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ARTICLE INFO ABSTRACT

Objectives: Depressive symptoms are observed in a relatively large series of patients with delayed sleep
phase syndrome {DSPS). This study was undertaken to investigate the prevalence, characteristics, and
factors associated with depressive symptoms among DSPS patients.

Methods: This study targeted 90 consecutive patients (54 men, 27.1 £ 9.2 years old) diagnosed as having
DSPS. Demographic and clinical characteristics were assessed at their initial visit, including application of
the Zung self-rating depression scale (SDS) and morningness—eveningness questionnaire. A series of
logistic regression analyses were conducted to determine the factors associated with depressive symp-
toms (determined as SDS > 48).

Results: Sixty-four percent of the DSPS patients were in a moderate or severe depressive state. Diurnal
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Depression
Depressive symptoms variation, sleep disturbance, fatigue, and psychomotor retardation were the main depressive symptom
Chronotype items on SDS in the DSPS patients. Logistic regression analyses showed that SDS > 48 was significantly

associated with moderate and definite evening chronotype. In contrast, self-reported nocturnal sleep
onset and offset times were not associated with depressive symptoms.
Conclusions: There is a high prevalence of depressive symptoms among the DSPS patients. The symptom-
atic structure of depressive symptoms in this population appears to differ from those of typical depres-
sion. Moreover, results of our study suggest that depressive symptoms are more associated with the
preference of the evening chronotype rather than sleep-wake phase among DSPS patients.

© 2011 Elsevier B.V. All rights reserved.

Desynchronization

acteristics of secondary depressive symptoms in patients with
DSPS have not been well elucidated.

Relations between a depressive state and evening chronotype
assessed by morningness—eveningness questionnaire (MEQ) [11]

1. Introduction

Delayed sleep phase syndrome (DSPS), which is more common
among adolescents and young adults, is characterized by a habitu-

ally delayed sleep-wake schedule as compared to a conventional
or socially acceptable one [1-3]. Among the Japanese population,
prevalence of DSPS from junior high school to university is esti-
mated as 0.48% [4]; that of adults is estimated as 0.13% [5]. Patients
with DSPS sometimes have complicated depressive symptoms [6—
10]. However, the prevalence, mechanisms, and symptomatic char-

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

E-mail address: inoue@somnology.com (Y. Inoue).

1389-9457/$ - see front matter © 2011 Elsevier B.V. All rights reserved.
doi:10.1016/j.sleep.2010.12.017

have been shown in college students [12], healthy subjects aged
18-99 years [13], and patients with major depressive disorder
[14,15]. Recently, this relationship was also found in the Japanese
adult population aged 20-59 years [16]. Considering that DSPS pa-
tients frequently have an evening chronotype, it can be inferred that
depressive symptoms among patients with DSPS are associated
with the MEQ score or delay of the sleep-wake schedule phase.

In this study, we examined the prevalence and characteristics of
depressive symptoms among Japanese DSPS patients. Moreover, we
investigated the factors associated with depressive symptoms
among this patient population retrospectively, particularly address-
ing their chronotype and sleep-wake schedule before treatment.
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2. Methods

This study examined 106 consecutive patients (68 men, 38 wo-
men, 26.9 + 9.4 years old (mean + SD)) who were diagnosed as hav-
ing DSPS according to the second edition of the International
Classification of Sleep Disorders [1] at their initial visit from June
2007 to October 2009. The patients visited the outpatient clinic
of the Japan Somnology Center seeking treatment for sleep-related
problems, including difficulty falling asleep and waking up at the
desired time, disturbed sleep-wake schedule, and/or excessive
daytime sleepiness. All the patients were asked to record sleep logs
for more than two weeks. Their diagnosis was made by at least two
sleep disorder specialist physicians based on clinical interviews
and their sleep log. Polysomnographic recordings were also con-
ducted if needed. The ethics committee of the Neuropsychiatric Re-
search Institute approved this study. All participants gave their
written informed consent to participate.

In total, 90 patients (54 men, 36 women, 27.1 + 9.2 years old
(mean = SD)) were included in further analyses after excluding
11 patients who were comorbid with restless legs syndrome (4 pa-
tients), obstructive sleep apnea syndrome (6 patients) or secondary
insomnia because of atopic dermatitis (1 patient) and an additional
5 other patients who received hypnotic medications and subse-
quently showed clear improvement of their bed time delay. Exclu-
sion criteria other than these comorbid sleep disorders were not
set in the present study.

We retrospectively investigated the subjects’ descriptive medi-
cal records including age, sex, duration of DSPS morbidity, family
history related to eveningness lifestyle [17] in their first-degree rel-
atives, self-reported time of sleep onset and sleep offset, self-re-
ported time spent for sleep (total sleep time), past history of
depression, use of antidepressants, and presence or absence of a
conventional schedule. The latter was defined as a situation in
which one must get up regularly on weekdays to meet an obligatory
schedule such as a regular or part-time job, housekeeping, or attend-
ing school [8,10,18]. Because eveningness is regulated by some ge-
netic factors [19-23], the family history related to eveningness
lifestyle was used to investigate the association between depressive
symptoms and genetic susceptibility. In addition, the DSPS patients
were examined for their depressive symptoms, daytime sleepiness,
and morningness—eveningness chronotype by using the Zung self-
rating depression scale (SDS) [24,25], the Epworth sleepiness scale
(ESS) [26,27], and the morningness—eveningness questionnaire
(MEQ)[11,28], respectively, at their initial visit. The SDS is a self-as-
sessed 20-item scale with 4 points assigned for each [24]. The SDS
has 10 positively worded items and 10 negatively worded items.
The positively worded items were scored in reverse, and item re-
sponses were ranked 1-4 with higher numbers corresponding to a
higher severity of each depressive symptom. The raw SDS scores
were divided into four levels according to the classification pre-
sented by Barrett et al. [29]: little or no symptomatology, 20-39
points; mild depressive state, 40-47 points; moderate depressive
state, 48-55 points; and severe depressive state, 56-80 points.

A score of 48 or more points on the SDS is considered patholog-
ical [29]. Therefore, factors associated with moderate and severe
depressive symptoms (SDS > 48) were examined by using a series
of logistic regression analyses. Sex, age at the time of investigation,
duration of DSPS morbidity, family history related to the evening-
ness lifestyle, presence of a conventional schedule, past history of
depression, use of antidepressants, sleep onset time, sleep offset
time, sleep duration, ESS, and chronotypes were submitted as inde-
pendent variables. Age at the time of investigation, duration of
DSPS morbidity, sleep onset time, and sleep offset time were used
as continuous variables. Sleep duration was categorized as <6, 6-9,
and >9 h according to Hartmann et al. [30,31]. The Epworth sleep-

iness scale score was classified into <10 and > 11 according to the
criteria of excessive daytime sleepiness [26]. Chronotypes were
classified into five based on results of MEQ according to Horne
and Ostberg [11,28]: definitely morning type (score: 70-86), mod-
erately morning type (score: 59-69), intermediate type (score: 42—
58), moderately evening type (score: 31-41), and definitely even-
ing type (score: 16-30). Morning chronotypes were not found
among the DSPS patients participating in this study.

All variables were examined initially in univariate models. Mul-
tivariate logistic regression analyses were performed for all vari-
ables that showed a significant correlation in univariate models
to control for confounding factors and to determine the main cor-
relates. Statistical tests of the regression estimates odds ratios
(ORs) were based on Wald statistics. Odds ratios and their 95% con-
fidence intervals (Cls) are presented to show the association. One-
way analysis of variance (ANOVA) was performed on each score;
the total score of SDS among groups was divided by chronotype
(intermediate type, moderately evening type, and definitely even-
ing type). All analyses were performed using software (SPSS,
V11.5; SPSS Inc., Chicago, IL, USA); a p value of less than 0.05
was inferred as indicating statistical significance. Means * standard
deviations are reported in Section 3.

3. Results

Characteristics of the DSPS patients are presented in Table 1.
Sixty-four percent of the DSPS patients were in moderate or severe
depressive states. Seventy-seven percent of the DSPS patients were
moderately evening type or definitely evening type.

Fig. 1 shows characteristics of depressive symptoms according
to the Zung Self-Rating Depression Scale among the DSPS patients.
For the 20 items of the SDS, mean scores of 3.0 or higher (this range
means that patients have each symptom most of the time or a good
part of the time) were observed in diurnal variation (mean = 3.59;
95% (I, 3.44-3.74), sleep disturbance (mean = 3.50; 95% (I, 3.33~
3.67), fatigue (mean = 3.48; 95% (I, 3.31-3.64), and psychomotor
retardation (mean=3.00; 95% CI, 2.84-3.16) among the DSPS
patients.

Table 2 presents logistic regression results for moderate or se-
vere depressive symptoms in DSPS patients. Univariate logistic
regression analyses showed that the presence of family history of

Table 1
Characteristics of the study cohort.

Characteristic

Age at investigation (years)
Sex

Men

Women

Use of antidepressants
Duration of DSPS morbidity (years)
Sleep onset time on weekdays
Sleep offset time on weekdays
Sleep duration on weekdays
SDS score

Depressive state

Little or no symptomatology
Mild depressive state
Moderate depressive state
Severe depressive state

MEQ score

Chronotype

Intermediate type

Moderately evening type
Definitely evening type

27.1 £9.2 (range: 13-64)

60.0% (n =54)

40.0% (n=36)

15.6% (n=14)

6.2 +6.1 (range: 0-27)

3:22 +£1:25 (range: 01:00-08:30)
10:39 £ 2:45 (range: 06:30-16:30)
7:17 £2:12 (range: 03:30-13:30)
50 £ 6.6 (range: 31-65)

6.7% (n=6)

28.9% (n = 26)

43.3% (n=39)

21.1% (n=19)

35+ 7.2 (range: 22-51)

23.0% (n =20)
50.6% (n =44)
26.4% (n=23)

SDS, Zung self-rating depression
questionnaire.
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Mean score (C1 95%)

Diurnal variation [ 11 3.59 (3.44-3.74)

Steep disturbance 3.50 {3.33-3.67}
Fatigue [ 3.48 (3.31-3.64}
Psychomotor retardation [13.00 (2.84-3.16)
Dissalisfaction foeed 2.97 (2.78-3.14}
Emptiness F_12932.753.11)
Personal devaluation e 288 (2.70-3.08)
indecisiveness [ ) 2.81 (2.62-3.00}
Hopelessness 7271 2.51-2.80)
Confusiory F12.68 (2.50-2.86}
Depressed affect 2.44 {2.26-2.83}
trritability 2.30 2.13:2.47)
Decraased fibido }2.30 (2.11-2.46}
Psychamoter agitation }2.03 (1.84-2.23)
Tachycardia P 1.91{1.73-2.08)
Crying spelis }1.76 (1.63-1.95}
Constipatior }1.72 {1.53-1.91}
Decreased appelite }1.63 {1.47-1.79}
Weight loss 1.62 {1.43-1.81)
Suicidal rumination 1.36 {1.21-1.50}

¥ ¥

¥
o 20 40 80 80 100 (%}

_ Most of the time / always/ almaost always (Score 4}

= Good part of the time / very often / often (Score 3)
Qnce in a white / some of the time ¢ oceastonauy {Score 2§
::] A little of the time / very rarely / rarely {Score 1)

Fig. 1. Characteristics of depressive symptoms according to the Zung self-rating
depression scale among the DSPS patients.

eveningness lifestyle, moderately evening type, and definitely
evening type exhibited significant association with moderate to se-
vere depressive symptoms. The sleep onset time and sleep offset
time were not associated with depressive symptoms in DSPS pa-
tients. All significant variables in the univariate models (family his-
tory of eveningness symptoms and chronotypes) were analyzed
using a multivariate model to control for confounding factors and
to determine the main correlates of SDS > 48 among the DSPS pa-
tients. Results show that moderate to severe depressive symptoms

Table 2

were significantly associated only with moderately evening type
and definitely evening type.

