
Res Medica 2014, Volume 22, Issue 1	
  

Venables, H. Sleep problems in cancer: effective psychological interventions. Res Medica 2014, 22(1), pp. 15-36. 
doi:10.2218/resmedica.v22i1.776  
	
  

 

REVIEW ARTICLE  
Sleep Problems in Cancer: Effective Psychological 
Interventions  

Hannah Elizabeth Venables1 

1Medical Student, University of Liverpool 
Correspondence email: H.E.Venables@student.liverpool.ac.uk 
 

Abstract  

Introduction: Sleep problems are one of the most prevalent complications cancer patients 
experience. These have been shown to produce harmful effects such as reduced immunity and 
mood disturbances. While pharmacological agents for sleep problems may be used, psychological 
therapies should be considered where possible.  

Aim: The aim of this review is to evaluate the effectiveness of different psychological 
interventions for sleep problems in cancer patients. 

Methods: A systematic review was conducted. Databases searched included PsychINFO, 
Embase, MEDLINE, and Web of Science for papers published during the period from January 
2003 to December 2013. Combinations of the following terms were used: “sleep disturbance”, 
“sleep problems”, “insomnia”, “cognitive behavioural therapy”, “CBT”, “non-pharmacological”, 
“sleep hygiene”, “psychological intervention”, “psychological treatment”, and “cancer”.  

Results: 22 papers were selected for analysis. The main finding from this systematic review was 
that cognitive behavioural therapy (CBT) and mindfulness-based stress reduction (MBSR) is the 
most promising psychological intervention for the treatment of insomnia in cancer patients. 
Other psychological treatments such as sleep education and multimodal programmes also 
demonstrate good potential for use in oncology. 

Conclusions: Further randomized controlled trials comparing the effectiveness of CBT and 
MBSR in different types of cancer are required to determine their relative benefits and costs. 
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Sleep Problems in Cancer: 
Effective Psychological 
Interventions  

Introduction 

Sleep problems are one of the most frequent 

symptoms that cancer patients experience 

and can persist for several years after cancer 

treatment.1,2 Studies have shown that 30–

50% of cancer patients encounter sleep 

disturbance,3 and the prevalence of 

insomnia has been demonstrated to be 2–3 

times higher in this group compared to the 

general population.4 Sleep problems include 

insomnia, sleep apnoea, narcolepsy, night 

terrors, and sleepwalking, but the most 

common amongst cancer patients is 

insomnia.5 Insomnia is defined as difficulty 

falling asleep or not feeling refreshed upon 

waking due to not sleeping for long 

enough.6 The Diagnostic and Statistical Manual 

of Mental Disorders (DSM-IV) criteria for 

diagnosing insomnia includes: difficulty 

initiating or staying asleep for 1 month or 

more, including taking 30 minutes or more 

to get to sleep, or over 30 minutes to re-

initiate sleep after awakening, for more than 

3 nights per week; not feeling refreshed 

upon awakening; and affected daytime 

functioning.7  

In cancer patients, insomnia is often a result 

of physical or psychological aspects of 

cancer or cancer treatment, such as anxiety, 

depression, stressful life events, surgery, 

chemotherapy, hospitalization, pain, and 

delirium.3 Insomnia can have many harmful 

effects on patients. Consequences include 

fatigue, reduced daytime functioning, and 

mood disturbances. Sleep problems can also 

potentially increase mortality and reduce 

immunity.3 Such effects are undesirable, 

considering that patients with cancer are at 

an increased risk of morbidity and mortality 

anyway. Effective interventions to tackle 

sleep disturbance may prove beneficial as an 

adjunctive treatment in cancer patients. 

