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Study Objectives: To compare the efficacy of telephone-delivered cognitive-behavioral therapy for insomnia to an information pamphlet control on
sleep and daytime functioning at pretreatment, posttreatment, and 12-wk follow-up.

Design: Randomized controlled parallel trial.

Setting: N/A.

Participants: Thirty individuals with chronic insomnia (27 women, age 39.1 £ 14.4 years, insomnia duration 8.7 + 10.7 years).

Interventions: Cognitive behavioral therapy for insomnia (CBTI) delivered in up to eight weekly telephone sessions (CBTI-Phone, n = 15) versus
an information pamphlet control (IPC, n = 15).

Measurements and Results: Sleep/wake diary, sleep-related questionnaires (Insomnia Severity Index, Pittsburgh Sleep Quality Index, 16-item
Dysfunctional Beliefs and Attitudes about Sleep), and daytime symptom assessments (fatigue, depression, anxiety, and quality of life) were com-
pleted at pretreatment, posttreatment, and 12-wk follow-up. Linear mixed models indicated that sleep/wake diary sleep efficiency and total sleep
time improved significantly at posttreatment in both groups and remained stable at 12-wk follow-up. More CBTI-Phone than IPC patients showed
posttreatment improvements in unhelpful sleep-related cognitions (P < 0.001) and were classified as “in remission” from insomnia at follow-up
(P <0.05). Posttreatment effect sizes on most daytime symptoms were large (Cohen d = 0.8-2.5) for CBTI-Phone patients and small to moderate
(Cohen d = -0.1-0.6) for IPC patients. All CBTI-Phone patients completed posttreatment and 12-wk follow-up assessments, but three IPC patients
discontinued the study.

Conclusions: The findings provide preliminary support for telephone-delivered CBTI in the treatment of chronic insomnia. Future larger-scale studies
with more diverse samples are warranted. Some individuals with insomnia may also benefit from pamphlet-delivered CBTI with brief telephone support.
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INTRODUCTION

Chronic insomnia affects 10-20% of American adults' and
exacts a major personal and societal burden. Chronic insomnia
has been linked to reduced quality of life, decrements in per-
ceived health, increased risk for psychiatric and substance use
disorders, and exacerbation of comorbid health conditions.!® In
the workplace, insomnia is associated with presenteeism -- lost
productivity as employees attend work but underperform--that
equates to 11.3 work days annually.” Moreover, the average
6-mo direct and indirect costs for adults with untreated insom-
nia, in comparison with those without insomnia, are estimated
to be at least $1,200 greater.?

Despite the magnitude of the problem, the availability of ef-
fective treatment for individuals with insomnia remains sub-
optimal. First-line prescription and over-the-counter agents
provide rapid symptomatic relief and are widely available,
but they may be less appropriate for select patient groups, can
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lead to tolerance with repeated use, and for many patients are
not as preferable as nonmedication approaches.”!® Cognitive
behavioral therapy for insomnia (CBTI) is a multicomponent
nonmedication treatment targeting behavioral and cognitive
factors that contribute to chronic sleep disturbances. Multiple
controlled trials indicate that 70-80% of patients show benefit
from CBTIL"-"® approximately 40% achieve remission from
insomnia,'* and treatment benefits are sustained over time.!>!
Although highly efficacious, CBTI remains underutilized as a
primary therapy for chronic insomnia.

Insomnia researchers and clinicians have highlighted the need
for wider and more rapid dissemination of CBTI, proposing
healthcare models such as “stepped care” to help propel CBTI
to first-line treatment status.'” Whatever the optimal healthcare
solution, a range of effective treatment delivery modalities will
be required to address the scope of the problem. Most clinical
trials of CBTI have used group or individual in-person modali-
ties,'"'%2” which yield large effect sizes but are time-intensive,
economically inefficient, and available to only select patient
groups. At the other end of the spectrum, self-help treatments in
the form of books or pamphlets??* and Internet interventions®2
are accessible to more individuals with insomnia, but their out-
comes have been more modest and treatment attrition more sig-
nificant than for in-person trials. In addition, self-help insomnia
treatments may be primarily appropriate for patients with less
severe insomnia and those without comorbid disorders.”

Telephone-delivered interventions offer a compromise be-
tween traditional in-person CBTI and self-help interventions.
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Table 1—Demographic characteristics for randomized participants (mean [SD] or n [%])
by treatment group
CBTI-Phone IPC Total
(n=15) (n=15) (n=30)
Sex (M/F) 0/15 3/12 3127
Age (years) 38.1(14.6)  40.0(14.6)  39.1(14.4)
Education 17.4(2.6) 17.1(2.9) 17.3(2.7)
Race
White 10 (66.7) 12 (80.0) 22 (73.3)
Black 3(20.0) 2(13.3) 5(16.7)
Other 2(13.3) 1(6.7) 3(10.0)
Marital Status
Unmarried 8 (53.3) 4(26.7) 12 (40.0)
Married/partnered 6 (40.0) 8 (53.3) 14 (46.7)
Separated or divorced 1(6.7) 2(13.3) 3(10.0)
Widowed 0(0.0) 1(3.3) 1(3.3)
Employment Status
Full-time employment 7 (46.7) 4(26.7) 11(36.7)
Part-time employment 4(26.7) 8 (53.3) 12 (40.0)
Unemployed 2(13.3) 3(20.0) 5(16.7)
Retired 2(13.3) 0(0.0) 2(6.7)
Insomnia Duration (yr) 9.2 (10.8) 8.1(10.9) 8.7 (10.7)
Current Hypnotic Drug Usage 3(20.0) 4(26.7) 7(23.3)
Comorbidity
Medical 5(33.3) 6 (40.0) 11(36.7)
Psychiatric 3(20.0) 3(20.0) 6 (20.0)
CBTI-Phone, cognitive behavioral therapy for insomnia by telephone; IPC, information
pamphlet control; SD, standard deviation.

