P
Intercept 42.369 0.856 40.691 44.047 0.000
Clinical insomniac —-13.721 0.270 —-14.250 —-13.191 0.000
Male —-0.007 0.133 —0.266 0.253 0.960
Hokkaido —-1.035 0.743 —2.492 0.422 0.164
Tohoku —1.680 0.742 -3.133 —0.226 0.023
Kanto —1.102 0.704 —2.482 0.278 0.118
Chubu —1.201 0.714 —2.600 0.198 0.092
Kinki —0.899 0.709 —2.289 0.492 0.205
Chugoku -0.776 0.742 -2.231 0.680 0.296
Shikoku —0.568 0.791 -2.118 0.981 0.472
Kyushu —0.389 0.728 -1.816 1.038 0.593
Okinawa (reference) - - - - -
High school or less —-0.025 0.132 -0.283 0.233 0.847
Two-year university —0.032 0.172 -0.370 0.306 0.852
Four-year university - - - - -
Annual income: <¥3 MM -1.272 0.194 —-1.653 -0.891 0.000
Annual income: ¥3 to <¥5 MM —0.465 0.172 —0.802 —-0.128 0.007
Annual income: ¥5 to <¥8 MM -0.520 0.170 —-0.852 -0.188 0.002
Annual income: ¥8 MM or more —1.045 0.227 -1.490 -0.600 0.000
Annual income: decline to answer (reference) - - - - -
Employed 0.949 0.132 0.690 1.208 0.000
Not employed and looking for work —-1.709 0.347 -2.389 -1.028 0.000
Not employed and not looking for work (reference) - - - - -
National health insurance 0.838 0.450 —0.045 1.721 0.063
Social insurance 1.165 0.449 0.285 2.046 0.009
Late stage elderly insurance —1.256 0.657 -2.543 0.031 0.056
None of the above -1.493 0.534 -2.538 —-0.447 0.005
Other insurance (reference) - - - - -
Current smoker —0.406 0.144 —0.689 —-0.124 0.005
Alcohol use —-0.359 0.128 —-0.609 —0.109 0.005
Regular exercise 1.510 0.117 1.281 1.740 0.000
BMI: underweight -0.562 0.189 -0.931 -0.192 0.003
BMI: normal weight -0.282 0.157 —0.589 0.026 0.073
BMI: obese —-1.243 0.294 —-1.819 —0.667 0.000
BMI: unknown (reference) - - - - -
Age 0.154 0.004 0.146 0.162 0.000
Ccl —-1.290 0.129 —1.543 -1.037 0.000

Abbreviations: CCl, Charlson comorbidity index; BMI, body mass index; SE, standard error, LCL, 95% lower confidence level; UCL, 95% upper confidence level.

Nature and Science of Sleep 2015:7

submit your manuscript

Dove


www.dovepress.com
www.dovepress.com
www.dovepress.com

Mishima et al

Dove

Table S2 Regression results predicting physical component summary scores

b SE 95% LCL 95% UCL P
Intercept 56.807 0.587 55.656 57.957 0.000
Clinical insomniac —4.788 0.185 -5.151 —4.424 0.000
Male 0.352 0.091 0.174 0.530 0.000
Hokkaido —0.350 0.510 —-1.349 0.649 0.492
Tohoku —0.452 0.508 —1.449 0.545 0.374
Kanto -0.109 0.483 —-1.056 0.837 0.821
Chubu —-0.079 0.489 -1.039 0.880 0.871
Kinki —0.188 0.486 —1.141 0.765 0.699
Chugoku —0.486 0.509 —1.484 0.512 0.340
Shikoku —-0.325 0.542 —1.388 0.737 0.548
Kyushu 0.201 0.499 -0.777 1.180 0.687
Okinawa (reference) - - - - -
High school or less -0.230 0.090 -0.407 -0.053 0.0I1
Two-year university —0.082 0.118 -0.314 0.149 0.486
Four-year university . - . - -
Annual income: <¥3 MM —-0.460 0.133 -0.721 -0.199 0.001
Annual income: ¥3 to <¥5 MM —0.251 0.118 —0.482 —-0.020 0.033
Annual income: ¥5 to <¥8 MM 0.008 0.116 -0.220 0.235 0.949
Annual income: ¥8 MM or more 0.211 0.156 -0.094 0.515 0.176
Annual income: decline to answer (reference) - - - - -
Employed —0.290 0.091 —0.468 —0.113 0.001
Not employed and looking for work -0.853 0.238 -1.320 -0.386 0.000
Not employed and not looking for work (reference) - - - - -
National health insurance 0.851 0.309 0.246 1.457 0.006
Social insurance 1.012 0.308 0.408 1.616 0.001
Late stage elderly insurance —1.195 0.450 -2.078 -0.312 0.008
None of the above -0.434 0.366 —1.151 0.283 0.235
Other insurance (reference) - - - - -
Current smoker -0.262 0.099 -0.456 -0.068 0.008
Alcohol use —0.361 0.087 —-0.532 —0.189 0.000
Regular exercise 1.046 0.080 0.888 1.203 0.000
BMI: underweight —0.111 0.129 —0.365 0.142 0.390
BMI: normal weight -1.314 0.108 -1.525 -1.103 0.000
BMI: obese —-1.062 0.201 —1.457 —0.667 0.000
BMI: unknown (reference) - - - - -
Age —0.063 0.003 —0.068 —0.057 0.000
Ccl —2.380 0.089 —2.554 —2.207 0.000

