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3.3. Comparison of SF-36 scores of treated patients with those of drug-
naive patients and national norms

As there was a significant difference in the duration of disease
morbidity between the treated patients and the drug-naive pa-
tients (Table 3), analysis of covariance with disease duration as a
covariate was used to examine the differences in the eight subscale
scores of the SF-36 between the treated patients and the drug-
naive patients. The treated patients had significantly higher scores
for the PF, RE, and MH subscales than the drug-naive patients, and
no subscale scores for the treated patients were lower than those
for the drug-naive patients. However, the treated patients had low-
er scores for all domains of the SF-36 compared with the national
normative data, except for the PF and BP subscales.

In patients with NA-CA, no significant differences were found in
the scores for any of the SF-36 domains between the treated pa-
tients and the drug-naive patients, and the scores for all SF-36 do-
mains (except PF, BP, and MH subscales) were significantly lower
for treated patients compared with the normative data. In patients
with NA w/o CA, no significant differences were found in the scores
for any of the SF-36 domains (except RE subscale) between the
treated patients and the drug-naive patients, and the scores for
all SF-36 domains (except for the PF, BP, and GH subscales) were
significantly lower for the treated patients compared with the nor-
mative data. In patients with IHS w/o LST, although the scores for
the RE and MH subscales for the treated patients were significantly
higher than those for the drug-naive patients, the scores for the RP,
GH, VT, and RE subscales were lower than the normative data.

Table 4
Factors associated with Short Form-36 subscale scores among treated patients.
PF RP BP GH
AOR  95%Cl P-value  AOR  95%Cl P-value  AOR  95%Cl P-value  AOR  95%CI P-value
Gender
Male .
Female 1.53 0.68-344 ns. 2.00  0.88-4.56 n.s. 050  0.23-1.08 ns. 1.06  049-228 ns.
Age
For every increase of 1 year 0.95 0.90-1.04 n.s. 1.08 1.01-1.16 0.025 0.99 0.93-1.04 n.s. 1.01 0.95-1.06 n.s.
Disease duration
For every increase of 1 year  0.99 0.94-1.05 n.s. 0.95 0.89-1.02 n.s. 1.01 0.95-1.07 n.s. 1.04 0.98-1.11 n.s.
ESS at time of survey
16-24
11-15 113 0.44-2.94 .S. 0.88 0.34-2.29 n.s. 0.70 0.30-1.62 n.s. 0.76 0.30-1.96 n.s.
0-10 1.55 0.64-3.75 ns. 1.76 0.72-4.30 n.s. 143 0.55-3.69 n.s. 1.69 0.72-3.97 n.s.
Autonomy to control own job schedule
No
Yes 1.21 0.52-2.83 n.s. 0.88 0.37-2.05 n.s. 0.83 0.36-1.88 n.s. 1.94 0.84-4.48 n.s.
Support from others
No #
Yes 1.85 0.72-4.76 n.s. 0.94 0.36-2.46 .S, 1.32 0.52-3.32 n.s. 3.34 1.18-9.50 0.023
Experience of divorce or break up with partner
Yes
No 1.63 0.38-7.06 n.s. 3.74 0.86-16.26 n.s. 2.53 0.58-10.97 n.s. 2.58 0.55-12.1 n.s.
Experience of being forced to relocate or being dismissed
Yes
No 1.71 0.76-3.86 n.s. 2.59 1.15-5.82 0.022 0.72 0.33-1.61 ns. 1.09 0.49-2.43 n.s.
vT SF RE MH
AOR  95%CI P-value  AOR  95%Cl P-value  AOR  95%CI P-value  AOR  95%Cl P-value
Gender
Male
Female 1.12 0.51-2.49 n.s. 056  0.25-1.22 n.s. 0.95 0.44-2.02 n.s. 0.78 0.36-1.71 n.s.
Age
For every increase of 1year  0.99 0.94-1.05 n.s. 1.04  098-1.11 n.s. 1.01 0.96-1.07 n.s. 0.98 093-1.04 ns.
Disease duration
For every increase of 1year  0.97 0.91-1.03 n.s. 0.95 0.89-1.01 n.s. 1.02 0.96-1.08 ns. 1.02 0.96-1.09 n.s.
ESS at time of survey
16-24
11-15 1.72 0.66-4.48 n.s. 1.11 0.43-2.86 n.s. 1.40 0.61-3.19 ns. 0.89 0.35-2.29 n.s.
0-10 3.88 1.56-9.62  0.003 249  1.02-6.05 0.044 2.08 0.81-5.34 ns. 1.71 0.71-4.10  ns.
Autonomy to control own job schedule
No
Yes 2.48 1.03-594  0.042 1.65 0.71-3.85 n.s. 0.93  041-2.10 ns. 176 0.72-3.98 ns.
Support from others
No
Yes 248 0.89-644 ns. 1.57  0.59-4.21 n.s. 2.17  0.87-5.44 ns. 239  0.92-6.21 n.s.
Experience of divorce or break up with partner
Yes
No 1.55 0.38-6.34 n.s. 9.22 1.05-81.11 0.045 2.31 0.58-9.25 ns. 0.52 0.12-2.27 n.s.
Experience of being forced to relocate or being dismissed
Yes
No 0.61 0.27-1.38 n.s. 0.98 0.43-2.20 n.s. 1.01 0.46-2.22 n.s. 0.89 0.40-1.97 n.s.

PF, physical health; RP; role limitations due to physical problems; BP, bodily pain; GH, general health; VT, vitality; SF, social functioning; RE, role limitations due to emotional
problems; MH, mental health ESS, Epworth Sleepiess Scale; AOR, adjusted odds ratio; 95% Cl, 95% confidence interval; n.s., not siginificant.
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Among the treated patients, no significant difference was found in
the scores for any of the SF-36 domains between the three diagnos-
tic groups.

3.4. Factors influencing the QOL of treated patients

Table 4 shows the results of the logistic regression analyses of
all treated patients. In the final models, a higher age (OR =1.08,
95%CI 1.01-1.16) and having no experience of being forced to
relocate or being dismissed due to symptoms (OR=2.59, 95%CI
1.15-5.82) were significantly associated with high scores on the
RP subscale. The perception of support from others (OR=3.34,
95%Cl 1.18-9.50) was associated with high scores on the GH sub-
scale. Normal ESS scores (<£10) (OR =3.88, 95%Cl 1.56-9.62) and
having autonomy to control one’s job schedule (OR =2.48, 95%CI
1.03-5.94) were significantly associated with high scores on the
VT subscale. Normal ESS scores (OR = 2.49, 95%CI 1.02-6.05) and
having no experience of divorce or break up with a partner due
to symptoms (OR = 9.22, 95%CI 1.05-81.11) were also significantly
associated with high scores on the SF subscale.

4. Discussion

The negative impact of sleep disorders on health-related QOL
has been an important issue in the field of sleep research. However,
only a limited number of studies have postulated the characteris-
tics of QOL measures of patients with hypersomnia [11-14],
whereas many studies have reported the impacts of insomnia on
health-related QOL [27,28]. Among these, two studies have evalu-
ated the QOL of treated and drug-naive patients [11,12]. However,
those studies did not focus on the diagnostic categories of hyper-
somnia. Moreover, as indicated above, no studies have assessed
the relationship between lifestyle or social support and the QOL
of patients with hypersomnia. Thus, to the authors’ knowledge,
this is the first study to investigate the association between hyper-
somnia and QOL among a treated patient population with three
diagnostic categories of hypersomnias of central origin, which
has also considered psychosocial and environmental variables.

In this study population, subjective sleepiness manifested on
the ESS decreased significantly after treatment in all three diagnos-
tic groups. However, of note, the present study showed that the
scores of many QOL domains did not differ statistically between
the treated patients and the drug-naive patients, and the scores
for all of the QOL domains (except PF and BP subscales) were sig-
nificantly lower in the treated patients compared with the general
Japanese population. These findings are fairly consistent with the
results of previous studies, in which the majority of the domain
scores of treated patients were lower than general population
norms [11,12]. In contrast, Beusterien et al. reported that patients
with narcolepsy receiving modafinil treatment had higher scores
on the RP, VT, SF, and RE subscales than placebo-treated patients
at the end of a double-blind controlled trial [15]. However, the
majority of SF-36 domain scores of the patients receiving modafinil
treatment did not return to normal in their study.

In the study by Beusterien et al. participants who had ESS scores
<8 at the end of the double-blind trial had a higher QOL than those
who had ESS scores >8 [15]. Considering this, in the present study,
insufficient improvement in hypersomnia with treatment might be
responsible for the lack of improvement in QOL. However, the QOL
profile of treated patients did not differ between the three groups,
although the ESS scores in patients with NA-CA were significantly
higher compared with those with NA wfo CA or IHS w/o LST. In
addition, the present study suggested that subjective sleepiness
only has a partially negative impact on QOL, and this finding is in
line with a previous report which indicated that subjective

sleepiness was not associated with any QOL domains in drug-naive
patients [17]. Thus, the findings of the current study, together with
those of previous studies [11,12,15,17], suggest that conventional
treatment with psychostimulant medications reduces the symp-
toms of EDS but does not normalize the general QOL of patients
with hypersomnia. Factors other than subjective sleepiness could
have contributed to the lower QOL among patients in the present
study. .

Depression has been widely accepted as an important facto
that contributes to the deterioration of QOL among patients with
various sleep disorders. Daniels et al. reported that depression
played a role in the deterioration of QOL among treated narcolepsy
patients [13]. The present study, in line with a previous study,
investigated the factors responsible for the deterioration of QOL
among treated patients with hypersomnia after excluding the
influence of depression. However, the present study revealed that
treated narcolepsy patients without depression also had poorer
QOL. This finding could suggest that QOL among treated narcolepsy
patients is lower regardless of the presence of depression.

Unlike a previous study [11], the present study did not find an
association between the duration of disease morbidity and QOL
among treated patients with hypersomnia. The reason for this phe-
nomenon is unclear. However, it is possible that some of the pa-
tients coped with the symptoms of hypersomnia by applying
behavioural strategies in order to minimize the impact of the dis-
ease on daily life.