ratings of insomnia severity immediately after treat-
ment and at 12-wk follow-up. We also hypothesized
that individuals in the telephone-delivered CBTI
group would experience improvement on assess-

P value . .. .

ments of common sequelae of insomnia, including
007 fatigue, depression and anxiety symptoms, unhelpful
0.72 sleep beliefs, and quality of life.
0.74
0.70 METHODS

Participants

Potential participants age 18-65 yr were recruited

0.13 from local primary care outpatient clinics and from

the community via advertisement. To be eligible,
participants had to meet Research Diagnostic Crite-
ria criteria for chronic insomnia,* with documented
symptoms on three or more nights per week (> 60
0.23 min of total wake time during the night and sleep
efficiency < 85%) based on two weeks of baseline
daily sleep/wake diaries. Exclusion criteria included
a diagnosis or high clinical suspicion of a sleep dis-
order other than insomnia; poorly controlled Axis I
0.79 psychiatric disorder; uncontrolled medical disorder
067 or pain syndrome that interfered with sleep, caused
daytime sleepiness, or was likely to be causally re-
lated to the insomnia; current nonpharmacologic
insomnia treatment or previous failed trial of CBTI;
and routine overnight shift work. Participants tak-
ing sleep medications were not excluded if they met
study criteria for insomnia, medications were stable
for at least eight weeks, and they agreed to maintain

0.38

They are more readily accessible and cost-effective than in-
person services, and incorporate human touch, interaction, and
therapeutic alliance that are missing from self-help interventions.
Telephone-delivered interventions have been used successfully
to have a positive influence on other health behaviors such as
smoking, physical activity, and diet.**' In previous insomnia
trials, the telephone has generally played a secondary role to
support nonmedication interventions delivered in-person or as
self-help.?#23233 Only one controlled trial has directly compared
CBTI delivered via three different modalities--telephone, indi-
vidual, and group—in 45 individuals with chronic primary insom-
nia.** Sleep/wake diary outcomes, self-rated insomnia severity,
and daytime anxiety and depression symptoms all had similar de-
grees of improvement among the three treatment groups. These
improvements, which were sustained at 3- and 6-mo follow-up,
provide preliminary evidence that CBTI delivered by telephone
may be as effective as CBTI delivered individually or in group
format. However, this study design could not support efficacy of
CBTI beyond that of any simpler intervention or placebo.

The primary aim of the current study, therefore, was to com-
pare the efficacy of a telephone-delivered CBTI intervention to
that of a simple information control consistent with nonmedica-
tion insomnia treatments provided in typical primary care settings.
We hypothesized that individuals with chronic insomnia who re-
ceived telephone-delivered CBTI rather than minimal treatment
would show greater improvement in sleep quality (higher sleep
efficiency and greater total sleep time) and larger reductions in
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their current medication regimen throughout the
study. Of the 30 enrolled participants, seven reported using over-
the-counter sleep aids either nightly (n = 1) or as needed (n = 6).
No one reported taking prescription medication for insomnia.
Potential participants were evaluated for initial eligibility us-
ing a mailed packet of screening questionnaires followed by
telephone assessment to clarify responses and conduct further
assessment as necessary. Those who were still eligible provided
a two-week baseline sleep/wake diary to confirm that they met
insomnia study criteria. Study procedures were approved by the
University of Michigan Medical School Institutional Review
Board and individuals earned up to $200 for study participa-
tion. Table 1 outlines study participant characteristics.

Study Design

The study was a randomized, controlled parallel trial to com-
pare the efficacy of a telephone-delivered cognitive-behavioral
therapy for insomnia (CBTI-Phone) to an information pam-
phlet control (IPC). Thirty participants with chronic insomnia
were randomized equally to the CBTI or IPC condition using
a random number table. CBTI-Phone participants received
four treatment modules with telephone intervention by experi-
enced therapists in four to eight weekly 15- to 60-min sessions,
contingent on treatment response. Participants randomized to
the IPC condition were instructed to read and follow the rec-
ommendations in a CBTI pamphlet. Self-reported outcomes
assessed insomnia severity and daytime functioning at pretreat-
ment, posttreatment, and 12-week follow-up.
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Treatment Groups

CBTI-Phone participants were mailed four patient modules
developed by two of the authors (JTA, LMS) just before begin-
ning treatment. Each session followed a standard structure,*
which began with a sleep/wake diary review and completion of
the Insomnia Severity Index (ISI). The four treatment modules
described in the following paragraphs—Module 1: Behavioral
Strategies; Module 2: Sleep Hygiene; Module 3: Cognitive
Therapy; and Module 4: Relapse Prevention—were delivered
in the same order for all participants.

