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Abstract

Insomnia is a major health problem, with significant psychological, health, and economic
consequences. Studies have demonstrated that cognitive-behavioural therapy can effectively treat
insomnia; however, treatment availability is limited by many factors, including a lack of trained
clinicians. One potential way to overcome these barriers is to use the Internet to deliver treatment.
Toward this aim, we developed a self-guided, interactive, tailored Internet intervention for adults
with insomnia (SHUTI: Sleep Healthy Using The Internet). The current paper provides a detailed
description of SHUTi and examines users’ perceptions of the intervention’s usefulness and
effectiveness. The study was part of a larger randomised controlled trial (RCT) to test the efficacy
of SHUTI, but findings in this paper are based only on the 21 participants who completed the post-
assessment after using SHUTI. The overwhelming majority rated SHUTi as convenient,
understandable, and useful. Nearly all (95%) indicated that the program had at least somewhat
improved their sleep, sleep efficiency, and overall quality of life. Ninety percent perceived the
intervention as effective and predicted it would be effective in producing a long-term cure. Although
these results were based on a small sample, they provide encouraging evidence of the potential for
Internet interventions to be accepted by patients.
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Sciences, Behavioral Health & Technology, P.O. Box 801075, Charlottesville, Virginia 22908, fpg4s@virginia.edu, Phone: (434)
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Introduction

Sleep difficulties are one of the most prominent medical complaints among Americans.
Epidemiologic studies indicate that 30% to 48% of the adult population report insomnia
symptoms (Ohayon, 2002), with approximately 10% to 15% suffering from chronic insomnia
(Ford & Kamerow, 1989; Mellinger, Balter, & Uhlenhuth, 1985; Ohayon; Simon & VonKorff,
1997). Despite the prevalence of insomnia, fewer than 15% of individuals with chronic
insomnia have received any type of treatment (Mellinger et al., 1985) and less than 5% have
sought medical care specifically for their sleep problems (Gallup Organization, 1991). When
helpis obtained, itis usually in the form of pharmacotherapy (Morin, LeBlanc, Daley, Gregoire,
& Merette, 2006; National Sleep Foundation, 2005). Although sleep medications have been
shown to be an effective short-term treatment for acute insomnia (Holbrook, Crowther, Lotter,
Cheng, & King, 2000; Nowell et al., 1997), their use is also associated with several limitations,
including the risk of dependency, adverse daytime effects, decreased effectiveness over time
and sleep stage alterations (Holbrook et al., 2000; Morin & Wooten, 1996).

Cognitive-behavioural therapy (CBT) for insomnia (Morin, 1993; Morin & Espie, 2003) is a
non-pharmacological treatment alternative that targets the maladaptive behaviours and
dysfunctional thoughts believed to perpetuate sleep difficulties, and it has been identified as
one of the most effective insomnia treatments (Edinger, Wohlgemuth, Radtke, Marsh, &
Quillian, 2001; Morin et al., 2006). Meta-analyses have confirmed the reliability of cognitive
and behavioural techniques in treating insomnia (Morin; Morin et al., 1999; Murtagh &
Greenwood, 1995; Pallesen, Nordhus, & Kvale, 1998). In addition, CBT for insomnia has been
associated with longer lasting treatment gains and greater patient satisfaction, with individuals
rating the treatment as more effective and acceptable than medication (Morin, Gaulier, Barry,
& Kowatch, 1992; Morin, Colecchi, Stone, Sood, & Brink, 1999).

Despite the positive outcomes associated with CBT for insomnia, its ability to address insomnia
on a public health scale is currently limited by inaccessibility to treatment and clinicians,
including a shortage of trained clinicians and poor geographic distribution of knowledgeable
professionals (Edinger & Means, 2005). Using the Internet to deliver treatment could be an
effective and efficient way to overcome these barriers, allowing for greater dissemination and
access for underserved patient populations. The interactive Internet intervention called Sleep
Healthy Using The Internet (SHUTI) was created to investigate the efficacy of delivering a
fully automated CBT intervention for insomnia via the Web. This paper provides a detailed
description of the SHUTI system and summarizes users’ reactions to SHUTI in terms of
perceived usefulness and effectiveness.