It has been suggested that hypersomnia may interfere with ca-
reer development, and may have a negative impact on income and
the social status of patients [29]. Of the treated patients in the
present study, 30.3% had been forced to relocate or had been dis-
missed because of their symptoms, which is quite compatible with
previously reported results of 36.7% and 42.7% [13,14]. Further-
more, 10.2% of the patients had experienced a divorce or broken
up with a partner because of their symptoms. Of note, in the cur-
rent study, several QOL domains were associated with psychoso-
cial or environmental variables, such as the experience of divorce
or break up with a partner due to symptoms; being forced to relo-
cate or being dismissed due to symptoms; having autonomy over
the control of one’s job schedule, including the ability to take naps;
and perceived support from family, friends, superiors, and cowork-
ers. In this regard, the impact of these psychosocial and environ-
mental variables is thought to be stronger than the impact of
disease duration or severity of subjective sleepiness. Considering
this, education to increase knowledge about hypersomnia is
needed in many areas of society (including the public, workplaces,
schools, and healthcare settings) in order to raise awareness of
hypersomnia, and to prevent social and psychological disadvan-
tages of patients with the disorder.

This study has some limitations. First, 50 of the 83 patients with
NA-CA did not undergo MSLT because they presented both typical
cataplexy and SOREMPs on overnight polysomnography. For this
reason, the relationship between the severity of objective sleepi-
ness and QOL among patients with hypersomnia could not be
investigated. The present study suggested that subjective sleepi-
ness manifested on the ESS decreased significantly after treatment
in all three diagnostic groups; however, further study is needed to
determine whether amelioration of objective sleepiness measured
with the maintenance of wakefulness test [30] is related to the
improvement in QOL among patients with hypersomnia. Second,
a direct comparison of SF-36 scores of patients before and after
treatment could not be made. Third, in a previous report, informa-
tion about psychosocial and environmental backgrounds of drug-
naive patients with hypersomnia was not obtained [17]. Therefore,
the present study could not compare the factors influencing QOL
between drug-naive patients and treated patients with hypersom-
nia. Further prospective research on a larger sample should be
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conducted in order to investigate the relationship between QOL
and psychosocial and environmental variables in patients with
hypersomnia so that a strategy to enhance the QOL of patients with
hypersomnia be established.

5. Conclusions

In conclusion, the present study revealed that treated patients
with hypersomnias of central origin have poorer QOL than the gen-
eral Japanese population and drug-naive patients. Treatment with
psychostimulant medication reduced the symptoms of EDS associ-
ated with hypersomnia, but had limited effect on QOL. Psychoso-
cial and environmental variables were associated with several
QOL domains among patients with hypersomnia. The present find-
ings suggest that an increase in understanding of hypersomnias of
central origin is needed to attenuate and prevent the social and
psychological disadvantages associated with these disorders.
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Objective: This study attempts to identify changes in the symptoms of sleep disturbances/insomnia over
a two-year course and their effects on daytime functioning.

Methods: We administered two population-based epidemiological surveys in 2005 and 2007 to partici-
pants from rural Japan.

Results: In the first survey, 30.7% of the subjects reported sleep disturbances/insomnia. Among them,
60.9% reported sleep problems at the two-year follow-up. A comparison of sleep disturbances/insomnia,
and subjective daytime functioning measures between the new incident cases and persistent poor sleep-
Chronic insomnia ers revealed that the total score of persistent poor sleepers was significantly lower than that of new inci-
Longitudinal study dent cases on the Pittsburgh Sleep Quality Index and physical quality of life (QoL) but not mental QoL.
SF-8 Longitudinal comparisons of the symptoms of sleep disturbances/insomnia in persistent poor sleepers
revealed that sleep efficiency was significantly worse at follow-up. Exacerbation of the symptoms of sleep
disturbances/insomnia at follow-up was observed in mild but not severe cases.

Conclusions: Sleep efficiency progressively worsens over time, and physical QoL can deteriorate as sleep
disturbances/insomnia become chronic. Since the symptoms of sleep disturbances/insomnia and their
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Quality of life

Natural course
Mental quality of life
Physical quality of life

daytime effects are exacerbated even in mild cases, early intervention and treatment are necessary.

© 2012 Elsevier B.V. All rights reserved.

1. Introduction

Insomnia is a common disorder [1,2], with an estimated preva-
lence of about 20% among the general population [3,4]. Poor noc-
turnal sleep and consequent impairment in daytime functioning
are the core symptoms of insomnia [5]. Indeed, both daytime
impairment and night-time sleep difficulties have been established
as essential items in the diagnostic criteria of insomnia by the
International Classification of Sleep Disorders [6].

Several reports have described the natural course of insomnia
and have revealed that a considerable number of people with
insomnia exhibit a chronic course {7,8]. However, specific changes
in the severity and the symptoms of the disorder as it becomes
chronic have yet to be ascertained.

* Corresponding author at: Department of Somnology, Tokyo Medical University,
6-7-1 Nishishinjuku, Shinjuku-ku, Tokyo 160-0023, Japan. Tel.: +81 0 3 3342 6111;
fax: +81 0 3 3342 7083.
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1389-9457/$ - see front matter © 2012 Elsevier B.V. All rights reserved.
http://dx.doi.org/10.1016/j.sleep.2012.05.015

Previous studies on clinical popuiations have reported that pa-
tients with chronic insomnia commonly complain of subjective
daytime impairments, including mood disturbances, concentration
problems, easy fatigue, and sleepiness [5,9]. Objective measures
revealed that insomnia patients show impairment in tasks that
evaluate vigilance, working memory, and motor control [10,11].
These daytime dysfunctions attributed to insomnia are assumed
to negatively affect sufferers’ quality of life (QoL), which is a mea-
sure of general daytime functioning [12,13]. We previously re-
ported that insomnia was generally associated with depressed
mood and low QoL scores in both the mental and physical compo-
nent among participants from rural Japan [14,15]. However, the
precise impact of the chronicity of insomnia on QoL remains to
be determined.

In order to investigate these issues, we performed a longitudinal
study where a two-part questionnaire was administered at the
start and end of a two-year interval to a cohort taking part in sleep
studies in a single rural community [14,16,17]. Through this study,
we hope to (1) elucidate the changes in insomnia symptoms over a
two-year course and (2) determine the effects of chronic insomnia
on daytime functioning.
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2. Methods
2.1. Participants and procedures

This survey was conducted as part of the sleep studies men-
tioned above in a rural town (Daisen, Tottori Prefecture, Western
Japan) [14,16,17]. The Ethics Committee of Tottori University ap-
proved this study, and all participants provided written informed
consent. In 2004 the total population of the town was 6643, with
5528 residents aged 20 years and above (2521 men, 3007 women),
who had a mean age of 55.2 years. The first part of the question-
naire survey was administered between November 2005 and Janu-
ary 2006 (baseline), and the second part was administered
between November 2007 and December 2007 (follow-up). With
the cooperation of local public health nurses, questionnaires
tagged with serial numbers were delivered to all residents aged
20 years and older during both periods. In the current study we
did not distinguish nursing home respondents from hospital
respondents. Responses to the questionnaire were received from
2822 people at baseline (response rate: 51%; 1222 men, 1600 wo-
men; mean age =574, SD=17.7). Two years later, the follow-up
questionnaires were sent to the people who had responded at
baseline, with 1577 of them responding to the follow-up question-
naire (response rate: 56%; 683 men, 894 women; mean age = 58.6,
SD = 16.1) (Fig. 1). The responses to the two surveys were matched
using the serial numbers.

2.2. Measures

The contents of the questionnaires at both baseline and follow-
up were as follows:

(1) Demographic variables: The participants were asked about
their age, sex, the disease currently being treated (“Please
tell us the disease you are currently treated for.”), family sit-
uation (“Do you currently live with your family?”), smoking
habits (“Do you currently smoke?”), and alcohol consump-
tion (“Do you drink regularly?”).

(2) The Japanese version of the Pittsburgh Sleep Quality Index
(PSQI) [18] was used to estimate the level of subjective sleep
disturbance. The PSQI includes sub-items that evaluate sleep

Survey at baseline

quality (category 1 [C1]), sleep latency (C2), sleep duration
(C3), habitual sleep efficiency (C4), sleep disturbance (C5),
use of sleeping medication (C6), and daytime dysfunction
(C7). Although the PSQI evaluates sleep disturbances rather
than insomnia, the cut-off score for insomnia has been
established at 5.5 points according to a previous study
[18], and we have followed that convention. Consequently,
respondents with PSQI scores of 5.5 or higher were classified
as people with sleep disturbances/insomnia in this study.

(3) The standardized eight-item Short Form Health Survey of
the Medical Outcomes Study (SF-8) [19] was used to assess
QoL. The SF-8 measures vitality, social functioning, mental
health condition, emotional state, general health, physical
functioning, physical state, and bodily pain. The mental
component summary (MCS) scale of the SF-8 was used to
evaluate mental QoL and the physical component summary
(PCS) scale was used to evaluate physical QoL. The average
scores for both scales for the general population were set
at 50 points. There were overlapping questions regarding
daytime dysfunction (C7) on the PSQI and SF-8. However,
the PSQI measured daytime dysfunction with regard to sleep
disturbances/insomnia, whereas the SF-8 does not make this
distinction. Therefore, we analyzed the scores from the PSQI
and SF-8 independently of each other.

(4) The 12-item version of the Center for Epidemiological Stud-
ies Depression Scale (CES-D) [20] was used to measure
depressive symptoms. The scale has four response options:
“never or rarely” (0), “sometimes” (1), “often” (2), and
“always” (4). We used the total scores of CES-D as parame-
ters of depression.

2.3. Statistical analysis

Student’s paired t-tests were used to compare the PSQJ, CES-D,
MCS, and PCS scores between the baseline and follow-up surveys
for participants who responded to both surveys.