Module 1: Behavioral Strategies (Sleep Restriction and Stimulus
Control)

Sleep restriction curtails the amount of time spent in bed each
night to the patient’s estimated average total sleep time to in-
crease sleepiness at bedtime.’” The specific procedures followed
for sleep restriction were to: (1) determine the participant’s re-
ported average total sleep time using pretreatment sleep diaries;
(2) curtail the amount of time spent in bed to match this aver-
age or as close as is tolerable for the patient; and (3) gradually
extend the amount of time in bed once sleep efficiency (time
asleep/time in bed) exceeded 85%, until daytime functioning
is optimized. Prescribed sleep schedules were never < 5 h per
night. Stimulus control consists of a set of instructions designed
to associate temporal (bedtime) and environmental (bed, bed-
room) cues with rapid sleep onset and to establish a regular
sleep-wake schedule.*® The general instructions are: (1) Go to
bed only when sleepy or at the prescribed bedtime; (2) Do not
use your bed for anything except sleep and sexual activity; (3)
If you find yourself unable to fall asleep after 15-20 min, get
up and go into another room. Stay up until you feel very sleepy
and then return to the bedroom to sleep; (4) If you still cannot
fall asleep within 15-20 min, repeat rule 3. Do this as often as
necessary throughout the night; (5) Set your alarm and get up
at the same time every morning regardless of how much sleep
you got during the night; (6) Limit napping or avoid it entirely.

Module 2: Sleep Hygiene

Sleep hygiene education focuses on behaviors, substances,
and environmental conditions that can help or hinder sleep.
The following sleep-positive practices were promoted: regular
meals, prebedtime routine, regular exercise, limited intake of
caffeine, nicotine, and liquids in the evening, and a good-quali-
ty sleep environment (quiet, dark, and comfortable).

Module 3: Cognitive Therapy

Cognitive therapy alters dysfunctional beliefs about sleep
that contribute to continued insomnia. We educated patients
about the following cognitive themes from the 16-item Dys-
functional Beliefs and Attitudes about Sleep scale (DBAS-16):
perceived insomnia consequences, worry/helplessness about
insomnia, sleep expectations, and medications. We also elicited
patient-specific maladaptive cognitions, challenged their valid-
ity, and used cognitive restructuring strategies to modify them
with more adaptive thoughts.

Module 4: Relapse Prevention
The final session with all participants reviewed treatment
gains, emphasized the necessary behaviors and adaptive cogni-
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tions for maintaining these gains, and discussed relapse pre-
vention. Relapse prevention identifies high-risk situations for
insomnia, promotes realistic appraisals about future episodes
of insomnia (e.g., distinguish between lapse, relapse, and col-
lapse), and provides behavioral and cognitive strategies for
dealing with these high-risk situations and the inevitable oc-
casional poor night of sleep.*

Participants assigned to the IPC condition were mailed the
American Academy of Sleep Medicine pamphlet Cognitive-Be-
havioral Therapy for Insomnia with instructions to review and
implement the recommendations. To ensure that the material was
reviewed, IPC participants received one 15- to 20-min telephone
session with a study therapist, who summarized each page of the
pamphlet without providing individualized recommendations.

Treatment Discontinuation

Treatment success for CBTI-Phone participants was defined
as achieving > 50% improvement in total wake time (sleep la-
tency + wake after sleep onset) AND sleep efficiency > 85%
based on sleep/wake diaries AND ISI score < 7 for two con-
secutive weeks. Participants who achieved this criterion before
session 8 received the Relapse Prevention module and were
classified as treatment completers. IPC participants completed
posttreatment questionnaires 8 weeks after their phone session.

Study Therapists and Treatment Fidelity

Three clinical psychologists with expertise in CBTI served
as study therapists for both conditions. They were supervised
throughout the controlled trial by one of the study authors
with behavioral sleep medicine credentialing. Phone treat-
ment sessions were audiotaped with participant permission and
therapists completed self-ratings of adherence to the treatment
module and perceived competence at delivering each session.
Ten percent of the audiotaped sessions were reviewed by the
supervisor while completing adherence and competence scales,
and protocol deviations were remediated immediately.

Assessments

Sleep and Insomnia

Daily sleep/wake diaries were maintained for two consecu-
tive weeks at pretreatment, posttreatment, and 12-week follow-
up. CBTI-Phone participants also maintained sleep/wake diaries
during treatment. The primary dependent variables derived from
these diaries were sleep efficiency ([total sleep time + time in bed]
% 100) and total sleep time; secondary variables included sleep la-
tency, frequency of nighttime awakenings, min awake after sleep
onset, and sleep quality ratings. Participants also completed the
ISL*¢ Pittsburgh Sleep Quality Index (PSQI),*” and DBAS-16* at
pretreatment, posttreatment, and 12-week follow-up.

