ELSEVIER

Sleep Medicine 1 (2000) 279-288

SLEEP
MEDICINE

www.elsevier.com/locate/sleep

Original article

Psychophysiological insomnia: combined effects of
pharmacotherapy and relaxation-based treatments

Raymond C. Rosen®*, Daniel S. Lewin®, Lawrence Goldberg®, Robert L. Woolfolk!

“Department of Psychiatry and the Sleep Disorders Center, UMDNJ-Robert Wood Johnson Medical School, 675 Hoes Lane,
Piscataway, NJ 08854, USA
bDepartmenl of Psychiatry, Pittsburgh University School of Medicine, Pittsburgh, PA, USA
“The Carrier Foundation, Skillman, NJ, USA
dDepartment of Psychology, Rutgers University, Piscataway, NJ, USA

Received 8 February 2000; received in revised form 16 May 2000; accepted 17 May 2000

Abstract

Objective: To compare treatment outcomes associated with combined pharmacologic and non-pharmacologic treatments for
psychophysiological insomnia.

Background: Treatments for insomnia have included a variety of pharmacotherapy and cognitive—behavioral interventions,
although few studies have investigated the combined efficacy of drug and non-drug therapy.

Methods: Forty-one patients with primary insomnia were randomly assigned to one of three treatment groups: (i) estazolam
+ muscle relaxation, (ii) estazolam + guided imagery, and (iii) estazolam + sleep education. After 4 weeks of active treatment,
subjects were withdrawn from medication and followed for an additional 6 months.

Results: Significant improvements were observed in self-report measures of total sleep time, sleep efficiency, and wakeful-
ness after sleep onset in the combined drug and relaxation groups, compared to a significant improvement in total sleep time
only in the educational control group. At follow-up, all three groups showed significant improvements across the major sleep
measures. Positive changes were also observed in quality of life measures, including mood state and self- ratings of daytime
arousal.

Conclusions: These findings provide support for the value of combined pharmacotherapy and relaxation training in the

treatment of psychophysiological insomnia. © 2000 Elsevier Science B.V. All rights reserved.
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1. Introduction

Psychophysiological insomnia is a highly prevalent
disorder, which affects approximately 10-15% of the
adult population [1-4]. A wide variety of somatic and
psychological symptoms have been associated with
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the disorder, including marked disruptions in social,
occupational and cognitive functioning [5-8]. In
particular, psychophysiological insomnia is asso-
ciated with increased risk for major depression,
chronic absenteeism, and work-related or automobile
accidents [6,7]. Additionally, abuse of alcohol and
prescription or nonprescription drugs have frequently
been reported in patients with a history of chronic
sleep difficulties [7,9]. Despite the potentially serious
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consequences of the disorder, less than 15% of insom-
nia patients seek specialized treatment services [3].

Current treatment approaches for psychophysiologi-
cal insomnia include pharmacotherapy, sleep hygiene
training, and cognitive—behavioral interventions [10-
14]. Pharmacotherapy may be beneficial in the manage-
ment of transient or short-term sleep difficulties, but is
contraindicated for the treatment of chronic insomnia. A
variety of benzodiazepine and non-benzodiazepine
sedative hypnotics are currently in use [15-17].
Nonpharmacological treatment interventions are also
recommended, including sleep restriction, stimulus
control, and relaxation-based approaches [12,18].
According to a meta-analysis of nonpharmacological
treatment approaches [13], both single and multi-
component interventions for insomnia are significantly
more effective than no-treatment controls. Relaxation-
based approaches compare favorably with other inter-
ventions in decreasing sleep latency, reducing the time
spent awake after sleep onset, and improving overall
sleep quality. Furthermore, relaxation therapy has
been found to be effective in improving sleep mainte-
nance and reducing hypnotic use in medication-depen-
dent elderly patients [14].

Several studies have compared somatic and cognitive
relaxation therapies for insomnia [19-21]. Woolfolk
and McNulty [21] found that cognitive relaxation and
guided imagery were associated with increased treat-
ment efficacy compared to progressive muscle relaxa-
tion. Maintenance of treatment gains was also
significantly greater in the cognitive relaxation group.
Other studies have shown marked improvements in
subjective and polygraphic measures of sleep following
progressive muscle relaxation training [22,23]. The
mechanism of action of relaxation training in insomnia
is controversial, although it has been suggested that the
primary effect may be via mental distraction or blocking
of the cognitive intrusions typically associated with
psychophysiological insomnia [13].

