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Abstract

Introduction

Insomnia is highly prevalent among cancer survivors.
Previous research suggests cancer survivors may prefer
non-pharmacological insomnia treatments and are
especially amenable to alternative treatments such as
hypnosis. Yet, little is known about the applicability of
hypnosis to treat insomnia among cancer survivors. This
study investigated feasibility and preliminary efficacy of
self-hypnosis recordings available on the web to improve
sleep, fatigue, mood, and quality of life in cancer
survivors. Twenty-eight cancer survivors with insomnia
were randomly assigned to a self-hypnosis group that
immediately received a 4-week self-hypnosis
intervention for insomnia (n = 14) or to a waitlist control
group (n = 14). The main outcomes of sleep, fatigue,
mood, and quality of life were assessed via online preand post-treatment questionnaires and sleep diaries.
Intervention usage, perceived impact, and feedback were
also obtained. Overall adjusted effect sizes show small
self-hypnosis treatment effects in sleep, fatigue, mood,
and quality of life; however, with this small sample size,
improvements were not found to be statistically
significant. The intervention appears feasible as most
participants utilized the intervention and most perceived
it as at least somewhat helpful. Additional research is
needed to determine whether this self-treatment option is
efficacious for cancer survivors with insomnia.

Cancer survivors are significantly more likely than
those without a history of cancer to experience
insomnia (Mao, Farrar, Bowman, & Armstrong, 2007).
Approximately 30% of cancer survivors meet
diagnostic criteria for insomnia, a rate that is almost
three times that found in the general population (Morin,
LeBlanc, Daley, Grégoire, & Mérette, 2006). Research
suggests insomnia among cancer survivors is associated
with fatigue (Carpenter et al., 2004; Donovan &
Jacobsen, 2007; Reyes-Gibby, Aday, Anderson,
Mendoza, & Cleeland, 2006), mood disturbance,
(Bardwell et al., 2008; Carpenter et al., 2004; Donovan
& Jacobsen, 2007; Foley, Ancoli-Israel, Britz, &
Walsh, 2004; Mao et al., 2007; Reyes-Gibby et al.,
2006), and decreased quality of life (Bardwell et al.,
2004; Penedo, Dahn, Shen, Schneiderman, & Antoni,
2006). Not surprisingly, insomnia has become a top
health concern among cancer survivors (Mao et al.,
2007).
Insomnia is most often treated with pharmacotherapy
which can be effective in the short-term (Fiorentino &
Ancoli-Israel, 2007; Holbrook, Crowther, Lotter,
Cheng, & King, 2000; Krystal, 2009; National Institutes
of Health, 2005; Nowell et al., 1997), but fails to treat
the underlying condition. Further, pharmacotherapy is
associated with increased risk for tolerance/dependence,
residual next-day effects, and the potential for negative
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interactions with other medications taken by cancer
survivors (Mendelson, 1987; O'Donnell, 2004; Savard
& Morin, 2001). Given this, cancer survivors may be
reluctant to take these medications (Fiorentino &
Ancoli-Israel, 2007; Savard & Morin, 2001).
Many cancer survivors prefer non-pharmacological
treatment options, and there is mounting evidence that
non-pharmacological treatments (Morin, 1993; Morin
& Espie, 2003) may be more effective than medications
in combating insomnia in the long term for general
populations (National Institutes of Health, 2005), as
well as for cancer survivors (Davidson, Waisberg,
Brundage, & MacLean, 2001; Dirksen & Epstein, 2008;
Epstein & Dirksen, 2007; Espie et al., 2008; Fiorentino
et al., 2010; Quesnel, Savard, Simard, Ivers, & Morin,
2003; Savard, Simard, & Morin, 2005). A review of
existing empirical literature on applications of one type
of non-pharmacological treatment, hypnosis, to treat
insomnia suggests it may be a useful and promising
treatment (Graci & Hardie, 2007). One barrier to using
behavioural
or
non-pharmacological
treatment
approaches for insomnia is reliance on practitioners to
deliver these alternative interventions. This may be of
particular importance for cancer survivors who are
already burdened with frequent medical visits.
To reduce barriers associated with face-to-face care
and clinician-delivered interventions, researchers and
clinicians have begun investigating whether the internet
can function as a vehicle for delivering care.
Encouragingly, evidence from outcome trials supports
the efficacy of internet-delivered interventions for a
broad range of behavioural and mental health concerns
(Benight, Ruzek, & Waldrep, 2008; Bewick et al.,
2008; Bock, Graham, Whiteley, & Stoddard, 2008;
Griffiths, Lindenmeyer, Powell, Lowe, & Thorogood,
2006; Marks, Cavanagh, & Gega, 2007; Murray, Burns,
See, Lai, & Nazareth, 2005; Ritterband et al., 2003;
Saperstein, Atkinson, & Gold, 2007; van den Berg,
Schoones, & Vliet Vlieland, 2007). Evidence suggests
that non-pharmacological treatments for insomnia can
also be effectively delivered over the web (Ritterband et
al., 2009; Ström, Pettersson, & Andersson, 2004;
Suzuki et al., 2008; Vincent & Lewycky, 2009). These
interventions are particularly promising given recent
estimates that more than 25% of the world population
has access to the internet (Miniwatts Marketing Group,
2010) and that large percentages of online users are
already turning to the internet for health information
(Fox, 2006). Among patients of all stages of cancer,
internet use is also widespread (Ziebland et al., 2004),
suggesting that this patient population may be
particularly amenable to accessing care via the web.
Given wide-spread internet access, including among
cancer survivors, this randomised waitlist control study
for cancer survivors sought to evaluate the feasibility
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and preliminary efficacy of a self-hypnosis intervention
for insomnia delivered through audio recordings made
available on the web. The primary aim was to evaluate
changes in sleep, fatigue, mood, and quality of life. The
secondary aim was to obtain participants’ evaluation of
the self-hypnosis intervention in terms of their program
usage and perceptions regarding treatment impact.
Participants’ feedback regarding likes, dislikes, and
suggested changes was also acquired. It was
hypothesized that self-hypnosis would be feasible and
that those who had access to and used self-hypnosis
would exhibit improved sleep, fatigue, mood, and
quality of life.