Table 3 presents results of comparison of SDS scores and sleep
phase among the groups categorized by chronotype. One-way AN-
OVA and post hoc comparisons for the total score of SDS demon-
strated that the definitely evening chronotype showed a higher
depressive score than the intermediate chronotype. Subsequently,
we performed a one-way ANOVA followed by post hoc compari-
sons after excluding sleep-related SDS items (items 2 and 4) to ex-
clude the possibility that this finding was only an epiphenomenon
derived from the DSPS symptoms themselves. Results show that
the definitely evening chronotype showed a significantly higher
score than the intermediate type. The times of sleep onset and off-
set did not differ among the three chronotype groups.

4. Discussion

This study was aimed at examination of the prevalence, charac-
teristics, and associated factors for depressive symptoms among
patients with DSPS. Using an SDS scale, 64.4% of the DSPS patients
were estimated as having moderate or severe depressive symp-
toms (moderate, 43.3%; severe, 21.1%). Among the Japanese gen-
eral population, Chida et al. [32] found a moderate or severe
depressive state among the 13.7% of the population aged 20-
79 years in Iwate prefecture, Japan. The same prevalence was rep-
licated in a report by Yamazaki et al. [33], in which moderate or se-
vere depressive symptoms were observed in 14.0% of 4500 people
from the entire population of Japan aged 16 years or older, selected

Univariate and multivariate logistic regression results for associated factors for moderate or severe depressive symptoms (SDS > 48) in delayed sleep phase syndrome (DSPS).

Factor Total SDS > 48 Univariate model Multivariate model”
n % Odds ratio P Adjusted odds ratio P
(95% CI) (95% CI)
Sex
Female 36 26 72.2 1.00 (Ref.)
Male 54 32 59.3 0.56 (0.23-1.39) 0.21
Age at investigation (years)® 90 58 64.4 0.99 (0.94-1.04) 0.63
Duration of DSPS morbidity (years)? 90 58 64.4 1.00 (0.93-1.07) 0.98
Family medical history of eveningness symptoms
No 73 43 58.9 1.00 (Ref.) 1.00 (Ref.)
Yes 17 15 88.2 5.23 (1.11-24.59) 0.04 7.82 (0.95-64.20) 0.06
Presence of conventional schedule®
No 21 13 619 0:91 (0.33-2.50) 0.85
Yes 67 43 64.2 1.00 (Ref.)
History of depression
No 74 47 63.5 1.00 (Ref.)
Yes
Use of antidepressants
No 76 49 64.5 1.00 (Ref.)
Yes 14 9 64.3 0.99 (0.30-3.26) 0.99
Sleep onset time*® 90 58 64.4 1.01 (0.75 - 1.36) 0.97
Sleep offset time® 90 58 64.4 1.16 (0.98 - 1.37) 0.08
Sleep duration
<6h 34 17 50 0.43 (0.16 - 1.18) 0.10
6-9h 33 23 69.7 1.00 (ref)
=29h 23 18 783 1.57 (0.45 - 5.40) 0.48
Epworth sleepiness scale
<10 53 33 62.3 1.00 (Ref.)
=11 36 24 66.7 1.21 (0.50-2.95) 0.67
Chronotypes
Definitely evening type 23 18 783 5.40 (1.42-20.52) 0.01 456 (1.16-17.89) 0.03
Moderately evening type 44 32 72.7 4.00 (1.31-12.18) 0.02 3.27 (1.04-10.28) 0.04
Intermediate type 20 8 40.0 1.00 (Ref.) 1.00 (Ref.)

Cl, confidence interval; Ref,, reference category.
2 Odds ratios correspond with increment for each step of a year.

" Presence or absence of conventional schedule is defined as a situation in which one must get up regularly on a weekday to meet schedule of jobs including a regular or

part-time job, housekeeping, or going to school.
€ 0Odds ratios correspond with increment for each step of an hour.

" This model included family history of eveningness symptoms and chronotypes as dependent variables.
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Table 3
Comparison of SDS scores and sleep phase among groups categorized by chronotype.
Intermediate type Moderately evening type Definitely evening type ANOVA
F(2,84) P
N 20 44 23
Total SDS score 46.5+7.3° 50.5£5.2 51.8+7.2° 4.28 <0.05
Total SDS score except for sleep-related items 40.0 +6.8* 433+5.2 44,5+ 6.6° 4,28 <0.05
Sleep onset time 3:19+1:21 3:23£1:30 3:27+1:26 0.05 0.95
Sleep offset time 9:56 +2:24 11:08 £ 2:59 10:17 £2:35 1.55 0.22

2bDjfferent superscripts indicate significant difference among chronotypes (P < 0.05).

using stratified random sampling. Although our sample might have
been biased because of patient recruitment from a single sleep dis-
order clinic, the rate of patients with DSPS having depressive
symptoms is clearly higher than that among the Japanese general
population. This result corroborates the results of previous studies,
all of which show that patients with DSPS have a high prevalence
of depression [6-10].

Although patients with DSPS are expected to score in the clear
eveningness range of MEQ, the sensitivity and specificity of the
scale for substantiating clinical diagnosis of DSPS have not been
evaluated [34]. As expected, our DSPS patients did not include
the morningness chronotype, and a large proportion (77.0%) of
the patients showed the evening chronotype. However, interest-
ingly, 23.0% of the patients showed an intermediate chronotype.
In addition, although reported prevalence of delayed sleep-wake
phase is higher for the evening chronotype compared to the inter-
mediate chronotype in the general population [16,35], this rela-
tionship was not observed among DSPS patients in the present
study, as shown in Table 2. This finding raises the possibility that
a certain number of DSPS patients are in a situation in which their
circadian rhythm is delayed in spite of a lack of deviation of the
chronotype (probably because of extraneous factors).

This study revealed higher mean scores of SDS sub-items in
DSPS patients for diurnal variation, sleep disturbance, fatigue,
and psychomotor retardation. Romera et al. [36] demonstrated
that among their patients with major depression, SDS items show-
ing a 3 or higher mean score were observed in psychomotor retar-
dation, confusion, indecisiveness, emptiness, and depressed affect.
In contrast, these items, except for psychomotor retardation,
showed low scores of less than 3.0 among the DSPS patients in this
study. This difference in depressive symptoms construction be-
tween major depression and comorbid depression with DSPS sug-
gests that secondary depression attributable to DSPS might show
different symptomatic structures of the disorder.

It was noteworthy that the moderate or severe depressive
symptoms in the DSPS patients were more closely associated with
the evening chronotype than with the intermediate chronotype.
Moreover, the total score of SDS was higher in the definitely even-
ing chronotype group than in the intermediate group, even after
sleep-related items were excluded from the analyses. This result
is consistent with previous studies showing a significant associa-
tion between depressive states and evening chronotypes [12-16].
One possible underlying mechanism of the relationship is the psy-
chological background associated with the evening chronotype.
Reportedly, persons with evening chronotype have more attention
problems and poor school achievement and are more emotionally
upset. They have a higher likelihood of using substances such as
alcohol, caffeine, or tobacco; more neurotic personality; and
decreased daytime functioning as compared to those with an inter-
mediate and/or morning chronotype [37-41]. These psychological
characteristics of the evening chronotype might contribute to the
linkage between depressive symptoms and evening chronotype
among DSPS patients. For a second possible mechanism, the genet-
ic basis of the association between chronotype and depressive

symptoms should be considered. Polymorphisms of clock-related
genes such as Clock [19,20], Per2 [21], and Per3 [22,23] are associ-
ated with the evening chronotype evaluated with MEQ. On the
other hand, previous studies have demonstrated the association
between mood disorder and polymorphisms of Clock [42,43], Per2
[44], and Per3 [45,46]. In light of these findings, the evening chro-
notype might be related to the occurrence of depressive symptoms
among the DSPS population based on their molecular background.

It is possible that internal desynchronization of circadian
rhythm due to DSPS can contribute to the occurrence of depressive
symptoms [6]. However, in our DSPS patients, the times of sleep
onset and offset were not associated with depressive symptoms;
this finding may indicate that the depressive symptoms were more
closely associated with the preference for the evening chronotype
than with the sleep-wake phase. Kitamura et al. {16] demonstrated
that the evening chronotype is associated with depressive symp-
toms independent of sleep—~wake timing among the Japanese adult
population. Moreover, they observed no significant associations
between depressive state and sleep-wake timing. Results of our
study indicate that evening chronotype was more closely associ-
ated with depressive symptoms than sleep-wake timing among
not only the general population but also DSPS patients.

DSPS patients frequently fail in conforming to conventional
work schedules and other social demands [34], and they are likely
to be urged to confront occupational or educational difficulties
[47]. Consequently, these social problems could play an important
role in developing depressive symptoms [10]. Thus, we presumed
that the absence of a conventional schedule is associated with
depressive symptoms. However, this study did not find any associ-
ation between depressive symptoms and conventional schedule. It
is difficult to explain why there was no relationship between
depressive symptoms and absence of conventional schedule. Fur-
ther research on this issue with a prospective design is necessary.

Our study did not find an association between depressive symp-
toms and a history of depression or use of antidepressants among
DSPS patients. This result might suggest a poor treatment response
of depressive symptoms to antidepressants among DSPS patients.
For these patients, chronobiological treatment such as bright light
exposure and/or melatonin administration could be applicable in
reducing their depressive symptoms because these treatments
have been known to be beneficial for improving depressive symp-
toms among DSPS patients [10,48].

This study presents some limitations. First, we were unable to
compare the chronotype, sleep-wake phase, and score of SDS be-
tween DSPS patients and healthy controls in this study. Second,
the causal relation between the chronotype and depressive symp-
toms in DSPS patients could not be investigated because this study
was a cross-sectional retrospective study. Further studies address-
ing not only the chronotype but also the melatonin secretion pro-
file and polymorphisms in circadian clock-related genes are
necessary to clarify this issue. Third, self-reported nocturnal sleep
onset and offset times in the DSPS patients were evaluated in the
present study. Because actigraphy enables a reasonably accurate
estimation of sleep and wakefulness patterns [49], an investigation
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of the relationship between actigraphically measured sleep-wake
pattern and depressive symptoms in DSPS patients would provide
us with more detailed information.