One of the current recommended modes of 

treatment for insomnia is pharmacological 

therapy; primarily hypnotics, such as 

zaleplon, zolpidem, and zopiclone.8 

However, pharmacological agents often do 

not treat the underlying cause of insomnia 

and are therefore only suitable as short-term 

treatment. Drugs come with side effects 

such as drowsiness, tolerance, and 

dependence.9 One study suggests that cancer 

patients would prefer to adopt non-

pharmacological therapies rather than take 

hypnotics.10 Effective psychological 

interventions should be looked at 

increasingly to be used alongside hypnotics, 

and in some cases, replace their use.  

The aim of this review is to investigate 

psychological interventions that can be used 

to treat sleep problems in adult cancer 

patients undergoing curative treatments, and 

explore their effectiveness. 
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Methods 

In December 2013, PsychINFO, Embase, 

MEDLINE, and Web of Science were 

searched. Search terms, and their 

combinations, are summarized in Table 2. 

Publications dated from “2003–current” was 

used to obtain the most up-to-date 

literature.  

Exclusion criteria included patients on non-

curative or palliative treatment; children and 

adolescents; qualitative studies; and non-

primary research studies. In addition, the 

archives of the last 10 years of the Psycho-

oncology journal were looked at to make sure 

that all relevant papers from this journal 

were found when carrying out the database 

search. The number of results from the 

database searches are in Table 1.  

Table 1. Search results 

Database Number of results 
Embase 86 
PsychINFO 26 
MEDLINE 53 
Web of Science 18 

Total number of results 182 
 

Table 2. Database search  

Line Search term Line Search term 
1 “sleep 

disturbance” 
8 “cognitive 

behavioral 
therapy” 

2 “sleep 
problems” 

9 “CBT” 

3 “insomnia” 10 “non 
pharmacological” 

4 1 or 2 or 3 11 “sleep hygiene” 
5 “psychological 

intervention*” 
12 5 or 6 or 7 or 8 or 

9 or 10 or 11 
6 “psychological 

treatment*” 
13 “cancer” 

7 “cognitive 
behavioural 
therapy” 

14 4 and 12 and 13 

Following the database search, 164 of the 

182 papers identified were excluded using 

the exclusion criteria. 18 studies were 

identified for this review using the primary 

search.4,11-27 4 additional papers were 

identified from references cited from the 18 

studies.28-31 Searching the Psycho-oncology 

journal found no further studies. A total of 

22 studies were identified for analysis.4,11-31 

Results 

The studies included in this review were 

mainly randomized controlled trials 

(RCTs),4,11,12,15-16,17,19-24,,27,28,30,31 but also 

included pilot studies,13,26 quasi-

experiments,14,18,29 and retrospective studies.25 

In addition, 8 papers were published as 

abstracts only11,12,14,15,22,23,25,26 as they were 

presented in conferences and subsequently 

published in journal supplements.  

The 2 main treatments used by the 

identified studies were cognitive behavioural 

therapy (CBT) and mindfulness-based stress 

reduction (MBSR). The other papers 

focused on other forms of psychological 

interventions.19,25,27 (See Table 9 in the 

Appendix for the main characteristics of the 

studies.) 

The Insomnia Severity Index (ISI)32 was the 

measurement of insomnia used in most of 

the studies. ISI is a self-rating questionnaire, 

and a score of 8.0 or more is diagnostic of 

insomnia. Another scale that was used in 
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many of the papers was the Pittsburgh Sleep 

Quality Index (PSQI),33 which is also a self-

rating questionnaire. A score of more than 

5.0 indicates poor sleep. 

Other tools that were used to monitor sleep 

were daily sleep diaries and sleep actigraphy. 

Sleep diaries are self-reported diaries used to 

record the time points at which a participant 

goes to sleep and wakes up during the night. 

Sleep actigraphy involves a device worn 

around the wrist or ankle that records 

movement during sleep.34 These tools 

measure sleep parameters including total 

sleep time (TST), sleep onset latency (SOL), 

wake after sleep onset (WASO), sleep 

efficiency (SE), time in bed (TIB), and 

number of awakenings. 