SHUTI System Description

The Internet intervention (SHUTI) is accessed through the main welcome page at
www.shuti.net where users enter their unique username and password to gain access to the full
system. From this welcome page, some features of the system are open to both authorized users
and the general public, including: information about how to contact the research team, a
“Frequently Asked Questions” (FAQ) page addressing technical issues, links to sleep
organizations in the United States, and a “Learn About the Program” tab that provides a brief
introduction to the system. Given online security concerns and the importance of maintaining
patient confidentiality, all user data is protected and not accessible to unauthorized parties.
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The SHUTI system was created with an emphasis on both usability and appeal, with the ultimate
goal of creating an online environment that was engaging, effective, and secure. Figure 1 shows
the basic structure of the program.

Once logged in, each user is presented with a personalized “Home Page” (see Figure 2) that
provides information based on that user’s progress in the SHUTI system (for example, a new
user would have a welcome page and instructions about beginning the program, whereas a user
who is further along might have information about completing the next treatment assignment).
The left side of the screen contains the “Information Center,” which also allows for easy
navigation to each of the main sections of the site: Home, Diaries, Cores and Print Center. The
“Alerts” section of the Information Center provides messages about user progress through the
program including upcoming assignments. In addition, the Information Center has tabbed links
to Sleep Diary entry forms and the Diary Calendar, which are two frequently visited sections
users access to complete sleep diaries. The Print Center contains the printable elements
completed in the program. The Diaries and Cores sections are described in greater detail below.

There are three tabs at the bottom of the home page that users are able to access at any time.
New users are instructed to click on the “How to Use” tab, which brings them to a tutorial
containing step-by-step instructions for how to navigate the program. The “Contact Us” tab on
the home page provides contact information for the study office and researchers. The
“Disclaimer” tab reminds users that the information provided is for educational purposes only
and should not replace or override a physician’s care.

Sleep Diaries

The SHUTI system relies on standard Sleep Diary data that is entered by the user to track
symptoms, record progress, and tailor treatment recommendations. The Sleep Diary (Morin,
1993) consists of ten questions inquiring about length of naps, hour of bedtime, minutes to fall
asleep, number of nighttime awakenings, duration of nighttime awakenings, hour of awakening
in the morning, hour of arising (getting out of bed) in the morning, and a description of any
sleep aids that were used. In addition, users rate two questions on a 5-point scale: how
exhausted/refreshed they feel upon awakening and how restless/sound they rate their sleep.

Users are required to keep two weeks of baseline diaries prior to beginning the intervention to
establish a baseline, and are then encouraged to continue to keep diaries throughout the
intervention. During treatment, this sleep diary information is used to calculate the users’ sleep
efficiency and assign personalized “Sleep Windows” (an assigned bedtime and arising time
which is the only time the user is instructed to sleep) based on their sleep efficiency of the past
week. Use of Sleep Windows results in a form of sleep restriction that involves placing limits
on the amount of time spent in bed to match the actual amount of time asleep to strengthen the
homeostatic sleep drive and increase sleep efficiency. Users receive a new Sleep Window if
they enter a sufficient number of diaries.

As is typically done in face-to-face insomnia treatment, Sleep Window changes are not made
without documented improvements (or regressions) in sleep efficiency. If users do not enter
the required diaries, and thus do not receive new Sleep Windows, this could hinder treatment
progress. Because mandating diary entry during the intervention could lead to increased
nonadherence, the program allows users to continue without entering daily diaries and
receiving the weekly Sleep Window. Algorithms were developed and incorporated into the
program to determine whether the Sleep Window should be increased, decreased, or
maintained. Users then select their preferred arising time and the program assigns a Sleep
Window.
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The Cores act as an online analog for the weekly sessions conducted in face-to-face CBT for
insomnia. The SHUTI intervention content contains the essential treatment elements of CBT,
including behavioural, educational, and cognitive techniques (Morin, 1996; Morin, 1993).
Operationalizing insomnia treatment into the Cores allowed for clear definition and separation
of treatment components.

Each Core follows a similar structure: Core objectives, main content, homework, and review.
The Core objectives provide a rationale for learning the material from that week’s Core by
addressing the questions, “What will I learn in this core?” and “Why is this core important?”
Each Core also includes a Homework page that lists suggestions for how to improve sleep over
the coming week. Finally, each Core ends with a Summary page that provides a review of the
main points presented in the Core.

A new Core becomes available one week after the completion of the previous week’s Core,
and each Core typically requires 45-60 minutes to complete. Users are free to revisit Cores as
many times as they like. The main content screens for each Core address a unique aspect of
insomnia treatment through a variety of interactive features, including myth/reality buttons,
animations that provide a topic visual to enhance comprehension, “learn more” buttons that
provide in-depth information about a topic, quizzes to test a user’s knowledge and impart
additional information, and vignettes.

