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cancer survivors reported sleep disturbance (34%), with 
prevalence of approximately 50% higher than the general 
population with no history of cancer (23%) [3]. Further, lon-
gitudinal data from a sample of women identifying as ‘good 
sleepers’ prior to breast cancer diagnosis (N = 73), revealed 
77% met the criteria for insomnia syndrome at least once 
within the 12-months after diagnosis [5]. Notably, cancer-
related sleep disturbance may persist, with 30–60% of can-
cer survivors reporting sleep complaints up to five years 
posttreatment [4, 6–8].

Sleep disturbance has wide-reaching consequences. At 
an individual level, insomnia is associated with anxiety 
[9], depression [10], concentration and memory difficul-
ties, lower quality of life [11–13], higher rates of pain [14], 
increased use of sedatives [15] and poorer health outcomes 

Introduction

In high-income countries, over one-third of the population 
are estimated to receive a cancer diagnosis in their lifetime 
[1, 2]. In Australia, over 160,000 new cancer diagnoses are 
estimated in 2022, with 68.9% of people expected to sur-
vive at least 5-years, resulting in a significant portion of the 
population either having cancer or living with the aftermath 
of cancer [2]. Sleep disturbance disproportionately affects 
people with cancer [3, 4] due to the physical and psycholog-
ical sequelae of cancer diagnosis and associated anti-cancer 
treatment. In a recent population-based survey (N = 28,159), 
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Abstract
Purpose This study aimed to evaluate the feasibility and clinical efficacy of the Can-Sleep stepped-care intervention for 
people with cancer-related sleep disturbance.
Methods A total of 147 individuals with cancer were screened. Participants who reported sleep disturbances and were at 
low-moderate risk for intrinsic sleep abnormalities were given self-managed cognitive behavioral therapy for insomnia 
(SMCBT-I). Those reporting sleep disturbance and scoring at high risk of intrinsic sleep abnormalities (i.e., restless leg 
syndrome and obstructive sleep apnoea) were referred to a specialist sleep clinic. In both groups, participants received a 
stepped-up group CBT-I intervention (GCBT-I) if they continued to report sleep disturbance following SMCBT-I or the 
specialist sleep clinic.
Results Overall, 87 participants reported sleep disturbance or screened at risk for intrinsic sleep abnormality. Thirty-four 
were referred to a specialist sleep clinic, and of the 17 who declined this referral, 14 were rereferred to SMCBT-I. In 
total, 62 participants were referred to SMCBT-I, and 56 commenced SMCBT-I. At post-intervention, the SMCBT-I group 
showed a significant decline in insomnia symptoms (p < .001, d = 1.01). Five participants who reported sleep disturbance 
after SMCBT-I and/or the specialist sleep clinic, accepted GCBT-I. Those who received the GCBT-I showed a significant 
reduction in insomnia symptoms (p < .01, d = 3.13).
Conclusions This study demonstrates the feasibility and efficacy of a stepped-care intervention for sleep disturbances in 
people with cancer.
Implications for cancer survivors A stepped-care intervention for sleep disturbance is a feasible and potentially effective 
method of addressing a significant and unmet patient need.
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[16, 17]. The burden of sleep disturbance extends beyond 
these personal costs to a wider economic and social impact 
on the broader community. In cancer survivors, sleep par-
tially accounts for the impact of cancer on healthcare expen-
ditures and work absenteeism [18]. Nationally, the estimated 
costs of inadequate sleep in Australia in 2016–2017 were 
$66.3 billion, including health system costs, productivity 
losses, information care costs, other financial costs, and 
wellbeing costs [19].