Daytime Functioning

Participants completed validated measures of daytime func-
tioning at pretreatment, posttreatment, and 12-week follow-up,
including the Quick Inventory of Depressive Symptomatology—
Self-Report (QIDS-SR) to measure depression symptom sever-
ity*!; State-Trait Anxiety Inventory-Trait subscale (STAI-T) to
assess trait anxiety level*?; the Multidimensional Fatigue Inven-
tory (MFI-20) to measure daytime fatigue*; and the 12-item
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( 283 preliminary screening packets mailed )

( 161 packets returned ]

/

.

98 Excluded
38 Other sleep disorder
26 Uncontrolled psychiatric disorder
13 Uncontrolled medical condition
1 Previous failed CBT-I trial
2 Routine shift work
1 Other reason
17 More than one reason

( 63 baseline sleep/wake diaries mailed )

30 Excluded
15 Failed to return sleep/wake diaries
15 Failed to meet insomnia study criteria

( 33 Randomized )

I
Cognitive-Behavioral Therapy for J
~

Insomnia — Telephone (CBTI-Phone)

18 assigned to receive intervention
15 received assigned intervention
3 withdrew prior to intervention

15 completed post-treatment
assessments

( 15 completed 12-week follow-up )

.
-

N\

.

Information Pamphlet Control (IPC)

15 assigned to receive intervention
15 received assigned intervention

~
.
4

N\

14 completed post-treatment
assessments
1 lost to follow-up

/

:

12 completed 12-week follow-up
2 lost to follow-up

Figure 1—Participant recruitment and retention in randomized controlled trial of telephone-delivered
cognitive-behavioral therapy for insomnia (CBTI-Phone) versus information pamphlet control (IPC).

Short Form Health Survey (SF-12)* to measure health-related

quality of life.

Statistical Analyses

Descriptive and inferential statistics were computed using

within-group difference (pretreatment
to posttreatment and post-treatment to
12-week follow-up) separately for the
CBTI-Phone and IPC conditions.

No differences were found on base-
line demographic, sleep, and daytime
functioning variables. The primary
analyses were based on a 2 (treatment
groups) x 3 (pretreatment, posttreat-
ment, 12-week follow-up) split-plot
randomized design, with all analyses
based on the intent-to-treat model. We
used linear mixed models to test main
effects of group and time, and the group
x time interaction effects for the sleep
and daytime functioning variables. For
each analysis, the pattern of covarianc-
es was modeled using Akaike Informa-
tion Criteria to determine goodness of
fit.* Significant interactions or main
effects involving time were followed
up with post hoc independent samples
t-tests on difference scores (for inter-
actions) or paired samples #-tests (for
main effects) comparing pretreatment
to posttreatment and post-treatment to
12-week follow-up.

RESULTS

Participant Recruitment and Retention

As shown in Figure 1, approxi-
mately 20% of study volunteers (33 of
161) who returned completed screen-
ing packets and sleep/wake diaries
were randomized to one of the treat-
ment conditions. The most common
individual reasons for initial exclusion
were suspicion of another sleep disor-
der and poorly controlled medical or
psychiatric conditions. Almost one in
five respondents had more than one
reason for exclusion. Among those in-
dividuals who returned baseline sleep/
wake diaries, 23% (15 of 63) were sub-
sequently excluded for failure to meet
study criteria for insomnia.

Six of the 33 randomized par-
ticipants (18%) discontinued treat-
ment: three CBTI-Phone participants

dropped out before treatment initiation, 1 IPC participant was

lost to follow-up after the phone session, and 2 IPC participants
were lost to follow-up at 12 weeks. All participants who initiat-
ed the CBTI-Phone treatment completed treatment and follow-

SPSS 19.0 (IBM Corporation, Armonk, NY). Data are reported

as mean + standard deviation unless otherwise indicated, with
significance level set at 0.05. To evaluate the magnitude of
treatment effects, Cohen d effect sizes were calculated for the
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up assessments.

