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a b s t r a c t
Background: Chronic insomnia has a recognized impact on health-related quality-of-life (HRQoL) but
data on utility scores across countries are lacking. The objective of the present study was to assess health
related quality of life (HRQoL) and utility scores in individuals from three different countries (USA,
France, and Japan), comparing sufferers of chronic insomnia to good sleepers.
Methods: A cross-sectional survey (SLEEPI-i) of 4067 persons in the US (n = 1298; 478 good sleepers and
820 patients with insomnia), France (n = 1858; 998 good sleepers and 860 patients with insomnia) and
Japan (n = 911; 506 good sleepers and 405 patients with insomnia). Enrollment and data collection using
consumer panels were web-based in the US and France, and gathered via a postal survey in Japan. People
with chronic insomnia (>6 months) were selected based on Insomnia Severity Index scores (ISI). Severity
of insomnia was assessed using the ISI score and HRQoL was assessed using the self-administered ShortForm SF-36 Health Survey. Utility scores were derived using the algorithm developed by Brazier et al.
Multivariate analyses were used to adjust for potential confounding factors.
Results: In all countries, people with chronic insomnia (40% treated) reported lower SF-36 scores in each
of eight domains compared with good sleepers (P < .0001). Chronic insomnia was associated with significantly lower utility scores compared with good sleepers (mean scores 0.63 versus 0.72 in the US, 0.57
versus 0.67 in France, and 0.67 versus 0.77 in Japan, P < .0001).
Conclusions: This survey suggests that chronic insomnia is associated with signiﬁcant impairment of
HRQoL and decreased utilities across the different geographical regions studied.
Ó 2011 Elsevier B.V. All rights reserved.

1. Introduction
Insomnia is deﬁned as difﬁculty initiating sleep, difﬁculty maintaining sleep, morning awakening, or sleep that is chronically nonrestorative or poor in quality associated with daytime impairment
such as fatigue, memory impairment, social or vocational dysfunction, or mood disturbance [1,2]. Chronic insomnia (with a duration
of at least 1 month) is the most prevalent sleep disorder in the general population and is reported by 20–30% of adults. It is shown
that insomnia increases with age and is more prevalent in women
than in men [3–6].
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Chronic insomnia not only interferes with an individual’s
health [2], but also confers a substantial socio-economic burden,
given associations with falls and other accidents [7], decreased
cognitive functioning, health-related quality of life (HRQoL) [8],
increased absenteeism [9,10], and increased utilization of medical resources [10–12]. Yet research on this issue has been limited [2]. Previous studies using the 36-item Short Form Health
Survey of the Medical Outcomes Study (SF-36) reported that
insomnia was associated with a negative impact across all
dimensions of HRQoL, increasing with severity of disease [13–
16]. However, to our knowledge, there is no multi-country study
of HR-QOL and utilities in insomnia.
The concepts of quality-adjusted life years (QALYS) and utilities
are the basis for expressing the burden of disease and evaluating
the cost effectiveness of therapeutic interventions. QALYs, the
product of the average years of life that remain for the patient
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and the utility of those years based on associated HRQoL, is commonly used for comparative cost effectiveness analyses [18]. Utility measurement is a method of determining an individual’s
preference for a certain outcome represented by a quantitative
score: from perfect health (1) to death (0). Given the importance
of understanding common patient characteristics independent of
their cultural expression [18–20], and that the prevalence of
insomnia varies between countries [21], this cross-sectional survey
was performed in the USA, France, and Japan to obtain information
relating to HRQoL and utility scores in people with chronic insomnia in different countries.
2. Methods
2.1. Design
SLEEPi (Study Linking European–US–Japanese Economic
Perceptions in Insomnia – internet-based) was a cross-sectional,
web- and paper-based questionnaire survey in three industrialized
countries (the US, France, and Japan).
2.2. Participants
Participants were recruited on-line in the USA and France from
the Harris Poll and Ciao (France only) market research panels, consisting of individuals who had voluntarily registered and agreed to
regularly complete research surveys on a variety of topics. Between
December 2005 and May 2006, individuals were randomly selected
to participate in the survey based on pre-registered demographic
information (e.g., age, gender, marital status, education level, income level, etc.) and received an e-mail invitation describing the
study and providing an individualized web-link to the survey. Individuals initially completed a screening questionnaire and those
satisfying the selection criteria were then asked to complete the
remainder of the questionnaire. Demographic data used to select
a representative sample of each country were based on the 2005
census data of subjects >15 years old (the respective populations
of the three countries were USA: 234 934 412 inhabitants, France:
49 498 357, and Japan: 109 221 888 in 2005). A weighting was performed to adjust our sample to the structure of each population at
the national level in terms of age, gender, and household economic
level. Harris panel participants who qualiﬁed and completed the
survey received 100 Harris points as an incentive. Ciao respondents
received €0.7 for every 5 min spent participating in the survey.
Within the sample for each country, 30% of respondents were to
be age 60 years or older, to ensure that the survey captured a sufﬁcient sample of older people, given that insomnia is common in
that age group.
In Japan, a postal paper-based survey was used due to the limited
size and number of Internet panels in Japan, especially in respect to
older members (P60 years). Consequently, respondents were enrolled using the Intage panel, an off-line syndicated consumer panel
for which participants were recruited from several sources, including quota samples and random household sampling. A postcard
screener was initially mailed to participants, and those satisfying
the inclusion criteria were then sent the full survey. A gift certiﬁcate
(1000 JPY) was offered as an incentive for respondents to complete
the full questionnaire. Inclusion and exclusion criteria were then applied to all participants completing the full questionnaire.
Participants were initially screened using the Insomnia Severity
Index (ISI) [22], with an inclusion score range of 0–7 for good
sleepers (control), 15–28 for non-treated chronic patients with
insomnia, and 0–28 for treated chronic patients with insomnia
(see below and Fig. 1). Other inclusion criteria for both good sleepers and patients with insomnia were: (1) aged at least 18 years;
and (2) ability to read and write English, French, or Japanese