Cognitive behavior therapy for insomnia (CBT-I) is a 
non-pharmacological approach that is considered the gold-
standard treatment for insomnia [20]. CBT-I is a multi-
component intervention that targets dysfunctional beliefs 
and behaviors that perpetuate sleep disturbance using 
sleep hygiene, sleep restriction, stimulus control, cognitive 
restructuring, and relaxation strategies. Meta-analyses of 
CBT-I in cancer support its efficacy in reducing insomnia and 
fatigue symptoms [21, 22]. CBT-I has also shown beneficial 
effects on menopausal symptoms [23], mood [24, 25], cog-
nitive functioning [26], quality of life [27], immunological 
function and need for medication [28]. The effects of CBT-I 
may be durable, with randomised controlled trials (RCT) 
showing benefits lasting up to three years post CBT-I treat-
ment [29, 30] and meta-analyses showing benefits through 
6-month follow-up [21, 22]. Research also suggests CBT-I 
has superior effects on insomnia (more consistent, rapid 
and durable in its improvements) compared to Mindfulness 
Based Stress Reduction (MBSR) [31], pharmacotherapies 
[32, 33] and acupuncture [34]. Up to 77% of individuals 
with cancer have been found to achieve remission or sig-
nificant reduction of insomnia symptoms after face-to-face 
CBT-I [35]. Lastly, CBT-I has been found to be more cost-
effective than pharmacological treatment of insomnia [36].

Despite its established efficacy, many individuals with 
cancer do not access CBT-I. There are several reasons for 
this, including lack of early identification, limited avail-
ability of specialised CBT-I services and the relatively high 
cost of individual sessions [37]. The prevalence of sleep dis-
turbance in cancer [4], combined with projections of new 
cancer diagnoses in Australia in 2022 [2], suggest approxi-
mately 55,000 new people with cancer will experience sleep 
disturbance in 2022 in Australia alone, supporting the criti-
cal need for increased access to effective treatments.

A stepped-care approach may represent a suitable 
option to addressing barriers faced in an oncology set-
ting. Stepped-care approaches commence with low inten-
sity and low resources interventions and steps people up 
to more intense interventions based on symptom sever-
ity or if symptoms progress or do not improve with lower 
level interventions. Stepped-care reduces delivery costs 
whilst increasing accessibility by systematically increas-
ing treatment potency across ‘steps’. For example, in the 

first instance, low-intensity and scalable interventions (e.g., 
self-management CBT-I) are disseminated to all reporting 
insomnia symptoms, whereas, intensive “stepped-up” care 
(e.g., group CBT-I) is offered when symptoms continue 
after receiving the initial intervention step [38].

A growing body of literature has investigated CBT-I 
across different modalities. Meta-analyses show that 
self-management CBT-I resources are effective for treat-
ing insomnia in the general population, especially when 
paired with therapist support during the program [39, 40]. 
Although limited, existing research suggests that self-man-
agement CBT-I is also effective for people with cancer [41]. 
More intensive treatment modalities have also shown effec-
tiveness. One meta-analysis has shown that group CBT-I is 
effective at reducing insomnia symptoms in the general pop-
ulation [42]. One feasibility study in 11 people showed ade-
quate attendance (67% of sessions) and satisfaction (57.1%) 
with a 9-week group delivered CBT-I for sleep intervention 
in breast cancer survivors [43]. A second study in 51 cancer 
survivors showed efficacy for a stepped care model where 
the first step was a single sleep education session, and the 
second step was group-delivered CBT-I [44].

Treating sleep disturbance in cancer is critical due to the 
growing number of people affected and the significant bur-
den it imposes on their lives. However, it remains unclear 
what the best model is to deliver CBT-I to a diverse can-
cer population. Therefore, it is imperative to prioritize the 
development and evaluation of resource-efficient and acces-
sible approaches to address this issue. The primary objective 
of this study was to assess the feasibility and effectiveness 
of a stepped-care approach for managing sleep disturbance 
in individuals with cancer.

Method

Design

This study utilized a prospective, single-arm design to eval-
uate the feasibility and utility of the Can-Sleep stepped-care 
CBT-I intervention for cancer-related sleep disturbance. As 
described in Fig. 1 Can-Sleep included two intervention 
steps. The entry level of the Can-Sleep intervention differed 
depending on baseline risk of restless leg syndrome (RLS) 
and obstructive sleep apnoea (OSA): those at high-risk of 
either condition were referred to a Sleep Medicine Service, 
while those at lower risk were offered self-managed CBT-
I. The second step, offered to participants who continued 
to endorse elevated insomnia severity, consisted of four 
face-to-face group CBT-I sessions delivered weekly or fort-
nightly. Study measures were collected at pretreatment (T1, 
week 0), immediately after Step 1 of the intervention (T2, 
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week 5), and Step 2 of the intervention (T3, week 9). The 
protocol received approval from the Peter MacCallum Can-
cer Centre Human Research Ethics committee (17/83L).

