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ABSTRACT

Insomnia is a common late effect of cancer, affecting as many
as 27% of cancer survivors. Although cognitive behavioral therapy for insomnia (CBT-I) is highly effective, treatment-associated
burdens and limited availability of providers result in few survivors receiving this treatment. To address this gap, we developed the Sleep Treatment Education Program-1 (STEP-1), a
single-session intervention addressing insomnia after cancer.
As a preliminary evaluation of STEP-1’s potential to improve
survivors’ insomnia, STEP-1 was delivered to a convenience
sample of 34 cancer survivors as an educational workshop in
person or by videoconference. Participants completed the
Insomnia Severity Index (ISI) at the workshop and at 1-month
follow-up; items assessing participants’ intentions to implement
program suggestions and satisfaction were also collected. At
1-month follow-up, mean insomnia symptoms on the ISI were
significantly lower compared to baseline (9.73 vs 15.73; d = 1.38,
P < .001); the reduction in mean ISI scores did not significantly
differ between in-person and videoconference participants (5.82
vs 6.33; P = .78). These results, along with positive indicators of
program engagement and satisfaction, support the potential
efficacy of STEP-1 to meet survivors’ needs for insomnia care.
Particularly when delivered by videoconference, STEP-1 has the
potential to dramatically improve access and uptake for insomnia treatment in cancer survivors. Results also more generally
support development of low-intensity, self-management insomnia interventions for cancer survivors and potentially other
populations.
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Insomnia is one of the most common problems associated with cancer
therapy, affecting as many as 60% of patients.1 Although insomnia is often
viewed “as a temporary reaction to the cancer diagnosis or treatment,”2
its long-term impact is underappreciated, with as many as 27% of survivors
reporting significant insomnia even years after therapy completion.2,3 When
untreated, insomnia is associated with significant physical and emotional
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health problems,4 and many cancer survivors describe consequences of
their poor sleep as “more overwhelming than the effects of cancer
treatment.”5
Cognitive behavioral therapy for insomnia (CBT-I) is a highly effective
treatment,6 supported by clinical trials in the general population and cancer
survivors.7–10 Despite this compelling evidence, several barriers limit survivors’ access to CBT-I, including a shortage of trained providers and
logistical challenges to obtaining the treatment, most commonly delivered
in ≥6 individual sessions.11–13 In addition, CBT-I is demanding. Due largely
to sleep restriction, a technique requiring patients to keep daily sleep logs
and severely limit time in bed, patients typically experience worse sleep
for several weeks, leading to high dropout rates.14
To address these barriers, we previously developed brief insomnia interventions for cancer survivors and demonstrated efficacy of both a 3-session
group CBT-I intervention and a single-session sleep education intervention.15 By adapting those successful interventions, we have now developed
the Sleep Treatment Education Program-1 (STEP-1), a self-management
intervention presenting selected components of CBT-I in a single educational session. Following the ORBIT model for refinement and evaluation
of novel behavioral interventions,16 STEP-1 materials were refined based
on pretesting with survivors (phase Ib) before conducting a preliminary
evaluation of its efficacy described here. As a phase IIa “proof of concept”
study, our goal was to determine whether STEP-1 demonstrates “a clinically
significant signal”16 to justify continued testing in larger trials. Specifically,
we aimed to determine (1) whether STEP-1 showed at least a moderate
effect on survivors’ insomnia symptoms (Cohen’s d ≥ .50), (2) whether
STEP-1 reduced survivors’ insomnia symptoms from clinical to subclinical
levels, and (3) whether survivors reported positive indications of program
engagement and satisfaction.
Sleep Treatment Education Program (STEP-1)

STEP-1 is a 75-minute instructor-led intervention using 50 slides to
provide education about causes of insomnia after cancer and recommend
17 behavioral changes to improve sleep based on the CBT-I components
of sleep hygiene, stimulus control, and cognitive restructuring
(Figure 1).7,8,11,15,17,18 To minimize participant burden, STEP-1 does not
include sleep restriction, but it emphasizes stimulus control principles
(e.g., using the bed only for sleep or sex) and appropriate sleep timing
in its place. During the presentation, the behavioral sleep changes are
grouped into 3 categories (i.e., lifestyle, sleep environment, and sleep
timing), and the rationale for and potential benefits of each suggestion
are addressed.
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Figure 1. Components of standard cognitive behavioral therapy for insomnia (CBT-I) and Sleep
Treatment Education Program-1 (STEP-1).