(depending on the country of recruitment). Additional criteria for
insomnia were assessed with a series of questions and included:
(1) fulﬁlled the International Classiﬁcation Of Sleep Disorders criteria for insomnia [1] including difﬁculty initiating or maintaining
sleep, early morning waking, or sleep that was chronically nonrefreshing or poor in quality (and occurred despite adequate
opportunity for sleep), and reported complaints about daytime
functioning related to night-time sleep difﬁculty; and (2) a history
of insomnia for at least six months. This duration, rather than at
least one month as commonly used to deﬁne chronic insomnia,
was felt to be preferable for assessing the impact on HRQoL. Exceptionally, we considered that treated patients with insomnia who
still presented ICSD complaints of insomnia for more than six
months, even if they had an ISI <7, would be included in the group
of chronic patients with insomnia.
In order to focus on primary insomnia, exclusion criteria were
all co-morbidities which may produce co-morbid insomnia (e.g.,
chronic pain almost every night; treated major depression or anxiety disorders, alcohol and substance abuse, or other psychiatric illnesses; prostate problems), or risks of sleep disorders other than
insomnia such as loud snoring on most nights, difﬁculty breathing
during sleep almost every night, or known sleep apnoea; restless
legs on most nights; or circadian sleep disorders such as frequent
travel across three or more time zones (jetlag) and night work or
rotating shift work.
2.3. Procedure
A questionnaire (see Supplementary Appendix) was developed,
and included questions about sleep habits (over the past month,
excluding week-ends or vacations), sleep treatments (prescription
or non-prescription), education level, employment status, weight
and height (to calculate body mass index [BMI]), co-morbidities,
use of caffeine, use of alcohol to help sleep, and treatments for
insomnia in the last 3 years. The translations were performed from
English into French and Japanese by local native speakers and then
validated by country-speciﬁc focus groups.
2.4. Measures
2.4.1. HRQoL
The SF-36 was used to measure HRQoL in chronic patients with
insomnia and good sleepers. The SF-36 is a multipurpose health
survey consisting of 36 items, covering eight domains: physical
functioning, ten items; limitations due to physical health (role
physical), four items; bodily pain, two items; general health perceptions, six items; vitality, four items; social functioning, two
items; limitations due to emotional problems (role emotional),
three items; and mental health, ﬁve items. Scores are expressed
on a scale of 0–100 for each domain with higher scores indicative
of better health and well being. The SF-36 also yields two summary
measures of physical and mental health: the Physical Component
Summary (PCS) and Mental Component Summary (MCS). In France
and the USA, unadjusted SF-36 domain scores in each group were
compared with the general population.
The need to both take account of public-health perspectives and
to emphasize patient preferences has led to the development of
many health questionnaires and their inclusion as primary and
secondary outcome measures in clinical trials [23]. Measurements
of HRQoL have, therefore, been extensively used to assess patients’
feelings and to organise health care services in the patients’ populations [24,25]. The generic, multidimensional 36-item Short-Form
Health Survey (SF-36) has been used across a range of populations
and disease and treatment groups [26–31]. The advantages of the
SF-36 over other similar instruments, particularly its balance
between being concise and comprehensive, and its versatility, suit-
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Fig. 1. Method of screening respondents based on their Insomnia Severity Index (ISI) score and treatment group. Legend: the Insomnia Severity Index (ISI) score and clinical
information were used to identify individuals with chronic insomnia and to assess its severity [22]. The ISI score focuses on both night- and daytime symptoms of insomnia
(insomnia severity, worry about sleep, functional impairment, social concern, and sleep satisfaction). It consists of seven questions with scores ranging from 0 to 28 (the
maximum score for questions is 4): a score of 0–7 indicates no clinically signiﬁcant insomnia (i.e., a good sleeper); 8–14, sub-threshold insomnia; 15–21, moderate insomnia;
and 22–28, severe insomnia. Exceptionally, we also included in the chronic insomnia groups patients with treated insomnia who had an ISI <7 but who still complained of
chronic insomnia according to the deﬁnitions for more than 6 months.