In conclusion, the results demonstrated that 64.4% of DSPS pa-
tients in this study had moderate or severe depressive symptoms.
But depressive symptoms in DSPS patients were associated signif-
icantly with the evening chronotype rather than the sleep-wake
phase (as found in major depression).

Conflict of interest

The ICMJE Uniform Disclosure Form for Potential Conflicts of
Interest associated with this article can be viewed by clicking on
the following link: doi:10.1016/j.sleep.2010.12.017.

References

[1] American Academy of Sleep Medicine. International classification of sleep
disorders, 2nd ed. Diagnosticc and coding manual. Westchester, Illinois:
American Academy of Sleep Medicine; 2005.

[2] Weitzman ED, Czeisler CA, Coleman RM, Spielman AJ, Zimmerman JC, Dement
W, et al. Delayed sleep phase syndrome. A chronobiological disorder with
sleep-onset insomnia. Arch Gen Psychiatry 1981;38:737-46.

[3] Sharma B, Feinsilver S. Circadian rhythm sleep disorders: an update. Sleep Biol
Rhythms 2009;7:113-24.

[4] Hazama Gl, Inoue Y, Kojima K, Ueta T, Nakagome K. The prevalence of probable
delayed-sleep-phase syndrome in students from junior high school to
university in Tottori, Japan. Tohoku J Exp Med 2008;216:95-8.

[5] Yazaki M, Shirakawa S, Okawa M, Takahashi K. Demography of sleep
disturbances associated with circadian rhythm disorders in Japan. Psychiatry
Clin Neurosci 1999;53:267-8.

[6] Rahman SA, Kayumov L, Shapiro CM. Antidepressant action of melatonin in the
treatment of delayed sleep phase syndrome. Sleep Med 2010;11:131-6.

[7] Regestein QR, Monk TH. Delayed sleep phase syndrome: a review of its clinical
aspects. Am ] Psychiatry 1995;152:602-8.

[8] Reid K], Zee PC. Circadian disorders of the sleep-wake cycle. In: Kryger MH,
Roth T, Dement WC, editors. Principles and practice of sleep
medicine. Philadelphia: Elsevier Saunders; 2005. p. 691-701.

[9] Shirayama M, Shirayama Y, lida H, Kato M, Kajimura N, Watanabe T, et al. The
psychological aspects of patients with delayed sleep phase syndrome (DSPS).
Sleep Med 2003;4:427-33.

[10] Okawa M, Uchiyama M. Circadian rhythm sleep disorders: characteristics and
entrainment pathology in delayed sleep phase and non-24-h sleep-wake
syndrome. Sleep Med Rev 2007;11:485-96.

[11] Horne JA, Ostberg O. A self-assessment questionnaire to determine
morningness—eveningness in human circadian rhythms. Int J Chronobiol
1976,4:97-110.

[12] Chelminski I, Ferraro FR, Petros TV, Plaud JJ. An analysis of the “eveningness-
morningness” dimension in “depressive” college students. | Affect Disord
1999;52:19-29.

[13] Hidalgo MP, Caumo W, Posser M, Coccaro SB, Camozzato AL, Chaves ML.
Relationship between depressive mood and chronotype in healthy subjects.
Psychiatry Clin Neurosci 2009;63:283-90.

[14] Gaspar-Barba E, Calati R, Cruz-Fuentes CS, Ontiveros-Uribe MP, Natale V, De
Ronchi D, et al. Depressive symptomatology is influenced by chronotypes. ]
Affect Disord 2009;119:100-6.

[15] Drennan MD, Klauber MR, Kripke DF, Goyette LM. The effects of depression
and age on the Horne-Ostberg morningness-eveningness score. ] Affect Disord
1991;23:93-8.

[16] Kitamnura S, Hida A, Watanabe M, Enomoto M, Aritake-Okada S, Moriguchi Y,
et al. Evening preference is related to the incidence of depressive states
independent of sleep-wake conditions. Chronobiol Int 2010;27:1797-812.

[17] Kripke DF, Rex KM, Ancoli-Israel S, Nievergelt CM, Klimecki W, Kelsoe JR.
Delayed sleep phase cases and controls. ] Circadian Rhythms 2008;6:6.

[18] Sack RL, Auckley D, Auger RR, Carskadon MA, Wright Jr KP, Vitiello MV, et al.
Circadian rhythm sleep disorders: part I, basic principles, shift work and jet lag
disorders. An American academy of sleep medicine review. Sleep 2007;30:
1460-83.

[19] Katzenberg D, Young T, Finn L, Lin L, King DP, Takahashi JS, et al. A CLOCK
polymorphism associated with human diurnal preference. Sleep 1998;21:
569-76.

[20] Mishima K, Tozawa T, Satoh K, Saitoh H, Mishima Y. The 3111T/C
polymorphism of hClock is associated with evening preference and delayed
sleep timing in a Japanese population sample. Am ] Med Genet B
Neuropsychiatr Genet 2005;133B:101-4.

[21] Matsuo M, Shiino Y, Yamada N, Ozeki Y, Okawa M. A novel SNP in hPer2
associates with diurnal preference in a healthy population. Sleep Biol Rhythms
2007;5:141-5.

[22] Archer SN, Robilliard DL, Skene DJ, Smits M, Williams A, Arendt ], et al. A length
polymorphism in the circadian clock gene Per3 is linked to delayed sleep
phase syndrome and extreme diurnal preference. Sleep 2003;26:413-5.

[23] Archer SN, Carpen ]D, Gibson M, Lim GH, Johnston JD, Skene DJ, et al.
Polymorphism in the PER3 promoter associates with diurnal preference and
delayed sleep phase disorder. Sleep 2010;33:695-701.

[24] Zung WW. A self-rating depression scale. Arch Gen Psychiatry 1965:12:63-70.

{25] Fukuda K, Kobayoashi S. A study on a self-rating depression scale. Seishin
Shinkeigaku Zasshi 1973;75(10):673-9 [in Japanese].

[26] Johns MW. A new method for measuring daytime sleepiness: the Epworth
sleepiness scale. Sleep 1991;14:540-5.

[27] Takegami M, Suzukamo Y, Wakita T, Noguchi H, Chin K, Kadotani H, et al.
Development of a Japanese version of the Epworth sleepiness scale (JESS)
based on item response theory. Sleep Med 2009;10:556-65.

[28] Ishihara K, Miyashita A, Inugami M, Fukuda K, Yamazaki K, Miyata Y. The
results of investigation by the Japanese version of morningness—eveningness
questionnaire, Shinrigaku Kenkyu 1986;57:87-91 [in Japanese].

[29] Barrett J, Hurst MW, DiScala C, Rose RM. Prevalence of depression over a 12-
month period in a nonpatient population. Arch Gen Psychiatry 1978;35:
741-4.

[30] Hartmann E, Baekeland F, Zwilling GR. Psychological differences between long
and short sleepers. Arch Gen Psychiatry 1972;26:463-8.

[31] Hartmann E, Baekeland F, Zwilling G, Hoy P. Sleep need: how much sleep and
what kind? Am J Psychiatry 1971;127:1001-8.

[32] Chida F, Okayama A, Nishi N, Sakai A. Factor analysis of Zung scale scores in a
Japanese general population. Psychiatry Clin Neurosci 2004;58:420-6.

[33] Yamazaki S, Fukuhara S, Green ]. Usefulness of five-item and three-item
mental health inventories to screen for depressive symptoms in the general
population of Japan. Health Qual Life Outcomes 2005;3:48.

[34] Sack RL, Auckley D, Auger RR, Carskadon MA, Wright Jr KP, Vitiello MV, et al.
Circadian rhythm sleep disorders: part II, advanced sleep phase disorder,
delayed sleep phase disorder, free-running disorder, and irregular sleep-wake
rhythm. An American academy of sleep medicine review. Sleep 2007;30:
1484-501.

[35] Roepke SE, Duffy JF. Differential impact of chronotype on weekday and
weekend sleep timing and duration. Nat Sci Sleep 2010;2010:213-20.

[36] Romera I, Delgado-Cohen H, Perez T, Caballero L, Gilaberte 1. Factor analysis of
the Zung self-rating depression scale in a large sample of patients with major
depressive disorder in primary care. BMC Psychiatry 2008;8:4.

[37] McEnany G, Lee KA. Owls, larks and the significance of morningness/
eveningness rhythm propensity in psychiatric-mental health nursing. Issues
Ment Health Nurs 2000;21:203-16.

[38] Nakade M, Takeuchi H, Kurotani M, Harada T. Effects of meal habits and
alcohol/cigarette consumption on morningness-eveningness preference and
sleep habits by Japanese female students aged 18-29. ] Physiol Anthropol
2009;28:83-90.

[39] Adan A. Chronotype and personality factors in the daily consumption of
alcohol and psychostimulants. Addiction 1994;89:455-62.

[40] Ferndndez-Mendoza ], llioudi C, Montes MI, Olavarrieta-Bernardino S, Aguirre-
Berrocal A, De La Cruz-Troca JJ, et al. Circadian preference, nighttime sleep and
daytime functioning in young adulthood. Sleep Biol Rhythms 2010;8:52-62.

[41] Tonetti L, Fabbri M, Natale V. Relationship between circadian typology and big
five personality domains. Chronobiol Int 2009;26:337-47.

[42] Soria V, Martinez-Amoros E, Escaramis G, Valero |, Perez-Egea R, Garcia C, et al.
Differential association of circadian genes with mood disorders: CRY1 and
NPAS2 are associated with unipolar major depression and CLOCK and VIP with
bipolar disorder. Neuropsychopharmacology 2010;35:1279-89.

[43] Benedetti F, Serretti A, Colombo C, Barbini B, Lorenzi C, Campori E, et al.
Influence of CLOCK gene polymorphism on circadian mood fluctuation and
illness recurrence in bipolar depression. Am ] Med Genet B Neuropsychiatr
Genet 2003;123B:23-6.

[44] Lavebratt C, Sjoholm LK, Partonen T, Schalling M, Forsell Y. PER2 variation is
associated with depression vulnerability. Am ] Med Genet B Neuropsychiatr
Genet 2010;153B:570-81.

[45] Artioli P, Lorenzi C, Pirovano A, Serretti A, Benedetti F, Catalano M, et al. How
do genes exert their role? Period 3 gene variants and possible influences on
mood disorder phenotypes. Eur Neuropsychopharmacol 2007;17:587-94.