On the basis of the results of these tests, the participants were
divided into four categories: good sleepers (no insomnia symptoms
at both survey periods), new incident cases (no insomnia symp-
toms at baseline but symptoms present at follow-up), remitted
cases (insomnia symptoms at baseline but not at follow-up), and

Eligible subjects: n = 5,528

2,521 men (46%)
3,007 women (54%)

Non-responders: n = 2,706

Responders: n = 2,822 (51%)

1,222 men (43%)
1,600 women (57%)

Sleep disturbances/insomnia patients (PSQI > 6) n = 641 (22.7%)

Survey at follow up

Non-responders: n = 1,247

Responders: 1,577 (56%)

683 men (43%)
894 women (57%)

Sleep disturbances/insomnia patients (PSQ! = 6) n = 476 (30.2%)

Fig. 1. Survey flowchart.
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persistent poor sleepers (insomnia symptoms present at both sur-
vey points) [21,22]. A two-way repeated-measures analysis of var-
iance (ANOVA) (category x survey period) was used to compare
the scores of the PSQI, CES-D, and the MCS and PCS of the SF-8.
The Bonferroni-Dunn test was used for post hoc analysis, and
the chi-square test was performed to compare categorical vari-
ables. Student’s paired t-tests were used to compare the PSQI,
CES-D, MCS, and PCS scores between baseline and follow-up for
persistent poor sleepers to reveal any changes in symptoms of
sleep disturbances/insomnia and daytime functioning among peo-
ple with chronic insomnia over the two-year period. A series of lo-
gistic regression analyses were conducted for subjects with
insomnia/sleep disturbances at baseline to elucidate the factors
associated with their persistence.

Persistent poor sleepers were further divided into two groups
according to their median PSQI value at baseline (at least six but
less than nine, and nine or more respectively) to determine
whether the changes in the course of insomnia/sleep disturbances
differed between mild and severe cases. Changes in scores of PSQI
sub~items, total PSQ], CES-D, PCS, and MCS over the two-year inter-
val were examined in these two groups by using Student’s un-
paired t-tests.

All statistical analyses were performed with SPSS Version 11.5
(SPSS Japan, Inc., Tokyo, Japan) with the alpha value set at 0.01.

3. Results

When the demographic data of the respondents who answered
only at baseline (n = 1247) and those who responded at both base-
line and follow-up (n=1577) were compared, a significant differ-
ence was observed in age (t [2394]=-3.56, p<0.01), with
participants in one group having a mean age of 55.9 (SD 19.6)
and the other with a mean age of 58.6 (SD =16.1). However, the
difference in ages between the two groups was only 2.7 years.
There were also significant differences in the number of partici-
pants who were currently receiving treatment for any disease
(31.3% vs. 38.8%; X* [11=17.4; p<0.01), and in smoking habits
(26.6% vs. 18.0%; X2 [1] = 30.0; p < 0.01). No other significant differ-
ences were found between the demographics of the two groups.

In all participants, the PSQI, CES-D, and MCS scores were
slightly but significantly worse at follow-up than at baseline (PSQI:
t [1417]=2.9; CES-D: t [1390] = 2.9; MCS: t [1373]=2.7; p<0.01
for all); there was no significant difference for PCS scores (t
[1373] = 2.3; not significant [ns]).

Among the participants, 56.4% were classified as good sleepers,
12.9% as new incident cases, 12.0% as remitted cases, and 18.7% as
persistent poor sleepers. Table 1 shows the demographic data of
the participants and the PSQI scores in each survey, and the results
of the one-way ANOVA or chi-square test for each parameter of the
four insomnia categories. There was no significant difference in age
among the four categories (F [3, 1429] = 3.9, ns). A significant dif-
ference was observed in the number of participants with insomnia
who were undergoing treatment at both baseline and follow-up
between the four categories (baseline: X2 [3]=15.6; follow-up:
X? [3]=18.1, p<0.01 for both). Residual analysis revealed that
the number of persistent poor sleepers who were undergoing
treatment was significantly higher than that of other categories
at both data collection periods, and that the number of good sleep-
ers was significantly lower than that of other categories at follow-
up. There was also a significant difference in the number of partic-
ipants using sleep medication once or more per week at both base-
line and follow-up among the four categories (baseline: X2
[3]=262.3; follow-up: X* [3] =243.1; p < 0.01 for both). Residual
analysis revealed that remitted cases and persistent poor sleepers

had significantly higher rates of sleep medication use at baseline,
and that new incident cases and persistent poor sleepers used
sleep medication more often than other participants belonging to
categories did at follow-up. A two-way repeated measures ANOVA
(category x survey period) was performed to determine differ-
ences in total PSQI score. There were main effects for both category
and survey period, and a significant interaction (main effect of cat-
egory: F[3, 1414] = 1188.6, p < 0.01; main effect of the survey per-
iod: F[1, 1414] = 16.8, p < 0.01; and interaction between category
and survey period: F [3, 1414] =429.2, p < 0.01). The Bonferroni-
Dunn post hoc test showed that the total PSQI score was signifi-
cantly worse at follow-up than at baseline for new incident cases,
and significantly improved at follow-up for remitted cases, with no
significant differences in the scores between the two survey points
for good sleepers and persistent poor sleepers. The total PSQI score
for persistent poor sleepers was significantly worse than that for
good sleepers, new incident cases, and remitted cases both at base-
line and at follow-up (Table 1).

3.1. Comparison of insomnia symptoms in the follow-up survey
between new incident cases and persistent poor sleepers

PSQI scores at follow-up were compared between new incident
cases and persistent poor sleepers to determine the differences in
the severity of sleep disturbances/insomnia and the characteristics
of the symptoms. We found that the sleep latency (C2), habitual
sleep efficiency (C4), use of sleep medication (C6), and total PSQI
scores of persistent poor sleepers were significantly worse than
those of new incident cases (C2: t [442]=4.9; C4: t [436]=2.7;
C6: t [442]=3.5; PSQI total score: t [451]=6.4, respectively,
p <0.01 for all) (Table 2).

The factors associated with persistent insomnia/sleep distur-
bances were examined with a series of univariate logistic regres-
sion analyses, performed for the 11 independent variables: age;
sex; disease currently being treated; alcohol consumption; smok-
ing habits; living status (alone-or with co-habitants); sleep medica-
tion use; and CES-D, MCS, PCS, and PSQI scores at baseline. Two of
these variables (living status and PSQI score) were significantly
correlated with persistent poor sleepers. The adjusted odds ratios
(ORs) and 95% confidence intervals (Cls) were 3.8 (1.1-13.2) for liv-
ing alone (p<0.01), and 1.4 (1.3-1.6) for PSQI score (p <0.01),
respectively. These two variables were then analyzed with a mul-
tivariate model, which revealed that chronic insomnia/sleep dis-
turbances were significantly associated with a higher PSQI score
at baseline (OR = 1.4, 95% Cl: 1.2-1.6; p < 0.01). ‘

3.2. Comparison of daytime consequences among categories

A two-way repeated measures ANOVA (category x survey peri-
od) was conducted to compare the scores of daytime consequence
measures (CES-D, MCS and PCS) at both survey periods. There were
main effects of both category and survey period, and an interaction
was found for CES-D (main effect of category: F [3, 1387]=119.6,
p <0.01; main effect of survey period: F [1, 1387]=6.8, p <0.01;
interaction between category and survey period: F [3, 1387]=
13.8, p < 0.01). There was a main effect of category and an interac-
tion between both variables for MCS and PCS (MCS: main effect: F
[3, 1370] =48.5, p <0.01; interaction: F [3, 137]=13.3, p<0.01;
PCS: main effect: F [3, 1370]=31.9, p<0.01; interaction: F [3,
137]=3.9, p<0.01). Post-hoc analysis confirmed that CES-D and
MCS scores were significantly worse at follow-up than at baseline
for good sleepers, that CES-D, MCS, and PCS scores were signifi-
cantly worse at follow-up than at baseline for new incident cases,
and that MCS was better at follow-up than at baseline for remitted
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Table 1
Demographic data and PSQI scores of participants.
At baseline Total (n=1434) Without sleep disturbances/insomnia With sleep disturbances/insomnia
(n=994) (n =440)
At follow up Without sleep With sleep Without sleep With sleep p-Values of chi-square
(2 years later) disturbances/ disturbances/ disturbances/ disturbances/ test or ANOVA and post
insomnia (good insomnia (new insomnia insomnia (persistent  hoc test among 4 sleep
sleepers, n = 809) incident cases, (remitted cases, poor sleepers, disturbances/insomnia
n=185) n=172) n=268) groups
Sex (M/F) 633/801 370/439 72/113 81/91 110/158 ns
Age, mean (SD) 60.2 (16.0) 59.6 (15.9) 59.5 (17.5) 59.9 (15.8) 62.8 (15.5) ns
Disease currently Baseline 557 (38.9%) 292 (36.1%) 63 (34.1%) 72 (41.9%) 130 (48.5%) Persistent poor
treated, n (%) sleepers (+) (p <0.01)
Follow up 611 (42.6%) 314 (38.8%) 86 (46.5%) 69 (40.1%) 142 (53.0%) good sleepers (—)
(p < 0.01), persistent
poor sleepers (+)
(p<0.01)
Drinking habits, n  Baseline 540 (37.7%) 3009 (38.2%) 70 (37.8%) 72 (41.9%) 89 (33.2%) ns
(%) Follow up 399 (27.8%) 227 (28.1%) 46 (24.9%) 58 (33.7%) 68 (25.4%) ns
Smoking habits, n Baseline 263 (18.4%) 147 (18.2%) 34 (18.4%) 37 (21.5%) 45 (16.8%) ns
(%) Follow up 247 (17.2%) 136 (16.8%) 27 (14.6%) 39 (22.7%) 45 (16.8%) ns
Living alone, n (%)  Baseline 59 (4.1%) 33 (4.1%) 6 (3.2%) 3(1.7%) 17 (6.3%) ns
’ Follow up 62 (4.3%) 31(3.8%) 7 (3.8%) 5(2.9%) 19 (7.1%) ns
Sleep medication Baseline 106 (7.5%) 2 (0.3%) 1 (0.5%) 26 (15.1%) 77 (28.7%) Good sleepers , new
use?, n (%) incident cases (—)
(p <0.01), remitted
cases, persistent poor
sleepers (+) (p <0.01)
Follow up 120 (8.5%) 6 (0.8%) 31 (17.1%) 4 (2.4%) 79 (30.0%) Good sleepers,
remitted cases (~)
(p < 0.01), mewiincident
cases, jpersistent poor
sleepers (+) (p< 0.01)
PSQIP total score, Baseline 4.6 (3.0) 2.9(1.5) 3.7 (1.3) 72(1.7) 8.8 (2.6) Insomnia
mean (SD) Follow up 4.8 (3.2) 2.9(1.5) 7.7 (1.9)° 3.8(1.2) 9.2 (2.7) subcategories, survey

period, interaction:
p<0.01, respectively®

SD = standard deviation, M = male, F = female, ns = not significant.