All studies were read, pertinent data were 

extracted, and entered into tables. To 

compare the results in each of the studies, 

percentage improvement was used for some 

of the variables, especially ISI32 and PSQI33 

scores. 

CBT 

The main psychological intervention studied 

was CBT. CBT for insomnia (CBT-I) usually 

includes sleep restriction, cognitive therapy, 

stimulus control, and relaxation therapy.35 

During sleep restriction, the patient is 

allowed a few hours of sleep before they are 

woken. The time for sleep is progressively 

increased, until the patient reaches a more 

normal amount of sleep. Cognitive therapy 

is utilized to block negative thoughts and 

reduce anxiety about not falling asleep. 

Stimulus control diminishes negative 

associations between sleep and the sleep 

environment and lessens the amount of time 

spent awake in bed. Relaxation therapy is 

designed to reduce anxiety and body tension 

to help the patient sleep.35 

15 papers focused on CBT-I.4,12-18,20-23,26,30,31 

Different techniques of CBT-I were tested 

in different studies, including self-help CBT, 

professionally-administered CBT, individual 

CBT and group CBT. 

Self-help CBT 

4 studies4,12,13,15 trialled self-help CBT, which 

was conducted by the patient without any 

professional help. 2 of these studies12,13 used 

video-based CBT to treat insomnia; this 

entailed a cartoon video followed by 6 

booklets. 1 study by Savard J et al.12 

compared video-based CBT with 

professionally administered CBT. Results 

showed that there was no significant 

difference between the 2 groups for any of 

the variables; however, the professionally 

adminsitered CBT had a greater improved 

TST. This group also had a greater mean 

reduction in ISI score32 of 58.2%, compared 

with the video-based group with a reduction 

of 44.5%. 
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Another study by Ritterband LM et al.4 

tested an online CBT-I intervention called 

Sleep Healthy Using The Internet (SHUTi), 

which showed an average reduction in ISI 

score32 of 52.0%. The last self-help study by 

Casault L et al.15 used bibliotherapy as the 

technique for insomnia, involving 6 booklets 

plus 3 phone calls with trained health 

professionals. Results showed that the self-

help group’s sleep problems improved 

significantly compared with the control 

group, who received no treatment (p = 

0.001). The paper by Casault L et al.15 

showed bibliotherapy to be an effective 

CBT method, reporting an average 

reduction in ISI score32 of 56.2%. In 

contrast, the video-based CBT trials had the 

least effect on insomnia with average 

reductions of 45.2%13 and 44.5%.12 Table 3 

shows the results of each of the self-help 

CBT studies. 

Table 3. Self-help CBT results 

Professionally administered CBT 

12 studies12,14,16-18,20-23,26,30,31 focused on 

professionally administered CBT. Each 

CBT-I intervention was delivered by a 

health professional trained to give the 

treatment, and all of the studies showed 

improvement in sleep problems post-

intervention. 5 of the professionally 

administered studies12,17,18,20,21 used ISI 

scores32 as a measurement. All of the 

professionally administered CBT studies 

that used this method found a reduction in 

the scores; Quesnel C et al.18 found an 

average reduction of 63.9%. The scores are 

shown in Table 4.  

Table 4. Professionally administered CBT ISI  

 

Studies using PSQI scores33 as an outcome 

measure reported a reduction in these 

measures also. These are shown in the table 

below. However, neither of the scores 

decreased to below 5.0, above which is a 

diagnostic score for insomnia. 