Despite widespread use of both pharmacotherapy and
behavioral interventions for the treatment of insomnia,
relatively few studies have investigated the effective-
ness of combined treatment approaches. Results have
also been inconsistent to date. In one study [24], a
combination of sleep hygiene training and triazolam
was compared to sleep hygiene training alone. Although
no difference was observed between treatment groups
immediately post treatment, results favored the non-

drug therapy group at l-year follow up. Triazolam
plus cognitive—behavioral therapy has similarly been
compared to triazolam alone [25]. In this study, signifi-
cant improvements in sleep latency and total sleep time
were observed in both treatment groups, although a
slight advantage was found for the combined drug and
behavioral group at 5-month follow-up. Similar findings
were reported by Morin et al. [26] in a study of combined
cognitive-behavioral therapy and temazepam,
compared to cognitive—behavioral or pharmacotherapy
alone. Moreover, none of the studies thus far have eval-
uated the effects of treatment on mood state or daytime
functioning.

To date, no studies have investigated the combined
use of relaxation training and short-term hypnotic use,
despite clinical considerations favoring this particular
treatment combination [14]. In the present study, two
methods of relaxation training combined with phar-
macotherapy (estazolam) were compared to a combi-
nation of pharmacotherapy and sleep education.
Given the previous reports of improved outcome
with cognitive compared to somatic relaxation meth-
ods [13,21], we also attempted to evaluate the combi-
nation of two different types of relaxation training
with pharmacotherapy. To control for therapist
contact time and patient expectations, a pharma-
cotherapy plus sleep education (attention control)
condition was included in the study.

2. Methods
2.1. Subjects

Forty-one adult patients with chronic, psychophy-
siological insomnia were recruited through commu-
nity advertisements (n = 32) and referrals from a
hospital-based sleep disorders center (n=29).
Respondents aged 21-65, who met ICSD criteria for
psychophysiological insomnia, and who were free of
major medical and psychiatric disorders were invited
to participate. Subjects were excluded if they had used
a sedative-hypnotic medication on a regular basis
within 2 weeks of study commencement or had
received other forms of treatment for insomnia.
Sixteen subjects were excluded from participation
due to medical illnesses (n = 3), psychiatric disorders
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(n = 5), recent use of sedative hypnotics (n = 5), and
presence of other sleep disorders (n = 3).

Screening measures consisted of sleep and psycho-
logical questionnaires, overnight polysomnography
when indicated (n = 6), wrist actigraphy, and in-
person or telephone interviews. Patient exclusions
were based on data obtained from screening question-
naires and telephone interviews, as well as polysom-
nographic data for concomitant sleep disorders. After
complete description of the study to the subjects, writ-
ten informed consent was obtained.

Of the 41 subjects who were randomized for study,
32 or 78% completed the full study protocol. Three
subjects were discontinued due to adverse side effects
of the study medication (daytime fatigue, headaches),
and six subjects were withdrawn due to psychological
difficulties or noncompliance with the study protocol.
Four of these subjects withdrew voluntarily and two
were dropped from the study due to lack of attendance
or completion of study records. All withdrawals
occurred prior to completion of the study. The study
completers were 11 men and 21 women, whose mean
ages were 46.1 £ 10.8 and 48.3 = 10.9 years, respec-
tively. The mean duration of insomnia prior to treat-
ment was 10.98 = 9.9 years. Patient characteristics at
baseline are shown in Table 1.

2.2. Study design

The study was a 4-week, randomized, parallel group
design with each subject assigned to one of three treat-
ment conditions: (i) muscle relaxation + estazolam; (ii)

Table 1
Baseline characteristics by treatment group

guided imagery + estazolam; and (iii) sleep education
+ estazolam. Following 4 weeks of treatment, subjects
were withdrawn from medication and provided with
sleep hygiene instructions for an additional 4-week
period. A final follow-up assessment was conducted at
6 months following treatment completion. As shown in
Fig. 1, patient assessments were conducted at baseline,
after 4 weeks of treatment, and at 1-and 6-months
follow-up.