4 Sleep medication use of once or more per week; calculated using the PSQI subitem (C6).

® PSQI = Pittsburgh Sleep Quality Index.
¢ Results of two-way repeated measurements ANOVA and post hoc tests.
" p<0.01.

cases (p<0.01 for all). There were no significant differences be-
tween these measures in persistent poor sleepers between baseline
and follow-up. The Bonferroni-Dunn post hoc test also showed
that the scores of the CES-D and PCS at follow-up in persistent poor
sleepers were significantly worse than those of the other catego-
ries. In addition, MCS scores at follow-up in persistent poor sleep-
ers were significantly worse than those of good sleepers and
remitted cases. However, there was no significant difference in
MCS scores at follow-up between persistent poor sleepers and
new incident cases (Table 3).

Table 2
Comparison of sleep disturbances/insomnia symptoms at follow up between new
incident cases and persistent poor sleepers.

New incident Persistent poor p-
cases sleepers Value
C1: sleep quality 1.5 (0.6) 1.6 (0.6) ns
C2: sleep latency 1.5 (0.9) 1.9 (0.9) <0.01
C3: sleep duration 1.5 (0.8) 1.7 (0.8) ns
C4: habitual sleep 0.8 (0.9) 1.1 (1.1) <0.01
efficiency
C5: sleep disturbance 1.2 (0.5) 1.3 (0.5) ns
C6: use of sleeping 0.5 (1.1) 0.9 (1.3) <0.01
medication
C7: daytime dysfunction 0.8 (0.7) 0.9 (0.7) ns
PSQI total score 7.7 (1.9) 9.2 (2.7) <0.01

PSQI = Pittsburgh Sleep Quality Index, Mean (standard deviation, SD), Student’s -
test; ns = not significant.

3.3. Changes in the symptoms of sleep disturbances/insomnia and
depression and quality of life between the two survey points in
persistent poor sleepers

The PSQI, CES-D, and QoL scores of persistent poor sleepers be-
tween baseline and follow-up were compared in order to deter-
mine changes over time in the symptoms of sleep disturbances/
insomnia and their effects on daytime functioning. The results
are presented in Table 4. Habitual sleep efficiency (C4) at follow-
up was significantly worse than that at baseline (t [255]=3.2,
p < 0.01). However, there were no significant differences in scores
for the other sub-items or total PSQI between the two survey peri-
ods. There were also no significant differences in CES-D, MCS, and
PCS scores.

At baseline, 440 subjects reported sleep disturbances/insomnia,
with 286 having a PSQI score of at least 6 but less than 9 and 154
having a PSQI score of 9 or more. The remission rate, indicated by a
PSQI score of less than 6 at follow-up, was 50.3% in the former and
18.2% in the latter. The difference in remission rate between the
two groups was significant (X? [1] = 43.5; p <0.01). '

In order to investigate whether or not a baseline severity-
dependent difference in the longitudinal course of sleep distur-
bances/insomnia was present, changes in PSQI, CES-D, and QoL
scores were examined using the Student’s unpaired t-test in the
two groups of subjects with chronic sleep disturbances/insomnia
- namely, the mild insomnia group (with a PSQI score of more than
6 but less than 9) and the severe insomnia group (with a PSQI score
of 9 or more at baseline). There were significant differences be-

— 168 —



Table 3
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At Total Without sleep disturbances/insomnia (n=994)  With sleep disturbances/insomnia (n = 440)

baseline (n=1,434)

At follow Without sleep With sleep Without sleep With sleep Results of two-way

up disturbances/ disturbances/insomnia  disturbances/ disturbances/insomnia  repeated measurements

(2 years insomnia (good (new incident cases, insomnia (remitted (persistent poor ANOVA and post hoc

later) sleepers, n = 809) n=185) cases, n=172) sleepers, n = 268) tests

CES-D Baseline 8.5 (4.8) 7.0 (3.9)° 8.7 (4.6) 10.0 (5.1) 11.8 (5.2) Insomnia subcategories,
score,  Follow 8.9 (4.7) 7.3 (3.8) 10.8 (4.9) 8.9 (4.3) 12.1 (5.2) survey period,
mean  up interaction: p < 0.01,
(SD) respectively

MCS Baseline 499 (6.5) 51.4(5.4) 49.7 (6.6)" 48.3(7.2) 46.8 (7.4) Insomnia subcategories,
score,  Follow 49.4 (6.5) 508 (5.7) 47.0 (7.3) 50.0 (6.2)" 46.8 (7.0) interaction: p < 0.01,
mean  up respectively
(SD)

PCS Baseline 47.7(7.0) 49.0(6.3) 481 (7.0) 46.5(7.4) 44.6 (7.6) Insomnia subcategories,
score,  Follow 474 (7.0) 486 (6.2) 46.3 (7.4) 47.1(7.1) 44.6 (7.8) interaction: p < 0.01,
mean up respectively
(SD)

SD = standard deviation, M =male, F=female, ns=not significant, CES-D = Center for Epidemiologic Studies Depression Scale, MCS = Mental Component Summary,

PCS = Physical Component Summary.
" p<0.01.

tween the two groups in terms of C1, C2, (4, C5, and total PSQI
scores (C1: t [262]=3.2, C2: t [259]=3.8, C4: t [254]=4.0, C5: ¢
[261] = 3.5, total PSQI score: t [2566] = 6.4; p < 0.01 for all). How-
ever, there were no significant differences in CES-D, MCS, or PCS
scores between the two groups.

4. Discussion

We conducted a longitudinal study over a two-year period on a
rural population cohort in Japan and examined the course of sleep
disturbances/insomnia symptoms and their effects on daytime
functioning. The percentage of subjects with sleep disturbances/
insomnia was 30.7% at baseline and 31.6% at follow-up and the
number of subjects using sleep medication corresponded to the
presence or absence of symptoms of sleep disturbances/insomnia
at the studied points. Among the study population, the 18.7% of
the subjects reported chronic sleep disturbances/insomnia (a PSQI
score of greater than or equal to 5.5 in both surveys). The majority
of subjects with sleep disturbances/insomnia at baseline still expe-
rienced the symptoms of sleep disturbance at follow-up (60.9%),
which is consistent with previous reports [7,8]. For instance, Katz
et al. showed that even in subjects with mild insomnia, 59% had
sleep problems at a two-year follow-up [8]. Previous longitudinal
studies on general populations showed that 40% of the individuals
with insomnia at baseline had persistent symptoms [23-25]. An-
other study on the development of insomnia indicated that 74%
of the subjects reported having insomnia symptoms for at least
one year [7]. These results indicate that insomnia has a generally
persistent course.

In the present study, persistent poor sleepers had the highest
CES-D score among the four categories, a finding in accordance
with those of previous studies [2G]. A bidirectional causal relation-
ship between depression and insomnia has been firmly estab-
lished; that is, insomnia can lead to depression and vice versa
[22,27,28]. Therefore, a higher CES-D score could be either a cause
or a consequence of sleep disturbances/insomnia.

A recent study suggested that the persistence of insomnia was
associated with the female sex, lower education level, and daytime
symptoms at baseline [29]. However, these associations were not
found in our study. The reason for this discrepancy is not clear.
However, the fact that our sample consisted of people from a rural
area and engaged in agriculture is a possible explanation [15].

In this study, the persistence of sleep disturbances/insomnia
was associated with a higher PSQI score at baseline. This result
suggests that severe insomnia runs a chronic course. Moreover,
the sub-item scores of sleep latency, habitual sleep efficiency, sleep
medication use, and total PSQI scores at follow-up were signifi-
cantly worse for persistent poor sleepers than for new incident
cases. In addition, habitual sleep efficiency slightly but significantly
worsened over the two-year course. These findings indicate that
sleep disturbances/insomnia symptoms worsen with time. In par-
ticular, the results of our cross-sectional and longitudinal analyses
suggest that sleep efficiency worsens over time.

Leger et al. reported that chronic insomnia patients showed
lower SF-36 scores than patients without insomnia did in all eight
measures used in their study, and that the more severe the insom-
nia symptoms were, the worse the QoL was [30]. To the best of our
knowledge, ours is the first study to describe the natural course of
changes in QoL due to sleep disturbances/insomnia. Our findings
revealed that persistent poor sleepers had the worst physical QoL
at follow-up among the four categories and worse mental QoL
compared to good sleepers and remitted cases but not new inci-
dent cases. These results suggest that physical QoL continues to
deteriorate as sleep disturbances/insomnia becomes chronic, while
mental QoL deteriorates when sleep disturbances/insomnia first
develops but stabilizes subsequently.

When we examined longitudinal QoL data among persistent
poor sleepers, neither the MCS nor PCS scores differed significantly
over the 2-year course. Thus, a modest aggravation of sleep distur-
bances/insomnia symptoms may not necessarily lead to a deterio-
ration of daytime functioning over time.

A longitudinal comparison revealed significant differences in
the sub-item scores of C1 (sleep quality), C2 (sleep latency), C4
(habitual sleep efficiency), C5 (sleep disturbance), and total PSQI
scores between those with mild sleep disturbances/insomnia and
those with severe sleep disturbances/insomnia. This suggests that
mild cases can gradually worsen over time. Therefore, it is impor-
tant to start an early intervention or treatment in not only patients
with severe insomnia but also those with mild insomnia.

This study has several limitations. First, the response rate was
approximately 50% at both survey points, with only 28.5% of the to-
tal population (baseline) responding to the follow-up question-
naire. Older, unhealthier, and non-smoking respondents may have
been more compliant, thus leading to a selection bias. However,
considering that the prevalence of insomnia is relatively high in el-
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Table 4

Changes in the scores of PSQl, CES-D, MSC and PCS in subjects with PSQI > 6 but <9 at baseline and subjects compared with PSQI > 9 at baseline.

Total Results of PSQI > 6 but <9 at PSQl = 9 at Results of unpaired
(n=268) repeated t-test baseline (n=142) baseline (n=126) t-test™!