The professionally administered CBT 

studies that used actigraphy16,20,23,30,31 and 

daily sleep diaries16-18,20,23,26,30,31 also 

demonstrated improved results. All of the 

studies that used these tools found a 

reduction in SOL (except Fiorentino L20) 

Self-help 
CBT study 

Mean 
start 
ISI 
score32 
in self-
help 
group 

Mean 
end 
ISI 
score32 
in self-
help 
group 

Mean 
reduction 
in ISI 
score32 
(%) in 
self-help 
group 

Mean 
reducti
on in 
ISI 
score32 
(%) in 
control 
group 

Video-based 
Savard J et 
al.13 

15.7 8.6 45.2 No 
control 

Video-based 
Savard J et 
al.12 

14.6 8.1 44.5 Unkno
wn 

Online-
based 
Ritterband 
LM et al.4 

17.1 8.2 52.0 9.4 

Bibliotherap
y Casault L et 
al.15 

12.1 5.3 56.2 6.6 

Professionally 
administered 
CBT study 

Mean 
start 
PSQI 
score33 

Mean 
end 
PSQI 
score33 

Mean 
reduction 
in scores 
(%) 

Berger AM et 
al.31 

7.2 6.6 7.3 

Fiorentino L20 12.1 7.6 37.6 
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and WASO. A RCT by Espie CA et al.16 

found that the mean time spent awake per 

night (SOL+WASO) reduced by 55 minutes 

on average, compared with no change in the 

control group who received treatment as 

usual.  

Table 5. Professionally administered CBT PSQI  

 

All of the studies also found an 

improvement in SE, including the study by 

Espie CA et al.16 which found an average 

increase in SE by 10%, compared with 0% 

in the control group. 

Most of the studies reported increased TST 

in the interventional group.16,26,30,31 However, 

the RCTs by Fiorentino L,20 Savard J et al. in 

2013,12 and Savard J et al. in 200517 found no 

significant increase in TST in the 

interventional or control groups (p = 

0.033  20 and p < 0.5  17 respectively). 

Table 10 in the appendix compares 

professionally administered with self-help 

CBT. 

Group versus individual CBT 

4 of the professionally administered CBT 

studies gave participants individual 

sessions.12,20,26,31 The rest all delivered CBT 

in group sessions.14,16-18,21-23,30 The outcomes 

of the studies using ISI scores32 are shown 

in the table below. Group sessions had the 

largest average decrease with 63.9% in the 

study by Quesnel C et al.18 However, the 

study by Savard J et al.,12 which used 

individual sessions, was close behind with an 

average decrease of 58.2%. The individually 

delivered CBT studies12,20,26,31 all showed 

improvements in WASO and SE.  

Table 6. Group versus individual CBT results 

 

Studies by Berger AM et al.31 and Matthews 

E et al.26 demonstrated increases in TST, 

whereas other studies12,20 showed no 

significant change in TST (p = 0.033  20). 

3 studies showed improved SOL12,26,31, but 

one20 showed no significant reduction. The 

group CBT studies obtained improvements 

in all sleep parameters, except one study by 

Savard J et al.17 showed no significant 

progress in TST (p < 0.5). These results 

demonstrate that group delivered CBT 

Professi
onally-
adminis
tered 
CBT 
study 

Mean 
start ISI 
score32 
in 
professio
nally 
administ
ered 
group 

Mean 
end ISI 
score32 
in 
professio
nally 
administ
ered 
group 

Mean 
reduction 
in ISI 
score32 
(%) in 
profession
ally 
administer
ed group 

Mean 
reducti
on in 
ISI 
score32 
(%) in 
control 
group 

Savard J 
et al.12 

14.1 5.9 58.2 Unkno
wn 

Savard J 
et al.17 

16.2 7.6 53.1 15.0 

Quesnel 
C et al.18 

16.9 6.1 63.9 No 
control 

Fiorentin
o L20 

16.8 12.2 27.4 4.0 

Dirksen 
SR et al.21 

23.9 14.4 39.9 28.2 Study Average ISI 
score32 decrease 
(%) 

Mean 
end ISI 
score32 

Individual 
Savard J et al.12 

 
58.2 

 
5.9 

Fiorentino L20 27.4 12.2 
Group 
Savard J et al.17 

 
53.1 

 
7.6 

Dirksen SR et al.21 39.9 14.4 
Quesnel C et al.18 63.9 6.1 
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sessions may be slightly more effective than 

individual sessions. 