2.3. Assessment instruments

Self-report measures of sleep and psychological
functioning were administered during baseline, treat-
ment, and follow-up as follows: (i) daily sleep logs
were completed for 2 weeks prior to randomization,
during treatment and the initial follow-up phase. Vari-
ables recorded were sleep latency, total sleep time,
wakefulness after sleep onset, number of nocturnal
awakenings, sleep efficiency (total sleep time/time
in bed X 100), and subjective sleep quality. (ii) The
pre-sleep arousal scale (PSAS) [27], sleep efficacy
scale (SES) [28], and sleep hygiene practice and
knowledge scale (SHPK) [28] were administered at
baseline. These measures were used to assess atti-
tudes, beliefs, and behaviors associated with sleep at
baseline. (iii) Mood state was assessed by means of
the Beck depression inventory (BDI) [29] and Taylor
manifest anxiety scale (TMAS) [30]. (iv) A mini-
motion logger actigraph (Ambulatory Monitoring
Inc., Yardsley, NY) was used to assess total sleep
time and arousals in a sub-sample of patients

Baseline characteristics Treatment group

Muscle relaxation, mean (SD)

Guided imagery, mean (SD)  Education control, mean (SD)

Gender Women = 6 (67%)
Men =3 (33%)

Age (years) 48.1 (12.5)
Insomnia duration (years) 9.7 (8.4)
Caffeine (cups/day) 0.6 (0.7)
Alcohol (drinks/week) 0.8 (1.0)
Beck depression inventory (0-63) 7.9 (5.9)
Taylor manifest anxiety scale (0-50) 18.5 (8.5)
Sleep efficacy scale (0-45) 22.9 (6.7)
Sleep hygiene practice scale (0-133) 26.6 (15.1)
Pre-sleep arousal scale (16-80) 32.2 (9.0)

Women =7 (58%)
Men =5 (41%)

Women = 8 (73%)
Men =3 (27%)

49.0 (11.7) 46.8 (8.3)
153 (12.2) 6.4(4.5)
1.7 (1.5) 13 (1.3)
1.5(3.7) 0.5 (0.7)
7.5 (6.1) 7.5 (4.4)
19.3 (9.5) 16.3 (9.6)
26.1 (4.8) 21.5 (4.9)
25.7 (9.5) 27.5 (13.7)
32.4 (9.6) 36.8 (12.2)
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XXX

Sleep Education + Estazolam (N=11)

Fig. 1. Study design.

(n = 13). Five of these subjects were in group 1, four
in group 2 and four in group 3. These data are not
included in the present report.

2.4. Treatment conditions

Subjects were required to participate in seven one-
hour treatment sessions, which were conducted in a
group format of 3-5 subjects per group. The time of
treatment contact was matched across groups. Follow-
ing an initial orientation session, subjects received
training in one of two relaxation conditions, or were
assigned to a sleep education (control) condition.
Additionally, all subjects were instructed to take the
study medication (estazolam 1 mg hs) approximately
30-60 min prior to bedtime. During the 4th week of
treatment, estazolam dosage was halved (0.5 mg hs).
No medication was provided after the 5th treatment
week. Subjects were instructed to minimize changes
in sleep practices or the bedroom environment during
the active treatment phase.

All treatment sessions were conducted by the
second author (DSL), a doctoral student in clinical
psychology at the time of the study. Clinical super-
vision was provided by the principal investigator
(RCR), a board-certified sleep specialist. Medication

administration and psychiatric supervision was
provided by the third author (LG), a board-certified
psychiatrist and medical consultant to the sleep disor-
ders center.

2.5. Non-drug interventions

Following the initial orientation, the active treat-
ment groups received instruction in progressive
muscle or imagery-based relaxation training. A
detailed description of these procedures is provided
elsewhere [21]. Subjects were instructed to engage in
two daily 15 min practice sessions, and the time of
practice was monitored by means of daily practice
logs (guided imagery group mean daily practice
time = 17.3 = 7.8 min; muscle relaxation group
mean practice time = 23.8 = 7.7 min). All subjects
in the two relaxation groups received tape-recorded
treatment sessions to facilitate home practice.

2.5.1. Deep muscle relaxation

Subjects were informed that progressive muscle
relaxation would reduce physical tension and arousal,
and thereby facilitate sleep onset. Detailed instructions
were provided for tension and relaxation of major
muscle groups, and subjects were instructed to attend
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closely to the resultant sensations of tension and
relaxation. Each training session began with deep
breathing exercises and instruction in somatic tension
release. Following muscle relaxation training, subjects
were instructed to maintain a state of somatic relaxa-
tion. No specific imagery or cognitive instructions
were used in the presentation of this technique.