C1: sleep quality mean (SD) Baseline 1.6 (0.6) ns 1.4 (0.5) 1.8 (0.6) p<0.01
Follow up 1.6 (0.6) 1.5 (0.6) 1.7 (0.7)

C2: sleep latency mean (SD) Baseline 1.8 (0.8) ns 1.5 (0.8) 2.2 (0.7) p<0.01
Follow up 1.9 (0.9) 1.7 (0.8) 2.1(0.8)

C3: sleep duration mean (SD) Baseline 1.6 (0.8) ns 1.5 (0.8) 1.8 (0.7) ns
Follow up 1.7 (0.8) 1.6 (0.8) 1.7 (0.9)

C4: habitual sleep efficiency mean (SD) Baseline 0.8 (1.0) p<0.01 0.4 (0.6) 13(1.1) p<0.01
Follow up 1.1(1.1) 0.9 (1.0) 1.3(1.2)

C5: sleep disturbance mean (SD) Baseline 1.3 (0.6) ns 1.1 (04) 1.6 (0.6) p<0.01
Follow up 1.3 (0.5) 1.2 (0.5) 1.5 (0.6)

C6: use of sleeping medication mean (SD) Baseline 0.8 (1.2) ns 0.4 (0.9) 13 (1.4) ns
Follow up 0.9 (1.3) 0.5 (1.0) 1.4 (1.4)

C7: daytime dysfunction mean (SD) Baseline 0.9 (0.7) ns 0.7 (0.6) 1.1(0.8) ns
Follow up 0.9 (0.7) 0.8 (0.7) 1.0 (0.7)

PSQI total score mean (SD) Baseline 8.8 (2.6) ns 6.9 (0.8) 11.0 (2.1) p<0.01
Follow up 9.2 (2.7) 8.1(2.1) 104 (2.9)

CES-D mean (SD) Baseline 11.8 (5.2) ns 103 (4.4) 13.6 (5.5) ns
Follow up 12.1(5.2) 10.7 (4.4) 13.5(5.7)

MCS score mean (SD) Baseline 46.8 (7.4) ns 49.3 (5.8) 44.1 (8.0) ns
Follow up 46.8 (7.0) 48.2 (6.1) 45.2 (7.6)

PCS score mean (SD) Baseline 44.6 (7.6) ns 45,7 (7.5) 439 (7.4) ns
Follow up 44.6 (7.8) 45.6 (7.8) 43.4(7.6)

At follow-up

At baseline
Subjects with sleep disturbances/insomnia (n=440)

PSQI>6but<9
(n=286)

PSQI>9
(n = 154)

Subjects with sleep disturbances/insomnia (n=268)

PSQI= 6 (n = 142)

,  Remition (PSQI<6) !
1 (n=144,501%)

Remition (PSQI < 6) :
1 (n=28, 18.2%) |

PSQI =6 (n =126)

PSQI = Pittsburgh Sleep Quality Index, CES-D = Center for Epidemiologic Studies Depression Scale, MCS = Mental Component Summary, PCS = Physical Component Summary,

SD = standard deviation, ns = not significant.

1 Results of unpaired t-test for differences in scores at follow up between the group with baseline total PSQI score >6 but <9 and the group with the score >9.

derly people and in those who have a disease, this bias might not
necessarily imply an underrepresentation of insomnia patients.
Second, the questionnaire did not include any measurements of
socioeconomic background. Third, in the current study, the defini-
tion of sleep disturbances/insomnia was based on the PSQI cutoff
established in previous studies [14-16], and the PSQI is frequently
used across different ethnic groups. However, unlike the DSM-IV-
TR and ICSD-II, the PSQI does not provide a clear description of
the relationship between nocturnal symptoms and daytime conse-
quences. Fourth, we classified participants into four categories on
the basis of PSQI scores obtained at two survey points. However, be-
cause the follow-up survey was conducted after a relatively long
interval of two years, the changes in sleep disturbances/insomnia
may not have been assessed accurately as the severity of the symp-
toms may have fluctuated in the interval between the two data col-
lection periods. Therefore, future studies should have closer interval
assessments so that they can obtain more reliable data regarding
the course of insomnia [7]. Fifth, although the follow-up duration
was two years, it might have been inadequate in providing conclu-
sive information when unaccompanied by detailed data regarding
the duration of sleep disturbances/insomnia. Hence, a study over
a longer period, coupled with more frequent assessments, may be
necessary to draw conclusions that are more definite.

In conclusion, about 30% of our subjects had sleep disturbances/
insomnia at both survey points. Among subjects with sleep

disturbances/insomnia at baseline, 60.9% had chronic sleep distur-
bances/insomnia at follow-up. Insomnia symptoms, especially the
problem of sleep efficiency, were exacerbated over time. Mental
QoL was found to deteriorate when insomnia first develops but sta-
bilizes subsequently, whereas physical QoL declines as sleep dis-
turbances/insomnia become chronic. These findings emphasize
the importance of an early intervention and treatment in not only
populations with severe insomnia, but also in those with mild
symptoms.
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ABSTRACT

The purpose of this study was to assess factors associated with subjective sleep evaluation, chiefly excessive daytime
sleepiness (EDS) in obstructive sleep apnea syndrome (OSAS) adult outpatients under continuous positive airway pres-
sure (CPAP) treatment. One thousand and forty-eight OSAS outpatients (mean age: 51.4% male: 90.5%) who were
treated by CPAP were consecutively collected. Age, sex, CPAP compliance (CPAP usage as their device of nights with
application-time of at least 4 hours per night objectively; %usage > 4 h/d), and Japanese version of the Pittsburgh Sleep
Quality Index (PSQI-J) of the patients showing EDS (Japanese version of the Epworth Sleepiness Scale; JESS > 11)
were compared cross-sectionally with those of the patients who did not show EDS (JESS < 11). Nineteen point two %
of all patients showed EDS subjectively. Two hundred one patients were classified to an EDS(+) group and an 847 pa-
tients were classified to EDS(—) group. Age and global PSQI-J scores were significantly different between the two
groups. Logistic regression showed that EDS was significantly associated with global PSQI-J scores, but not with age.
Among PSQI-J components, overall sleep quality, duration of sleep, sleep disturbance, and day dysfunction due to
sleepiness were significantly higher in the EDS(+) group. Especially, 19.4% of patient in the EDS(+) group reported
actual sleep time during the past month to be less than 5 hours/day. Although functional relationship should be further
evaluated, insufficient sleep is the main factor associated with EDS in the OSAS patients under CPAP treatment.

Keywords: Obstructive Sleep Apnea Syndrome; Continuous Positive Airway Pressure; Excessive Daytime Sleepiness;
Japanese Version of the Pittsburgh Sleep Quality Index (PSQI-J); Behavioral Induced Insufficient Sleep
Syndrome

1. Introduction

Continuous positive airway pressure (CPAP) is the first-
line treatment of moderate to severe obstructive sleep
apnea syndrome (OSAS). The 5-year cumulative survival
rates by cardiovascular disease were significantly lower
in patients who did not use CPAP than in those who used
the device for >6 hours/day and 1 to 6 hours/day [1]. It is
undoubtedly evident that CPAP treatment for severe OSAS
reduces the risk of fatal cardiovascular events [1,2]. CPAP
is an effective treatment for OSAS for sleep and physical
symptoms’ associated with OSAS.

Effective compliance (time spent at the effective pres-
sure) with CPAP in OSAS patients has been reported to
be poor. Adequate compliance with CPAP was defined

Copyright © 2012 SciRes.

roughly as using the device for at least 4 hours 5 nights a
week [3,4], the recommended standards for CPAP com-
pliance to reduce the incidence of cardiovascular diseases
[1,4]. On the other hand, any standard management, es-
pecially for the long-term management to improve ex-
cessive daytime sleepiness (EDS) determined by daytime
performance and cognition does not exist. Recent meta-
analyses demonstrated that CPAP elicited only small
improvements in subjective sleepiness in mild to moder-
ate OSAS, and the effects on objective sleepiness are of
limited clinical significance [5]. Another meta-analysis
showed that CPAP therapy does not improve general QOL
scores associated with EDS, but does improve physical
domains and vitality [6].

Clinically, there are many patients who despite a sig-
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nificant reduction in sleep disordered breathing with good
CPAP compliance show little improvement in their EDS.
EDS is an important warning to the individual to stop
operating because it is dangerous and life-threatening to

continue without sleep, especially at risky workpalces [7].

It is important to evaluate factors other than the manage-
ments of sleep related breathing disorders and to manage
the EDS caused by factors. We therefore evaluated fac-
tors associated with subjective sleep evaluation, chiefly
EDS in OSAS adult outpatients under CPAP treatment.

2. Methods
2.1. Study Participants and Design

One thousand and forty-eight adult OSAS outpatients
under CPAP treatment by objective monitoring regularly
were consecutively collected among those regularly fol-
lowed at Ohta Memorial Sleep Center, Kawasaki (Table
1). Every patient in whom OSAS was diagnosed went
through full standard polysomnography (PSG) [8] in Jikei
University School of Medicine, Tokyo or Ohta Memorial
Sleep Center, Kawasaki followed by the International
Classification of Sleep Disorders 2™ edition (ICSD-2) cri-
teria [9]. Once the diagnosis of moderate to severe OSAS
(apnea-hypopnea index > 20) had been established, CPAP
was titrated manually with full standard PSG [8]. It is
generally accepted that CPAP compliance is satisfactory
when the patient uses the device more than 4.5 h per
night [10]. The authors defined good compliance on
CPAP usage as their device for at least 70% of nights
with application-time of at least 4 hours per night (%us-
age > 4 h/d) by objective measurements [11,12] and
adopted as the parameter of CPAP compliance.

In order to investigate the cross sectional relationship
between CPAP compliance and subjective sleep evalua-
tion, the authors assessed for EDS using the Japanese
version of the Epworth Sleepiness Scale (JESS) [13], and
for sleep quality and quantity using the Japanese version
of the Pittsburgh Sleep Quality Index (PSQI-J) [14]. The

Table 1. Demographic .variables of 1048 patients under
CPAP treatment.

Age (y, [range]) 51.4+12.0 [23 - 86]

Sex (M:F, [Y%male]) 948:100 [90.5]

Y%usage > 4 h/d (%, [range]) 69.1 £28.3 [0.0 - 100.0]
Global PSQI-J scores [range] 53+29[0-19]

JESS points [range] 6.5+4.8[0-24]

mean = SD or N; %usage > 4 h/d: CPAP usage as their device of nights with
application-time of at least 4 hours per night by objective measure- ments;
PSQI-J: the Japanese version of the Pittsburgh Sleep Quality Index; JESS:
the Japanese version of the Epworth Sleepiness Scale.

