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The Effect of cognitive behavior therapy for insomnia and prediction of
response to the treatment.
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The aims of this study were to conduct cognitive behavioral therapy for insomnia (CBT-I) by
which the effect has been clarified in western countries, and to examine the efficacy of the
treatment in Japan. In this study, (1) a community based longitudinal study of relationship
between insomnia and depression, (2) meta-analysis of standard CBT-I for chronic insomnia,
and (3) effectiveness of CBT-1 on patients with hypnotics-dependent chronic insomnia were
examined. These results suggested that (1) the new appearance and continued existence of
depression at the follow-up were related to the persistent insomnia, (2) standard CBT-I was the
effective treatment for chronic insomnia, and (3) conducting CBT-I decreased insomnia and
depressive symptoms, despite reducing the amount of the hypnotics.
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Table 1. Logistic regression analysis on the associated factors for the existence of depression (CES-D212)

at the follow-up among the descriptive variables

At the baseline Total Positive for Univariate p Multivariate p
sample  Depressionat relative risk relative risk
the follow-up (%)  (95%Cl) (95%Cl)

Gender

Male 664 148 (22.3)

Female 871 224 (25.7) ns ns
Age®

<60 666 169 (25.4)

260 868 203 (23.4) ns ns
Disease currently treated

No 933 218 (23.4)

Yes 602 154 (25.6) ns ns
Habitual alcohol ingestion

No 955 225 (23.6)

Yes 563 243 (43.2) ns ns
Smoking habit

No 1247 288 (23.1)

Yes 272 79 (29.0) 14(1.0-18)  =0.04 ns
Living alone

No 1493 348 (24.0)

Yes 66 22 (34.4) ns ns
CES-D

<12 1131 168 (14.9)

212 320 180 (56.3) 7.4(5.6-9.7) <0.001  6.0(4.4-8.0) <0.001
PSQI

<6 1052 188 (17.9)

>6 376 160 (42.6) 3.4(26-44) <0001 21(1.52.8)  <0.001
CES-D = Center for ical Studies D ion Scale. PSQI= gh Sleep Quality Index.

2Relative risks approximated with odds ratios. Cldenotes confidence intervals.

®The age category was divided at the median age (= 60 years old).



Table 2. Associated risk for the new appearance of depression at the follow-up or the
repeated existence of the symptom at two surveys in relation to the variations of insomnia
course pattern categories

Table 4. Effect sizes of CBT-I for self-rating measures

Insomnia course pattern categories ®

Outcomes k d 95% ClI File-drawer Fail-safe index

studies (k) (p=.05)

i-category 1  i-category2  i-category 3 i-category 4

Baseline to end of treatment

(n=762) (n=117) (n=128) (n=171)
New appearance of depressive 48 (6.3) 39(33.3) 10(7.8) 29(17.0)
Symptom at follow-up (n, %)
Unadjusted odds ratio — 10.1* 1.8 6.3*
(95% Cl) (6.0-16.8) 0.9-3.7) (3.6-10.9)
Adjusted odds ratio # — 10.0 * 1.8 7.0%
(95% Cl) (5.9-16.7) (0.9-3.7) (3.9-12.2)
Repeated existence of 40 (5.3) 16 (13.7) 16 (12.5) 54 (31.6)
depressive symptom (n, %)
Unadjusted odds ratio — 23 0.7 2.8*
(95% ClI) (1.0-5.9) (0.4-1.6) (1.5-5.4)
Adjusted odds ratio — 25 0.7 3.3*
(95% Cl) (0.9-6.8) (0.3-1.6) (1.6-6.6)

*p<0.001

20dds ratio adjusted for the factors including gender, age, disease currently treated, habitual
alcohol ingestion, smoking habit, and living alone with i-category 1 as the reference. Cl denotes
confidence intervals.

bj-category 1; the category without insomnia symptom at both surveys, i-category 2; the
category in which subjects did not have insomnia symptom at the baseline but had the
symptom at the follow-up, i-category 3; the category in which subjects had insomnia symptom
at baseline but did not have the symptom at the follow-up, i-category 4; the category with
insomnia symptom at both surveys.
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Table 3. Effectsize of CBT-I vs. control groups at the end of treatment for
sleep variables