able for self-, interview-, and telephone-administration, have led to
its widespread use in many studies’ utility scores. Since SF-36 data
are multidimensional and the response choices and measured
items are not equally important, scores must be transformed into
a one-dimensional utility index. To accomplish this, SF-36 data
were transformed into a preference-based 6-dimensional health
state classiﬁcation, SF-6D utility scores, using an algorithm developed by Brazier et al. [32]. The algorithm uses a direct approach
to derive utility scores from elicited responses of a population
using a standard gamble preference method. Originally validated
by a UK population, it has been used in France and the US with
no signiﬁcant variation in the weights between countries [33].
2.5. Statistical methods and data analysis
The planned recruitment was 1200 individuals per country,
comprising 400 good sleepers and 800 patients with insomnia
(400 each with onset insomnia or maintenance insomnia). A total
of 400 respondents per group was considered sufﬁcient to detect
a meaningful minimum difference in effect size of 0.20 in the SF36 domains with 80% power (a = 0.05) [34].
All statistical tests were two-sided with a global level of signiﬁcance
of 5%. Qualitative variables were compared between groups using an
v2 test, or Fisher’s exact test in the case of small expected cell frequency
(i.e., <5). Continuous variables were compared using either a t-test or
an analysis of variance (ANOVA, Fisher test) for more than two groups.
If normality conditions were not attained, then non-parametric tests

were performed (Mann–Whitney–Wilcoxon test for comparison of
two groups or Kruskall–Wallis test for comparisons of more than two
groups). To adjust for potential confounding factors, two multivariate
regression analyses (ANCOVA) were performed. For the comparison
of good sleepers versus chronic patients with insomnia the covariates
included age, gender, class, BMI, household income, employment status, smoking status, coffee (caffeine) use, alcohol use, characteristics
of insomnia (family history of insomnia, Insomnia Severity Index [ISI]
score, duration of insomnia, insomnia treatment), and selected comorbidities or conditions, such as (1) hypertension, (2) diabetes, (3)
lung disease, (4) heart disease, (5) digestive problems, (6) arthritis,
(7) menopausal problems and (8) metabolic disorders. For the analysis
of treated versus non-treated chronic patients with insomnia the
same analysis was performed excluding the ISI score as a covariate,
as treated patients were assumed to have lower scores. Multivariate
models were developed with SASÒ (version 9.1, SAS Institute Inc.,
Cary, NC), using a backward stepwise approach; non-signiﬁcant
variables at the 5% level were excluded.
3. Results
3.1. Population characteristics
Fig. 2 shows the ﬂow of participants in the study. The study
population comprised 4067 individuals, of whom 2085 (48.7%)
had chronic insomnia; 832 (39.9%) patients with insomnia were
currently treated.
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Fig. 2. Participant ﬂow in the study.