[46] Nievergelt CM, Kripke DF, Barrett TB, Burg E, Remick RA, Sadovnick AD, et al.
Suggestive evidence for association of the circadian genes PERIOD3 and ARNTL
with bipolar disorder. Am J Med Genet B Neuropsychiatr Genet 2006;141B:
234-41.

[47] Ozaki S, Uchiyama M, Shirakawa S, Okawa M. Prolonged interval from body
temperature nadir to sleep offset in patients with delayed sleep phase
syndrome. Sleep 1996;19:36-40.

[48] Uchiyama M. Circadian rhythm sleep disorders and depression. Jpn ] Clin
Neurophysiol 2004;7:1037-47.

[49] Morgenthaler T, Alessi C, Friedman L, Owens J, Kapur V, Boehlecke B, et al.
Practice parameters for the use of actigraphy in the assessment of sleep and
sleep disorders: an update for 2007. Sleep 2007;30:519-29.

— 143 —



Sleep and Biological Rhythms 2011; 9: 24-34

doi:10.1111/5.1479-8425.2010.00481 .x

ORIGINAL ARTICLE

A meta-analysis on the treatment effectiveness of cognitive
behavioral therapy for primary insomnia

Isa OKAJIMA,'? Yoko KOMADA? and Yuichi INOUE'?
Japan Somnology Center, Neuropsychiatric Research Institute, ?°Department of Somnology, Tokyo Medical

University, Tokyo, Japan

Abstract

Previous meta-analyses have shown the effectiveness of cognitive behavioral therapy for insomnia
(CBT-I). However, conclusive information about therapeutic effects (especially during follow-up),
effect sizes of objective sleep parameters and self-rating scales, and the problem of publication bias
has not been obtained. We conducted a meta-analysis focusing on these issues. We identified 14
randomized controlled studies published between 1990 and 2009 that fulfilled our selection criteria.
Intra-group comparison of CBT-l and comparison between CBT-l and control groups were performed
on these studies. The intra-group comparison revealed that the effect sizes of CBT-I for subjective
sleep variables from sleep diaries were medium to large at the end point of treatment, and these
effect sizes were favorably maintained on follow-up. A between-group comparison revealed that
CBT-1 was more effective than the control for subjective sleep variables at the end of treatment and
that its effectiveness was also recognized on follow-up. With regard to self-rating scales, as
compared to the control group, the effect sizes in the CBT-l group were medium to large both at the
end of treatment and on follow-up. However, there were problems of publication bias in some of the
subjective or objective sleep variables. The abovementioned results support the effectiveness of
CBT-I for the treatment and prevention of relapse of primary insomnia despite the existence of a
certain publication bias.

Key words: cognitive behavioral therapy, insomnia, meta-analysis, publication bias, randomized

controlled trial.

INTRODUCTION

Insomnia has been estimated to be prevalent in about
one-fifth of the general adult population." Several
population-based studies have revealed that 25—
35% of subjects experienced occasional or mild
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insomnia,”” and that 10-15% of the insomniac popu-
lation showed a chronic course.>** For the treatment
of primary insomnia, two effective methods have been
widely accepted: pharmacotherapy, and cognitive
behavioral therapy for insomnia (CBT-I). Although
pharmacotherapy is commonly used for the treatment
of insomnia, recurrence of symptoms shortly after
drug discontinuation is frequently observed.® However,
it has been reported that CBT-I is effective for improv-
ing insomnia symptoms in 70-80% of patients,
and also has long-term effects on the prevention of
recurrence.

To the best of our knowledge, there have been
four meta-analyses on the effectiveness of cognitive
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behavioral techniques for primary insomnia.”*® In these
analyses, effect sizes for subjective sleep measures such
as sleep onset latency (SOL), number of awakenings,
wake time after sleep onset (WASO), and sleep quality
from pre- to post-treatment were moderate to large.
However, the results of these meta-analyses could not
clarify treatment outcome with CBT-I in detail, in terms
of the following important points.

Firstly, it was unclear whether the effectiveness of
CBT-1 was sustained long after the end of the treat-
ment. To clarify this, comparisons of the effectiveness
of CBT-I and control groups, including placebo use
and/or waiting list, should be made both at the end of
the treatment phase and at the point of follow-up
investigation. Secondly, previous meta-analyses used
only sleep diaries, but changes in objective sleep mea-
sures including polysomnographic (PSG) findings
and/or actigraphic (ACT) findings as well as subjective
rating scales such as the Pittsburgh Sleep Quality
Index (PSQD'' have not been systematically investi-
gated. Thirdly, the problem of file-drawer studies, that
is, publication bias'"® had not been taken into con-
sideration in previous meta-analyses on CBT-I. Selec-
tion bias is known to occur in meta-analyses because
studies with results that are significant, interesting,
from large well-funded studies, or of higher quality are
more likely to be submitted, published, or published
more rapidly than work without such characteristics.
Sutton et al.'* have emphasized that evaluation of pub-
lication bias should be made routinely in any system-
atic review.

This study set out to examine the therapeutic effec-
tiveness of CBT-1, using meta-analysis focused on the
above issues. Presently, CBT-I has become commonly
implemented through a variety of techniques (stimulus
control, sleep restriction, relaxation, cognitive therapy,
sleep hygiene education, and so on). Considering this
trend, we selected studies which implemented multi-
component CBT-1 for the present meta-analysis.

METHODS

Population and sample

Published studies were identified through computer
searches (using the keywords “insomnia” and “treat-
ment”) of the PsycINFO and MEDLINE databases
during the period from 1990 to 2009. We checked all
the extracted studies according to the following six cri-
teria: (i) the interventions were made only for the treat-
ment of primary insomnia; (i) statistical values (mean

© 2010 The Authors
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and standard deviation or standard error) were
described,; (iii) study results were written in English; (iv)
randomized controlled design was used; (v) they were
published; and (vi) CBT-1 was implemented using the
previously indicated treatment techniques. Based on
these criteria, 14 studies were selected from 213 studies
and used for the analyses (Table 1).

Design

First, we calculated mean effect size from the baseline
to the endpoint of treatment or from the baseline to
follow-up investigation within the group in which
subject patients had received CBT-1. We analyzed effect
sizes with regard to SOL, total sleep time (TST), total
wake time (TWT), WASO, early-morning awakening
(EMA), time in bed (TIB), and sleep efficiency (SE) from
the findings of sleep diaries (14 studies), PSGs (6 stud-
ies)or ACTs (4 studies).

Second, we calculated effect size (Cohen’s d-value)?®
to compare the above parameters between the CBT-I
and control groups both at the end point of treatment
and on follow-up. For comparison, the group of
patients with primary insomnia who had not received
any specific treatment during the study period was
defined as the control group. The control group came
from 6 studies in which placebo controls were
used,'®?! 5 studies in which a waiting list was set as
the control,”2° 1 study in which treatment as usual
(TAU) by general practitioners was used,” and 2
remaining studies in which only CBT-I technique infor-
mation was offered to the subject patients.?®* In addi-
tion, the CBT-1 group came from the 9-individual
format and 5-group format (Table 1).

After analyzing effect sizes with regard to the above-
indicated sleep parameters, we analyzed the effect sizes
of subjective sleep disturbance manifested on the
PSQL! the Insomnia Symptom Questionnaire (ISQ),*
and the Sleep Impairment Index (SII),*' and psycho-
logical status measured with the Dysfunctional Beliefs
and Attitudes about Sleep scale (DBAS)** the Beck
Depression Inventory (BDI),” the State-Trait Anxiety
Inventory (STAD),* the Self-Efficacy Scale (SES),” and
the Profile of Mood States (POMS).* We also calculated
the combined effect size of the insomnia and psycho-
logical indices. These analyses were performed with
comparison between both the baseline and the end-
point of treatment, and between the baseline and the
point of follow-up investigation in the CBT-I group.
The comparison between the CBT-I1 and control groups
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Table 1 Characteristics of randomized controlled trials of cognitive behavioral therapy for primary insomnia

Qutcome
Duration of
Sample and insomnia Dropout Number of Sleep PSG or

Author design Diagnosis Mean age (years) rate of CBT Treatment components sessions Follow-up diary  Actigraphy  Self-report

Morin et al., 19932 CBGT =12 ICSD-1 Total = 67.1 NR NR SHE, SR, SC, CT 8 Y Y Y NR
WLC =12 (3-,12-months)

Mimeault et al., 1999 BT =18 ICSD-1 BT = 49.83 14.1 18% SHE, SR, SC, CT, RLX 6 Y Y NR Y
BTPC = 18 DSM-1V BTPC = 45.61 (3-months)
WLC =18 WLC = 56.94

Morin et al., 1999'% CBGT =18 1CSD-1 CBGT = 64.4 16.8 0% SHE, SR, SC, CT 8 Y Y Y NR
PCT =17 DSM-1V PCT = 64.1 (3-,12-,24-months)
COMB = 19 COMB = 65.2
PL=18 PL =64.9

Edinger et al., 20011¢ CBT =23 DSM-11I-R ~ CBT = 55.8 13.6 8% SHE, SR, SC 6 Y Y Y Y
PL =25 PL=557 (6-months)

Rybarczyk et al., 20022  CBGT = 11 NR CBGT = 66.5 5.3 NR SHE, SR, SC, CT, RLX 8 Y Y Y Y
WLC =13 WLC =714 (4-months)

Jacobs et al., 20047 CBT =15 1CSD-1 CBT =47.1 9.6 7% Modified SR, Modified SC, RLX 6 Y Y Y NR
PCT = 15 DSM-1V PCT =454 (1-,3-,6-,12-months)
COMB = 18 COMB =49.1
PL=15 PL=46.6

Strom et al., 2004 CBT =30 ICSD-1 CBT =462 10.6 33% SHE, SR, SC, CT 5 NR Y NR Y
WLC =51 DSM-1V WLC =439

Perlis et al., 2004 M+ CBT=10 ICSD-I M+ CBT = 35.0 NR 0% SHE, SR, SC, CT 8 NR Y NR NR
M+PL=8 M+ PL=424

Jansson et al., 2005 CBGT = 64 NR CBGT = 50 7.9 NR SHE, SR, SC, CT, PI 6 Y Y NR Y
CTL=72 CTL =49 (12-months)

Sivertsen et al., 2006%°°  CBT = 18 DSM-1V CBT = 59.8 14.1 0% SHE, SR, SC, CT, RLX 6 Y Y Y NR
PCT =16 PCT =613 (6-months)
PL=12 PL=61.8

Wu et al., 2006 *! CBT =19 ICSD-1 Total = 38 NR 0% SHE, SR, SC, CT 8 Y Y Y Y
PCT =17 DSM-1V (3-,8-months)
COMB =18
PL=17

Espie et al., 20077 CBGT = 107 ICSD-R CBGT = 54.4 11.1 11% SHE, SR, SC, CT, RLX 5 Y Y Y Y
TAU =94 DSM-1V TAU =541 (6-months)

Edinger et al., 2007% CBTls =16 DSM-1V CBTls =52.4 NR 8% SHE, SC 1 Y Y Y Y
CBT2s =18 CBT2s = 55.9 2 (6-months)
CBT4s = 24 CBT4s = 55.5 4
CBT8s =17 CBT8s = 57.0 8
WLC = 11 WLC = 54.7

Edinger et al., 2009 CBT =16 DSM-IV-TR  CBT = 56.9 CBT =110 NR SHE, SC, SR, taped CT 4 Y Y Y Y
SHE =18 SHE = 55.0 SHE = 8.0 (6-months)

BT, bibliotherapy; BTPC, bibliotherapy and phone call; CBGT, cognitive behavioral group therapy; CBT, cognitive behavioral therapy; COMB, combined CBT with PCT; CT, cognitive therapy; CTL, control; DSM, Diagnostic and Statistical
Manual of Mental Disorders; ICSD, International Classification of Sleep Disorders; M, modafinil; N, no; NR, not reported; PCT, pharmacotherapy; PI, paradoxical intention; PL, placebo; PSG, polysomnogram; RLX, relaxation: SC,

stimulus control; SHE, sleep hygiene education; SR, sleep restriction; TAU, treatment as usual; WLC, waiting-list control; Y, yes.
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was also made both at the end of treatment and on
follow-up.