Following a self-management approach, the instructor encourages survivors to develop and implement their own individualized Sleep Action
Plan to improve their insomnia. After each category is presented (e.g.,
lifestyle) participants review and select recommendations to implement
based on information provided. Participants then indicate their intention
to follow each recommendation in the coming month along a 4-point
scale (1 = definitely; 2 = probably; 3 = maybe; 4 = no or probably not).
Anticipation and management of potential challenges to implementing
planned sleep changes, including medical symptoms affecting sleep, are
also discussed. A copy of the presentation slides and the Sleep Action
Plan are provided to participants.
Setting and procedures

In collaboration with the patient education program at our center,19 STEP-1
was offered as an educational workshop to locally treated cancer survivors.
The workshop was advertised through the cancer center and local support
groups via an informational flyer encouraging survivors experiencing
insomnia after completion of treatment to attend; participants were permitted to self-refer and not formally evaluated prior to attending. As part
of the routine conduct of the workshop, participants completed brief
surveys describing their insomnia and responses to the workshop (see
below). Thirty-four survivors attended a workshop between April 2017
and November 2020, although not all contributed data for this report (see
below). Workshops were initially held in person but in 2020, due to
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COVID-19 restrictions, were adapted into a synchronous videoconference,
allowing participants to see and speak with the presenter and receive
program materials by email.
STEP-1 was delivered by the senior investigator (CR), a clinical psychologist with experience delivering behavioral insomnia interventions to
survivors.12,15 At the start of the workshop (i.e., baseline), participants
completed the Insomnia Severity Index (ISI), a 7-item self-report measure
validated in cancer survivors.20–22 Items asking about sleep over the prior
2 weeks are summed to create a total score; ISI scores are classified as
no (0–7), subthreshold (8–14), moderate (15–21), or severe (22–28) insomnia. Survivors were also invited to participate in a 1-month follow-up
phone call during which they completed a second ISI and answered questions evaluating the program; participants reporting ongoing insomnia
symptoms at follow-up were offered additional insomnia treatment
resources.
Data available for analysis

With institutional review board approval, attendance information and
participant responses to workshop assessments were subsequently anonymized for “secondary use” data analysis.
Sleep Action Plans and program evaluation

To describe the participants’ engagement and experience with STEP-1, we
summarize available Sleep Action Plans collected during the workshops
(n = 32) and program evaluation information collected during the 1-month
follow-up phone call (n = 20; Table 1). To evaluate the program, participants
were asked the following: (1) whether their sleep had been better, worse,
or the same since attending the program and (2) how likely they would
be to recommend the program to another survivor with insomnia (on a
5-point scale from definitely not to definitely yes).
Insomnia symptoms