2.5.2. Guided imagery relaxation

Subjects were informed that imagery techniques
would be used to reduce cognitive intrusions and
negative thoughts associated with sleep onset difficul-
ties. During group practice and in-home sessions,
subjects were instructed to visualize with their eyes
closed some designated objects (light bulb, black-
board, hour glass, kite, candle, bowl of fruit), and to
focus all of their attention on these images. Each
object was visualized in sequence for 2 min. Subjects
were instructed to practice at home by visualizing
each object sequentially for approximately 2 min,
and then repeating the sequence for an overall dura-
tion of 15 min, two times daily. Aside from instruc-
tions to take several deep breaths at the start of each
practice session, no somatic or muscle relaxation
instructions were provided.

2.5.3. Sleep education (control)

Subjects were given no specific expectations,
except that the study medication would be of benefit
in restoring normal sleep during the period of treat-
ment. Subjects were presented with didactic informa-
tion about various aspects of sleep physiology and
behavior, including biological determinants of sleep,
sleep stages and mechanisms, sleep in non-human
species, and the pharmacology of sleep. No particular
instructions were provided for managing sleep onset
or maintenance difficulties, nor were somatic or
cognitive relaxation techniques addressed.

2.6. Treatment withdrawal and follow-up phase

During the initial post-treatment session, all
subjects were provided with a popular self-help
manual (‘No more sleepless nights’) and brief instruc-
tions in sleep hygiene skills. Subjects were invited to
attend a termination session following the 4th week of
follow-up, at which time treatment issues and sleep
hygiene skills were reviewed. During the follow-up

phase, subjects were required to maintain nightly
sleep logs, and to refrain from the use of sedative-
hypnotics. Although perfect compliance in record
keeping was achieved, 11 subjects (relaxation =1,
imagery = 5, sleep education=15) reported occa-
sional use of over-the-counter or prescription hypno-
tics during the follow-up phase. Six months after
conclusion of the treatment phase, all subjects were
recontacted for completion of a follow-up question-
naire. This resulted in a 91% overall response rate.

2.7. Statistical analysis

Comparison between treatment groups with respect
to baseline sleep log variables such as total sleep time
(TST), sleep latency (SL), sleep efficiency (SE),
wakefulness after sleep onset (WASO), and number
of awakenings (NA) was conducted by means of
analysis of variance (ANOVA) procedures. Univari-
ate analyses were performed to assess normality of
distribution of each of the major sleep variables.
With the exception of baseline WASO, all sleep vari-
ables met normality requirements in each of the study
phases. Between and within group differences were
assessed by means of a two-way, repeated measures
ANOVA procedure, following which analysis of
covariance (ANCOVA) was performed on total
sleep time, sleep efficiency, and sleep latency. Base-
line values were employed as a covariate in this analy-
sis to correct for pre-treatment differences. A series of
one-tailed, paired #-tests were employed to analyze
change from baseline to treatment on each of the
major sleep variables. Pearson correlation coefficients
were calculated to assess the relationship between
sleep logs and actigraphy, and between treatment
response and baseline predictor variables. Bonferroni
adjustments (P < 0.05) were used to correct for
multiple statistical comparisons. All analyses were
performed using SAS version 6.03 (SAS Institute,
Inc., Cary, NC) on an IBM desktop computer.

3. Results
3.1. Group comparability at baseline
As shown in Table 1, all treatment groups were well

matched at baseline with regard to gender, age, self-
rated sleep quality, and mood state. About 2/3 of each
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group was female, and the mean age range was 45-50
years. Total sleep time in all three groups was
approximately 5.5-6.0 h and sleep efficiencies ranged
from 73 to 78%. No significant differences were
observed between groups on any sleep variables
derived from the nightly logs at baseline.

3.2. Treatment effects

A total of 32 subjects completed the treatment phase
of the study. Of the nine non-completers, three were in
group 1 (relaxation + pharmacotherapy), two were in
group 2 (guided imagery + pharmacotherapy), and four
were in group 3 (sleep education + pharmacotherapy).
As shown in Table 2, all three groups showed a signifi-
cant improvement in total sleep time over the course of
treatment. The average increase in total sleep time was
65.0 min in the muscle relaxation + pharmacotherapy

Table 2
Changes in self-reported sleep across treatment groups®

group, 40.0 min in the guided imagery + pharmacother-
apy group, and 34.0 min in the sleep education + phar-
macotherapy group. On the sleep efficiency and
wakefulness after sleep onset (WASO) variables, only
the two relaxation groups showed a significant improve-
ment from baseline to treatment. A non-significant trend
towards improvement in sleep latency and reported
number of awakenings was observed in all three groups.