Analyses

In the analyses, the effect sizes and failsafe indices were
calculated using Tougou computer software (Nakanish-
iya Press, Kyoto, Japan) as in the study by Ishikawa.*
The number of file-drawer studies was calculated with
the formula advocated by Rosenthal®® (number of file-
drawer studies = 5k + 10; k = number of research studies
used for meta-analysis). In this study, when an effect size
showed a positive value, the effectiveness of treatment at
the end of treatment or on follow-up in comparison to
the baseline in the CBT-I group, and the relative effec-
tiveness of CBT-I in comparison to the control condi-
tions, were determined.

RESULTS

Therapeutic effect of CBT-I both at the
end of treatment and on follow-up

Tables 2 and 3 show within-subject changes in subjec-
tive and objective sleep parameters among the CBT-I
trial studies. Mean effect sizes (ESy) for each variable
calculated from sleep diaries ranged from medium to
large with regard to SOL (ESy = 0.67), TWT (ESy =
1.09), WASO (ESy = 0.70), EMA (ESy = 0.74), TIB (ESy
= 0.80), and SE (ESy = 0.89), and effect sizes of those
indices except for TIB were sustained at the point of
follow-up investigation (Table 3). Regarding TST, effec-
tiveness at the end of treatments was small (ESy, = 0.32),
but the value on follow-up increased to a medium level
(ESy = 0.58). TWT, WASO, EMA, and SE from the
results of PSG and/or ACT at the end of treatment (1.18,
0.57, 0.47, and 0.47, respectively) and SOL and SE on
follow-up (0.58 and 0.43, respectively) also demon-
strated effect sizes ranging from medium to large.
Regarding SOL, effect size at the end of treatment did
not reach significant levels, while the value on follow-up
was medium.

The effectiveness of CBT-I differed between subjec-
tive and objective evaluations of some variables. Both
SOL and TST improved on patients’; sleep diaries (ESy =
0.67 and 0.32, respectively), but effectiveness on PSG
and/or ACT did not reach significant levels at the end of
treatment (ESy =0.23 and 0.03, respectively). On follow-
up, especially, TST on the results of PSG and/or ACT did
not reach a significant level (ESy = 0.28), although the
value increased in sleep diaries (ESy = 0.58-0.95).

© 2010 The Authors
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CBT-I group versus control group

We compared the treatment effectiveness of the CBT-I
and control groups. The results at the end of treatment
are shown in Table 4, and those on follow-up are shown
in Table 5. At the end of treatment, sleep diaries dem-
onstrated effect sizes ranging from medium to large for
SOL, TWT, WASO, EMA, TIB, and SE (0.44, 0.59, 0.75,
1.09,0.71, and 0.86, respectively). Moreover, the effects
of SOL, WASO, and SE were sustained at least until the
12-month point of follow-up (0.45, 0.47, and 0.54,
respectively). Although improvement of TST evaluated
from sleep diaries was not significant at the end of
treatment (d = —0.00; Table 4), the size of its effect,
although small, was significant at both 3-month and
12-month points of follow-up (0.36 and 0.42, respec-
tively; Table 5).

The results of the above variables on PSG or ACT also
showed medium effect sizes for TWT (d = 0.73), WASO
(d =0.42), and SE (d = 0.53) at the end of treatment,
and for SOL (d = 0.59), TST (d = 0.71), and SE (d =
0.78) on follow-up.

The efficacy of self-rating indices

We examined the effectiveness of CBT-1 on the above-
indicated self-rating measures evaluating the severity of
insomnia or psychological status (Table 6). Effect sizes
were calculated for insomnia measures and psychologi-
cal measures by comparison between the baseline and
the end-of-treatment scores, between the baseline and
the follow-up scores, and between the scores of the
CBT-I and control groups both at the end of treatment
and on follow-up investigation. Within the CBT-I group,
the results of insomnia and psychological measures both
at the end of treatment (PSQI: ESy = 0.83, ISQ: ESy =
1.28, BDIL: ESy = 0.56, and DBAS: ESy ='1.17) and on
follow-up (PSQL: ESy = 1.13, BDI: ESy = 0.55, and
DBAS: ESy = 1.09) demonstrated that effect sizes ranged
from medium to large (Table 6). In comparison to the
control group, the effect sizes of the CBT-I group at the
end of treatment (PSQL: d = 0.48, 1SQ: d = 2.16, BDI:
d=1.30, and DBAS: d = 1.04) and on follow-up (PSQI:
d = 0.77 and DBAS: d = 0.83) were medium to large.
Insomnia and psychological indices demonstrated that
effect sizes ranged from medium to large (Table 6).

Publication bias

In comparison to the baseline, sleep variables with fail-
safe index values larger than those of file-drawer studies
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Table 2 Effect size from baseline to end of treatment

Baseline End-treatment Follow-up . ,
File-drawer Fail-safe

Outcomes Tx Mean SD Mean SD Mean SD k ESu 95% Cl1 studies (k) index (P = 0.05)

Subjective evaluation from sleep diaries

SOL CBT-1 4411 18.56 2411 8.13 28.56 10.00 10 0.67*% 0.48-0.81 60 174.32
control 46.71 16.14 39.62 15.26 46.93 12.25

TST CBT-1 315.28 75.57 357.95 15.56 373.31 22.93 13 0.32% 0.15-0.47 75 51.50
control 346.67 31.46 353.01 28.54 351.93 29.77

TWT CBT-1 130.61 24.38 77.69 17.41 80.17 19.68 5 1.09* 0.73-1.24 35 63.72
control 138.39 22.11 124.47 23.14 - -

WASQ CBT-I 79.13 22.55 40.16 16.77 47.09 20.83 10 0.70* 0.50-0.84 60 182.24
control 75.09 19.10 64.99 23.71 76.33 2497

EMA CBT-1 51.49 6.87 31.93 9.30 37.08 1.73 4 0.74* 0.41-0.99 30 23.72
control 47.51 2.56 43.09 5.29 - -

TIB CBT-L 486.75 9.14 440.26 46.85 461.62 46.27 3 0.80* 0.40-1.09 25 14.65
control 483.81 31.16 480.93 18.19 - -

SE CBT-1 57.24 17.13 83.03 3.43 81.95 4.54 12 0.89* 0.69-0.98 70 439.87
control 71.45 4.49 73.31 3.85 7143 3.06

Objective measures from PSG and/or ACT

SOL CBT-1 20.62 17.20 14.08 7.00 12.73 6.62 6 0.23 0.02-0.44 40 7.68
control 28.14 17.46 33.95 19.85 38.67 21.18

TST CBT-1 365.29 25.94 365.58 33.19 377.53 30.26 9 0.03 0.22-0.27 55 -9.00
control 362.13 33.89 352.08 51.61 376.27 79.14

TWT CBT-1 118.50 11.38 90.00 26.02 107.02 37.89 3 1.18* 0.90-1.39 25 17.30
control 123.20 26.80 111.41 15.97 - -

WASO CBT-1 80.01 14.55 55.04 21.45 87.65 24.54 6 0.57* 0.36-0.75 40 55.90
control 69.45 18.44 6.93 20.13 85.70 26.59

EMA CBT-1 12.14 3.59 13.47 0.90 - - 2 0.47* 0.01-0.91 20 0.27
control 22.14 8.40 20.04 10.80 - -

SE CBT-I 77.10 3.47 81.14 4.94 79.03 7.46 10 0.47% 0.29-0.64 60 89.64
control 78.36 3.73 74.80 11.07 76.13 4.20

An underline indicates that the value of file-drawer studies was larger than that of the fail-safe index. *P < 0.05. ACT, actigraphic evaluation; CBT-1, cognitive behavioral therapy
for insomnia; CI, confidence interval; EMA, early morning awakening; ESy, mean effect size; k, number of studies; PSG, polysomnogram,; SE, sleep efficiency; SOL, sleep onset

latency; TIB, time in bed; TST, total sleep time; TWT, total wake time; Tx, treatment; WASO, wake after sleep onset.
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Table 3 Effect sizes of sleep variables from baseline to follow-up
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File-drawer

Fail-safe index

Outcomes Assessment k ESy 95% CI studies (k) (P=0.05)
Subjective evaluation from sleep diaries
SOL overall 9 0.57% 0.39-0.72 55 111.21
3-month 4 0.76* 0.38-1.06 30 18.85
6-month 4 0.47* 0.23-0.68 30 15.24
12-month 3 0.65* 0.34-0.91 25 15.73
TST overall 9 0.58* 0.40-0.73 55 148.55
3-month 4 0.62% 0.25-0.93 30 13.91
12-month 3 0.95% 0.61-1.14 25 29.65
TWT overall 3 0.83* 0.35-1.17 25 12.17
WASO overall 8 0.59% 0.40-0.74 50 110.34
3-month 3 0.68* 0.24-1.03 25 9.68
12-month 3 0.91* 0.58-1.10 25 25.77
EMA overall 2 0.66* 0.11-1.11 20 5.93
SE overall 10 0.82* 0.62-0.93 60 310.29
3-month 5 1.07% 0.69-1.25 35 62.76
6-month 4 0.57* 0.16-0.77 30 33.15
12-month 4 1.14* 0.78-1.26 30 68.76
Objective measures from PSG and/or ACT
SOL overall 3 0.58* 0.14-0.96 25 1.71
TST overall 4 0.28 0.11-0.65 30 -3.70
SE overall 4 0.43* 0.33-0.79 30 -0.81

Overall means that all follow-up data at 1-,3-,4-,6-,8-,12-, and 24-months were combined. An underline indicates that the value of file-drawer
studies was larger than that of the fail-safe index. *P < 0.05. ACT, actigraphic evaluation; CI, confidence interval; EMA, early morning
awakening; ESy, mean effect size; FU, follow-up; k, number of studies; PSG, polysomnogram; SE, sleep efficiency; SOL, sleep onset latency;
TST, total sleep time; TWT, total wake time; WASO, wake after sleep onset.