Participants

Between November 2017 and March 2018, participants 
were recruited from three metropolitan hospitals and six 
outpatient oncology clinics (breast, gynae-oncology, lung, 
late effects, genitourinary or haematology) in Melbourne, 
Australia.

Inclusion criteria were English-speaking people 
aged > 25 who had received a cancer diagnosis across their 
lifespan. People under the age of 25 were excluded because 
they receive services at adolescent and young adult cancer 
service which is a separate service. They may also have a 
range of different development factors impacting their sleep. 
No restrictions were placed on time since initial diagnosis, 
cancer stage, or presence/absence of anti-cancer treatment 
at enrolment.

Measures

Insomnia Severity Index (ISI) (44). The ISI is a seven-item 
self-report measure that assess insomnia severity over the 
previous two weeks. Responses are provided on a 5-point 
Likert scale (0 = “None”, 4 = “Very Severe”), with higher 
scores indicating increased insomnia severity. Total scores 
range from 0 to 28. A cut off of > 7 was used to identify 
sleep disturbance based on established thresholds.

Epworth Sleepiness Scale (ESS) [45]. The ESS is a self-
report questionnaire that assesses daytime sleepiness across 
eight common situations. Responses range from 0 (“would 
never doze”) to 3 (“high chance of dozing”). Total scores 
range from 0 to 24. Scores > 10 were interpreted as clini-
cally significant excessive daytime sleepiness.

STOP-BANG [46]. The STOP-BANG is an eight-item 
self-report questionnaire that assesses OSA risk factors. 
Items are dichotomous (“yes”, “no”) and total scores range 

from 0 to 8, with higher scores indicating higher risk of 
OSA. Total scores > 4 was classified as high risk of moder-
ate to severe OSA. A total score of 3 or 4, was also deemed 
as high risk if participants had a BMI > 35 kg/m3 or a neck 
circumference ≥ 43 cm in males or ≥ 41 cm in females at the 
time of screening. STOP-Bang has demonstrated adequate 
sensitivity [47].

Restless Leg Screening Tool (RLST). The RLST is a pur-
pose-built self-report measure comprising five dichotomous 
items (“yes”, “no”) which reflect the diagnostic criteria for 
RLS in DSM-V. Participants who endorsed all five items as 
“yes” were considered at high risk of RLS.

Procedure

Participants who were eligible and had provided informed 
consent were screened using the ISI and ESS. Participants 
who met the criteria (> 7 ISI and/or > 10 ESS) were asked 
to complete screening measures for OSA (STOP-BANG) 
and RLS (RLST), and subsequently offered the Can-Sleep 
stepped-care intervention. Step 1 of the intervention differed 
depending on baseline risk of OSA and RLS.

Intervention

Step 1: participants at high risk of OSA and/or RLS at T1. 
Participants who scored high on the STOP-BANG (> 4) or 
the RLST (i.e., yes to all questions) were referred to the 
Sleep Medicine Service at a participating hospital for fur-
ther assessment. Participants who scored below cutoffs on 
both the STOP-BANG and RLSS, or declined the Sleep 
Medicine Service were offered self-managed CBT-I.

Step 1: participants at low-moderate risk of OSA and/
or RLS at T1. Participants were provided with a 5-week 
CBT-I self-management resource (SMCBT-I). SMCBT-
I comprised a 23-page colour printed booklet to improve 
sleep in individuals with cancer. The booklet was developed 
with the input of approximately 60 cancer specialists, sleep 

Fig. 1 Can-sleep interventions 
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subjective sleep diary reports (e.g., sleep restriction time-
in-bed). Participants who declined the GCBT-I program 
had alternative treatment options discussed with them (e.g., 
individual CBT-I sessions). Participants were rescreened 
using the ISI in the week following the completion of the 
GCBT-I sessions.