Abbreviations: CCl, Charlson comorbidity index; BMI, body mass index; SE, standard error, LCL, 95% lower confidence level; UCL, 95% upper confidence level.

10 submit your manuscript

Dove

Nature and Science of Sleep 2015:7


www.dovepress.com
www.dovepress.com
www.dovepress.com

Dove

Burden of insomnia

Table S3 Regression results predicting health utilities

b SE 95% LCL 95% UCL P
Intercept 0.751 0.012 0.728 0.774 0.000
Clinical insomniac —0.146 0.004 —0.153 —-0.139 0.000
Male 0.009 0.002 0.005 0.012 0.000
Hokkaido —0.004 0.010 —0.024 0.016 0.722
Tohoku —0.012 0.010 —0.032 0.008 0.222
Kanto —0.002 0.010 —0.021 0.017 0816
Chubu —0.004 0.010 —0.024 0.015 0.648
Kinki —0.002 0.010 —0.021 0.017 0.857
Chugoku —0.004 0.010 —0.024 0.016 0.694
Shikoku —0.001 0.011 —0.022 0.021 0.960
Kyushu 0.006 0.010 —-0.014 0.025 0.567
Okinawa (reference) - - - - -
High school or less —-0.003 0.002 —-0.007 0.000 0.060
Two-year university —0.001 0.002 —0.006 0.003 0.564
Four-year university - - - . -
Annual income: <¥3 MM -0.017 0.003 —-0.023 -0.012 0.000
Annual income: ¥3 to <¥5 MM —0.009 0.002 -0.013 —0.004 0.000
Annual income: ¥5 to <¥8 MM —0.007 0.002 -0.012 -0.002 0.003
Annual income: ¥8 MM or more -0.010 0.003 -0.016 —-0.004 0.002
Annual income: decline to answer (reference) - - - - -
Employed 0.002 0.002 —0.001 0.006 0.225
Not employed and looking for work —-0.021 0.005 —-0.030 —0.011 0.000
Not employed and not looking for work (reference) - - - - -
National health insurance 0.011 0.006 —0.001 0.023 0.083
Social insurance 0.017 0.006 0.005 0.029 0.006
Late stage elderly insurance -0.033 0.009 -0.051 -0.015 0.000
None of the above -0.021 0.007 -0.036 -0.007 0.004
Other insurance (reference) - - - - -
Current smoker —0.005 0.002 -0.009 -0.002 0.006
Alcohol use —0.004 0.002 —-0.007 0.000 0.040
Regular exercise 0.018 0.002 0.015 0.021 0.000
BMI: underweight —0.004 0.003 —0.009 0.001 0.088
BMI: normal weight -0.013 0.002 -0.017 -0.008 0.000
BMI: obese —-0.015 0.004 —-0.023 —0.008 0.000
BMI: unknown (reference) - - - - -
Age 0.001 0.000 0.000 0.001 0.000
Ccl —0.031 0.002 —0.034 -0.028 0.000

Abbreviations: CCl, Charlson comorbidity index; BMI, body mass index; SE, standard error, LCL, 95% lower confidence level; UCL, 95% upper confidence level.
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