To evaluate effects of STEP-1 on insomnia, we report ISI scores collected
from participants who provided responses both at the workshop and at
1-month follow-up (n = 26; Figure 2; Table 2); paired-sample t tests evaluated change in ISI scores over time. To determine whether changes in
ISI scores differed between in-person and videoconference participants,
ISI change scores were calculated and group differences evaluated using
an independent-samples t test. Cochran’s Q test evaluated whether the
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Table 1. Sleep Action Plan and program evaluation responses.
n (%)
Sleep Action Plan (n = 32, 26 female, 6 male)
No/probably not
Lifestyle
Exercise
0 (0%)
Seek natural light
0 (0%)
Limit napping
1 (3.1%)
Limit stimulants
0 (0%)
Limit alcohol
0 (0%)
Avoid large meals at bedtime
0 (0%)
Avoid going to bed hungry
0 (0%)
Sleep space
Create comfortable sleep space
0 (0%)
Keep bedroom dark
0 (0%)
Keep bedroom quiet
0 (0%)
Keep bedroom cool
1 (3.1%)
Reserve bedroom for sleep
1 (3.1%)
Sleep scheduling
Create sleep ritual
0 (0%)
Set regular wake-up time
3 (9.4%)
Avoid clock watching
1 (3.1%)
Stay out of bed if not sleepy
1 (3.1%)
Reconsider 8-hour rule for sleep
0 (0%)
Good use of time when not sleepy
0 (0%)
Self-talk to reduce insomnia worry
2 (6.5%)
Program evaluation (n = 20, 15 female, 5 male)
Worse
Sleep compared to before workshop
0 (0%)
Definitely/probably
not
Likelihood of recommending program
0 (0%)
to other survivors*
Note. *n = 19 due to missing data.

n (%)

n (%)

Maybe

Definitely/probably yes

2
1
3
3
1
2
1

(6.3%)
(3.1%)
(9.4%)
(9.4%)
(3.1%)
(6.3%)
(3.1%)

30 (93.8%)
31 (96.9%)
28 (87.5%
29 (90.6%)
31 (96.9%)
30 (93.8%)
31 (96.9%)

0 (0%)
1 (3.1%)
3 (9.4%)
2 (6.3%)
4 (12.5%)

32 (100%)
31 (96.9%)
29 (90.6%)
29 (90.6%)
27 (84.4%)

2 (6.3%)
2 (6.3%)
3 (9.4%)
7 (21.9%)
4 (12.9%)
3 (9.4%)
1 (3.2%)

30
27
28
24
27
29
28

(93.8%)
(84.4%)
(87.5%)
(75.0%)
(87.1%)
(90.6%)
(90.3%)

Same
4 (20%)
Don’t know

Better/slightly better
16 (80%)
Definitely/probably yes

0 (0%)

19 (100%)

proportion of participants with clinically significant insomnia differed from
baseline to 1-month follow-up.
Results
Sleep Action Plan

At least 90% of participants reported they would “definitely” or “probably”
make each of 13 recommended changes on the Sleep Action Plan (Table
1). The remaining 4 suggestions were as strongly endorsed by ≥75% of
participants; these were to limit napping (87.5%), reconsider need for
8 hours of sleep (87.1%), reserve the bedroom for sleep (84.4%), and stay
out of bed when not sleepy (75.0%).
Program evaluation

The majority of participants reported that their sleep was better (n = 11,
55.0%) or slightly better (n = 5, 25.0%) at follow-up (Table 1). All
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Figure 2. Change in Insomnia Severity Index scores from baseline to 1-month follow-up.
Table 2. Change in ISI scores from baseline to 1-month follow-up (n = 26, 20 female, 6 male).
ISI scores
Total (n = 26)
In-person (n = 17)
Videoconference (n = 9)
ISI severity
Nonclinical insomnia
No insomnia (scores 0–7)
Subthreshold insomnia
(scores 8–14)

Baseline M (SD)
15.73 (4.35)
16.47 (4.65)
14.33 (3.54)
Baseline n (%)

Follow-up M (SD)
9.73 (5.84)
10.65 (6.12)
8.00 (5.12)
Follow-up n (%)

0 (0.0%)
12 (46.2%)

12 (46.2%)
11 (42.3%)

11 (42.3%)

2 (7.7%)

3 (11.5%)

1 (3.8%)

Clinical insomnia
Moderate insomnia (scores
15–21)
Severe insomnia (scores
22–28)
Note. ISI = Insomnia Severity Index.

participants who responded (n = 19) reported that they would definitely
recommend the program to others.
Insomnia symptoms