Method
The current exploratory study occurred within the
context of a parent randomised waitlist controlled trial
that examined the feasibility and efficacy of using an
automated internet intervention (SHUTi: Sleep Healthy
Using the internet) to improve sleep in cancer survivors
with insomnia. SHUTi is a 9-week intervention based
on the primary tenants of cognitive-behavioural therapy
for insomnia (Thorndike et al., 2008) and has been
shown to be efficacious among patients without
comorbid medical problems (Ritterband et al., 2009). A
description and results of the parent study investigating
the efficacy of SHUTi with cancer survivors are under
review elsewhere. It is important to note, however, that
the SHUTi intervention is distinct from the selfhypnosis intervention and does not include hypnosis
techniques. More details on the self-hypnosis
intervention are included below. For the current study,
all participants in the parent study were re-randomised
following the 9-week internet intervention period as
shown in Figure 1.
Exclusion criteria included current untreated
diagnosis of a sleep disorder other than insomnia (e.g.,
sleep apnea, restless legs syndrome, narcolepsy,
parasomnias); having a major medical condition other
than cancer suspected to contribute to sleep disturbance;
having a psychiatric disturbance (e.g., major depression
or psychosis); current substance abuse or dependence;
having started counselling or psychotherapy for
insomnia within the past 3 months; recent (within past
month) changes in medication regimen (for sleep,
depression, or anxiety); shift work schedule or other
irregular sleep pattern; and current pregnancy or intent
to become pregnant in the next 4 months. All
participants completed the informed consent process
and were paid $100 upon completion of all assessments
required by the parent study and this study. Approval
was obtained by the Institutional Review Board at the
University of Virginia Health System.
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Figure 1. Study enrolment flow

Procedure
Interested individuals contacted our research centre
via phone or email. Research staff conducted a brief
phone screen before inviting potentially eligible
participants to attend an in-person screening session.
During the in-person visit, participants completed the
informed consent process and participated in a semistructured interview to ensure eligibility. At the
conclusion of the in-person visit, participants followed
the parent study procedures including completion of
online baseline questionnaires, 10 days of online
baseline sleep diaries, and group randomization (SHUTi
or waitlist control for 9 weeks). The post-treatment
assessment period for the parent study served as the

pre-assessment period for this study. At this assessment,
henceforth called self-hypnosis pre-assessment,
participants filled out an online battery of
questionnaires at home and completed 10 days of daily
online sleep diaries. Automatic daily email reminders
prompted participants to enter their online sleep diaries.
After completion of the self-hypnosis pre-assessment,
participants were re-randomised to either the
experimental (self-hypnosis) or waitlist (control) group
and received an email with notification of their group
assignment. Random group assignment was based on a
computer-generated randomization schedule managed
by the project coordinator (ETB).
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Self-hypnosis participants were instructed to visit a
website that provided instructions and recordings for
the self-hypnosis intervention (see below for
intervention details) and were provided access to the
self-hypnosis website for 4 weeks. Those in the control
group had no study-related responsibilities during this
4-week period. At the conclusion of this time period, all
participants entered the post-treatment assessment
period where they were again asked to complete an
online battery of questionnaires and 10 days of online
daily sleep diaries (with daily email reminders).
Following study completion, control participants were
provided access to the self-hypnosis program, though
no follow-up data was collected.