Sleep/Wake Diary and Sleep Questionnaire Outcomes
Means and standard deviations for the sleep/wake diary vari-
ables and sleep-related questionnaires are shown in Table 2.
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Table 2—Sleep/wake diary and sleep questionnaire outcomes at baseline, posttreatment, and 12-wk follow-up
CBTI-Phone IPC Group by time
Effect size Effect size  Time effect  interaction
Variable Mean (SD)  (Cohen d)? Mean (SD)  (Cohen d)? P value® P value®
Sleep/Wake Diary
Sleep efficiency (%) <0.001 0.04
Pretreatment 724 (12.5) 69.2 (10.4)
Posttreatment 91.2 (6.0) 1.9 83.6 (7.5) 1.6
12-wk follow-up 87.9(7.6) 15 85.6 (7.3) 1.8
Total sleep time (min) <0.001 0.31
Pretreatment 368.5 (63.2) 338.0 (65.7)
Posttreatment 406.8 (67.0) 0.6 391.7 (57.6) 0.9
12-wk follow-up 416.5 (64.2) 0.8 405.8 (50.1) 1.1
Sleep latency (min) <0.001 0.09
Pretreatment 51.9(28.2) 55.9 (29.2)
Posttreatment 16.1(9.8) 1.7 23.9 (12.4) 1.4
12-wk follow-up 18.3(9.8) 1.6 20.2 (10.5) 1.6
Frequency of awakenings (No./night) <0.001 0.86
Pretreatment 2.2(0.9) 2.0 (0.6)
Posttreatment 1.3(0.9) 1.0 1.2(0.7) 1.2
12-wk follow-up 1.4(0.9) 0.9 1.2 (1.0) 1.1
Wake after sleep onset (min) <0.001 0.06
Pretreatment 87.9(51.9) 95.6 (46.5)
Posttreatment 20.0 (13.5) 1.8 52.9 (37.3) 1.0
12-wk follow-up 35.9(31.0) 1.2 47.0 (31.3) 1.2
Sleep quality (1-5)° <0.001 0.85
Pretreatment 2.8(0.5) 2.8(0.4)
Posttreatment 3.7(0.5) 1.7 3.6(0.5) 1.8
12-wk follow-up 3.5(0.9) 1.0 3.6(0.6) 15
Sleep Questionnaires
Insomnia Severity Index <0.001 0.23
Pretreatment 16.5 (4.6) 16.8 (2.4)
Posttreatment 5.2 (3.7) 27 7.8 (4.9) 24
12-wk follow-up 5.8 (4.4) 24 8.9 (5.6) 20
Pittsburgh Sleep Quality Index <0.001 0.48
Pretreatment 11.3(2.6) 12.6 (1.9)
Posttreatment 4.6(2.9) 24 59(3.7) 2.3
12-wk follow-up 4.0(2.8) 2.7 6.8 (4.1) 1.8
Dysfunctional Beliefs and Attitudes about Sleep Scale <0.001 <0.001
Pretreatment 6.2 (1.3) 55(1.4)
Posttreatment 3.2(1.0) 2.6 4.0(2.0 0.9
12-wk follow-up 29(1.1) 2.6 43(2.1) 0.7
3Cohen d = ([mean 1 - mean 2] / pooled standard deviation) comparing pretreatment with posttreatment and pretreatment with 12-wk follow-up. Note that
calculations were made so that a positive value denotes improvement on that outcome. °P values based on overall model, including all three time points
(pretreatment, posttreatment, and 12-wk follow-up). See text for explanation of post hoc analyses.
°Sleep Quality Scale: 1 = not at all; 2 = slightly; 3 = somewhat; 4 = rested; 5 = well rested. CBTI-Phone, cognitive behavioral therapy for insomnia by
telephone; IPC, information pamphlet control; SD, standard deviation.

Linear mixed-model analyses showed a significant group- by-
time interaction (F[2,38.1] = 3.5, P < 0.05) and a time main
effect (F[2,38.1] = 46.7, P < 0.001) for sleep efficiency. Post
hoc analyses indicated that posttreatment sleep efficiency im-
proved by 18.7 + 8.2% in the CBTI-Phone group and by 14.5
+ 10.2% for the IPC group (P = not significant). At 12-week
follow-up, sleep efficiency dropped slightly in the CBTI-Phone
group relative to posttreatment and improved slightly in the IPC
group (t[25]=2.6, P <0.05), although both groups continued to
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show clinically relevant improvements relative to pretreatment.
Analyses of total sleep time indicated only a significant main
effect of time (F[2,40.3] = 19.9, P < 0.001). Post hoc analyses
indicated that total sleep time improved from pretreatment to
posttreatment by 49.4 + 54.5 min (t[28] = 4.9, P < 0.001) and
by an additional 17.3 + 54.9 min between posttreatment and
12-week follow-up (P = not significant).

Significant main effects of time were found for the secondary
sleep/wake diary outcomes, with no significant group-by-time
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interactions. Post hoc analyses indicated significant improve-
ments from pretreatment to posttreatment for sleep latency
(t[28] = 7.2, P < 0.001), frequency of nighttime awakenings
(t[28] = 5.7, P < 0.001), wake after sleep onset (f[28] = 7.0,
P <0.001), and ratings of sleep quality (t[28] = 9.0, P <0.001).
Posttreatment improvements on these parameters were sus-
tained at 12-week follow-up.

Consistent with most of the sleep/wake diary analyses, there
were significant time main effects for the ISI (F[2,30.4] = 112.0,
P <0.001) and PSQI (F[2,30.8] = 120.1, P < 0.001), but no sig-
nificant time-by-group interactions. Post hoc analyses indicated
large pretreatment to posttreatment improvements in both groups
for the ISI (t[27] = 12.8, P < 0.001) and PSQI (t[27] = 14.3,
P < 0.001) with sustained improvements at 12-week follow-up.
The group-by-time interaction was significant, however, for the
DBAS-16 (F[2,46.5] = 11.2, P < 0.001), which indicated that
scores improved more in the CBTI-Phone than the IPC group
from pretreatment to posttreatment and from posttreatment to
12-week follow-up.