Statistical analysis

Descriptive statistics are frequencies and percentages for 
discrete variables and means and standard deviations for 
continuous variables. Change in insomnia symptoms from 
pretreatment to posttreatment was tested using paired t-tests. 
Significance was set at two-tailed α = 0.05.

Results

Sample characteristics

Table 1 shows the demographic and clinical characteristics 
of the sample. One hundred and forty-seven individuals 
(Age: M = 58.24, SD = 12.42) with cancer consented to par-
ticipate in screening (see Fig. 2). The sample was primarily 
female (N = 106, 72%), comprised of individuals from the 
gynaecological (N = 47, 32%), breast (N = 41, 28%), hae-
matology (N = 35, 24%), genitourinary (N = 15, 10%), lung 
(N = 7, 5%), and late effects (N = 2, 1%) clinics. Of the 147 
participants who completed the initial screening, 87 (59%) 
reported sleep difficulties (ISI > 7 and/or ESS > 10) and 
were invited to complete additional screening (OSA/RLS). 
Five participants (6%) declined further screening and were 
withdrawn from the study.

Step 1: SMCBT-I and/or sleep medicine service

Of the 82 participants who completed secondary screening, 
34 (38%) scored at risk of OSA or RLS and were offered 
referral to a Sleep Medicine Service.

Assessment by Sleep Medicine Service. Seventeen of 34 
(50%) accepted the referral and 11 (64%) attended the ser-
vice. Eight participants received a diagnosis of OSA, two a 
diagnosis of RLS, and one did not receive a sleep diagnosis. 
Seventeen participants (50%) declined the Sleep Medicine 
Service referral and were offered the SMCBT-I interven-
tion arm. The most common reason for declining was that 
participants felt that they were too busy to commit to the 
assessment/treatment process at the sleep service.

SMCBT-I. Sixty-two participants in total were offered 
the Can-Sleep stepped-care SMCBT-I intervention. Fifty-
six (90%) participants commenced SMCBT-I. Most com-
mon reason for declining the SMCBT_I was program was 

physicians, psychologists, a GP, psychiatrist, gynaecologist 
and cancer consumers. The booklet included the following:

 ● Psychoeducation about sleep and causes of poor sleep 
including: stages of sleep; sleep drive; circadian rhythm; 
sleep deprivation; and acute and chronic insomnia.

 ● Key cognitive and behavioral methods to address night-
time sleep disturbances or insomnia in cancer, including: 
sleep hygiene strategies, developing helpful sleep cog-
nitions; stimulus control; sleep restriction; strategies to 
manage stress or worry (including relaxation and worry 
postponement); relapse prevention and information on 
medications and other useful services and resources in 
the public domain.

This booklet included additional content tailored to indi-
viduals with cancer, including:

 ● Illustrations and examples of common worries and cog-
nitions in people with cancer that interfere with sleep.

 ● Strategies to manage common cancer-related prob-
lems (e.g., hospitalisation) and cancer-treatment symp-
toms and side-effects that impact sleep (i.e.,nausea, 
hot flushes), and mention of sleep strategies that may 
be more challenging for people with cancer (e.g., deep 
breathing when experiencing shortness of breath).

 ● Content on how to manage and think about pain and 
unpleasant sensations at night-time (e.g., nausea, hot 
flushes, rash, symptoms of peripheral neuropathy) com-
monly caused by cancer, cancer treatment or side-effects.

Participants received two supporting consultations with a 
trained member of the clinical team: (1) at the beginning 
of the intervention, participants received instruction on how 
to effectively use the SMCBT-I resource; and (2) approxi-
mately three weeks after receiving the SMCBT-I resource, 
participants were phoned to assist with strategy implemen-
tation, answer queries and encourage adherence.