Copyright © 2012 SciRes.

authors categorized JESS total scores rating over 11 as
the existence of EDS [13]. PSQI-J were compared with
each component, 1) overall sleep quality (SLPQUAL); 2)
sleep latency (LATEN); 3) duration of sleep (DURAT); 4)
sleep efficacy (HSE); 5) sleep disturbance (DISTB); 6)
needed medications to sleep (MEDS), and 7) day dys-
function due to sleepiness (DAYDYS). Each component
was rated from 3 to 0, with global PSQI-J scores rating
from 21 to 0 [14].

All patients had check-ups every month after the ini-
tiation of CPAP treatment at Ohta Memorial Sleep Cen-
ter, Kawasaki. In those appointments, from February 1%
to April 30" in 2008, patients fulfilled JESS and PSQI-J
with the assessment and monitoring objectively for CPAP
use. The average use of CPAP in minutes was calculated, as
was use efficacy, which refers to the proportion of time
the mask was on relative to the total time the CPAP device
power was on. Age, sex, %usage > 4 h/d, and PSQI-J of
the patients showing EDS (JESS > 11) were compared
with those of the patients who did not show EDS (JESS <
11), in all 1048 patients.

2.2. Statistical Analysis

Data were analyzed using Stat View-J5.0 for Windows
[SAS Institute Inc.]. Each parameter was compared be-
tween the two groups using the unpaired T test or y* test.
Logistic regression analysis was conducted to examine sub-
jective excessive daytime sleepiness [EDS(+) or EDS(-)],
with age, sex, %usage > 4 h/d and global PSQI-J scores as
independent variables. Statistical significance was deter-
mined at P <0.05.

2.3. Approval of the Study

The study protocol was approved by the Institutional Re-
view Boards of Ohta General Hospital, Written informed
consents to participate in the study were obtained from
all the participants after they were given an explanation
of the study and its potential risks. All of the procedures
were carried out in accordance with Good Clinical Prac-
tice, the Helsinki Declaration, and related laws.

3. Results

Nineteen point two % of all patients showed EDS sub-
jectively. Two hundred one patients were classified to an
EDS(+) group and an 847 patients were classified to
EDS(-) group. Age and global PSQI-J scores were sig-
nificantly different between the two groups (Table 2).

Logistic regression showed that global PSQI-J scores
but not age, sex and %usage > 4 h/d significantly influ-
enced the manifestation of EDS in an independent man-
ner (Table 3).

In PSQI-J components, overall sleep quality (C1), du-
ration of sleep (C3), sleep disturbance (C5), and day dys-
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function due to sleepiness (C7) were significantly differ-
ent between the two groups and were worse in EDS(+)
group (Table 4). The patients of EDS(+) group showed
lower subjective sleep quality (P < 0.001), shorter sleep
duration (P < 0.001), more sleep disturbed (P < 0.001)
and more daytime dysfunction (P < 0.001) significantly
compared with those of EDS(-) group.

Distributions of actual sleep time during the past
month (PSQI-J, C3) between the EDS(+) and EDS(-)
group were compared and the results are displayed with a
pie graph (Figure 1). There is a clear tendency that per-
centage of shorter hour sleep is high and that of longer
hour sleep is low in the EDS(+) group compared to the
EDS(-) group. Especially, 19.4% of patients (n = 38) in
the EDS(+) group reported actual sleep time during the
past month to be less than 5 hours/day and this percentage
was significantly higher than that of EDS(-) group (8.5%).

Table 2. The Comparison of Patients Characteristics, PSQI-J
between the EDS(+) and EDS(-) grou.

EDS(+) EDS(-)

JESS > 11 JESS <11

(n=201) (n=847)
JESS points 143+0.2 4.7+0.1 P value
Age (y) 49.3+0.8 52.0+04 0.004
Sex (Yomale) 94.0 89.6 0.075
Y%usage > 4 h/d (%) 66.0+1.0 69.9+£2.2 0.077
Global PSQI-J scores 7.1+£0.2 49+0.1 <0.001

Mean + SE P value: the unpaired T test or x” test, significant difference: P <
0.05; EDS: excessive daytime sleepiness; %usage > 4 h/d: CPAP usage as
their device of nights with application-time of at least 4 hours per night by
objective measurements; PSQI-J: the Japanese version of the Pittsburgh
Sleep Quality Index; JESS: the Japanese version of the Epworth Sleepiness
Scale.

EDS(+) (n=201)

19.4%

Fokok K

7.0%

30.8%

50.6%

Table 3. Multiple logistic regression analysis: influence on
subjective daytime sleepiness (JESS).

Variable OR (95%CI) P value
Age 0.99 (0.97 - 1.00) 0.052
Sex 1.85(0.94 - 3.64) 0.074
%usage = 4 h/d 1.00 (1.00 - 1.01) 0.327
global PSQI-J scores 1.29(1.22-1.36) <0.001

OR: odds ratio; CI: confidence interval, significant difference: P < 0.05;
JESS: the Japanese version of the Epworth Sleepiness Scale; %usage > 4 h/d:
CPAP usage as their device of nights with application-time of at least 4
hours per night by objective measurements; PSQI-J: the Japanese version of
the Pittsburgh Sleep Quality Index.

Table 4. The Comparison of PSQI-J components scores be-
tween the EDS(+) and EDS(-) group.

EDS(+) EDS(-)
JBSS > 11 JBSS <11 P value
(n=201) (n=847)
C1 (SLPQUAL) 1.540.05 1.140.02 <0.001
C2 (LATEN) 0.7+ 0.06 0.6+0.03 0.226
C3 (DURAT) 1.640.06 1.340.03 <0.001
C4 (HSE) 0.4 +0.06 0.3+0.02 0.248
C5 (DISTB) 0.9+0.04 0.7+0.02 <0.001
C6 (MEDS) 0.5+0.1 0.3+0.03 0.054
C7 (DATDYS) 1.6%0.07 0.5+ 0.02 <0.001

Mean + SE P value: the unpaired T test significant difference: P < 0.05;
PSQI-J: the Japanese version of the Pittsburgh Sleep Quality Index; EDS:
excessive daytime sleepiness; JESS: Japanese version of the Epworth Sleep-
iness Scale; SLPQUAL: overall sleep quality; LATEN: sleep latency; DU-
RAT: duration of sleep; HSE: sleep efficiency; DISTB: sleep disturbance,
MEDS: needed medications to sleep; DAYDYS: day dysfunction due to
sleepiness.

EDS(-) (n=847)

13.2% 8.5%

¥? test #¥¥*: P < 0.01

During the past month, how many hours of actual sleep did you get at night? (This may be different than the
number of hours you spent in bed.); PSQI-J: the Japanese version of the Pittsburgh Sleep Quality Index;

EDS: excessive daytime sleepiness

Figure 1. The comparison of distributions of actual sleep time during the past month (PSQI-J, C3) between the EDS(+) and

EDS(-) group.

Copyright © 2012 SciRes.
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4. Discussion

We found the high prevalence of EDS in the Japanese
adult OSAS patients under CPAP treatment, and nearly
20% of all patients showed EDS subjectively. This ap-
pearance is high compared with previous study in the
USA [15]. By subjective sleep evaluations, we found that
the global PSQI-J scores were significantly higher in the
adult OSAS patients under CPAP treatment with EDS
than in those without EDS. In CPAP treated patients who
continue to experience EDS, improving CPAP compli-
ance is the first-line strategy [16]. We however, did not find
any difference in CPAP compliance judged from %usage
> 4 h/d in the two groups. It is also well recognized that
some patients continue to experience EDS even after ap-
propriate CPAP treatment [17]. Therefore, it is impor-
tant to evaluate other factors influence occurrence of EDS
in CPAP treated OSA patients.

In PSQI-J component scores in the present study,
overall sleep quality (C1), duration of sleep (C3), sleep
disturbance (C5), and day dysfunction due to sleepiness
(C7) were significantly higher in the EDS(+) group than
in the EDS(~) group. It was obvious that day dysfunction
due to sleepiness (C7) were more severe in the patients
with EDS compared to those without EDS. It was sug-
gested that EDS was associated with low subjective sleep
quality, short sleep duration and more sleep disturbed in
the patients of EDS(+) group. EDS in OSAS is not al-
ways caused by sleep apnea alone, although causative
relations should further be evaluated. It should be pointed
out that sleepiness is a common symptom in the general
population, and often results from sleep deprivation. This
type of sleepiness will not improve with CPAP if they do
not have sleep disorders breathing. EDS in OSAS under
good CPAP compliance may be caused clinically, by 1)
development of new conditions associated with OSAS/
CPAP, such as increase in weight, rhinitis or other medical
illness; or 2) an undiagnosed associated condition such as
poor sleep hygiene, treatment with sedating drugs, de-
pression, or other sleep disorders; or 3) loss of placebo
(honeymoon) effect revealing the conditions not previ-
ously diagnosed [10]. It was suggested that the subjective
sleep evaluation, chiefly EDS, in the OSAS patients under
CPAP treatment may have involved many factors sur-
rounding the sleep habits, chiefly behaviorally induced
insufficient sleep.

4.1. Behavioral Induced Insufficient Sleep in
OSAS Patients

A common cause of EDS in OSAS patients is insufficient
sleep [10], and sleep sufficiency needs to be evaluated in
the patients under good CPAP compliance. Use of sleep
diaries or actigraph recordings can help in assessing the
sleep habits of the patients [10]. When the patient has an

Copyright © 2012 SciRes.

unusually high sleep efficacy and/or reports about 2 hours
more sleep on each weekend day than each weekday,
chronic sleep restriction is suspected [7]. Sleeping with the
CPAP more hours will presumably result in improvements
of sleepiness. According to the 2010 Nippon Hoso Kyokai
(NHK) Japanese Time Use Survey [18], average sleep
time per day in adult employed Japanese were 6 hours 55
minutes on weekdays, 7 hours 29 minutes on Saturday,
and 7 hours 51 minutes on Sunday. Consequently, each
day of the week marked the shortest sleeping hours since
1970. In a cross-sectional self-administered questionnaire
survey [19], the 1-month point prevalence of poor sleep
quality in Japanese white-collar daytime employees was
significantly higher than in the general population of
Japanese adults. Most of the OSAS patients treated by
CPAP are daytime employee. The present study esti-
mated 19.4% of the OSAS patients with EDS showed
actual sleep time to be less than 5 hours/day. This dura-
tion might be equivalent to that of subjects with behave-
ioral induced insufficient sleep syndrome in ICSD-2 [9].
For behavioral induced insufficient sleep patients, regu-
larizing bedtime and increasing time in bed produces a
resolution of their symptoms, but no other manipulations
help significantly [7,20].