Treatment Responder and Remitter Analyses

We evaluated the clinical significance of the sleep treat-
ment changes in both treatment conditions using published
criteria based on the IS.** A marked treatment response was
defined as a posttreatment ISI score that was > 8 points less
than the pretreatment score; treatment remission was charac-
terized as a posttreatment ISI score < 7. Using these criteria,
13 of 15 CBTI-Phone participants had a marked treatment re-
sponse at posttreatment compared with 7 of 15 IPC participants
(X? (1) = 5.40, P < 0.02). Additionally, 11 of 15 CBTI-Phone
participants achieved remission to insomnia at posttreatment
compared with 6 of 15 of the IPC participants (X* (1) = 3.39,
P < 0.06). At follow-up, 9 of 15 CBTI-Phone participants con-
tinued to experience a marked treatment response compared
with 6 of 12 IPC participants (X2 (1) = 1.20, P =not significant).
More participants in the CBTI-Phone group (12 of 15) than the
IPC group (5 of 12) were classified as in remission from insom-
nia at 12-week follow-up (X? (1) = 6.65, P<0.01).

Daytime Functioning Outcomes

Means and standard deviations for the daytime functioning
variables are shown in Table 3. Posttreatment reductions in
depressive symptom severity as measured by the QIDS-SR
(t[26] = 7.0, P < 0.001) and the trait subscale of the STAI
(t[27] = 6.1, P < 0.001) were found for both groups, with no
group-by-time interaction. Significant main effects of time
were found for all MFI-20 subscales except Physical Fa-
tigue, with no significant group-by-time interactions. Post hoc
analyses indicated improvements across both groups on the
General Fatigue (t[28] = 5.9, P < 0.001), Reduced Activity
(t[27]= 3.7, P<0.001), Reduced Motivation (t[28] =2.6, P <
0.01), and Mental Fatigue (t[28] = 5.2, P < 0.001) subscales.
No significant main effects or interactions were found for ei-
ther the Physical Health or Mental Health Composite scores
of the SF-12. Within-group improvements in the CBTI-Phone
group were large for nearly all of the daytime functioning
outcomes; in contrast, within-group effect sizes for IPC par-
ticipants ranged from small to moderate for most outcomes.
Daytime functioning variables that showed posttreatment im-
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provements continued to remain at posttreatment levels at 12-
week follow-up.

Treatment Fidelity

All participants assigned to IPC received the 15- to 20-min
telephone review session. CBTI-Phone participants completed
an average of 5.1 &+ 1.7 sessions (range, four to eight sessions).
Session durations ranged from 16.7 £ 2.9 min for Session 7 to
59.4 + 12.8 min for Session 1. Total session duration was not
related to treatment outcome, using change in ISI score from
pretreatment to posttreatment as an index of treatment response
(r=0.19, P=0.52).

All of the treatment sessions were audiotaped with partici-
pant permission and 10% of sessions in both treatment con-
ditions were randomly selected for independent review. Each
taped session was evaluated against a checklist of all elements
to be covered from the manualized treatment or from the infor-
mation brochure. These sessions were rated as being 100% pure
and meeting all of the requirements for each session.

DISCUSSION

The findings from this randomized controlled trial provide
preliminary support for telephone-delivered CBTI in the treat-
ment of chronic insomnia. Participants who received CBTI by
telephone showed large effects at posttreatment for diary-based
sleep efficiency, more improvements in cognitions related to
insomnia than participants receiving an information pamphlet,
and moderate to large changes in the common daytime conse-
quences of insomnia. More CBTI-Phone than IPC participants
were classified as “marked treatment responders” at posttreat-
ment and more CBTI-Phone participants were in remission
from insomnia at 12-week follow-up. Posttreatment effect sizes
for CBTI-Phone on both the sleep/wake diary and daytime
symptom outcomes generally ranged from moderate to large,
which are consistent with effect sizes reported from both in-
person randomized controlled trials of CBTI'"**#7 and hypnotic
agents® in middle-aged adults with chronic insomnia. Finally,
the acceptability and feasibility of telephone-delivered insom-
nia therapy was supported by excellent retention rates (100%)
throughout treatment and at 12-week follow-up.