Self-hypnosis for insomnia
The project coordinator emailed a link to selfhypnosis participants through which they could access a
website where the self-hypnosis recordings were
available. Participants were instructed to use the
intervention for four weeks. The self-hypnosis
intervention consisted of a set of specific instructions
accompanying four self-hypnosis recordings (titled
Information, Cool, Warm, Floating). Using principles
based on previous hypnosis interventions (Graci &
Sexton-Radek, 2006; Graci & Hardie, 2007), the selfhypnosis recordings were delivered as a standalone
intervention developed by one of the authors (LDB), a
licensed clinical psychologist and approved consultant
through the American Society of Clinical Hypnosis
(ASCH). The ASCH code of conduct with research
participants was followed, including providing
precautions and information for participants in the
'Information' module, which participants were asked to
listen to twice before proceeding with the insomnia
self-hypnosis recordings. The recommended total time
for completing the 4-week intervention was
approximately 6 hours, with most of that time spent
during the first week, learning the process of selfhypnosis.
The first module, Information, consisted of content
about self-hypnosis, including an overview of the
process, common misconceptions, and strategies for a
successful experience. As indicated above, the
Information module also included precautions to be
taken during self-hypnosis. The other three recordings
each consisted of a 20-minute self-hypnosis script for
self-induction of a light trance. This was followed by
deepening, a process by which the trance state is made
more profound, using imagery of cool, warm, or
floating experiences. Suggestions in the form of
anticipation of restorative sleep, improved sleep
hygiene, and nightly pre-sleep rituals, were the core of
the self-hypnosis intervention. Recordings were
available to participants on the website as mp3 files that
could be played directly from the website or
downloaded and played from a separate listening
device. Regardless of the listening format chosen,
participants were asked to listen to the Information
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recording for the first 2 days, and to then listen to the
Cool (day 1), Warm (day 2), and Floating recordings
(day 3). On the remaining 4 days of the first week,
participants were asked to practice self-hypnosis once
per day while listening to their choice of either the
Cool, Warm, or Floating recordings. During weeks 2-4,
participants were instructed to practice self-hypnosis a
minimum of 3 times per week by either listening to
their choice of recordings or practicing the selfhypnosis from memory. Self-hypnosis participants were
asked to download a daily hypnosis diary to document
when they practiced self-hypnosis, which module they
practiced, and whether they elected to listen to the
recordings or practice from memory. If practiced as
recommended, participants would listen to recordings at
least 16 times, requiring approximately 6 hours over 4
weeks to complete the intervention.