Table 4 Effect size of CBT-I versus control groups at the end of treatment for sleep variables

File-drawer

Fail-safe

Qutcomes k d 95% Cl studies (k) index (P = 0.05)
Subjective evaluation from sleep diaries

SOL 10 0.44* 0.26-0.61 60 56.00
TST 13 -0.00 0.16-0.17 75 -12.93
TWT 5 0.59* 0.29-0.85 35 17.28
WASO 10 0.75% 0.54-0.89 60 256.35
EMA 4 1.09* 0.73-1.24 30 54.50
TIB 3 0.71* 0.36-0.99 25 16.82
SE 12 0.86* 0.66-0.95 70 410.58
Objective measures from PSG and/or ACT

SOL 5 0.24 0.01-0.46 35 14.62
TST 10 0.13 0.06-0.31 60 7.74
TWT 3 0.73* 0.25-1.11 25 12.38
WASO 7 0.42* 0.21-0.61 45 50.25
SE 10 0.53* 0.34-0.69 60 142.69

An underline indicates that the value of file-drawer studies was larger than that of the fail-safe index. *P < 0.05. CBT-1, cognitive behavioral
therapy for insomnia; ACT, actigraphic evaluation; CI, confidence interval, CTL, control; d, Cohen’s effect size (1988); EMA, early morning
awakening; k, number of studies; PSG, polysomnogram; SE, sleep efficiency; SOL, sleep onset latency; TIB, time in bed; TST, total sleep time;
TWT, total wake time; Tx, treatment; WASO, wake after sleep onset.
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Table 5 Effect sizes of CBT-1 versus control groups on follow-up for sleep variables

File-drawer Fail-safe

Outcomes Assessment k d 95% CI studies (k) index (P = 0.05)
Subjective evaluation from sleep diaries '
SOL overall 7 0.40% 0.21-0.57 45 30.60
3-month 2 0.00 0.53-0.54 20 -1.98
12-month 2 0.45* 0.13-0.75 20 0.43
TST overall 7 0.21% 0.03-0.39 45 14.72
3-month 3 0.36* 0.09-0.78 25 -0.79
12-month 4 0.42% 0.13-0.70 25 7.87
WASO overall 6 0.34* 0.15-0.52 40 18.72
3-month 2 0.55* 0.03-1.06 20 0.26
12-month 3 0.47* 0.15-0.76 25 7.56
SE overall 8 0.43* 0.25-0.59 50 49.48
3-month 3 0.81% 0.35-1.15 25 90.10
12-month 3 0.54* 0.23-0.80 25 10.95
Objective measures from PSG and/or ACT
SOL overall 2 0.59* 0.08-1.02 20 2.28
TST overall 2 0.71* 0.21-1.12 20 0.94
SE overall 2 0.78* 0.27-1.17 20 1.29

Overall means that all follow-up data at 1-,3-,4-,6-,8-12-, and 24-months were combined. An underline indicates that the value of file-drawer
studies was larger than that of the fail-safe index. *P < 0.05. CBT-1, cognitive behavioral therapy for insomnia; Cl, confidence interval; CTL,
control; d, Cohen’s effect size (1988); k, number of studies; SE, sleep efficiency; SOL, sleep onset latency; TST, total sleep time; Tx, treatment;

WASO, wake after sleep onset.

(i.e. without publication bias) at the end of treatment
were SOL (174.32 vs 60), TWT (63.72 vs 35), WASO

(182.24 vs 60), and SE (439.87 vs 70), and SOL (111.21

vs 55), TST (148.55 vs 55), WASO (110.34 vs 50), and
SE (310.29 vs 60) on follow-up. In comparisons of
CBT-1 to control groups, sleep variables without publi-
cation bias were WASO (256.35 vs 60), EMA (54.50 vs
30), and SE (410.58 vs 70) at the end of treatment and
only SE (90.10 vs 25) on follow-up.

In comparison to the baseline, self-rating scales with
fail-safe index values larger than those of file-drawer
studies were the:PSQI, the DBAS, the integrated insom-
nia index, and the integrated psychological index, both
at the end of treatment (33.41 vs 25, 46.63 vs 35,
105.28 vs 35, and 46.63 vs 35, respectively) and on
follow-up (56.90 vs 25, 83.44 vs 30, 70.78 vs 30, and
71.95 vs 35, respectively). In comparisons of CBT-1 to
control groups, self-rating scales without publication
bias were the I1SQ, BDI, DBAS, integrated insomnia
index, and integrated psychological index at the end of
treatment (34.51 vs 20, 30.18 vs 25, 57.02 vs 30, 94.14
vs 35, 193.67 vs 95, respectively), and the DBAS (47.23
vs 45) on follow-up.
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DISCUSSION

Considering recent trends, we investigated the effective-
ness of multicomponent CBT for primary insomnia, both
at the end of treatment and on follow-up, by conducting
ameta-analysis on previous randomized controlled trials.
As a result, we confirmed the findings of earlier meta-
analyses which supported the effectiveness of various
kinds of cognitive behavioral interventions on chronic
insomnia.”® Moreover, we succeeded in confirming the
therapeutic effectiveness of CBT-1 even during follow-up
periods. In addition, this study is the first meta-analysis
to reveal the effectiveness of CBT-I both on objective
sleep measures and self-rating measures.

Most of the weighted effect sizes of sleep parameters
evaluated from sleep diaries were greater than 0.5
throughout the comparisons, both between baseline and
at the end of treatment, and between baseline and on
follow-up, indicating a medium to large treatment effec-
tiveness. In addition, the effect size of TST became larger
after the 12-month follow-up than the value at the end
of treatment. This is in line with the report by Morin
etal.’” in which the effectiveness of CBT-I on sleep

© 2010 The Authors
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Table 6 Effect sizes of CBT-I for self-rating measures

CBT for insomnia: a meta-analysis

File-drawer

Fail-safe

Outcomes k ESu 95% CI studies (k) index (P = 0.05)
Baseline to end of treatment
Insomnia index 5 0.94% 0.68-1.06 35 105.28
PSQOIL 3 0.83* 0.56-1.00 25 33.41
ISQ 2 1.28% 0.75-1.46 20 - 17.96
Psychological index 5 1.03% 0.68-1.19 35 46.63
BDI 3 0.56* 0.18-0.88 25 1.90
DBAS 4 1.17% 0.76-1.31 30 102.62
Baseline to follow-up
Insomnia index 4 1.13*% 0.82-1.21 30 70.78
PSQI 3 1.13% 0.81-1.22 25 56.90
Psychological index 5 0.88%* 0.51-1.12 35 71.95
BDI 3 0.55*% 0.26-0.81 25 13.41
DBAS 4 1.09* 0.75-1.21 30 83.44
File-drawer Fail-safe index
Qutcomes k d 95% CI studies (k) (P =0.05)
CBT-I versus CTL at the end of treatment
Insomnia index 5 0.93* 0.67-1.06 35 04.14
PSQI 3 0.48* 0.23-0.71 25 12.33
1SQ 2 2.16* 1.53-2.78 20 3451
Psychological index 7 0.71% 0.51-0.86 45 193.67
BDI 3 1.30* 0.81-1.43 25 30.18
DBAS 4 1.04* 0.68-1.21 30 57.02
CBT-I versus CTL on follow-up
PSQI 2 0.77*% 0.48-0.97 20 16.97
DBAS 3 0.83* 0.52~1.04 25 52.58

Insomnia index included all the insomnia scales including PSQIL, 1SQ, and SII. Psychological index included all the psychological scales
including DBAS, SES, BDI, STA], and POMS. An underline indicates that the value of file-drawer studies was larger than that of fail-safe index.
*P < 0.05. BDI, Beck Depression Inventory, CBT-I, cognitive behavioral therapy for insomnia; Cl, confidence interval; CTL, control; d,
Coherr’s effect size (1988); DBAS, Dysfunctional Belief s About Sleep Scale; ESy, mean effect size; k, number of studies; 1SQ, Insomnia

Symptoms Questionnaire; PSQI, Pittsburgh Sleep Quality Index.

disturbance further improved over time, even after dis-
continuation of the treatment. The reason for this is
unclear; however, CBT-I could be superior to pharma-
cotherapy in that the effectiveness on most of the symp-
toms of insomnia is sustained even after discontinuation
of the treatment.

Regarding objective measures, effect sizes of WASO,
TWT, EMA, and SE were different between baseline and
at the end of treatment, and those of SOL and SE were
different between baseline and on follow-up. These
findings suggest that CBT-I relieves disturbance of onset
and maintenance of sleep objectively. However, there
was no significant improvement in objective TST both
between baseline and at the end of treatment, and
between baseline and on follow-up. This could suggest
that there is a difference in subjective and objective

© 2010 The Authors

findings in this measure; insomniacs are likely to under-
estimate their subjective sleep time, or to overestimate
their insomnia symptoms, especially before treatment.
Given this, our results might suggest that CBT-1 is effec-
tive for the improvement of their subjective sleep mis-
perceptions without changing actual sleep length.

In comparisons between the CBT-I and control
groups, it was revealed that CBT-1 was more effective
than the control groups for subjectively measured SOL,
TWT, WASO, EMA, TIB, and SE at the end of treatment,
and that the effectiveness for some of these measures
was sustained even on follow-up. From these findings,
CBT-I for insomnia symptoms was thought to be clearly
superior to the control group.

For insomnia and psychological measures, improve-
ments of CBT-I on these measures were clearly superior
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to the control group at the end of treatment. The results
of improvement of insomnia measures, including the
PSQI and the ISQ were thought to correspond to
the above-indicated changes in sleep parameters with
the treatment.

The improvement of psychological measures includ-
ing the BDI and the DBAS after CBT-I is of clinical
interest. The existence of chronic insomnia symptoms is
well known as a risk factor for developing depres-
sion.*** It has also been reported that CBT-I signifi-
cantly improved SOL, WASO, TST, SE, and sleep quality
together with depression scores, both at the end of
treatment and at 3-month follow-up, in insomnia suf-
ferers with mild depression.*! The coadministration of
hypnotic drugs with antidepressant treatment has been
also reported to improve not only insomnia symptoms
but also depressive symptoms in depressed patients.¥
The result of the present meta-analysis strongly supports
the assumption that CBT-I could alleviate the depressive
symptoms of insomnia sufferers following the improve-
ment of insomnia symptoms.