Current standards for insomnia research advocate for the
inclusion of measures to assess waking correlates of insom-
nia.* In the current study, we found that both CBTI-Phone
and IPC led to improvements in daytime symptoms of fatigue,
depression symptoms, and trait anxiety. Depression symptoms
for participants in the CBTI-Phone condition improved from
mildly symptomatic to within normal limits with treatment,
whereas IPC participants reported moderately high depression
symptoms at baseline and only mild symptoms at treatment
completion.*’ Similarly, baseline mean scores on the trait
subscale of the STAI were slightly elevated in both groups,
but decreased to within normal limits by the end of treat-
ment.*? Baseline fatigue scores for both treatment groups were
equivalent to other insomnia populations with high levels of
fatigue (e.g., patients with nonmetastatic breast cancer) and
the magnitude of posttreatment improvement was similar.>
Although there were no significant group-by-time interactions
for any daytime symptom measure, CBTI-Phone participants
consistently showed large improvements in these outcomes,
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Table 3—Daytime functioning outcomes at baseline, posttreatment, and 12-wk follow-up
CBTI-Phone IPC Group-by-time
Effect size Effect size  Time effect interaction
Variable Mean (SD)  (Cohen d)? Mean (SD)  (Cohen d)? P value® P value®
Daytime Symptom Questionnaires
Quick Inventory of Depressive Symptomatology — Self-Rated <0.001 0.97
Pretreatment 9.4 (2.8) 11.3 (4.8)
Posttreatment 4.7(2.3) 1.8 6.9 (4.1) 1.0
12-wk follow-up 4.5 (2.6) 1.8 6.5(4.2) 1.1
State-Trait Anxiety Inventory -Trait subscale <0.001 0.31
Pretreatment 432 (8.2) 445 (9.4)
Posttreatment 34.3(7.2) 1.2 39.5(10.5) 05
12-wk follow-up 33.9(8.8) 1.1 37.2(12.3) 0.7
Multidimensional Fatigue Inventory
General fatigue <0.001 0.10
Pretreatment 14.8 (2.0) 14.6 (3.3)
Posttreatment 9.6 (2.1) 25 12.1 (4.7) 0.6
12-wk follow-up 10.5 (3.0) 1.7 12.3 (4.4) 0.6
Physical fatigue 043 0.38
Pretreatment 9.1(3.4) 104 (4.1)
Posttreatment 8.3(2.9) 0.3 10.9 (5.0) -0.1
12-wk follow-up 8.3(2.9) 0.3 10.0 (4.9) 0.1
Reduced activity <0.001 0.39
Pretreatment 9.7 (3.2) 10.3(4.2)
Posttreatment 7.3(2.2) 0.9 9.2 (4.9) 0.2
12-wk follow-up 72(1.9) 1.0 9.0 (4.8) 0.3
Reduced motivation 0.02 0.63
Pretreatment 9.7 (2.5) 9.2 (3.8)
Posttreatment 7.8 (2.3) 0.8 8.4 (4.8) 0.2
12-wk follow-up 7.7(3.2) 0.7 8.3 (4.7) 0.2
Mental fatigue <0.001 0.21
Pretreatment 12.3(2.5) 12.2(2.7)
Posttreatment 8.9 (2.4) 1.4 10.6 (2.8) 0.6
12-wk follow-up 8.6 (2.4) 1.5 10.5 (3.6) 0.6
SF-12
Physical health composite 0.12 0.65
Pretreatment 44.7 (3.0 42.8 (6.4)
Posttreatment 427 (3.2) 0.6 40.9 (7.7) 0.3
12-wk follow-up 42.7 (3.0) 0.7 42.2 (5.6) 0.1
Mental health composite 0.25 0.09
Pretreatment 44.9 (7.0 46.0 (8.0)
Posttreatment 47.4 (5.7) 04 48.8 (4.4) 04
12-wk follow-up 49.2 (3.6) 0.8 45.0 (8.0) 0.1
3Cohen d = ([mean 1 - mean 2] / pooled standard deviation) comparing pretreatment with posttreatment and pretreatment with 12-wk follow-up. Note that
calculations were made so that a positive value denotes improvement on that outcome. °P values based on overall model, including all three time points
(pretreatment, posttreatment, and 12-wk follow-up). See text for explanation of post hoc analyses. CBTI-Phone, cognitive behavioral therapy for insomnia by
telephone; IPC, information pamphlet control; SD, standard deviation.

compared with small to medium treatment effects for IPC
participants. It is important to note that the study excluded
potential participants with poorly controlled psychiatric and
medical conditions, which likely contributed to restricted
ranges on these outcomes at baseline. As a result, our find-
ings cannot be extended to individuals with chronic insomnia
and clinically significant levels of depression, anxiety, and
fatigue. Nevertheless, the findings do suggest that the CBTI-
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Phone intervention may improve daytime sequelae typical of
chronic insomnia.

Acute sleep and daytime functioning treatment gains were
sustained at 12-week follow-up in CBTI-Phone participants.
We found no significant posttreatment to follow-up differences
on any sleep/wake diary or daytime symptom outcome. More-
over, we found that 80% of CBTI-Phone participants (12 of
15) continued to be classified as “in remission” from insomnia
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12 weeks after treatment completion. These findings lend pre-
liminary support to the sustainability of treatment gains using
telephone-delivered CBTI.

The findings from our study are consistent with those from
the only other existing controlled study to evaluate telephone-
delivered CBTL** In that study, telephone-delivered CBTI
produced improvements in sleep and daytime symptoms that
were equivalent in magnitude to those observed after treatment
delivered individually and in groups. Acute treatment gains
were also sustained 3 and 6 mo posttreatment. Components of
treatment were similar to the ones used in our study; however,
screening and data collection were conducted in person, even
for participants assigned to receive CBTI by telephone. Thus,
our study demonstrated the efficacy of CBTI for chronic insom-
nia, while providing a potentially less costly and more conve-
nient alternative to in-person CBTI. Our study is also the first to
compare telephone-delivered CBTI to a much simpler delivery
format (pamphlet), and to show that CBTI-Phone offers advan-
tages over improvements that may occur due to the pamphlet
intervention, time, or placebo effect.