CBT and other symptoms 

Many of the CBT studies also showed a 

reduction in anxiety and 

depression4,13,15,17,18,21 in patients who were 

treated with CBT-I, and an increase in 

quality of life.4,13,15-17,21,23 The paper by 

Fiorentino L20 found that although these 

results were not significant like other 

studies, there was a trend towards 

significance (p = 0.03).  

MBSR 

MBSR is a technique whereby patients are 

taught to practise mindfulness meditation to 

reduce stress and improve health.36 Patients 

learn to stop and “be”. The intervention 

tries to help them develop improved 

awareness of experiences in the present 

moment. Participants are taught to accept 

certain situations, see things precisely as they 

are, and then “let go” of situations by 

passively observing them and not doing 

anything to suppress or elevate them.37 

4 RCTs11,24,28,29  have trialled MBSR. 2 

studies11,29 showed improvements in SE. On 

the contrary, the study by Shapiro SL et al.28 

demonstrated no significant improvement in 

SE. This study also found no significant 

differences between the control and 

interventional groups; sleep quality 

improved in equal amounts in the 2 groups. 

The interventional group received MBSR 

sessions, whereas the control group received 

no formal instruction but could “freely 

choose” which stress management 

interventions to take part in. The feeling of 

being refreshed upon waking reduced over 

the study period, but the authors found that 

the more time spent practising mindfulness, 

the more improvement on sleep. 

Additionally, the paper by Carlson LE et al.29 

used PSQI scores33 as the main measure of 

insomnia. Pre-intervention, 91% of patients 

scored over 5, and 51% over 10. Post-

intervention, 79% of patients scored over 5, 

and 27% over 10. Sleep quality, sleep 

disturbance, and sleep duration all improved 

significantly, with p values all below 0.001. 

Similarly, the paper by Nakamura Y et al.24 

found improvements in sleep duration and 

sleep disturbance, using the Medical 

Outcomes Study Sleep Scale (MOS-SS). 

This trial compared 2 types of MBSRL: 

mind–body bridging (MBB) and 

mindfulness meditation (MM), with sleep 

hygiene education (SHE) as the control. 

MBB and MM are 2 different formats of 

MBSR; MM includes meditation whereas 

MBB focuses on “experiential bridging 

skills” and “mind–body mapping” to 

identify patients’ “requirements” of 

situations24. The mean improvement for 

sleep disturbance and sleep duration are in 

the table below. 
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Table 7. Results for Nakamura Y e t  a l .  

MOS-SS subscale MBB MM SHE 
Unadjusted mean overall 
MOS-SS Scores 
Pre-intervention 

 
 
57.08 

 
 
61.42 

 
 
54.57 

Post-intervention 32.13 43.64 47.22 
Follow-up 31.59 36.01 40.81 
Mean sleep disturbance 
Pre-intervention 

 
64.47 

 
69.25 

 
59.44 

Post-intervention 32.57 46.69 46.84 
Follow-up 31.79 37.50 39.13 
Mean sleep duration 
(hours) 
Pre-intervention 

 
6.13 

 
6.45 

 
6.33 

Post-intervention 6.97 7.00 6.41 
Follow-up 6.79 7.09 6.92 
 

This study found that all 3 interventions 

improved sleep problems in cancer patients, 

but MM and MBB showed the most 

promising results. MBB was particularly 

useful in treating secondary symptoms such 

as depression, and also had the best overall 

mean follow-up MOS-SS score of 31.59, 

compared with 36.01 in MM and 40.81 in 

SHE.  