Participants were rescreened via phone at the conclusion 
of Step 1 (T2). Remitted participants (ISI < 8), or partici-
pants endorsing subclinical insomnia severity (ISI > 7 and 
< 15) who were satisfied with sleep improvements follow-
ing Step 1 received no further treatment. Participants who 
continued to endorse sleep complaints (ISI > 7) progressed 
to Step 2.

Step 2: participants having an ISI score > 7 at T2. Par-
ticipants received four 90-minute, face-to-face CBT-I group 
sessions (GCBT-I) facilitated by two clinical psychologists. 
The content of these sessions included core CBT-I prin-
ciples, whilst also addressing symptoms and side-effects 
unique to individuals with cancer. Recommendations 
were individualized according to presenting concerns and 
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Discussion

The Can-Sleep stepped-care approach showed efficacy in 
reducing insomnia symptoms in cancer survivors. Almost 
all survivors who were offered the SMCBT-I intervention 
participated, and about half of them showed improvement 
with the SMCBT-I alone. Common barriers to accessing 
CBT-I, such as lack of time and concerns about stigma, may 
be addressed via the self-directed nature of the SMCBT-I 
intervention. Requiring approximately 25 min of staff time, 
SMCBT-I allowed survivors to work through the program at 
their own pace and in the comfort of their own homes, with 
minimal support from psycho-oncologists.

The results suggest that an intensive CBT-I group inter-
vention can have low uptake. Despite offering the inter-
vention to 17 survivors, only 5 accepted and completed it. 
This is not uncommon as in-person psychotherapeutic inter-
ventions for cancer survivors often face low uptake due to 
various barriers such as timing, side effects of treatments, 
fatigue and suitability of scheduling [48]. These findings 
suggest that individual sessions might be a more appropriate 
format for CBT-I for cancer survivors. We recently adapted 
Can-Sleep for adolescent and young adult cancer survivors 
and used individual sessions instead of group sessions, 
resulting in higher uptake [49]. Despite the limited uptake 
of group CBT-I, the outcomes for those who attended the 
group were positive.

Our findings are consistent with previous research sup-
porting the efficacy of low-intensity CBT-I, both in the gen-
eral population [39] and within cancer survivors [50, 51]. 
Accordingly, stepped-care interventions that commence 

that participants did not think it was needed. Of those who 
started SMCBT-I, 47 (84%) participants completed the 
3-week follow-up call, and 41 (73%) completed posttreat-
ment rescreening.

ISI at post SMCBT-I (T2). After initial treatment (T2), 
18 (44%) SMCBT-I participants no longer met the crite-
ria for sleep disturbance (ISI < 8). Thirteen (32%) partici-
pants endorsed subclinical insomnia severity (ISI > 7 and 
ISI < 15), seven (17%) of which reported feeling satisfied 
with sleep improvements, with no need for further interven-
tion. Results showed a significant time effect on the ISI from 
baseline (T1; M = 15.15, SD = 3.83) to posttreatment (T2; 
M = 9.93, SD = 6.19), t(40) = 6.65, p < .0001, d = 1.01.

Step 2: GCBT-I

Following Step 1, 17 participants (16 SMCBT-I, 1 Sleep 
Medicine Service) continued to report insomnia symptoms 
and were offered the GCBT-I intervention. Five (29%) of 
them accepted and completed GCBT-I. Common reasons 
for declining were other health priorities, not enough time 
and seeking individual support.

ISI at post GCBT-I (T3). At T3, four (80%) no longer met 
the criteria for sleep disturbance (ISI < 8), while one (20%) 
reported subclinical insomnia severity (ISI > 7 and ISI < 15). 
The difference between pre-treatment (T2; M = 17.4, 
SD = 3.13) and post-treatment (T3; M = 6.2, SD = 3.96) was 
significant, t(4) = 4.89, p < .01, d = 3.13.