Table 1
Demographic and clinical characteristics of good sleepers compared with chronic patients with insomnia.
Characteristics

ISI score
Age, mean ± SD, y
Over 60 y, No. (%)
Females, No. (%)
Race, No. (%)
Caucasian
Black
Other
BMI, mean ± SD, kg/m2
Obese >29.9 kg/m2, No. (%)
Alcohol to help sleep, No. (%)
Duration of insomnia (years),
mean ± SD
Smokers and recent quitters,
No. (%)
Intake of caffeinated drinks,
mean ± SDb
Receiving insomnia treatment,
No. (%)
High level education, No. (%)c
Full or part time employment,
No. (%)
Charity work, No. (%)

US

France

Japan

Good sleepers
(n = 478)

Chronic insomnia
(n = 820)

Good sleepers
(n = 998)

Chronic insomnia
(n = 860)

Good sleepers
(n = 506)

Chronic insomnia
(n = 405)

3.5 ± 2.3
54.3 ± 16.5
244 (51.0)
218 (45.6)

16.7 ± 4.7a
50.0 ± 15.9a
285 (34.8)a
553 (67.4)a

3.6 ± 2.2
52.3 ± 15.9
530 (53.1)
268 (26.9)

16.4 ± 3.8a
43.7 ± 15.9a
224 (26.0)a
549 (63.8)a

2.8 ± 2.1
47.8 ± 16.7
138 (27.3)
252 (49.8)

16.3 ± 4.0a
52.4 ± 15.1a
158 (39.0)a
276 (68.1)a

439 (91.8)
9 (1.9)
30 (6.3)
28.8 ± 7.1
174 (36.4)
23 (4.8)
1.4 ± 3.7

746 (91.0)
10 (1.2)
64 (7.8)
28.4 ± 7.4
271 (33.0)
71 (8.7)a
8.1 ± 10.3a

–
–
–
26.3 ± 5.6
166 (16.6)
23 (2.3)
1.3 ± 5.1

–
–
–
25.1 ± 5.4a
121 (14.1)
52 (6.0)a
6.6 ± 9.0a

–
–
–
22.2 ± 2.9
7 (1.4)
65 (12.8)
0.4 ± 1.5

–
–
–
21.7 ± 2.9
4 (1.0)
118 (29.1)a
4.4 ± 5.0a

108 (22.6)

258 (31.5)a

208 (20.8)

284 (33.0)a

118 (23.3)

83 (20.5)

2.4 ± 2.3

2.4 ± 2.7

2.4 ± 2.3

2.5 ± 2.4

2.1 ± 2.0

2.2 ± 1.9

–

387 (47.2)

–

243 (28.3)

–

202 (49.9)

117 (24.5)
254 (53.1)

165 (20.1)
421 (51.3)

400 (40.1)
457 (45.8)

226 (26.3)
477 (55.5)

–
311 (61.5)

–
202 (49.9)

63 (13.2)

108 (13.2)

201 (20.1)

92 (10.7)

14 (2.8)

16 (4.0)

a

a

a

Abbreviations: ISI = Insomnia Severity Index; n = number; SD = standard deviation; % = percentage; y = years; BMI = body mass index.
–Insufﬁcient data or calculation not applicable.
a
Indicates P<.05 by t-test, good sleepers versus chronic patients with insomnia within each country.
b
Number of cups or cans per day.
c
Equivalent to reaching graduate school level in the USA and Baccalauréat plus 4 or over in France.

Demographic and clinical characteristics of participants with
chronic insomnia and good sleepers are summarized by country
in Table 1. The proportion of older respondents (>60 years) with
chronic insomnia was higher in the US and Japanese cohorts
(35% and 39%, respectively) than the French cohort (26%).

Participants with chronic insomnia were younger than good
sleepers in France and the US (mean age 44 and 50 years, versus
52 and 54 years), but older in Japan (52 versus 48 years), and there
was a majority of women (64–68%). Those with chronic insomnia
reported sleeping problems for an average of 8 years in the US,
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Table 2
Demographic and clinical characteristics of respondents with chronic insomnia, treated versus not treated.
Characteristic

ISI score
Age, mean ± SD, y
Over 60 y, No. (%)
Females, No. (%)
Race, No. (%)
Caucasian
Black
Other
BMI, mean ± SD, kg/m2
Obese >29.9 kg/m2, No. (%)
Alcohol to help sleep, No. (%)
Smokers and recent quitters, No. (%)
Intake of caffeinated drinks, mean ± SDb
High level education, No. (%)c
Full or part time employment, No. (%)
Charity work, No. (%)
Current treatments, No. (%)
- At least one benzodiazepine
- At least one z-drugd
- Other
Past treatment (in the three last years), No.
(%)
P-value
Duration of insomnia (years), mean ± SD
P-value