The intervention involves a high degree of interactivity and personalization. In addition to the
tailoring based on sleep diaries (described above), personalization also occurs in the form of
goal-setting exercises. At the beginning of the program, for example, users are asked to set
specific targets for different aspects of their sleep including their sleep onset latency, number
of nighttime awakenings, and time spent awake in the middle of the night. At the end of the
study, they are asked to re-evaluate their goals and to track their progress towards meeting
these goals. They are then given the opportunity to set and work toward longer-term goals
using the knowledge, skills, and cognitions gained while using SHUTI. Although they are not
instructed to redo the program with these revised goals, they are invited to continue to use
SHUTIi to help them meet these longer-term goals. Further personalization occurs throughout
the SHUTI program in the form of symptom checklists and homework assignments in which
users are asked to describe the specifics of their experience with insomnia.

A Dbrief description of each of the six treatment Cores is included below. Figure 3 illustrates
key content from the SHUTI Cores.

Overview Core—The Overview Core provides an overview and rationale for treatment. It
defines insomnia, discusses its impact, and lists the associated risk factors. The Core concludes
by highlighting the appropriateness and effectiveness of CBT treatment for insomnia.

Sleep Behavior Core 1—Sleep Behavior Core 1 introduces sleep restriction (Spielman,
Saskin, & Thorpy, 1987) and stimulus control (Bootzin, 1972; Bootzin, 1979). Sleep restriction
is a form of systematic sleep deprivation in which a restricted Sleep Window is maintained to
allow the body to relearn proper sleeping dynamics and increase sleep efficiency. Stimulus
control aims to reduce the anxiety or conditioned arousal individuals may feel when attempting
to go to bed.

Presented during the same week as the Overview Core, this Core lays out the rationale for the
sleep restriction element of treatment. After users set a preferred arising time, they are assigned
a restricted period for sleep (Sleep Window) for the upcoming week based on sleep efficiency
calculations from their baseline diaries. Typical concerns about sleep restrictions are addressed
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(e.g., “...if I stay in bed less time, | won’t be able to function the next day”), and users are
cautioned that they may initially feel more tired as they adjust to the new sleep schedule.
Although Stimulus Control is covered in detail in the following Core (Behavior Core 2), a few
“Ground Rules” are introduced in this Core, including going to bed only when sleepy, getting
out of bed when not sleeping, maintaining a regular morning arising time, avoiding naps, and
reserving the bed for sleep and sex only.

Sleep Behavior Core 2—Sleep Behavior Core 2 extends what is taught about sleep
restriction and stimulus control in Sleep Behavior Core 1. It begins by addressing user’s
concerns about the restricted sleep schedule and incorporates motivational elements because
this is a critical point in treatment when people often feel tired after a week of sleep restriction.
It acknowledges the difficulty of this step, while also reminding users that this is a common
experience and that coping with daytime sleepiness will ultimately help them to sleep better
at night. Behavior Core 2 then reviews and expands the “Ground Rules” of Stimulus Control
taught in Behavior Core 1. Behavior Core 2 also provides additional instructions about the
importance of developing a pre-sleep routine and “unwinding” for at least one hour prior to
bedtime.

Sleep Education Core (Sleep Hygiene)—The Education Core (also called Sleep
Hygiene) follows Sleep Behavior Core 2. In this Core, users learn about the many lifestyle
(caffeine, nicotine, alcohol, diet, exercise) and environmental (room temperature, noise,
lighting, air quality, bedroom and bedding comfort) factors that impact sleep. Users view an
example of two different people’s rooms and are able to click through and “correct” the
different problems that they encounter. For example, they can make a number of environmental
changes to Peter’s bedroom including lowering the curtains to block out light from the street
or changing the thermostat in the bedroom to avoid extreme temperatures. Users can help
Yvonne adopt a more sleep-friendly lifestyle through a number of adjustments such as
replacing her glass of wine with milk.

Sleep Thoughts Core (Cognitive Restructuring)—The Sleep Thoughts Core (also
called Cognitive Restructuring) attempts to address and change the sleep-related negative
beliefs and thoughts that may exacerbate sleep difficulties. This Core introduces common
sleep-related cognitive distortions (called “thinking errors” in the program) including all-or-
none thinking, exaggeration/catastrophic thinking, over-generalization, selective attention, and
emotional reasoning. Among other exercises, users are asked to record their daily thoughts,
beliefs, and attitudes about sleep. They are subsequently asked to evaluate which emotions
result from these thoughts or beliefs. Lastly, they are taught strategies to challenge (and
ultimately replace) unhelpful sleep cognitions.