Dependent measures
Insomnia Severity Index. As part of the online preand post-treatment assessments, participants completed
the 7-item Insomnia Severity Index (ISI) (Bastien,
Vallières, & Morin, 2001; Morin, 1993). The ISI is a
reliable measure that has been validated for use with
cancer patients (Savard, Savard, Simard, & Ivers,
2005). The ISI is sensitive to changes in treatment
(Bastien et al., 2001) and can be delivered online
(Thorndike et al., in press). The ISI uses a 5-point
Likert scale to rate subjective difficulty with sleep
onset, sleep maintenance, early morning awakenings,
interference with daytime functioning, how noticeable
sleep problems are to others, distress caused by
problematic sleep, and overall sleep satisfaction. Total
scores range from 0-28; higher scores indicate greater
insomnia severity. Categories of insomnia severity are
defined as: ISI scores <8, no insomnia; 8–14, subthreshold insomnia; 15–21, clinical insomnia (moderate
severity); 22–28, clinical insomnia (severe) (Morin,
1993).
Sleep Diary. Participants completed online daily
sleep diaries during pre- and post-treatment assessment.
Sleep diaries are widely used as a reliable and valid
method to collect prospective sleep data (Morin et al.,
1999). The online sleep diaries contained 10 standard
questions, including information about bedtime, sleep
onset latency (SOL; length of time to fall asleep), wake
after sleep onset (WASO; length of time awake during
the night), number of awakenings, wake time, arising
time, daytime naps, rating of soundness of previous
night’s sleep, rating of refreshed feeling upon morning
awakening, and information about medication and
alcohol use as sleep aids. From these data, sleep
efficiency scores can be calculated [sleep efficiency
(SE) = time asleep/time in bed X 100]. Participants
were asked to complete 10 days of diary data within a
2-week period during pre- and post-treatment
assessment. Participants were encouraged and prompted
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to fill out assessment diaries on a daily basis, though the
computer program accepted information that was up to
3 days old. A minimum of 7 completed diaries in both
the pre- and post-treatment assessment were necessary
to be included in analyses.
Fatigue, Mood, and Quality of Life.
Fatigue. Fatigue was assessed during both the preand post-treatment online assessments; participants
completed the Multidimensional Fatigue Symptom
Inventory-Short Form (MFSI-SF), an instrument that
has been shown to be reliable and valid when used with
cancer populations (Stein, Martin, Hann, & Jacobsen,
1998; Stein, Jacobsen, Blanchard, & Thors, 2004). The
30-item instrument has rationally and empirically
derived subscales for general fatigue, physical fatigue,
emotional fatigue, mental fatigue, and vigour. Each
subscale has 6 items rated on a 5-point Likert scale
(0=not at all to 4=extremely). Items are summed to
derive subscale scores (range: 0-24). With the exception
of the vigour subscale, where a higher score indicates
less severe fatigue and more vigour, higher scores
indicate more severe fatigue. A total score (range: -24
to 96) is generated by subtracting the score on the
vigour subscale from the sum of scores for the four
other fatigue subscales.
Mood. To assess mood, participants completed the
Hospital Anxiety and Depression Scale (HADS)
(Zigmond & Snaith, 1983) during both the pre- and
post-treatment online assessments. The HADS is a
reliable and validated 14-item measure that is widely
used in medical settings to detect presence and severity
of anxiety and depression (Bjellanda, Dahlb, Haugc, &
Neckelmannd, 2002). Seven items for anxiety and 7
items for depression are rated on a 4-point Likert scale
(0=symptom not present to 3=symptom considerable).
Scores are summed to create anxiety and depression
subscale scores where higher scores indicate greater
symptom severity (subscale range= 0-21; 0-7, normal;
8-10, borderline; ≥11, likely presence of anxiety or
depressive disorder).
Quality of Life. To assess quality of life, participants
completed the Short Form-12 (SF-12) as part of the preand post-treatment online assessments. The SF-12 is a
valid and reliable 12-item measure of quality of life
(Ware, Kosinski, & Keller, 1996), which results in
physical health and mental health standardized indices
(range 0–100).
Self-hypnosis Usage and Intervention Evaluation
Measures
Usage. Self-hypnosis participants completed daily
hypnosis diaries. These diaries were created specifically
for this study and were available for printing from the
self-hypnosis website. Participants were asked to record
the date the hypnosis was practiced; the module type
used (Information, Cool, Warm, Floating); and the
method used while practicing (listening to a recording
or from memory). Participants were instructed to return
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completed hypnosis diaries by email, mail, fax, or inperson to the research centre.
Perceived Impact. To assess perceived treatment
impact of the self-hypnosis intervention, self-hypnosis
participants completed the Impact Questionnaire (IQ) as
part of the online post-treatment assessment. The IQ is
a 14-item measure designed to assess perceived impact
of an intervention on targeted symptoms along a 5-point
Likert scale (0=Not at all; 1=Slightly; 2=Somewhat;
3=Fairly; 4=Very). Participants are given the option to
select “N/A: This <symptom> was not a problem for
me”. The IQ was adapted from the version used to
evaluate a previous internet-delivered intervention
(Ritterband et al., 2008).
Participant Feedback. Self-hypnosis participants
completed a Treatment Feedback questionnaire that was
created for this study, as part of the online posttreatment assessment. This questionnaire consists of 4
open-ended questions. Questions asked for participants’
perceptions about how helpful the self-hypnosis
intervention was, what they liked the most and least
about the self-hypnosis intervention, and recommended
changes. This information was obtained for purposes of
future revisions to the intervention.