4.2. Managements of EDS in the OSAS Patients
under CPAP Treatment

Although our result pointed out that insufficient sleep is
one of the most important factors affect EDS in OSAS
patients, the management of EDS in the OSAS patients
under CPAP treatment is a multifaceted problem includ-
ing treatment, social and healthcare related factors, and
these need to be discuss comprehensively. Knowledge
about facilitators and barriers for adherence to CPAP treat-
ment can be used in interventional strategies [21]. This
can be increased by intensive patient education. The use
of a wake-promoting medication, modafinil, is also ap-
proved for OSAS patients who are adherent to CPAP
therapy but exhibit a residual EDS [22]. However, the
common side effects of modafinil include headache (28%),
anxiety (16%), and nervousness (14%). In addition, the
possibility that addiction to modafinil may be probable
[23]. Before the prescription of stimulants, it is necessary
to establish an educational program for OSAS patients
under CPAP treatment to enlighten what patients can do
for themselves about sleep hygiene.

The limitations of the present study indicated no in-
formation about the pretreatment severity of OSAS, changes
in body weight and ENT factors, the duration of CPAP
use etc. and the use of only two subjective measurements,
JESS and PSQI-J. In spite of these limitations, the pre-
sent study supports the clinical impression that one of the
most important and the first thing to manage EDS in pa-
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tients under CPAP treatment is to ensure that their dura-
tion of sleep is sufficient.
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ABSTRACT

Objective: Insomnia often persists despite
pharmacotherapy in depression and represents
an obstacle to its full remission. This study
aimed to investigate the added value of brief
behavioral therapy for insomnia over treatment
as usual (TAU) for residual depression and
refractory insomnia.

Method: Thirty-seven outpatients (mean age

of 50.5 years) were randomly assigned to TAU
alone or TAU plus brief behavioral therapy

for insomnia, consisting of 4 weekly 1-hour
individual sessions. The Insomnia Severity Index
(1SN scores (primary outcome), sleep parameters,
and GRID-Hamilton Depression Rating Scale
(GRID-HAMD) scores were assessed by blind
raters and remission rates for both insomnia
and depression were collected at 4- and 8-week
follow-ups. The patients were recruited from
February 18, 2008, to April 9, 2009.

Results: Brief behavioral therapy for insomnia
plus TAU resulted in significantly lower IS}
scores than TAU alone at 8 weeks (P <.0005).
The sleep efficiency for the combination was
also significantly better than that for TAU alone
(P=.015). Significant differences were observed
in favor of the combination group on both

the total GRID-HAMD scores (P=.013) and the
GRID-HAMD scores after removing the 3 sleep
items (P=.008). The combination treatment
produced higher rates of remission than TAU
alone, both in terms of insomnia (50% vs 0%),
with a number needed to treat (NNT) of 2 (95%
Cl, 1-4), and in terms of depression (50% vs 6%),
with an NNT of 2 (95% Cl, 1-5).

Conclusions: In patients with residual
depression and treatment refractory insomnia,
adding brief behavioral therapy for insomnia
to usual clinical care produced statistically
significant and clinically substantive added
benefits.
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Insomnia occurs in 80%-90% of patients with untreated major depres-
sion.!”® Insomnia concurrent with depression not only is a major source
of subjective distress but also most likely interacts with other depressive
symptoms so as to confer greater illness severity.*® Further, insomnia not
only is the most likely symptom to persist following treatment*’ but also may
constitute an obstacle for patients to achieve full remission and recovery?-10
and its persistence may serve as a risk factor for relapse.!! Thus, insomnia is
no longer considered a simple accompanying symptom of depression but is
regarded as a comorbid disorder. Given this shift in perspective, it follows
that it may be useful to provide targeted treatment for the insomnia that
occurs in the context of depression.

To date, there have been two trials that evaluate how insomnia treatment
can be combined with traditional antidepressant therapies: one with phar-
macotherapy'? and one with cognitive-behavioral therapy for insomnia.l®
A multicenter randomized controlled trial (RCT)!? has found that adding a
hypnotic to antidepressant treatment led to improvement in both sleep and
depression. However, 50% and 58% of patients treated with the combination
therapy were still nonremitters in terms of insomnia and depression, respec-
tively, at the end of the trial. The cognitive-behavioral therapy for insomnia
is based on a multicomponent approach that includes several modules,!*
including sleep hygiene education, sleep restriction, and stimulus control
as first-line interventions and cognitive therapy, relaxation training, and
sleep compression as adjunctive ones."® For primary insomnia, the efficacy
of cognitive-behavioral therapy for insomnia has been well established.’®!7
For comorbid insomnia in depression, there has been only one trial'® of
cognitive-behavioral therapy for insomnia, which investigated the efficacy
of adding 7-session individual cognitive-behavioral therapy for insomnia
to antidepressant pharmacotherapy in acute phase treatment. The combi-
nation therapy achieved remission rates of 50% for insomnia and 62% for
depression.

Neither of these two trials, however, included patients with depression
and insomnia refractory to adequate pharmacotherapy.'>!® Thus, effective
treatment is needed for insomnia in depression, especially one that persists
after adequate pharmacotherapy. In the present study, we aimed to develop
a brief behavioral therapy for insomnia by focusing on core components of
cognitive-behavioral therapy for insomnia and to conduct an RCT to exam-
ine its effectiveness when added to treatment as usual (TAU), in comparison
with TAU alone, for residual depression with refractory insomnia.

METHOD

Participants

Patients were recruited from February 18, 2008, to April 9, 2009, at 3
psychiatric outpatient departments in Japan.

We aimed to include patients with currently partially remitted, mild,
or moderate depression, who presented with significant insomnia, despite




adequate pharmacologic treatment. Inclusion criteria were
outpatients who (1) had DSM-IV major depressive disor-
der, as diagnosed by the Structured Clinical Interview for
DSM-IV (SCID)*8; (2) were aged between 20 and 70 years; (3)
for the index episode, had already been on maximum doses
of 2 types of antidepressants for at least 4 weeks each (depres-
sion is usually regarded resistant or refractory when at least
2 trials with antidepressants from different pharmacologic
classes fail to produce a significant clinical improvement'®);
(4) had a score of 2 on at least 1 of the 3 sleep items of the
GRID-Hamilton Depression Rating Scale (GRID-HAMD), %
which has explicit anchor points for each assessment item
and has excellent interrater validity among even untrained
raters?!; (5) had a score of 8 or more on the Insomnia Severity
Index (ISI),'4?%23 which is now considered a standard mea-
sure of the global severity of insomnia and is used in many
studies!®13?* (the total score of 8~14 indicates subthreshold
insomnia and 15-28, clinical insomnia); and (6) had a score
between 8 and 23 on the 17-item GRID-HAMD, representing
current subthreshold to moderate depression.?®

Exclusion criteria were (1) mental or physical status
requiring hospitalization; (2) serious suicidal risk; (3) hav-
ing had or currently receiving any structured psychotherapy;
(4) current diagnosis of primary anxiety or personality
disorder, substance abuse or dependence, or psychosis; a
history of schizophrenia or bipolar disorder; or significant
medical problems; (5) duration of depression shorter than 2
months; (6) insomnia possibly being due to sleep apnea or
periodic limb movements during sleep. Possible sleep apnea
was assessed by using the Berlin Questionnaire?; (7) engag-
ing in work involving night-shift; and (8) patients currently
taking methylphenidate or modafinil. Any other psychotro-
pic medications, including antidepressants and hypnotics,
and prescriptions for medical conditions were allowed.

Study Design

Assessor-blind, individually randomized, parallel-group
trial design was employed. An independent statistician gen-
erated the random allocation sequences by the computer,
using variable blocks and stratified by the severity of depres-
sion (the total GRID-HAMD score of 14 or more, or less than
14) and by study sites. Allocation sequences were kept cen-
trally, and the allocation was provided by facsimile to each
site upon notification of a patient’s enrollment.

Participants were randomized to brief behavioral therapy
for insomnia plus TAU or TAU alone. Neither patients nor
physicians of TAU were blind to allocation. However, all
patients were requested not to reveal their allocated treatment
to the assessors for the GRID-HAMD. After each assess-
ment, an assessor guessed which group the patient had been
assigned to, making it possible to examine if the blinding
was successful.

Assessment Measures

Patients were assessed at baseline and at 4 and 8 weeks.
Patients who dropped out of the intervention were asked to
complete the assessments.
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The primary outcome was the total ISI score at 8 weeks. The
secondary outcomes were the total 17-item GRID-HAMD
score and the 14-item GRID-HAMD score (excluding the
3 sleep items) at 4 and 8 weeks. The interrater reliability of
the GRID-HAMD was calculated by audiotaping assessment
sessions and having another rater assess the recordings inde-
pendently. The secondary outcomes for sleep included the
IST score at 4 weeks and the Pittsburgh Sleep Quality Index
(PSQI)?"28 score, the sum of the 3 sleep items on the GRID-
HAMD, and sleep parameters, such as sleep efficiency, total
sleep time, sleep onset latency, time wake after sleep onset,
collected through the PSQI, at 4 and 8 weeks. These sleep
parameters are thought to enable quantification of the pre-
senting sleep complaint.!* Sleep diaries were employed only
in the intervention arm as one of the active treatment com-
ponents and thus not used to collect sleep parameters.

Dichotomous outcomes were also considered. Patients
were considered as remitters for insomnia if their ISI score
was less than 8% and as remitters for depression if their
17-item GRID-HAMD score was less than 8.% If any unfa-
vorable event (ie, suicidal attempt, death, hospital admission)
occurred during the study period, it was reported. All antide-
pressant and hypnotic dosages were converted into defined
daily dose” and summed.