US

France

Japan

Treated
(n = 387)

Not-treated
(n = 433)

Treated
(n = 243)

Not-treated
(n = 617)

Treated
(n = 202)

Not-treated
(n = 203)

14.9 ± 5.5
53.9 ± 15.5
173 (44.7)
246 (63.6)

18.4 ± 3.1a
46.5 ± 15.5a
112 (25.9)a
307 (70.9)a

13.8 ± 5.1
55.0 ± 14.4
133 (54.7)
146 (60.1)

17.4 ± 2.4a
39.2 ± 14.1a
91 (14.7)a
403 (65.3)

15.3 ± 5.0
59.4 ± 12.2
118 (58.4)
160 (79.2)

17.3 ± 2.3a
45.3 ± 14.3a
40 (19.7)a
116 (57.1)a

362 (93.5)
2 (0.5)
23 (3.9)
28.0 ± 7.0
109 (28.2)
30 (7.8)
96 (24.8)
2.1 ± 2.6
92 (23.8)
178 (46.0)
57 (14.7)

384 (88.7)
8 (1.8)
41 (9.5)
28.8 ± 7.7
162 (37.4)
41 (9.5)
162 (37.4)a
2.6 ± 2.7a
73 (16.9)
243 (56.1)a
51 (11.8)a

–
–
–
25.3 ± 4.5
33 (13.6)
9 (3.7)
64 (26.3)
1.9 ± 1.8
64 (26.3)
75 (30.9)
48 (19.8)

–
–
–
25.0 ± 5.7
88 (14.3)
43 (7)
220 (35.7)a
2.7 ± 2.6a
162 (26.3)
402 (65.2)a
44 (7.1)a

–
–
–
21.5 ± 3.0
2 (1)
47 (23.3)
26 (12.9)
1.9 ± 1.6
N/A
81 (40.1)
12 (5.9)

–
–
–
22.0 ± 2.8
2 (1)
71 (35.0)a
57 (28.1)a
2.5 ± 2.1a
N/A
121 (59.6)a
4 (2.0)a

107
194
122
137

–
–
–
147 (33.9)

96 (39.5)
116 (47.7)
63 (25.9)
78 (32.1)

–
–
–
151 (24.5)

94
49
74
69

–
–
–
28 (13.8)

NS
8.1 ± 11.0
NS

8.7 ± 10.8

.02
5.8 ± 8.1
<.0001

4.6 ± 4.6

(27.6)
(50.1)
(31.5)
(35.4)

8.1 ± 9.4

(46.5)
(24.3)
(36.6)
(34.2)

<.0001
4.2 ± 5.3
.003

Abbreviations: NS, non-signiﬁcant; ISI = Insomnia Severity Index; n = number; SD = standard deviation; % = percentage; y = years; BMI = body mass index.
– Insufﬁcient data or calculation not applicable.
a
Indicates P < .05 by t-test for comparison of treated versus non-treated chronic patients with insomnia within each country.
b
Number of cups or cans per day.
c
Equivalent to reaching graduate school level in the USA and Baccalauréat plus 4 or over in France.
d
Non-benzodiazepine GABA-receptor agonists (zolpidem, zopiclone or zaleplon).

7 years in France, and 4 years in Japan. Similar proportions of obese
subjects were observed among those with chronic insomnia and
good sleepers, although in France the mean BMI for patients with
insomnia was lower than for good sleepers (P < .0001). Participants
with chronic insomnia generally drank more alcohol to help them
sleep (P < .01), and in France and the US were more likely to be
smokers (P < .01). Caffeine use was similar among those with
chronic insomnia and good sleepers.
As shown in Table 2 treated patients with insomnia were older
than those not treated. Benzodiazepines were the most frequent
prescription drugs in Japan (47%), whereas in France and the US
use of non-benzodiazepine benzodiazepine-receptor agonists (zolpidem, zopiclone, or zaleplon [US only]) were most frequently reported (48% and 50%, respectively). Even in the absence of
current treatment, a sizable proportion of participants (between
14% in Japan and 34% in the US) had received some form of treatment in the past three years.
3.2. HRQoL and utility scores
After adjustment for signiﬁcant demographic and clinical covariates, data from all countries showed that chronic insomnia was
associated with signiﬁcantly lower SF-36 scores in all domains compared with good sleepers (P < .05) (Fig. 3a and Table 1 in the Supplementary Appendix). Similarly, the two summary measures (MCS
and PCS) were lower in those with chronic insomnia (P < .0001).
Chronic insomnia was also associated with signiﬁcantly lower
(P < .0001) utility scores compared with good sleepers (mean scores
0.63 versus 0.72 in the US, 0.57 versus 0.67 in France and 0.67 versus
0.77 in Japan) (Fig. 4).
Treatment of chronic insomnia was associated with higher
HRQoL scores, although this varied in extent between countries
(Fig. 3b and Table 2 in the Supplementary Appendix). In the US