Problem Prevention Core—The fifth and final treatment Core aims to solidify users’
knowledge from the previous Cores and prevent future problems by preparing users to cope
with potentially difficult nights in the future. The Core provides instructions on how to continue
adjusting the Sleep Window and reviews the educational, behavioural, and cognitive
techniques presented in the previous Cores. The Core also provides an explanation of the
difference between a lapse (an occasional bad night) and relapse (the return of insomnia) and
works to prepare users for both. Users learn to identify situations that place them at high risk
for experiencing poor sleep, as well as strategies to manage their thoughts and behaviours when
the inevitable bad night occurs. They are encouraged to continue to use SHUTI as needed.

SHUTI Treatment Utility and Impact

Twenty-two adults with insomnia received access to SHUTI as part of a randomised, controlled,
efficacy trial of the program. Twenty-one participants (95%) returned for post-assessment and
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described their experiences with SHUTI. This sample of 21 was primarily female (81%),
Caucasian (95%), and well-educated (16.6+3.1 years of education). On average, participants
were 45.0+10.8 years of age, and all participants reported using the Internet and checking email
at least once per week. As part of study enrollment, participants went through a screening
interview to determine that they met criteria for insomnia (based on a combination of
requirements from the DSM-IV and the ICSD) and to introduce them to the online system.
Their average duration of sleep problems was over 10 years (10.6+8.2 years) and they reported
an average of 5.1£1.6 nights per week of sleep difficulties.

To assess their experience using SHUTI, users completed the Internet Intervention Utility
Questionnaire (UQ) for SHUTi and the Internet Intervention Impact Questionnaire (1Q) for
SHUTI. The UQ is a 16-item measure designed to assess usability, likeability, usefulness,
understandability, and convenience of the Internet intervention. The IQ is a 14-item measure
designed to assess users’ perceptions of the impact of the online program on targeted symptoms.
Responses on both questionnaires are rated on 5-point Likert scales from 0 (“not at all”’) to 4
(“very”). A previous Internet intervention study found good internal reliability for these
measures (alpha =.69 for the 1Q; and a range of .64 to .94 on the subscales of the 1Q) (Ritterband
etal., 2008). The UQ also includes two additional open-ended questions that inquire about the
most and least helpful aspects of the program to assist with future modifications to the system.

With respect to utility, 100% of subjects indicated that the program was mostly (3) easy or
very (4) easy and convenient to use. Ninety-five percent indicated that it was mostly or very
understandable; eighty-six percent reported that it was mostly or very useful; and 81% indicated
that it was mostly or very enjoyable (95% indicated that it was at least somewhat (2) enjoyable).

Information/Implementation—Ninety percent stated that the material was mostly (3) or
very (4) consistent with what they heard from other doctors or clinicians. With respect to
adhering to treatment, 86% said they were mostly or very able to keep the sleep diaries, and
62% stated that were mostly or very able to follow through with treatment recommendations
(90% stated that they were at least somewhat (2) able to do so).

Service Reduction—Of those who responded to the service reduction items (n=14), at least
half indicated that the Internet intervention at least somewhat (2) reduced their doctor visits
(57%) and phone calls made to their doctors (50%).

Acceptability/Suitability—Ninety percent stated that they believed the treatment was
mostly (3) or very (4) effective, and 81% indicated that the treatment would be mostly or very
effective in producing a long term cure. Fifty-seven percent also believed it was mostly or very
effective in improving other aspects of their daytime functioning (e.g., alertness, performance,
mood), and 95% believed it was at least somewhat (2) effective in improving these aspects.

Perceived Effectiveness—Ninety percent stated that they believed the treatment was
mostly (3) or very (4) effective, and 81% indicated that the treatment would be mostly or very
effective in producing a long term cure. Fifty-seven percent also believed it was mostly or very
effective in improving other aspects of their daytime functioning (e.g., alertness, performance,
mood), and 95% believed it was at least somewhat (2) effective in improving these aspects.

Perceived Impact—Ninety-five percent of participants who used SHUTI indicated that they
believed the program at least somewhat (2) improved their sleep. Ninety-five percent also
believed that it at least somewhat improved their sleep efficiency. Ninety percent indicated
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that they believed it at least somewhat improved their overall quality of life. Although 45%
(n=10) stated that sleep medications were “not a problem for me,” for those who responded to
this item (n=11), 73% believed that the program at least somewhat helped them reduce or
eliminate the need for sleep medications.