Statistical analyses
After completing the parent trial, 28 participants were
re-randomised to receive either the self-hypnosis
intervention or serve as waitlist controls. It was ensured
that of those assigned to SHUTi in the parent trial, half
were assigned to self-hypnosis and half were assigned
to the waitlist group. This was also true for the waitlist
group from the parent trial. In summary, 14 were
randomised to immediately receive the self-hypnosis
treatment and 14 were randomised to the waitlist
control condition.
At self-hypnosis pre-assessment, two of the subjects
assigned to the control group failed to provide the
minimum number of sleep diary entries. Thus, only 12
control participants are included in the analysis on sleep
diary variables, whereas all 14 experimental subjects
are included in the analysis on sleep dairy variables.
However, all 14 control and 14 experimental
participants were included in the analysis of the
questionnaire variables. At post-treatment assessment,
one control participant did not submit sufficient sleep
diary entries and a second control subject did not
submit responses to questionnaire data. Results are
reported using intent-to-treat (ITT) analyses using the
last observation carried forward. When analyses were
conducted only with participants who completed the
post-treatment assessment, results did not meaningfully
change.
Descriptive statistics were computed for age, sex,
race, marital status, education, type and stage of cancer
at diagnosis, time since completion of active treatment,
and duration and frequency of sleep difficulties.
Baseline comparisons between groups were made using
t-tests for continuous variables (e.g., age, education)
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and 2 tests for categorical variables (e.g., sex, race).
2x2 (treatment group by time) repeated-measures
analyses of variance were conducted to compare
changes within groups across time.
Effect sizes (ES) were especially integral to the
calculation of results in the present study because of the
limitations small sample sizes present to significance
testing (Kline, 2004). Effect sizes are the estimated
magnitude of the relationship between the outcomes
and the receipt of treatment, without inference about
how likely this relationship is to be “significant” (Kline,
2004). Since significance can be heavily influenced by
sample size, ES are especially useful as a descriptive
statistic in low-powered studies.
Pre to post ES were first computed within groups as
standardized mean differences (SMDs) using pooled
baseline SDs, and Hedge’s correction for small sample
size. These SMDs by group were used to compute an
adjusted treatment effect size to account for changes in
both groups with one statistic. The adjusted effect size
was computed by subtracting the control group pre-post
SMD from the experimental group pre-post SMD. All
ES are presented so that a positive ES indicates an
improvement in symptoms and a negative ES indicates
worsening of symptoms. Effect sizes may be interpreted
according to commonly used benchmarks for Cohen’s d
(.20=small, .50=medium, .80=large) (Cohen, 1992). All
analyses were conducted using the statistical software
SPSS for Windows version 18.0.

Results
The majority of participants were women (86%),
white (93%), and married (79%). Other participant
characteristics, including age, education, cancer
diagnosis, cancer stage, time since the completion of
active cancer treatment, and duration of sleep
difficulties are presented in Table 1. There were no
significant differences between the self-hypnosis and
control groups on any baseline demographic or clinical
characteristics. In addition, groups did not differ in
internet comfort or use. Almost all (27/28; 96%)
participants reported they were at least “comfortable”
using the internet, and 23/28 (82%) of participants
reported checking email at least once per day.
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Table 1.
Demographic and clinical characteristics of the sample

Characteristic
Age in years, mean (SD)
Sex
Female
Male
Race
White
Black
More than one race
Marital status
Married/living with
partner
Divorced/separated
Widowed
Never married
Years of education, mean
(SD)

Selfhypnosis
group
(n = 14)
56.4
(13.5)

Control
group
(n = 14)
56.9
(1.3)

56.7
(11.7)

.91

13
1

11
3

24
4

.28

14
0
0

12
1
1

26
1
1

.34

11

11

22

.11

3
0
0
16.6
(2.4)

3
2
1
17.0
(2.2)

7
7

18
10

.12

7
1
2
1
3
4.1
(2.5)

13
6
5
1
3
3.9
(3.0)

.14

5.1
(3.2)

6.4
(5.2)

.19

6.1
(1.0)

5.8
(1.2)

.15

0
2
1
17.4
(2.1)
Cancer type at initial diagnosis
Breast
11
Other
3
Cancer stage at diagnosis
Stage I
6
Stage II
5
Stage III
3
Stage IV
0
Unknown
0
Years since completion of
3.6
active treatment, mean
(3.5)
(SD)
Duration of sleep
7.8
difficulties in years, mean
(6.5)
(SD)
Frequency of difficult
5.4
sleep, nights p/w (SD)
(1.5)

All
pa
(N = 28) value

.36

.63

Note: ap-values are based on t-tests or Pearson χ2 tests comparing the
2 conditions.

Insomnia Severity
Reductions in mean ISI scores were observed from
pre- to post-treatment in the self-hypnosis group
(d=.48) and the control group (d=.21; Figure 2).
Overall, 71% of those in the self-hypnosis group and
36% of those in the control group had some reduction
in insomnia severity. The overall adjusted ES signifies a
small self-hypnosis treatment effect for insomnia
severity (d=.27) according to ES criteria established by
Cohen (Cohen, 1992). The result of the Group x Time
interaction was not statistically significant, F=.87,
p=.36.

Figure 2. Findings from the Insomnia Severity Index (ISI)
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Sleep Diary
Results from the repeated-measures analysis of
variance comparing pre- and post-treatment assessment
sleep diary data for the two groups are presented in
Table 2. The overall adjusted ES signify small selfhypnosis treatment effects for: SOL (d=.36); WASO
(d=.26); sleep efficiency (d=.35); and total sleep time
(TST; d=.29). The Group x Time interactions for sleep
diary variables did not reach significance.