Insomnia index 5 0.94* 0.68-1.06 35 105.28
PSQl 3 0.83* 0.56-1.00 25 33.41
ISQ 2 1.28* 0.75-1.46 20 17.96
Psychologicalindex 5  1.03* 0.68-1.19 35 46.63
BDI 3 0.56* 0.18-0.88 25 1.90
DBAS 4 117 0.76-1.31 30 102.62
Baseline to follow-up

Insomnia index 4 113 0.82-1.21 30 70.78
PSQI 3 1.13* 0.81-1.22 25 56.90
Psychologicalindex 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

CBT-l vs. CTL at the end of treatment

Insomnia index 5 0.93* 0.67-1.06 35 94.14
PSQI 3 048 0.23-0.71 25 12.33
1sQ 2 2.16* 1.53-2.78 20 34.51
Psychologicalindex 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 vs. CTL on follow-up

PSQI 2 077 0.48-0.97 20 16.97
DBAS 3 0.83* 0.52-1.04 25 52.58

Outcomes k d 95% ClI File-drawer Fail-safe index
studies (k) (p=.05)
Subjective evaluation on 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 on 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

Notes. CBT-I=cognitive behavioral therapy for insomnia. d=Cohen’s effect
size (1988) . Tx=treatment. k=number of studies. CTL=control.
Cl=confidence interval. PSG=Polysomnogram. ACT=Actigraphic
evaluation. SOL=sleep onset latency. TST=total sleep time. TWT=total
wake time. WASO=wake after sleep onset. EMA=early morning
awakening. TIB=time in bed. SE=sleep efficiency.

An underline indicates that the value of file-drawer studies was larger than
that of fail-safe index.

*p <.05

Notes. CBT-I=cognitive behavioral therapy forinsomnia. d=Cohen'’s effect size
(1988) . k=number of studies. PSQI=Pittsburgh Sleep Quality Index. ISQ=Insomnia
Symptoms Questionnaire. BDI=Beck Depression Inventory. DBAS=Dysfunctional
Belief s About Sleep Scale. CTL=control. Cl=confidence interval.

Insomnia index included all the insomnia scales including PSQI, ISQ, and SII.
Psychological index included all the psychological scales including DBAS, SES,
BDI, STAI, and POMS.

Anunderline indicates that the value of file-drawer studies was larger than that of
fail-safe index.

*p <.05
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Table’5. Descriptive statstics and effect sizesfor seff-rating scales and sl behavioral
therapy forinsomia.
Mean SD PostES FU-ES
Pretreatment  Postireatment  L-monthFU 00 C! 9B%Cl
Self-ratingscales
Pittsburgh Sleep QualityIndex 12,10 730 6.70 185 205
3.48 116 134 0.79-2.91 0.95-3.15
Athens Insomnia Scale 9.64 355 3.45 1.67 169
484 175 186 069-2.65 0.70-2.68
Self-rating Depression Scale  43.55 35.46 3582 105 138
6.30 8.85 4.83 0.15-1.95 0.44-2.32
Sleep parameters
Sleep onset latency 61.74 27.03 25.88 0.94 0.96
(min) 4787 2045 2248 005-1.83 0.07-185
wake aftersleep onset(min)  20.75 512 324 107 121
20.39 381 209 007-2.07 0.20-222
Total wake time 12629 63.87 5201 11 130
(min) 75.86 25.00 28.37 0.11-211 0.27-2.33
Total sleep time 358.32 368.50 375.64 0.22 0.32
(min) 4951 4505 58.79 -062-106  -052-116
Sleep efficiency 7624 87.38 89.34 113 135
(%) 12.19 6.83 6.34 0.22-2.04 0.42-2.28
Depth of sleep 5.48 6.62 6.95 0.73 0.78
157 157 215 -023-169  -0.18-174
Daytime dysfunction 3.9 335 324 0.44 0.40
137 139 2.09 -0.55-1.43 -0.59-1.39
Medication lormetazepam 2.39 0.52 0.46 1.48 153
dose equivalent [mg] 163 072 073 057-2.39 061-245

Note. FU =follow-up. SD =standard deviation. ES = effect size. Cl = confidence intervals.
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