Previous studies have indicated that sleep-related
dysfunctional beliefs (e.g. “I think that I need eight
hours of sleep to function well during the day”) is
responsible for the formation of persistent insomnia,*”
and decreases in the DBAS score brought about by CBT-I
reflect the action mechanisms of treatment.*

The DBAS was developed to quantify the degree of
dysfunctional beliefs, but no previous meta-analyses
have focused on the effectiveness of CBT-I on the DBAS.
We would like to emphasize that CBT-I might improve
insomnia symptoms mainly based on the correction of
sleep-related dysfunctional beliefs manifested on the
DBAS.

Previous meta-analyses”*'* showed that CBT-I pack-
aged with evidence-based cognitive behavioral tech-
niques could be expected to be effective not only for the
treatment of primary insomnia. However, publication
bias has not been taken into consideration in previous
studies. In this study, the effectiveness of CBT-I was
confirmed only in a small number of sleep measures
after excluding publication bias. Further accumulation
of data is necessary to avoid the influence of file-drawer
studies.

This study has some limitations. First, the ages of the
participants in each study were not considered. A pre-
vious study by Irwin et al.'* made a comparison of the
efficacy of behavioral intervention for primary insomnia
in participants with a mean age less than 55 years and in
those with a mean age more than 55 years; the result
showed that the effect size of each sleep parameter with

32

treatment was different in each of these two age groups.
In the present work, analysis on effectiveness for age
cohorts was not conducted. Second, the studies we used
included those with individual CBT-I and those with
group format CBT-1. Although Bastien et al.” reported
that there was no significant difference in effectiveness
between the two formats, future study of comparisons of
the efficacy between individual CBT-I and group CBT-I
1s necessary.

In conclusion, our meta-analysis showed that CBT-1
improves not only nocturnal sleep problems but also
daytime depressive mood, both at the end of treatment
and on follow-up. However, publication bias is clearly
evident in a certain number of sleep variables. CBT-1
can be recommended for patients with primary and
chronic insomnia; however, we should be cautious
about the possibility of overestimating the efficacy of the
treatment.
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Objective: To assess the quality of life of patients with narcolepsy with cataplexy (NA-CA), narcolepsy
without cataplexy (NA w/o CA), and idiopathic hypersomnia without long sleep time (IHS wjo LST)
who were taking psychostimulant medication, and to ascertain which factors (including psychosocial
and environmental variables) influence quality of life in this population.
Methods: In total, 185 patients who had received regular treatment were enrolled in the study (NA-CA,
n=283; NAw/o CA, n =48; [HS w/o LST, n = 54). Patients were asked to complete questionnaires including
the Short Form-36 Health Survey (SF-36), the Epworth Sleepiness Scale (ESS), and items concerning psy-
chosocial and environmental variables.
Results: All three diagnostic groups had significantly lower scores for most SF-36 domains compared with
the Japanese normative data, and the ESS score was significantly reduced with treatment. Multiple logis-
tic regression analyses revealed that several SF-36 domains were associated with the ESS score; auton-
omy in controlling own job schedule, experience of divorce or break up with a partner due to
symptoms, experience of being forced to relocate or being dismissed due to symptoms, and perception
of support from others.
Conclusions: The severity of subjective sleepiness and psychological and environmental variables influ-
enced quality of life in patients with these hypersomnias of central origin.

© 2011 Elsevier B.V. All rights reserved.

1. Introduction

hypersomnias of central origin (especially narcolepsy), severe lim-
itations and difficulties in eéveryday life activities (including school,

Excessive daytime sleepiness (EDS), including hypersomnias of
central origin, affects 9-17% of the general population [1-4]. Nar-
colepsy is quite rare, with a prevalence of approximately 0.02-
0.05% in Western countries [5-7]. The highest reported prevalence
is 0.16%, and this was reported in a Japanese population [8]. How-
ever, narcolepsy has clear impacts on the functions of daily life.
Several previous studies have demonstrated relationships between

* Corresponding author at: Japan Somnology Centre, Neuropsychiatric Research
Institute, 1-24-10 Yoyogi, Shibuya-ku, Tokyo 151-0053, japan. Tel.: +81 3 3374
9112; fax: +81 3 3374 9125.

E-mail address: inoue@somnology.com (Y. Inoue).

1389-9457/$ - see front matter © 2011 Elsevier B.V. All rights reserved.
doi:10.1016/j.sleep.2011.07.014

work, interpersonal relationships, and social activities) {9,10], and
decreased quality of life (QOL) [11-16]. It has been recently re-
ported that drug-naive patients suffering from narcolepsy with
cataplexy (NA-CA), narcolepsy without cataplexy (NA w/o CA),
and idiopathic hypersomnia without long sleep time (IHS w/o
LST) have poorer QOL compared with the general population, and
that the severity of subjective sleepiness is not related to the de-
gree of decline of QOL among these patients [17].

Treatment with psychostimulant medication has been widely
accepted as the first-line treatment for patients with the above-
mentioned hypersomnias. Some studies have shown that treat-
ment with psychostimulant medication improves both EDS and
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QOL [15,18]. However, it has not been determined whether treat-
ment with psychostimulant medication improves QOL to a normal
level in patients with hypersomnia. As QOL is a comprehensive and
multidimensional concept, it can reflect not only health status but
also psychological, social, and environmental variables of an indi-
vidual’s life, including lifestyle and social support. Therefore, such
variables should be taken into consideration when evaluating QOL.
However, to the authors’ knowledge, no studies have considered
environmental variables when investigating the association be-
tween hypersomnia and QOL in treated patients with hypersomni-
as of central origin.

The aims of this cross-sectional study were: (1) to assess QOL
among treated patients with NA-CA, NA w/o CA, and IHS w/o LST
compared with drug-naive patients [17] and Japanese normative
data; and (2) to investigate the impact of psychostimulant medica-
tion and psychosocial and environmental variables on QOL.

2. Methods

The present study was approved by the Ethics Committee of the
Neuropsychiatric Research Institute. Informed consent was ob-
tained from all participants.

2.1. Participants

Among consecutive eligible patients (aged > 20years) who
visited the outpatient clinic of the Japanese Somnology Centre
between May 2007 and March 2009, patients who met the fol-
lowing two inclusion criteria were enrolled in this study: (1) a
diagnosis of NA~CA, NA w/o CA, or IHS w/o LST based on the
diagnostic criteria in the Second Edition of the International Clas-
sification of Sleep Disorders [19]; and (2) regular treatment with
psychostimulant medication for EDS with more than one year of
follow-up after fixation of the dose [mean duration of treatment
35.4 + 20.3 months]. Moreover, patients with any of the following
four conditions were excluded: (1) apnoea-hypopnoea index
>5/h and/or periodic limb movement index > 15/h on nocturnal
polysomnography (PSG); (2) possible circadian rhythm sleep dis-
orders or behaviourally induced insufficient sleep syndrome
judged from sleep diaries; (3) possible comorbidities of psychiat-
ric disorders (including mood disorders and other major medical
illnesses); and (4) habitually taking drugs or substances with
psychotropic effects. Before starting treatment, diagnoses were
made for all participants according to the above criteria by at
least two board-certified psychiatrists specializing in sleep
disorders.

Consequently, 183 patients (83 patients with NA-CA, 48 pa-
tients with NA w/o CA, and 54 patients with IHS w/o LST) were en-
rolled in the study. All subjects with NA w/o CA or IHS w/o LST
underwent overnight PSG followed by a standard multiple sleep
latency test (MLST) [20] for diagnosis of the disorders. Of the 83
NA-CA subjects, 50 did not undergo MSLT but had both typical
cataplexy and a sleep-onset rapid eye movement period (SOREMP)
on overnight PSG. The remaining patients with NA-CA and those
with NA w/o CA had at least two SOREMPs and less than 8 min
of mean sleep latency on MSLT. Patients with IHS w/o LST had less
than 8 min of mean sleep latency and one SOREMP or less on MLST.
Due to an insufficient number of patients, patients with IHS with
LST (n = 5) were not included in this study.

For comparison, 137 newly diagnosed and drug-naive patients
with NA-CA (n=28), NA w/o CA (n=27), and IHS w/fo LST
(n=282) who had participated in a previous study [17] were in-
cluded for analysis in the present study. Thirteen of these patients
(7%) also participated in the present study.

2.2. Measures

The participants were asked to complete a questionnaire that
included an instrument assessing QOL, an instrument evaluating
subjective sleepiness, and questions regarding sociodemographic
and psychosocial variables. Additional clinical information includ-
ing demographic variables was also obtained from the participants’
medical records.

2.2.1. Medical outcomes study Short Form-36

QOL was assessed using the Japanese version of the Short Form-
36 Health Survey questionnaire (SF-36, Version 1.2), a self-admin-
istered questionnaire that has been widely used and validated in
the general Japanese population [21-23]. The questionnaire con-
sists of 36 questions divided into eight domains that represent dif-
ferent aspects of QOL: (1) physical functioning (PF), (2) role
limitations due to physical problems (RP), (3) role limitations
due to emotional problems (RE), (4) social functioning (SF), (5)
mental health (MH), (6) energy/vitality (VT), (7) bodily pain (BP),
and (8) general health (GH).

2.2.2. Epworth Sleepiness Scale

Subjective sleepiness was assessed at the first visit to the outpa-
tient clinic and at the time of the survey using the Epworth Sleep-
iness Scale (ESS) [24]. The ESS is a widely accepted self-completion
questionnaire designed to evaluate the level of sleepiness during
daily life. Participants were asked to score the possibility of falling
asleep in eight different situations (0 = would never doze; 3 = high
chance of dozing, final score range 0-24) [24].

2.2.3. Clinical information and sociodemographic variables

Clinical information obtained included age, gender, age at onset
of hypersomnia, length of subjective hypersomnia morbidity, and
prescribed medications for the treatment of hypersomnia or cata-
plexy. Furthermore, questionnaires regarding sociodemographic
and psychosocial variables were designed specifically for the pres-
ent study. Sociodemographic variables included marital status,
number of family members in the household, and occupation.
The questionnaires also inquired whether hypersomnia had caused
problems in different aspects of life, such as relationships and
work. Questions about the experience of divorce or a break up with
a partner due to symptoms, and the experience of being forced to
relocate or being dismissed due to symptoms, were included. In
addition, specific questions about autonomous control of job sche-
dule, including the ability to take naps, and questions about per-
ceived support from family, friends, superiors, or coworkers were
embedded [25,26].

2.3. Statistical analysis

First,demographic, sociodemographic and clinical variables were
compared between the treated patients and the drug-naive patients.
The t-test was used to compare continuous variables, and the Chi-
squared test was used to compare categorical variables.

Furthermore, demographic, sociodemographic, and clinical vari-
ables were compared between the treated patients in the three
diagnostic groups (NA-CA, NA wfo CA, and IHS wjo LST). One-
way analysis of variance (ANOVA), followed by post-hoc analysis
using Scheffe’s test, was used to compare continuous variables,
and Chi-squared test was used to compare categorical variables.
Moreover, in order to assess treatment effectiveness among the
treated patients, the paired t-test was used to compare ESS scores
between pre- and post-treatment periods.