Table 1 Social-demographic and clinical characteristics of the screened population
Sleep difficulty
N = 87 

No sleep 
difficulty
N = 60

Total
N = 147

Sleep disturbance
N = 48

High risk OSA/
RLS
N = 34

Declined OSA/
RSL screening
N = 5

Total
N = 87

 Age (range: 28-83y), M 
(SD)

52.75 (14.03) 57.85 (10.23) 63.4 (5.46) 55.36 (12.62) 62.42 (10.95) 58.24 (12.42)

Sex: Female, N (%) 39 (81) 25 (74) 4 (80) 68 (78) 38 (63) 106 (72)
Cancer Type, N (%)
 Gynae-oncology 17 (35) 9 (26) 3 (60) 29 (33) 18 (30) 47 (32)
 Breast 15 (31) 11 (32) 1 (20) 27 (31) 14 (23) 41 (28)
 Haematology 10 (21) 7 (21) 0 (0) 17 (20) 18 (30) 35 (24)
 Genitourinary 5 (10) 3 (9) 1 (20) 9 (10) 6 (10) 15 (10)
 Lung 1 (2) 4 (12) 0 (0) 5 (6) 2 (3) 7 (5)
 Late effects 0 (0) 0 (0) 0 (0) 0 (0) 2 (3) 2 (1)
ISI, M (SD) 14.54 (3.98) 15.03 (5.08) 10.6 (1.67) 14.51 (4.44) 3.72 (2.15) 10.1 (6.46)
 Range 8–22 3–28 8–12 3–28 0–7 0–28
ESS, M (SD) 7.65 (4.26) 8.29 (4.32) 8.6 (3.05) 7.95 (4.20) 4.05 (2.53) 6.36 (4.08)
 Range 0–20 1–17 7–14 0–20 0–9 0–20
Note. OSA = Obstructive sleep apnoea; RLS = Restless leg syndrome; ISI = Insomnia severity index; ESS = Epworth sleepiness scale

1 3



Journal of Cancer Survivorship

need to be interpreted with caution given the potential influ-
ence of social desirability reporting by survivors and health 
care professionals. Thirdly there were some cancer types 
that appeared to have greater incidents of sleep difficulties 
such as breast cancer and gynaecological cancer compared 
to haematological cancer, the study small sample size and 
the potential reasons potential reasons for these differences 
was not explored, Future studies could further explore this 
and to help address sleep needs of specific cancer groups. 
Finally, whilst the current results provided evidence for 
Can-Sleep’s efficacy, future studies utilizing a random-
ized design and control condition is required to confirm its 

with self-management may reduce demand on clinician 
resources and facilitate the provision of sleep support to a 
higher proportion of cancer survivors as a standard practice. 
Taken together, these results position a stepped-care inter-
vention as a potentially effective and scalable intervention 
towards improving sleep in cancer survivors.

Despite clear strengths, results of the present study should 
be interpreted in light of several limitations. Firstly, while 
the study was able to capture a broad sample of survivors, 
some tumour streams were underrepresented in the current 
sample (e.g., late effects) which may limit the generalizabil-
ity of findings. Secondly, the results of self-report measures 

Fig. 2 Participant Flow Chart
Note. STOP-BANG, assessed obstructive sleep apnoea; RLST = Rest-
less Leg Screening Tool, assessed restless leg syndrome; ISI = Insom-

nia severity index; ESS = Epworth sleepiness scale; SMCBT-I = cog-
nitive behavioral therapy self management; GCBT-I = cognitive 
behavioral therapy group.
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use is not permitted by statutory regulation or exceeds the permitted 
use, you will need to obtain permission directly from the copyright 
holder. To view a copy of this licence, visit http://creativecommons.
org/licenses/by/4.0/.
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Conclusions

The Can-Sleep program is the first known program in 
Australia to systematically screen for and treat sleep dis-
turbances in across a broad range of cancer survivors. The 
Can-Sleep program delivered best practice care by promot-
ing non-pharmacological, evidence-based, low intensity 
first-line treatment of night-time sleep problems to cancer 
survivors. The stepped-care model proved to be acceptable 
to survivors and health professionals alike, and continued 
implementation of this model of care appears feasible. This 
provides cancer survivors with an evidence-based, low-
burden treatment of sleep disturbances that requires limited 
specialist psychology services addressing a significant pre-
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