Sample Size

Sample size was based on a power analysis conducted
for the ISI scores. Effect sizes were estimated from previous
studies on insomnia in depression (a Cohen d of 0.95 on
the IST total scores at posttreatment between the combined
escitalopram plus cognitive-behavioral therapy for insom-
nia arm and the escitalopram plus pseudodesensitization
arm® and a Cohen d of 1.81 in sleep efficiency pre- to post-
cognitive-behavioral therapy for insomnia®') and from brief
behavioral therapy for insomnia pilot data from our group
acquired prior to this study (the mean change in the ISI
scores pretreatment to posttreatment was 6.75 in 4 patients).
The mean + SD change in the ISI scores pretreatment to post-
treatment was estimated to be 6+ 3 for the brief behavioral
therapy for insomnia plus TAU group and 2+ 3 for the TAU
group. With 0.9 power to detect a significant difference at
P=.05 (2-sided), it was calculated that 12 patients would be
required for each arm. Thus, allowing for a 30% dropout rate,
18 participants would need to be recruited per group.

Trial Interventions

The treatment regimen for the present study was devel-
oped and highly structured based on a published treatment
manual for cognitive-behavioral therapy for insomnia'® and
was provided to therapists as a written manual. The pro-
gram consisted of 4 weekly individual sessions, each lasting
approximately 50 minutes (Table 1). The number of the
sessions, while fewer than traditional cognitive-behavioral
therapy for insomnia!® and those in the previous studies,'*
is nevertheless in keeping with (1) the finding that 4 sessions
may constitute the optimal dose for cognitive-behavioral
therapy for insomnia®® and (2) recent studies showing the
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Table 1. Overview of Principles in Treatment Sessions in the Brief Behavioral Therapy for Insomnia Condition

Session Module Description
1 Sleep diary The aim is to increase patients’ awareness of their own maladaptive sleep habits, thus paving the way for the correction of
these habits. In addition, the sleep diary allows both the patient and the clinician to gather the data needed to measure
and guide treatment
Sleep hygiene The patient learns about the impact of lifestyle habits, such as exercise; diet and alcohol use; and the influence of
education environmental factors, such as light, noise, and temperature in the bedroom
2 Introduction of the  Discussion of predisposing, precipitating, and perpetuating factors of patient’s insomnia. Presenting the perspective to
behavioral model the patient so that he or she understands why the interventions may benefit, which is thus likely to enhance adherence
of insomnia
Sleep restriction Involves a strict schedule of bed times and rising times, restricting patients’ allowed time in bed to the actual sleeping
time according to the patients’ sleep diary; the aim is to increase homeostatic sleep drive through partial sleep
deprivation
Stimulus control The aim is to break associations between the sleep environment and wakefulness by teaching the participant not to
engage in bedroom activities incompatible with sleep and to stay in bed only when asleep or sleepy
3 Sleep titration The objective is to assess treatment gains and compliance and to make adjustments to the patient’s sleep schedule
according to a weekly average sleep efficiency
4 Sleep titration Same as above

Relapse prevention

Involves a review of how insomnia started and how it maintained over time. Afterward, discussion about the approach to
maintaining clinical gains in the long run and what to do when insomnia recurs

Figure 1. Participant Flow Diagram

89 Potential participants asked
to complete screening sheets

35 Excluded

27 Did not meet insomnia criteria
8 Potential sleep apnea

54 Participants asked to visit
the eligibility assessment session

6 Excluded

5 Not able to come to the clinic every week
1 Physical condition

48 Participants screened for eligibility

11 Excluded

10 Did not meet depression criteria
1 Did not meet insomnia criteria

l : 37 Randomized . ;

20 Assigned to receive brief behavioral therapy
for insomnia plus TAU

17 Assigned to receive TAU alone

1 Did not complete brief behavioral therapy for insomnia
0 Lost to follow-up

1 Had change in antidepressant dosing
0 Lost to follow-up

l |

20 Completed 4-week assessment

‘ ] 17 Completed 4-week assessment

2 Had change in antidepressant dosing
2 Had change in hypnotic dosing

1 Admitted to the hospital

0 Lost to follow-up

1 Had change in antidepressant dosing
1 Admitted to the hospital
0 Lost to follow-up

( 20 Completed 8-week assessment and included in analysis l

| 17 Completed 8-week assessment and included in analysis

Abbreviation: TAU = treatment as usual.
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the sessions, but changing types and doses

Table 2. Sociodemographic and Clinical Characteristics of Participants o . .
of medication was not allowed in the first

Brief Behavioral
Therapy for TAU All 4 weeks of the study unless rapid exacerba-
o Insomnia+TAU  Alone  Participants  tjon of depression occurred. Physicians were

Characteristic (n=20) =17) _(N=37) allowed to discuss sleep hygiene as defined in

Age, mean (SD), y 529(116)  47.8(10.1) 50.5(11.1)

Sex. n (%) the handout prepared for the study, but they
Female 15 (75.0) 8(47.1)  23(622)  were not permitted to discuss sleep restric-
Male 5 (25.0) 9(529)  14(378)  tion and stimulus control for insomnia.

Education, n (%) . .
<High school 3(15.0) 0(0.0) 3(8.1) For the assessment of integrity of both
High school diploma 12 (60.0) 9(529) 21(568)  brief behavioral therapy for insomnia and
Some college or university 5(25.0) 7 (41.2) 12 (32.4) TAU sessions, all sessions were audiotaped
Postgraduate degree 0(0.0) 1(5.9) 1(2.7) o .

Occupation, n (%) and 20% of each condition were randomly
Employed, full time 3(15.0) 6(35.3)  9(243) selected and evaluated by 2 independent
Employed, part time 3(15.0) 3(17.6) 6(162)  researchers for adherence to the treatment
Homemaker 11 (55.0) 5(29.4) 16 (43.2) K
Unemployed 3(15.0) 3(17.6) 6(162) manual or to the TAU materials.

Marital status, n (%)

Married 15(75.0) 8(47.1)  23(622)  pata Management and Analysis

Divorced or widowed 3(15.0) 5(29.4) 8(21.6) Lo ) R L.

Single 2(10.0) 4(235) 6(16.2) Descriptive and inferential statistics were
Duration of index episode, mean (SD), mo 21.3(16.9) 30.4 (45.7) 25.5(33.2) computed using SPSS for Windows 16.0.3°
Duration of treatment for index episode, 18.1 (11.1) 27.8 (46.5) 22.5(32.4) All analyses were based on the intent-to-treat

mean (SD), mo ..

No. of depressive episodes, mean (SD) 2.0 (1.0) 1.5(0.7) 1.8 (0.9) model. When there were no missing data,

Habitual alcohol intake, n (%) 1(5.0) 2(11.8) 3(8.1) analysis of covariance was used to test group

Total antidepressant usage, mean (SD), DDD 1.7 (0.9) 1.5 (0.9) 1.6 (0.9) effects while controlling for the baseline
TCA usage, mean (SD), DDD 0.1(0.4) 0.1(0.2) 0.1(0.3) L.

SSRI usage, mean (SD), DDD 1.0 (0.8) 09(1.1)  09(09) scores. When missing data were observed,

SNRI usage, mean (SD), DDD 0.3(0.8) 01(01)  02(06) linear mixed models*® were used for contin-

Other usage, mean (SD), DDD 0.2 (0.1) 0.4 (0.5) 0.3(0.4) uous variables, and dropouts were assumed
Hypnotic usage, mean (SD), DDD 0.7 (0.9) 1.1(0.7) 0.9 (0.8) ) R .

Insomnia Severity Index score, mean (SD) 15.3 (4.7) 174(33) 163(42)  nonremitters for dichotomous variables. A

Pittsburgh Sleep Questionnaire Index score, 12.5(2.8) 13.8(3.0)  13.1(2.9) P value <.05 was set to test the null hYpOth-
mean (SD) esis. For dichotomous variables, risk ratios

Subjective sleep parameters, mean (SD) . N . .

Sleep efficiency, mean (SD), % 664(143)  677(140) 67.0(140) and their 95% confidence intervals (Cls)

Total sleep time, min 3120 (111.1)  283.5(66.5) 298.9(93.2)  were calculated. A number needed to treat

Sleep onset latency, min 55.8 (50.8) 583 (54.4) 56.9(51.7) (NNT) was calculated when a 95% CI of risk

Wake after sleep onset, min 104.0 (85.8) 88.2(79.3) 96.7 (82.1) K . .

Hamilton Depression Rating Scale score, mean (SD) ratio did not include 1.0.

Total (17 items) 15.0 (3.6) 168(42)  158(3.9) No statistical tests were planned to

3 Sleep items ) 3.8(14) 42(1.4) 4.0(1.4) detect a difference at baseline between the

Without sleep items (14 items) 11.2(3.7) 123(3.5) 11.9(3.6)

Abbreviations: DDD = defined daily dose, SNRI=serotonin-norepinephrine reuptake
inhibitor, SSRI =selective serotonin reuptake inhibitor, TAU = treatment as usual,

TCA =tricyclic antidepressant.

2 arms because we aimed to avoid multiple
tests, and the decision to adjust for baseline
data in RCTs should not be determined by

effectiveness of brief behavioral therapy for primary insom-
nia.**3 Patients allocated to brief behavioral therapy for
insomnia were asked to self-administer these skills after the
termination of the intervention sessions at 4 weeks until the
final assessment at 8 weeks.

Therapists for brief behavioral therapy for insomnia were
5 psychiatrists and a psychiatric nurse. All therapists had 3
or more years of clinical experience in psychiatry; however,
all but one psychiatrist had not received formal cognitive-
behavioral therapy training. They participated in a 2-day
intensive training course on brief behavioral therapy for
insomnia before the study commencement and received
ongoing supervision monthly thereafter.

Treatment as usual involved having patients meet with
their physician (psychiatrist) biweekly during which time
they discussed their depression symptoms and obtained
medication. Each session typically lasted 10 minutes. Phy-
sicians empathetically listened to patients’ distress during

whether baseline differences are statistically
significant.’’” However, when clinically important differences
at baseline were noted from a clinician’s point of view, a
sensitivity analysis was performed by adjusting for all such
possible confounds.

The protocol was approved by the ethics committees of
all the recruiting centers. Written informed consent was
obtained from all participants. The study is registered at
clinicaltrials.gov (identifier: NCT00610259).

RESULTS

Enrollment and
Baseline Characteristics of the Participants

Eighty-nine patients were screened and 37 patients sat-
isfied the eligibility criteria, with 20 participants randomly
assigned to receive the brief behavioral therapy for insomnia
plus TAU therapy and 17 to the TAU therapy alone (Figure
1). Table 2 summarizes the sociodemographic and clinical