and France, treatment was also associated with signiﬁcantly higher
MCS (P < .0001) and utility scores (P < .005), although there was no
observed difference in the physical components between treated
and untreated individuals. In Japan there was no signiﬁcant difference in any of the SF-36 dimensions or utility scores observed for
treated versus untreated individuals.
4. Discussion
The results of this study are consistent with prior observations
[13–16] that chronic insomnia is associated with impairment in
HRQoL and lower utility scores (P < .0001 in each country) compared
with good sleepers. Across all three countries, people with chronic
insomnia (including those receiving treatment) reported lower SF36 scores in each of eight domains compared with good sleepers
(P < .0001), with greatest impact on the vitality, social functioning,
role-emotional, and mental health dimensions. The unadjusted SF36 scores were comparable with previously reported ﬁndings from
France and the US that used paper-based questionnaires or telephone interviews [13,14,34], conﬁrming the reliability of the HRQoL
measures obtained from this internet-based study. Furthermore, the
unadjusted SF-36 scores for individuals with chronic insomnia were
comparable with those reported in patients with other chronic conditions previously shown to impact HRQoL [35,36], such as congestive cardiac failure, diabetes, and major depression.
HRQoL has been used in these major chronic diseases and public
health issues to reﬂect both the feelings of patients and the health
care services use in the general population. Our study clearly demonstrates that chronic insomnia has an impact on HRQol, in three
different continents, independent of the geographical origin of the
patient and independent of its sociodemographical characteristics.
These results strongly support the concept that insomnia is not only
a single night symptom, but a severe disease whose impact may be
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Fig. 3. Distribution of the different subscales of the SF-36 for each of the three countries. P-value <.0001 for difference between good sleepers and chronic patients with
insomnia in each dimension of SF-36 except where highlighted. Abbreviations: PCS, Physical Component Summary; MCS, Mental Component Summary. Statistically
signiﬁcant P-values for difference between treated and non-treated chronic insomniacs in each dimension of SF-36 are highlighted.

compared to diabetes and major depression [1,2,35,36]. Moreover,
treating insomnia appears, according to our results, to have a significant impact on HRQol except in Japan.
Thus, treatment of insomnia was associated with higher utility
scores compared with those observed in individuals not treated in
France and the US, although in Japan none of the SF-36 components
(and hence utility scores) differed signiﬁcantly between treated and
non-treated individuals. The shorter duration of insomnia in the
Japanese sample, cultural differences, or predominant medication
used may partly explain this difference, but no conclusion can be
drawn as this study was not designed to study treatment effect.
Limited information is available on utility scores for individuals
with chronic insomnia. A search of published literature indicated
two studies, one each conducted in the UK and US [17,37],
although the derivation of health utility values varied. Morgan
et al. [17] evaluated the cost utility of providing cognitive behavioral therapy for insomnia to long-term (P1 month) hypnotic
users with chronic sleep problems recruited from general practice
in the UK. Utility scores were derived from SF-36 responses using
the ﬁrst generation multi attribute utility approach developed by
Brazier et al. [32]. The health utility score associated with chronic

insomnia was 0.65. The second study [37] used a different indirect
transformation algorithm proposed by Nichol et al. [38] to assign
the utilities of subjects with insomnia versus those without insomnia using published SF-36 scores from a study [39] involving 3445
patients in SC, USA. Adjustment was made for the difference in
SF-36 scores between those with mild, severe, or no insomnia by
statistically controlling for differences in sociodemographic
characteristics, health habits, index conditions (and severity), comorbidities, and location. In patients with insomnia most, or all
of the time the utility score was 0.76 compared with 0.84 in good
sleepers. Thus, the utility scores reported from chronic patients
with insomnia in our study (0.63 in the US, 0.57 in France, and
0.67 in Japan) compare with those reported by Morgan et al.
[17]. Although they are lower than those reported in the other
study [37] the difference in utilities between good sleepers and patients with insomnia is similar. Differences in the utility scores observed in these studies can be partially explained by variations in
the approaches used to derive a utility index from the HRQoL measures. It is noteworthy that characteristics of chronic patients with
insomnia in our study were generally similar to those in each of
these study populations [17,38]. We are, however, unaware of
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Fig. 4. Utility scores for good sleepers versus chronic insomniacs and treated versus non-treated chronic insomniacs summarized by country.