Other Interventions 

Other psychological interventions included 

self-hypnosis19, sleep hygiene21,24, a focused 

interdisciplinary intervention,25 and a 

multimodal psychological sleep management 

programme.27 

Sleep hygiene education was used as a 

control group compared with CBT and 

MBSR.21,24,30 Sleep hygiene involves 

recommendations to improve sleep, and 

sleep education is designed to correct 

dysfunctional sleep-related beliefs.30 The 

studies showed that although sleep hygiene 

did improve sleep problems, it did not 

improve sleep problems as much as other 

interventions did. The ISI score32 in the 

study by Dirksen SR et al.21 reduced by 

28.2% in the sleep hygiene group, compared 

with 39.9% in the CBT group. Sleep hygiene 

was effective compared with MBSR,24 but 

was not as effective long term. It also 

improved SOL, WASO, TST, TIB, and SE, 

but CBT had a better outcome on TIB, and 

patients reported a better sleep quality in 

this group.30 

The paper on self-hypnosis by Farrell-

Carnahan L et al.19 obtained non–statistically 

significant improvements in insomnia. The 

intervention was accessed online, where 

patients listened to self-hypnosis recordings. 

The average ISI score32 reduced by 28.1%. 

The other papers showed more promising 

results.25,27 The interdisciplinary intervention 

encompassed teaching and written 

information on sleep hygiene,25 and found 

significant improvement in PSQI scores33 (p 

= 0.0007) The multimodal programme27 was 

mainly focused on relaxation techniques; 

participants were allocated to a progressive 

muscle relaxation (PMR) group, autogenic 

training (AT) group, or control group. 

Results showed significant improvement in 

SOL, sleep duration, SE, and sleep quality in 

the PMR and AT groups (p < 0.001 for all 

variables). No significant differences were 

found between them, although AT showed 
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a trend towards greater effectiveness, and 

both interventional groups improved 

compared with the control group. Sleep 

latency decreased by an average of 40.2 

minutes in PMR (a mean decrease of 56.1%) 

compared with 30.7 in AT (a mean decrease 

of 51.9%.) On the other hand, sleep 

duration increased by an average of 73.7 

minutes in PMR (a mean increase of 24.7%), 

and 93.0 minutes in AT (a mean increase of 

30.7%). In addition, PMR had an average 

increase of 14.7% in SE, compared with an 

increase of 17.9% in the AT group. Average 

results for this trial are in Table 8. 

Table 8. Results for sleep parameters, Simeit R e t  a l .

 

Critical appraisal 

 

 

 

 

	
  

 

 

 

 

	
  

 

 

 

One limitation of the papers was inadequate 

sample sizes. 54,13,18,20,26 studies had a sample 

size under 30, which makes the results less 

likely to be able to be applied to the general 

population. Only 6 had sample sizes over 

100.12,16,22,23,27,31 

6 of the studies are not RCTs, which makes 

the results less reliable. 213,26 are pilot studies, 

314,18,29 are quasi-experiments and 125 is a 

retrospective study. Also, some of the 

studies could only be accessed as 

abstracts.11,12,14,15,22,23,25,26 This limits this 

review as not all of the data were published 

in these abstracts. 

Moreover, the majority of papers focused 

on breast cancer and female patients 

only.11,13,17,18,20,21,26,28,30,31 Other types of cancer 

and males may not be well represented, and 

may give different results to those of 

women with breast cancer. Therefore, it may 

not be possible to reliably apply the results 

from these studies to all types of cancer or 

to male patients. 

Furthermore, neither the patients nor the 

therapists could be blinded during the RCTs 

due to the nature of the interventions. This 

may mean that some of the studies are 

biased or skewed by the “placebo effect”. 

Mean sleep scores PMR AT Control group 
Sleep efficiency (SE) (%) 
Pre-intervention 

 
57.9 

 
60.9 

 
61.5 

Post-intervention 72.6 78.7 68.5 
Difference +14.7 +17.9 +7.0 
Percentage change (%) 25.3 29.4 11.4 
Sleep onset latency (SOL) (mins) 
Pre-intervention 

 
71.7 

 
59.2 

 
57.3 

Post-intervention 31.5 28.5 46.5 
Difference −40.2 −30.7 −10.8 
Percentage change (%) 56.1 51.9 18.8 
Sleep duration (mins) 
Pre-intervention 