Participants’ mean ISI scores were significantly lower at 1-month follow-up
(M = 9.73) than at baseline (M = 15.73; d = 1.38, P < .001; Figure 2; Table
2). At baseline, most participants (14, 53.8%) had clinical insomnia symptoms (i.e., moderate or severe ISI scores). A significant reduction in the
proportion of participants with clinically significant scores was observed
at follow-up, with only 3 participants (11.5%) having ISI scores in the
clinical range (χ2(1) = 9.31, P = .002). All but 2 participants (92.3%)
reported a reduction of symptoms on the ISI, and 14 (53.8%) had a
reduction of ≥6 points, a common threshold indicating clinically significant
response.15,23
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When changes in ISI scores were evaluated separately for in-person and
videoconference participants, results were similar. Comparison of baseline
and follow-up ISI scores showed a significant reduction in insomnia symptoms in both groups (Figure 2; in-person group, n = 17, d = 1.17, P = .01;
videoconference group, n = 9, d = 2.05, P < .001). Moreover, the size of the
reduction in ISI scores did not significantly differ between in-person (M
= −5.82) and videoconference participants (M = −6.33; P = .78).
Discussion

Participants reported positive experiences with STEP-1 and significant
improvement in their insomnia symptoms regardless of whether they
participated in person or by videoconference. Notably, effect sizes for
the reduction in insomnia scores for both in-person (d = 1.17) and videoconference participants (d = 2.05) were large, similar to those observed
in standard multi-session CBT-I. 6 Over the 1-month follow-up, a significant reduction in the proportion of participants with clinical ISI
scores was noted, consistent with program evaluations showing the
majority of responding participants (80%) reporting their sleep had
improved.
Most behavioral changes recommended in STEP-1 were endorsed by
≥90% of participants, suggesting that they were engaged in the program
and found the suggestions sufficiently clear and reasonable to include
in their Sleep Action Plans. However, the least popular recommendation
(staying out of bed when not sleepy) was endorsed by 75% of participants, suggesting that there may be room for improving the presentation
supporting this and potentially other recommendations. At 1-month
follow-up, respondents universally stated they would recommend the
program to other survivors, which was a strong positive evaluation of
the program.
Study limitations

Several study limitations must be considered, most notably that data were
collected among a small sample of self-selected participants from an educational program and not from a clinical trial. Consequently, outcomes
were limited in scope and follow-up period, and detailed demographic
and treatment data were not included. Without the structure of a clinical
trial, data on feasibility and satisfaction were also limited and missing
data were not uncommon. Particularly without a control group for comparison, missing data introduce risk of bias, as participants who completed
measures may have differed from those who did not.
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Clinical implications

Despite the limitations, results provide important early support for STEP1. Although based on established CBT-I principles, STEP-1 differs from
standard CBT-I in both content and approach. CBT-I typically directs
patients to make specific behavior changes (e.g., keep detailed sleep diaries,
follow a restricted sleep schedule). STEP-1, by contrast, encourages survivors to develop a less demanding individualized Sleep Action Plan.
Considering these notable differences in intervention intensity and content,
results indicating that STEP-1 participants experienced robust engagement,
satisfaction, and improvement in insomnia provide important new evidence
for its continued development. Low-intensity and self-management insomnia interventions such as STEP-1 have the potential to dramatically improve
access to insomnia treatment and reduce the burden of insomnia experienced by cancer survivors and other populations.24
With our initial results supporting this approach, a future trial of STEP-1
delivered by videoconference including a control group and longer follow-up
period is currently planned. In this trial, we will assess insomnia and mood
outcomes as well as adherence to Sleep Action Plans and investigate which
behavioral changes are most predictive of positive response to STEP-1.
Additionally, we will extend our prior research on individual factors associated with treatment response (e.g., insomnia severity, medical symptoms)15
to identify cancer survivors for whom STEP-1 is most likely to be effective.
Eventual dissemination of STEP-1 will be enhanced by research to identify
survivors most likely to benefit from STEP-1 rather than more demanding
treatments they may not require or have access to.
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