3.3. Group by treatment phase effects

A main effect for treatment phase was noted for all
groups across all phases of the study on each of the
major sleep log variables, total sleep time
(F(2,25) =16.75; P < 0.0001) sleep efficiency
(F(2,25) =12.55; P < 0.001) and sleep latency
(F(2,25) = 5.04; P < 0.01). As shown in Figs. 2 and
3 below, total sleep time and sleep efficiency

Sleep variables Treatment group

Muscle relaxation, Guided imagery, Education control, mean (SD)
mean (SD) mean (SD)
Total sleep time (min)
Baseline 340 (53) 353 (70) 340 (60)
Treatment 401 (33) 391 (55) 370 (53)
Change +65 (33)* +40 (32)* +34 (34)*
Sleep efficiency (%)
Baseline 74.1 (11) 78.6 (10) 73.9 (80)
Treatment 84.0 (6) 85.2 (6) 80.3 (10)
Change +9.7 (8)* +7.4 (6)* +6.4 (8)
Sleep latency (min)
Baseline 33 (17) 26 (20) 38 (38)
Treatment 24 (18) 18 (13) 20 (19)
Change —-8(9) —-8(9) —17 (21)
Wakefulness after sleep onset (min)
Baseline 40 (20) 60 (48) 62 (64)
Treatment 26 (21) 30 (32) 60 (43)
Change —17 (12)* —33 (25)* —5(38)
Number of awakenings
Baseline 2.5(1.6) 2.3 (1.4) 2.0 (0)
Treatment 1.7 (0.8) 2.0 (1.3) 1.8 (1.0)
Change —0.9 (0.9) —0.3 (0.8) —-0.2 (1.0)

* *QOne tailed paired t-test, bonferroni adjusted for number of comparisons, P < 0.05.
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increased in all three groups during the treatment
phase, decreased during the medication withdrawal
period, and increased during follow-up. For the
sleep efficiency measure, a significant time by group
interaction effect was observed across all study phases
(F(4,56) = 2.5, P < 0.05). As shown in Fig. 3, sleep
efficiency declined markedly during treatment with-
drawal in both the muscle relaxation and guided

90

7% T

Sleep Efficiency (%)
3
}

@& Muscle Relaxation
&---A Guided Imagery
#—@ Education Control

70 t
Follow-up

1 L
T ] T
Baseline Treatment Withdrawal
Treatment Phase

Fig. 3. Sleep efficiency (%).

imagery groups, and was unchanged during this
phase in the attention control condition. At follow-
up, patients in all three conditions reported higher
sleep efficiencies and increased total sleep time
compared to baseline (see Figs. 2 and 3). Similar
effects were noted for the variables of sleep latency
and number of awakenings.

3.4. Questionnaire measures

The effects of treatment on questionnaire measures of
sleep quality, daytime sleepiness and mood state are
shown in Table 3. Significant changes were observed
on the measures of pre-sleep arousal (PSAS)
(F(2,25)=291; P < 0.05) and sleep efficacy (SES)
(F(2,25)=10.91; P < 0.001) from baseline to follow-
up. Similarly, a significant improvement was noted in
the BDI scores for all three groups (F(2,25)=9.81;
P < 0.004). No significant changes were observed on
the TMAS or sleepiness rating scale.

Finally, correlational analyses were performed to
assess the relationship between age, duration of
insomnia, and use of alcohol and caffeine at baseline
with changes over the course of treatment. Duration of
insomnia was found to be significantly correlated with
the decrease in sleep time from the treatment to with-
drawal phase (r = 0.65, P < 0.05; df = 1). Similarly,
a near-significant association was found between
duration of insomnia and the decrease in sleep effi-
ciency from treatment to withdrawal (r = 0.44,
P > 0.05; df = 1). No other correlations examined
approached statistical significance.

4. Discussion

The major goal of this study was to evaluate poten-
tial interactive effects of somatic and cognitive relaxa-
tion training during pharmacotherapy for chronic
insomnia. Although all three treatment groups showed
an improvement in total sleep time during the active
treatment phase, the two relaxation groups showed
additional benefits in sleep efficiency and wakefulness
after sleep onset. These findings indicate that both
imagery and muscle relaxation training increased the
efficacy of short-term, hypnotic therapy for insomnia.
Although no clear differences were found for the
effects of muscle relaxation compared to guided
imagery training plus pharmacotherapy, a slight
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Table 3
Questionnaire measures: change from baseline to follow-up