Our study had components that differed from most insom-
nia treatment trials. First, screening of participants, collection
of study assessments, and treatment delivery were all conducted
by mail and telephone rather than in person. The primary benefit
of this approach is that study participation was not restricted by
residence location. Although we limited the scope of our recruit-
ment to a geographically small area, future studies should in-
clude individuals living in rural or remote locations with limited
resources, and those with limited mobility or with travel restric-
tions. Screening and study outcomes could also be administered
by computer, further enhancing feasibility and reducing costs.
Second, we intentionally built into our study design an a priori
criterion of “treatment success” to determine treatment dis-
continuation rather than delivering a predetermined number of
treatment sessions (e.g., six or eight sessions). We opted for this
method because it more accurately reflects the approach taken
in most clinical settings. As a result, we were able to deliver
the CBTI-Phone intervention in a relatively time-efficient man-
ner (mean sessions = 5.1 + 1.7, with 60% requiring only four
sessions). The validity of our “treatment success” criteria was
supported by the maintenance of acute treatment gains at 12-wk
follow-up, with 80% of CBTI-Phone participants (12 of 15) be-
ing classified as “in remission” from insomnia. We believe that
this approach to determine appropriate treatment termination is
more likely to be adopted in clinical practice and thus should be
considered in subsequent insomnia treatment trials.

CBTI-Phone participants showed clear benefits in terms of
sleep and daytime symptoms at posttreatment and follow-up,
but it is important to note that IPC participants showed improve-
ments of a similar magnitude on most of the sleep and daytime
symptom assessments. This finding was unexpected, because
other recent insomnia trials using information controls have
not found similar posttreatment sleep improvements.’! Dif-
ferences in methods could account for a greater treatment re-
sponse among our control participants. For example, we used
a different information pamphlet from the American Academy
of Sleep Medicine (Cognitive-Behavioral Therapy for Insom-
nia vs. Insomnia, Sleep as We Grow Older, and Sleep Hygiene),
which may have had more content overlap with our active tele-
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phone-delivered intervention. Second, both studies conducted
telephone follow-up with control participants but we specifi-
cally reviewed the pamphlet during the phone session, whereas
participants in the study by Buysse et al.’! were encouraged to
continue study participation. Although the pamphlet review was
conducted without providing individualized recommendations,
the approach in our study may have been more therapeutic than
we anticipated, or at least the implicit endorsement of this infor-
mation through the review may have motivated participants to
adhere more closely to the recommendations. The phone con-
sultation may have also been the initial review of the material
for some participants. Nevertheless, our findings suggest that an
educational pamphlet plus a single phone follow-up may be a
cost-effective, efficacious, and minimally burdensome treatment
for certain patients with insomnia. Similar simple interventions
have been used successfully in other areas of sleep medicine,
such as to improve continuous positive airway pressure adher-
ence in patients with obstructive sleep apnea.” Future studies
should seek to clarify which insomnia subtypes are most likely
to respond to these simple insomnia interventions. These evalu-
ations should also include daytime symptom measures, because
our study found consistently greater posttreatment improvement
on these variables among CBTI-Phone participants.

The major strengths of the current study were the random-
ized controlled trial design, active minimal intervention com-
parison condition, and inclusion of methods to ensure treatment
integrity. The findings need to be interpreted, however, in the
context of several limitations. The study sample included pre-
dominantly women with chronic primary insomnia, a minority
of whom had medical/psychiatric comorbidities and/or used
hypnotic medication. The generalizability of our findings to
males with insomnia and those with more clinically relevant
psychiatric and medical symptoms remains unknown. More-
over, the observed maintenance of treatment gains at follow-
up need to be viewed cautiously given that assessments were
conducted only 12 weeks posttreatment. Our primary outcomes
were based on subjective reports, which are the preferred pri-
mary outcome for insomnia trials, but still subject to response
bias. Inclusion of objective measures of sleep, such as actigra-
phy or polysomnography, would have strengthened the study
design by providing a more detailed assessment of sleep. Sixty
percent of CBTI-Phone participants required only four sessions
to achieve “treatment success,” but the duration of some ses-
sions was longer than would be practical in many clinical con-
texts (e.g., 75" percentile of session duration was 50.1 min).
Thus, future work is required to refine the treatment sessions
further and maximize treatment efficacy while minimizing par-
ticipant burden. Finally, participant screening was conducted
entirely by questionnaire and follow-up phone assessments.
We therefore had no objective verification that participants in
our study did not have other sleep or medical disorders that
were causally related to their insomnia. The magnitude of im-
provements in the current study, however, suggest that sleep
improved for most participants in spite of any other conditions
that may have been present.

In summary, our findings support the efficacy of telephone-
delivered CBTI to improve sleep and waking function in indi-
viduals with chronic primary insomnia. The results from this
study can be placed in the context of other previously explored
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CBTI modalities, including brief in-person®'** group,* biblio-
therapy with and without consultations,?’***? and Internet.>>?’
Future large-scale controlled treatment studies are warranted in
more diverse samples of individuals with chronic insomnia us-
ing both trained and naive therapists to deliver the intervention.
These studies should also include cost analyses to compare dif-
ferent modalities for delivering CBTL. If future studies support
the benefits of this approach, telephone-delivered CBTI could
be offered as an effective treatment option in a stepped-care
model to treat insomnia.
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