Discussion

Limitations

Conclusion

Insomnia is a significant public health problem with few non-pharmacological treatment
resources. The SHUTI intervention attempts to operationalize and transform a well-validated
face-to-face treatment for insomnia (CBT for insomnia) into a Web-based system. The SHUTI
program is an interactive system that tailors its recommendations to each user through the use
of their input, such as daily sleep diaries and symptom checklists. SHUTI users overwhelmingly
found the program to be easy, convenient, understandable, useful, and enjoyable to use. Most
users felt able to keep sleep diaries, a key component of CBT treatment for insomnia, and the
majority felt able to implement treatment recommendations. They reported that information
was largely consistent with clinician recommendations and that it tended to reduce the
frequency with which they needed to consult their physician regarding sleep problems. They
indicated it was somewhat effective in improving sleep, sleep efficiency, and overall quality
of life. Ninety percent reported that the system was mostly or very effective, and on the whole,
users felt the program was an acceptable means of treatment for both themselves and others.

Although these findings offer support for the acceptability of an Internet-based intervention
for insomnia, they must be considered in light of some limitations. The sample in this study
was small and homogenous in terms of racial / ethnic (95% Caucasian), geographic (all in
central Virginia, United States) and diagnostic diversity (primary insomnia only). More
research is needed to evaluate how different populations (e.g., diagnostic comorbidity,
geographic diversity) respond to an Internet intervention for insomnia. This sample of SHUTI
users also had a significantly lower attrition (5%) rate than is typically found in other Internet
interventions (21%) (Wantland, Portillo, Holzemer, Laughter, & McGhee, 2004). Given the
low attrition rate, this sample may have been more motivated than most Internet intervention
populations and thus rated it more positively than would be seen in other populations. Further
studies will need to examine whether patients in other samples (for insomnia, as well as other
disorders) continue to evaluate Internet interventions as useful and effective.

Although these results were based on a small sample of users, they provide encouraging
evidence of the potential for Internet interventions to be accepted by patients. Obviously the
success of Internet interventions will depend not only on patient acceptance but also on
treatment success, and efficacy trials will remain a critical part of the expanding Internet
intervention literature (Murray, Burns, See, Lai, & Nazareth, 2005; Ritterband et al., 2003;
Wantland et al., 2004). This indication of patient acceptance does, however, add support for
the notion that Internet interventions have considerable potential for delivering structured
behavioural programs.
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can only accepr diary information no more than 3 days old. So, be sure

to log on each day to track your sleep informaton.

Diarics: To begin entering your Diaries, click the DIARIES button on the left in

T'o enter your Diar DIARIES the Informaton Center.

| Cores:

l You may review

HOW TO USE CONTACT US DISCLAIMER
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Figure 2.
SHUTI Home Page
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Introduction of stimulus control: Going to bed only when sleepy, Leaving bed if unable
to sleep, Maintaining regular morning rising time, Using bed only for sleep, No napping.

<D
!

Figure 3.
SHUTI Treatment Cores
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Easy to use
Convenient to use
Understandable
Useful
Enjoyable
Consistent with info from doctors  []
Help reduce doctor visits * [ ]
Help reduce phone calls to doctor * [ ]
Acceptable for you
Acceptable for others
Suitable TX for getting to sleep
Suitable TX for staying asleep

Suitable TX for waking too early [ ]

General effectiveness

Effective as along term cure | ]

Effective in improving daytime functioning | ]
Able to keep sleep diaries

Able to follow-through with TX recommendations

0 10 20 30 40 50 60 70 80 90 100

*N=14  [Notatall |:|5Iightly [ [o— .Mostly .Very

Participants indicated to what extent each term applied to the
Internet intervention using the 5-point scale provided.

Figure 4.
graphically depicts the findings from the Internet Intervention Utility Questionnaire (UQ).
Results from Internet Intervention Utility Questionnaire
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General sleep
Falling asleep
Waking at night
Waking too early
Sleep efficiency
Sleep soundness

Sleep restoration

Overall quality of life

Physical activities |

Social relationships

Social activities
School/work attendance
School/work performance

Reduced need for sleep medications ¥

Page 14

I

[

10 20 30 40 50 60 70 80 90 100

“n=11 D not a problem . not at all I:I slightly .somewhat Dfairiy . very

Participants indicated to what extent the Internet intervention improved
each area using the 5-point scale provided.

Figure 5.

graphically depicts the above findings from the Internet Intervention Impact Questionnaire

(1Q).

Results from the Internet Intervention Impact Questionnaire
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