Fatigue, Mood, and Quality of Life
Adjusted ESs indicate small, yet consistent, selfhypnosis treatment effects (Table 3) in the non-sleep
outcome variables. Specifically, overall adjusted ES
signify small self-hypnosis treatment effects in mood
(HADS Total, d=.28; HADS Anxiety, d=.22; HADS
Depression, d=.27), fatigue (MFSI-SF Total, d=.31;
MFSI-SF General, d=.16; MFSI-SF Physical, d=.39;
MFSI-SF Emotional, d=.32; MFSI-SF Mental, d=.05;
MFSI-SF Vigour, d=.34) and quality of life (SF-12
Mental, d=.43; SF-12 Physical, d=.28). Group x Time
interactions for variables related to fatigue, mood, or
quality of life did not reach significance.

Self-Hypnosis Intervention Evaluation
Usage. All self-hypnosis participants returned daily
hypnosis diaries. One participant did not listen to any
self-hypnosis recordings. All but two of the remaining
subjects listened to the recordings at least 16 times, the
number of times specified by the instructions.
Excluding the case with no usage, the total number of
days participants practiced self-hypnosis through
recordings or memory ranged from 6 to 28 days (M =
19.0, SD=5.8) out of a total 28 days. The number of
days participants practiced individual self-hypnosis
modules through recordings or memory was as follows:
Cool module (M=7.4, SD=6.1); Warm module (M=7.1,
SD=6.9); and Floating module (M=9.1, SD=6.7). Total
average days of use was not significantly associated
with changes in sleep variables (WASO, SOL, SE, and
ISI). Whether participants tended to practice hypnosis
from memory or used recordings was not significantly
associated with changes in sleep variables.
Perceived Impact. Overall, self-hypnosis participants
reported that the self-hypnosis intervention helped
improve a number of sleep variables and areas of
functioning. Figure 3 displays participants’ report of the
impact of the intervention on specific targeted
symptoms at post-treatment assessment among those
who reported having problems with each symptom at
pre-assessment. If participants did not endorse a
particular problem at baseline (e.g., trouble falling
asleep), they were not included in results for that
specified problem.

Figure 3. Findings from the Internet Intervention Impact
Questionnaire (IQ)

Participant Feedback. All self-hypnosis participants
provided at least some feedback in response to 4 openended questions. When asked: “Do you feel the selfhypnosis recordings helped you? If yes, why? If no,
what do you think prevented you from getting better?”,
8/14 participants reported they felt helped by the
recordings. Of those 8/14, five indicated the recordings
helped them to relax, two participants indicated they
used the recordings to aid them in falling back asleep
after night awakenings, and one participant did not
provide qualifying information. Two of the 14
participants reported they did not feel helped: one
indicated that he did not use the recordings at all
because he initiated a meditation routine instead and the
other indicated the recordings induced drowsiness but
prevented deep and restful sleep from occurring at
night, leading to daytime drowsiness. Four of the 14
participants provided ambiguous or ambivalent
responses to the questions, making it difficult to discern
if they felt helped or not.
In response to the question: “What did you like most
about the self-hypnosis recordings?”, 13/14 participants
provided feedback and indicated liking the following:
the soothing and calming tone of the recordings (7/13);
beautiful mental imagery and visualization (3/13);
having a choice of recordings (1/13); “they worked”
(1/13); ease of use (1/13); ease of mastery (3/13); and
positive and hopeful messages in the content (1/13).
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Table 2.
Sleep diary data changes by treatment condition
Self-hypnosis participants
(n = 14)
Pre-Post
Mean (SD)
ES (SMD)

Sleep variable and
period
SOL, min
Pre
24.57 (21.99)
Post
21.98 (27.04)
WASO, min
Pre
26.18 (17.80)
Post
22.78 (12.34)
Sleep efficiency, %
Pre
86.03 (8.03)
Post
87.85 (9.76)
Total sleep time, min
Pre
402.25 (31.92)
Post
426.40 (56.50)
Time in bed, min
Pre
469.61 (36.26)
Post
487.74 (56.13)
Awakenings, No.
Pre
1.67 (.63)
Post
1.75 (.89)
Soundness of sleep, scale scorea
Pre
3.22 (.64)
Post
3.10 (.65)
Restored, scale scoreb
Pre
3.09 (.56)
Post
3.17 (.56)

Control participants
(n = 12)
Pre-Post
Mean (SD)
ES (SMD)

F(1,24)

p-value

Adjusted
ESc

.12

31.04 (19.84)
36.29 (17.97)

-.24

1.27

.27

.36

.16

37.69 (22.12)
39.66 (22.77)

-.09

.57

.46

.26

.18

78.83 (10.16)
77.13 (11.15)

-.17

1.44

.24

.35

.41

363.89 (73.11)
370.80 (76.15)

.12

.94

.34

.29

.43

458.25 (45.54)
478.00 (47.83)