The scores for the eight subscales of the SF-36 were converted
into a Japanese norm-based score according to gender and age
(standardized t score transformation with a mean of 50 £ 10)
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Table 1
Descriptive variables of treated patients and drug-naive patients.
Characteristics Treated patients Comparison between Drug-naive patients? Comparison
Overall  NA-CA  NAwjo  IHSwjoLsT Llree diagnostic Overal NA-CA  NAwjo [HSwjo  Defween
CcA groups of treated cA LST treated
patients patients and
drug-naive
patients
Number of 185 83 48 54 137 28 27 82
participants
Gender (%)
Male 55.1 51.8 52.1 63.0 n.s. 48.2 35.7 37.0 56.1 ns.
Female 449 48.2 47.9 37.0 51.8 64.3 63.0 49.3
Age (years)
Mean (SD) 326+83 332%98 30560 333z70 ns. 31.2+92 332+13.0 286+86 31476 ns.
Age at onset (years)
Mean (SD) 17971 17.9+82 16.0+49 195+6.7° 0.044 186+6,7 188+7.0 17.8+42 18872 ns.
Duration of disease morbidity (years)
Mean (SD) 146+£7.7 15.0+£7.7 146+70 14083 n.s. 126+85 144+123 11.0+87 125+6.6 0.021
Marital status (%)
Married 200 213 13.6 23.5 n.s. 26.3 17.9 11.1 34.1 n.s.
Not married 80.0 78.7 86.4 76.5 73.7 82.1 88.9 65.9
Number of family members (%)
=1 56.2 62.7 47.9 53.7 n.s. 60.6 75.0 40.7 62.2 n.s.
0 335 241 43.8 389 328 214 48.1 317
Missing 103 13.3 83 7.4 6.6 36 11.1 6.1
Occupation (%)
Employed (full 724 59.0 833 833 0.017 64.7 60.7 55.6 68.3 ns.
time)
Employed (part 119 16.9 83 7.4 11.0 143 22.2 6.1
time)
Housewife 2.7 48 6] 1.9 7.4 10.7 7.4 6.1
Student 109 16.8 4.2 7.4 154 14.3 111 171
Missing 2.2 24 4.2 0 1.5 0 3.7 24
ESS score (before
treatment)
Mean (SD) 16.0+40 166+3.6 165+£42 147%42° 0.021 14.8+33 16928 145%27 14133 ns.
ESS score (after treatment)
Mean (SD) 128+5.1¢ 14.1+47° 12857 11.0+46%" 0.002
Medication type (%)
Stimulant and 9.7 21.7 0 0 <0.001
anticataplexy
Stimulant only 90.3 783 100.0 100.0
Stimulant medication type (%)
Modafinil only 17.8 15.7 18.8 20.4 n.s.
Methylphenidate 17.3 18.1 25.0 9.3
only
Pemoline only 29.7 24.1 27.1 40.7
Two medications  35.1 422 29.2 29.6
or more

NA-CA, narcolepsy with cataplexy; NA w/o CA, narcolepsy without cataplexy; IHS w/o LST, idiopathic hypersomnia without long sleep time; ESS, Epworth Sleepiness Scale;

n.s., not significant; SD, standard deviation.
2 Data from the authors’ previous research (2008).
® Vs NA w/o CA, P =0.044, Scheffe’s test.
¢ Vs NA-CA, P=0.036, Scheffe's test.
94 Vs before treatment, P < 0.001, paired t-test.
¢ Vs before treatment, P < 0.001, paired t-test.
f Vs before treatment, P < 0.001, paired t-test.
¢ Vs before treatment, P < 0.001, paired t-test.
" Vs NA-CA, P =0.002, Scheffe’s test.
! Vs NA-CA, P =0.022, Scheffe’s test.
J Vs NA-CA, P=0.001, Scheffe’s test.

[23]. Scores below 50 indicate that health status is below the aver-
age for the general Japanese population. This method enables com-
parison of the magnitude of impact among the eight subscales,
which in turn reflects the recommendation of the Japanese Manual
of the SF-36 [23]. Scores of treated patients were compared with
those of drug-naive patients [17] and then compared with the
national normative data.

Factors associated with QOL of treated patients were examined
with the aid of a series of logistic regression analyses. The depen-
dent variables were the eight subscale scores of the SF-36, which

were dichotomized at the mean of each subscale score. The inde-
pendent variables were: gender; age; duration of disease morbid-
ity; ESS score at time of the survey; experience of divorce or
break up with a partner due to symptoms; experience of being
forced to relocate or being dismissed due to symptoms; autonomy
over control of job schedule, including the ability to take naps; and
perceived support from family, friends, superiors, or coworkers. All

~ independent variables were initially examined in univariate

regression models. To control for confounding variables and to
determine the main correlates, multiple logistic regression
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Table 2
Sociodemograhic variables of treated patients.

Characteristics Overall NA-CA NA wjo CA HS wfo LST Comparison between three diagnostic group
Autonomy in controlling own job schedule
Yes 70.1 60.8 76.1 78.8 n.s.
No 299 39.2 239 21.2
Support from others (family, friends, superiors or coworkers)
Yes 63.8 71.1 50.0 64.8 n.s.
No 36.2 289 50.0 35.2
Experience of divorce or break up with partner due to symptoms (%)
Yes 10.2 11.9 4.2 13.0 n.s.
No 89.8 88.1 95.8 87.0
Experience of being forced to relocate or being dismissed due to symptoms (%)
Yes 303 36.1 25.0 25.9 n.s.
No 69.7 63.9 75.0 74.1

NA-CA, narcolepsy with cataplexy; NA w/o CA, narcolepsy without cataplexy: IHS w/fo LST, idiopathic hypersomnia without long sleep time; n.s., not significant.

analyses were performed for all variables. Statistical tests of the
regression estimates were based on Wald statistics. Odds ratios
(OR) and 95% confidence intervals (CI) were calculated in order
to show associations.

3. Results
3.1. Participant characteristics

The descriptive variables for the main demographic, sociodemo-
graphic, and clinical features of the treated patients and drug-naive
patients [17] are shown in Table 1. No significant differences were
found between these two groups, except for duration of disease
morbidity (t=2.326, P=0.021).

In the treated patients, ANOVA showed that the age of onset dif-
fered significantly between the three diagnostic groups
(F[2182]=3.12, P=0.044). Scheffe’s post-hoc test showed that
the age of onset was significantly younger in patients with NA w/
o CA compared with those with IHS w/o LST (P =0.044). In total,
90.3% of subjects were only receiving medical treatment for day-
time sleepiness, and 9.7% were receiving medical treatment for
both hypersomnia and cataplexy at the time of the survey. Among
the patients with NA-CA, 21.7% were receiving both stimulant and
anticataplectic medications.

The ESS score before treatment differed significantly between
the three diagnostic groups of treated patients (F[2182]=3.94,
P =0.021). Post-hoc tests revealed that the ESS score before treat-
ment was significantly higher in the patients with NA-CA com-
pared with those with IHS w/o LST (P = 0.036). However, the ESS
scores were not significantly different between the patients with
NA-CA and those with NA w/o CA, and between the patients with
NA w/o CA and those with IHS w/o LST.

Paired t-tests revealed that ESS scores in the treated patients re-
duced significantly after treatment (¢t = 7.19, P< 0.01), and this was
seen in all three diagnostic groups (NA-CA, t=3.82, P<0.001; NA
w/o CA, t=4.00, P<0.001; IHS w/o LST, t = 4.94, P<0.001). ANOVA
revealed that the ESS scores after treatment differed significantly
between the three diagnostic groups (F[2182]=6.58, P=0.002).
Post-hoc tests showed that the ESS score after treatment was sig-
nificantly higher in the patients with NA-CA compared to those
with IHS w/o LST (P =0.002). However, there were no significant
differences in the scores between the patients with NA-CA and
those with NA w/o CA, and between the patients with NA w/o CA
and those with IHS w/o LST.

3.2. Impact on sociodemographic status

Of the treated patients (Table 2), 70.1% had the autonomy to
control their job schedule, including the ability to take naps;

63.8% perceived that they received support from their family,
friends, superiors or coworkers; 30.3% had been forced to relocate
or had been dismissed because of their symptoms; and 10.2% had
divorced or broken up with a partner because of their symptoms.

Table 3
Short Form-36 profiles of treated patients in comparison with drug-naive patients
and national normative data: mean # standard deviation.

Treated patients Drug-naive P-value * P-value?
patients”

Overall n=185 n=137
PF 53.2+6.9 51.2+84 0.036 <0.001
RP 404 +£9.1 36.1 +24.5 n.s. <0.001
BP 51.0+103 51.0x11.1 ns. n.s.
GH 46.9 £ 10.1 473 +£10.8 n.s. <0.001
VT 453 +10.6 43.8+9.7 n.s. <0.001
SF 46.4+11.7 439+12.6 n.s. <0.001
RE 437 +7.4 36.5+22.6 <0.001 <0.001
MH 48.2+9.9 446 + 10.6 0.003 0.017
NA-CA n=83 n=28
PF 52.4+82 53.4+6.1 ns. 0.010
RP 30.8+87 387+236 ns. <0.,001
BP 52.8+10.0 53.9+9.1 .s. 0.013
GH 473+£104 479+8.2 n.s. 0.021
VT 463 +11.9 45.7 +9.4 n.s. 0.006
SF 46.1+£123 431 +12.0 .s. 0.005
RE 44.0+75 39.9+256 n.s. <0.001
MH 47.9+11.1 453+11.6 ns. n.s.
NA w/o CA n=48 n=27
PF 54.7+4.7 514+5.7 n.s. <0.001
RP 41.5+11.6 33.0:£284 n.s. <0.001
BP 49.9+10.7 53.0+£9.7 n.s. I.S.
GH 479+105 49.0+12.6 .s. n.s.
vT 447 £9.1 44.0+96 ns. <0.001
SF 457115 453+12.7 n.s. 0.013
RE 432+9.2 334+223 0.037 <0.001
MH 469+9.5 453 +11.1 n.s. 0.029
[HS w/o LST n=>54 n=382
PF 52.9+6.1 50.5+£9.7 n.s. 0.001
RP 40.2+6.9 36.2+23.6 n.s. <0.001
BP 49.4+10.2 49.4+12.0 n.s. ns.
GH 455+93 46.5 +£10.9 ns. <0.001
VT 444 +10.0 43.1+99 n.s. <0.001
SF 47.7+11.0 43.7+129 n.s. n.s.
RE 43.7+5.1 36.4+21.7 0.004 <0.001
MH 50179 442 102 <.001 n.s.

NA-CA, narcolepsy with cataplexy; NA w/o CA, narcolepsy without cataplexy; IHS
w/o LST, idiopathic hypersomnia without long sleep time; 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; n.s., not significant.

* Data from the authors' previous research (2008).

" Treated patients vs drug-naive patients.

* Treated patients vs national normative data.
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