Questionnaire measure Treatment group

Muscle relaxation, mean (SD)

Guided imagery, mean (SD)

Control, mean (SD)

Significance level

Beck depression inventory

Baseline 7.9 (6)
Follow-up 5.6 (6)
Taylor manifest anxiety scale

Baseline 18.5(9)
Follow-up 14.1 (12)
Sleepiness rating scale

Baseline 3.0 (1)
Follow-up 3.3 (1)
Sleep efficacy scale

Baseline 229 (7)
Follow-up 30.6 (5)
Pre-sleep arousal scale

Baseline 322 (9)
Follow-up 25.1 (4)

7.5 (6) 7.5 (4) F=938l
4.9 (5) 2.5 (2) P <0.004
19.3 (10) 16.3 (10) NS
16.8 (9) 13.8 (10)
3.8 (1) 3.5(1) NS
4.1 (1) 3.9 (1)
26.1 (5) 21.6 (5) F=1091
30.7 (4) 29.0 (8) P < 0.001
32.4 (10) 36.8 (12) F=291
27.8 (11) 29.6 (10) P <004

trend in favor of the muscle relaxation group was
observed. Positive changes in mood, pre-sleep arou-
sal, and self-efficacy were observed in all three treat-
ment conditions.

Surprisingly, both relaxation groups showed a
sharp decline in sleep continuity during the drug with-
drawal phase, compared to the attention control
group. As shown in Fig. 3, this finding was most
apparent in the effects on sleep efficiency. Patients
in the attention control group maintained treatment
gains during this phase of the study, whereas sleep
efficiency declined by approximately ten percent in
both relaxation groups. This finding contradicted our
initial hypothesis that relaxation training during the
active treatment phase would lead to better mainte-
nance of treatment gains, and would minimize occur-
rence of ‘rebound insomnia’ during the drug
withdrawal phase. In accounting for this unexpected
finding, it is possible that patients in the two active
treatment conditions misattributed improvements in
sleep quality to the effects of relaxation training per
se, and underestimated the positive effects of the
medication. Alternatively, our findings may be

explained as due to the effects of state-dependent
learning, as relaxation skills acquired during hypnotic
use may fail to generalize during the drug withdrawal
phase. Other possible explanations of this effect
include introduction of the self-help manual during
the withdrawal phase, and increased use of medication
by five of the subjects in the sleep education group.

The results of this study are also contrary to the
earlier findings of Woolfolk and McNulty [21].
These authors reported that guided imagery training
resulted in significantly improved sleep efficiency
and total sleep time compared to deep muscle relaxa-
tion. The lack of differences observed between the two
active treatments in the present study may be due to the
additive effects of pharmacotherapy treatment, which
could have obscured potential differences in the
nonpharmacological treatments. Additive effects of
combined drug and behavioral treatments for insomnia
have been observed in at least two other studies
[25,26]. The present findings suggest combining drug
and non-drug therapy may obscure or eliminate differ-
ences between specific non-drug interventions for
insomnia.
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Some limitations of the present study are worth
noting. In particular, the relatively small sample size
and lack of long-term follow up limit the generaliz-
ability of the findings. Due to the small sample size,
for example, it was not possible to compare the effec-
tiveness of treatment in sub-groups of patients, (e.g.
males vs. females). While all subjects met ICSD
criteria for psychophysiological insomnia, the groups
were heterogeneous with respect to age, duration of
insomnia, and types of symptoms exhibited, (e.g.
sleep onset vs. maintenance difficulties). Another
limitation is the lack of polysomnographic data on
the major sleep variables, although other studies
have reported concordance between polysomno-
graphic and sleep log outcome measures in clinical
trials of insomnia [26]. Finally, the present study
was designed to investigate combined effects of
drug and non-drug treatments, and further studies
are needed to compare the effects of combined treat-
ment with drug or non-drug therapy alone.

Overall, results of the present study indicate that a
combined drug and non-drug therapy approach is feasi-
ble and effective in improving sleep quality in patients
with psychophysiological insomnia. The results not
only indicate that the behavioral and drug treatments
can be combined, but that there is a somewhat better
response during treatment which may persist slightly
during longer-term follow-up. Although withdrawal
showed decreases in levels of improvement in all condi-
tions, there was no indication for rebound insomnia or
even return of symptoms to the baseline values, except
for the WASO withdrawal results. Improved sleep was
associated with a decrease in pre-sleep arousal,
improved self-efficacy, and reduced scores on the BDI
in all treatment conditions.
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