.47

.02

.90

-.04

-.10

1.91 (.88)
2.04 (.98)

-.17

.04

.85

.07

-.19

3.13 (.70)
3.07 (.61)

-.09

1.64

.69

-.10

.13

3.02 (.66)
3.09 (.60)

.12

.00

.98

.01

Note: SOL = sleep onset latency; WASO = wake after sleep onset; aScored on a scale from 1 to 5, with 1 indicating "very restless" and 5
indicating "very sound"; bScored on a scale from 1 to 5, with 1 indicating "exhausted" and 5 indicating "very refreshed"; cAdjusted Effect Size
(ES) = Control Pre-Post SMD subtracted from Hypnosis Pre-Post SMD

The one participant who did not respond to this
question is the participant who failed to use the
recordings at all. In response to the question, “What did
you like least about the self-hypnosis recordings?”,
11/14 participants indicated they least liked the
following: the voice in the recordings (3/11); poor
sound quality of the recordings (2/11); some of the
imagery (1/11); a lack of variety in content and voice
(1/11); the recording length was too long (1/11); being
led back into awareness following self-hypnosis instead
of being led directly into sleep (1/11); finding time to
listen (1/11); and development of intrusive thoughts
about self-hypnosis when trying to fall asleep (1/11). In
response to the question, “What changes to the selfhypnosis recordings would you recommend?”, 4/14
participants recommended no changes. Of those who
suggested changes (10/14), the following suggestions
were made: shorten the recordings (3/10); change the
voice of the recordings (3/10); instead of leading back
into awareness, lead into sleep (2/10); increase the

volume of the recordings (1/10); and add relaxing
music (1/10).

Discussion
In this small exploratory study, the evaluation of
overall effect sizes indicated small, yet consistent, selfhypnosis treatment effects for the dependent variables
(sleep, fatigue, mood, and quality of life). However,
Group x Time interactions were not significant for the
dependent sleep, fatigue, mood, or quality of life
variables, indicating that it is not possible to generalize
these findings to the population. Given the heavy
influence of sample size on significance testing and the
small sample size in the present study, examining effect
sizes in addition to significance testing is a particularly
meaningful way to evaluate the preliminary evidence in
a trial. Effect size estimates show that self-hypnosis
consistently provided reduction of a broad range of
symptoms for cancer survivors in this study, and is,
therefore, worthy of further investigation.
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Table 3
Fatigue, Mood, and Quality of Life Data Changes by Treatment Condition

Sleep variable and
period
MFSI-SF: Total
Pre
Post
MFSI-SF: General
Pre
Post
MFSI-SF: Physical
Pre
Post
MFSI-SF: Emotional
Pre
Post
MFSI-SF: Mental
Pre
Post
MFSI-SF: Vigoura
Pre
Post
HADS: Total
Pre
Post
HADS: Anxiety
Pre
Post
HADS: Depression
Pre
Post
SF-12: Mentalb
Pre
Post
SF -12: Physicalb
Pre
Post

Self-hypnosis participants
(n = 14)
Pre-Post
Mean (SD)
ES (SMD)

Control participants
(n = 14)
Pre-Post
Mean (SD)
ES (SMD)

F(1,26)

p-value

Adjusted
ESc

15.29 (20.80)
7.50 (17.18)

0.38

14.00 (19.62)
12.57 (16.57)

0.07

1.96

0.17

0.31

10.00 (5.81)
7.29 (5.76)

0.47

10.50 (5.53)
8.71 (5.76)

0.31

0.23

0.63

0.16

5.07 (4.62)
4.07 (3.99)

0.25

3.07 (2.84)
3.64 (2.92)

-0.14

2.42

0.13

0.39

5.64 (6.12)
3.71 (3.20)

0.32

6.64 (5.79)
6.64 (4.47)

.00

1.92

0.18

0.32

5.79 (4.04)
5.07 (3.54)

0.17

5.14 (4.07)
4.64 (3.79)

0.12

0.08

0.78

0.05

11.21 (4.81)
12.64 (4.83)

0.28

11.36 (5.29)
11.07 (4.58)

-0.06

1.67

0.21

0.34

10.64 (5.90)
9.07 (4.92)

0.26

11.93 (5.90)
12.07 (4.71)

-0.02

1.09

0.31

0.28

6.86 (3.38)
6.36 (3.41)

0.14

7.36 (3.54)
7.64 (3.32)

-0.08

0.85

0.37

0.22

3.79 (2.94)
2.71 (2.20)

0.31

4.57 (3.89)
4.43 (2.82)

0.04

0.75

0.39

0.27

48.49 (8.14)
50.39 (7.40)

0.20

46.84 (10.55)
44.62 (11.44)