any other studies reporting utility scores across several countries
using the same instrument.
A number of features of the analysis strengthen our ﬁndings.
Patients included in the survey underwent an extensive screening
process using the same protocol in each country and a standardized insomnia measure (ISI score, see Fig. 1) to ensure that the
requirements for the target population were met. Overall, more
than 30% of patients were older than 60 years. HRQoL was evaluated using a valid, reliable, and widely used measure (SF-36),
which is relevant to clinical practice. Multiple regression techniques were used to account for signiﬁcant demographic and clinical covariates, in particular arthritis and other co-morbidities, age,
breathing problems, and alcohol use, that may have inﬂuenced the
change in SF-36 and utility scores.
We do, however, acknowledge a number of limitations to the
study. Firstly, as a result of problems with recruitment, the full
sample population was not achieved in Japan (911 included vs.
1200 planned). It is, however, unlikely that recruitment of the
speciﬁed sample would have substantially changed the overall
ﬁndings of our analysis in this country. Additionally, in France,
<30% of participants were elderly (>60 years). However, sampling
requirements for 30% of respondents to be 60 years or older were
based on statistical power and not on population statistics, as only
7–26% of the population in the three countries studied are within
this age group [40–42,31–33].
Secondly, there was sampling bias in the selection of participants. In France and the US, selection from existing on-line panels
is likely to have led to exclusion of individuals from deprived socioeconomic backgrounds without computer access. Furthermore, it is
possible that the panels in each country may not have been representative of the adult population. This is exempliﬁed by the low
proportion of non-Caucasians included in the US (Table 1). While
respondents enrolled using the Harris panel were included via a
quota system that includes a sufﬁcient number of participants
based on age, gender, and socioeconomic status, it is not certain
whether these participants are truly representative of a chronic
insomnia population. To account for this potential imbalance, multivariate analysis was used to adjust for factors that may potentially reduce the impact of individual variables.

Thirdly, the interviewing technique (i.e., internet, telephone, or
postal questionnaires) may impact on the responses of subjects
and be associated with recall bias. A postal survey was used in
Japan in an attempt to take account of cultural sensitivities
regarding discussion of insomnia. While it is recognized that this
may have inﬂuenced the results, it is not possible to determine
what effect can be attributed to the means of data collection versus
other factors. It is noted that the internet survey results were
generally similar to those reported in other paper based surveys
[13,14,34], indicating that web-based surveys appear to be an
appropriate method for collecting HRQoL data. However, considering that participants with chronic insomnia were younger than
good sleepers in France and the US (mean age 44 and 50 years,
versus 52 and 54 years) but older in Japan (52 versus 48 years),
it may be possibly related to this bias. The respondents in France
and in the US may have been younger than expected due to the
fact that internet users are generally younger than non-users. Finally, only those subjects with chronic insomnia not associated
with known common disorders were selected, to exclude other
causes of insomnia which may contaminate utility value
calculations.
Finally, we understand that the translation of rating scales and
cultural interpretations of certain scale items might have a potential impact on the outcome. The need to adapt sleep-screening
tools for use in cross-cultural settings is a highly relevant issue
in international studies like ours. However, accepted procedures
for translating and adapting existing measures such as SF-36 and
the items used for the deﬁnition of insomnia have been uniformly
and consistently incorporated in epidemiologic studies, resulting
in an improving homogeneity [1,2,22,35]. However, we acknowledge the limitations of interviewing such different countries with
the same questions, which may refer to culturally different approaches in the three countries.
In conclusion, the results of our study conﬁrm that chronic
insomnia is associated with signiﬁcant impairment of both physical and mental dimensions of HR-QOL, and that this impairment
is similar across the countries studied. The difference in utility
scores between good sleepers and chronic patients with insomnia
is also very similar across countries.
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