-0.23

1.35

0.26

0.43

44.11 (10.79)
46.67 (9.39)

0.24

51.21 (8.62)
50.78 (10.93)

-0.04

0.60

0.44

0.28

Note: aIncreases on the MSFI: Vigour subscale represent a reduction (improvement) in fatigue; bIncreases on the SF-12 Mental and Physical
subscales represent an improvement in Mental and Physical quality of life; cAdjusted Effect Size (ES) = Control Pre-Post SMD subtracted from
Hypnosis Pre-Post SMD; MFSI-SF = Multidimensional Fatigue Symptom Inventory-Short Form; HADS = Hospital Anxiety and Depression
Scale; SF-12 = Short Form - 12

Our secondary aims were to explore the feasibility of
delivering a self-hypnosis recording intervention via a
website. Specific interests were to explore participants’
usage of the self-hypnosis intervention, as well as their
perceptions about the impact associated with the selfhypnosis intervention and their feedback regarding
what they liked, disliked, and would like improved.
With regard to usage, all but one participant used the
intervention and a relatively large proportion reportedly
used it as instructed. With regard to perceived impact,

the majority of participants reported the self-hypnosis to
be helpful in improving their sleep in general and also
in reducing specific sleep, fatigue, mood, and quality of
life symptoms that they endorsed at pre-assessment.
Findings in this exploratory trial that self-hypnosis
participants used the intervention made available on the
web and found the self-hypnosis intervention to be
helpful (both generally and specifically with regard to
targeted symptoms) fits within the larger research on
the use of complementary therapies among cancer
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survivors. New research suggests cancer survivors are
more likely to use these types of approaches compared
to those with no history of cancer (Fouladbakhsh &
Stommel, 2008; Mao, Farrar, Xie, Bowman, &
Armstrong, 2007). Not surprisingly, there is a
contemporary push to learn more about the efficacy of
complementary treatments to alleviate symptoms
experienced by cancer survivors (Monti, Sufian, &
Peterson, 2008). Investigation of interventions made
available on the web certainly fits within this call.

Limitations
These preliminary results should be considered in the
context of several limitations associated with the
exploratory nature of the study. This small trial was
underpowered to detect significant Group X Time
interactions and thus findings can only be considered
exploratory in nature. The sample was also
homogenous with respect to age, gender, and ethnicity,
which could further limit generalizability of the
findings. Of note, however, is that while this limitation
should be considered, it should also be noted that the
most likely cancer survivors to use complementary and
alternative medicine approaches tend to be
demographically similar to the sample here (e.g.,
female, middle-aged, white, and well-educated)
(Fouladbakhsh & Stommel, 2008). For purposes of
examining changes in the outcome variables, all
participants kept sleep diaries. Although this is a
standard practice when treating insomnia, it is possible
that participants became sensitized to sleep behaviour.
However, we would expect this to be the case for both
groups and therefore the external validity of the relative
difference between the groups should not be impacted.
Perhaps the most significant limitation to the current
study is that it occurred within the context of a larger
parent study. Although all participants were rerandomised after the completion of the previous
intervention, the parent intervention did result in
significant improvements in insomnia severity for
participants who received it and could limit
generalizability of the findings. Both groups in the
current study had, on average, overall lower levels of
insomnia symptoms and severity given the success of
the previous intervention. It is possible that participants
with increased symptom severity may respond
differently to the self-hypnosis intervention.
Additionally, while the self-hypnosis intervention was
not theorized to be adjunctive to the SHUTi
intervention, it is possible that those who received the
SHUTi intervention could respond differently than
those who did not receive SHUTi. One could speculate
that those who did not yet receive an efficacious
treatment could benefit more from receiving the selfhypnosis intervention, but there were not enough
participants to conduct these analyses.
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Conclusion
Overall, while preliminary, this study adds to a
growing literature on non-pharmacological treatment of
cancer-related insomnia among cancer survivors (Graci,
2005) and provides additional evidence that nonpharmacological insomnia interventions accessible via
the web are worthy of investigation (Ritterband et al.,
2009; Ström et al., 2004; Suzuki et al., 2008; Vincent &
Lewycky, 2009). It will be important to test whether
web-available
self-hypnosis
reduces
insomnia
symptoms among larger, more diverse samples and
whether these gains are maintained over a longer period
of time. Looking forward, the demand for nonpharmacological insomnia treatments for cancer
survivors is likely to rise given that 41% of people born
today will be diagnosed with cancer at some point
during their lifetime (National Cancer Institute, 2009)
and well over half (66%) will survive at least 5 years
beyond treatment (National Cancer Institute, 2009). The
development of effective web-available treatments for
insomnia that cancer survivors could readily access
could potentially ease symptom burden and increase
patient convenience on a large scale.
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