 
298.9 

 
303.0 

 
319.4 

Post-intervention 372.6 396.0 354.3 
Difference +73.7 +93.0 +34.9 
Percentage change (%) 24.7 39.7 10.9 
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Another limitation is that there is a lack of a 

common definition of insomnia. Quite a 

few of the papers4,17,18,20,21,23 used the DSM-

IV criteria for insomnia,7 but others did not 

have a clear diagnosis at all.11,12,14,22,26,27,28,31 

This lack of a universal diagnosis means that 

some of the patients in some studies may 

not have actually had a clinical diagnosis of 

insomnia had they been assigned to a scale 

such as the DSM-IV criteria,7 and therefore 

may not have needed any treatment. A lack 

of a common scale in all of the studies also 

made it hard to compare the results of all of 

the interventions to evaluate the most 

effective. 

Finally, some of the studies13,14,18,26,29 did not 

have a control group. This affects the 

reliability of the studies because the 

effectiveness of the intervention cannot be 

contextualized by comparison with a control 

group. 

Discussion 

The aim of this review was to evaluate the 

effectiveness of psychological interventions 

for insomnia in oncology patients 

undergoing curative therapy. All of the 

studies found that the psychological 

interventions effectively improved sleep 

problems in cancer patients. However, 

results showed that CBT-I and MBSR may 

be more effective than other interventions. 

Sleep hygiene education was shown to be 

useful for short-term treatment of insomnia, 

but not as effective as MBSR or CBT in the 

long term.21,24 Self-hypnosis did not produce 

any significant improvements, but only one 

study with a very small sample size was 

carried out, so further trials need to take 

place to test this intervention,19 as further 

studies may disprove this theory. The 

multimodal programme seemed to be fairly 

successful, as the relaxation therapies 

improved SE, SOL, and sleep duration.27 

However, further trials should be carried out 

to test this hypothesis as only one was 

found to be published so far. These results 

show that the multimodal programme and 

SHE may be useful for treatment of 

insomnia; however the results could be due 

to chance as there were not many trials 

published on these interventions. 

In addition, professionally administered 

CBT seems to be more effective than self-

help CBT. Table 10 in the appendix shows 

that professional CBT generally has a higher 

average ISI score32 decrease, and 3 of the 

post-treatment scores are below 8.0, 12,17,18 

above which is the score for the diagnosis of 

insomnia. Only 1 of the post-treatment 

scores was below 8.0 in the self-help 

studies.15 This may be because CBT sessions 

with professionals are more likely to be 

carried out in an effective way than if the 

patient is doing it by themselves. The 

professional would know more about CBT 

than the patient, and would know how to 

change it slightly to fit their needs. The 
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patient may not be completely motivated to 

carry out the intervention properly on their 

own, whereas a healthcare professional 

would keep them on track during their 

sessions. 

However, as professionally administered 

CBT may not always be available, either due 

to lack of CBT-trained health professionals 

or patients being too busy to attend CBT 

sessions, self-help CBT seems to be an 

effective alternative. In particular, the 

bibliotherapy self-help CBT intervention 

seemed to be the most effective, as it had 

the highest average reduction in ISI scores,32 

and the average score decreased below the 

diagnostic score of 8.0 for insomnia by the 

end of the trial.15 This may be due to the 

phone calls that patients had with 

professionals during this intervention: it may 

have encouraged them to carry on with the 

CBT, and also give them directions as to 

where they were going wrong. The other 3 

self-help CBT treatments did not have any 

contact with professionals so this may have 

negatively affected their results. 

The highest average ISI score32 decrease in 

individual CBT was 58.2%,12 compared with 

63.9%18 in group-delivered CBT although 

there is no statistically significant difference. 

However, most of the group interventions 

found significant improvements in all sleep 

parameters,14,16,18,21-23,30 compared with the 

individual CBT studies that showed uniform 

improvements in only WASO and 

SOL.12,20,26,31 This may suggest that group 

CBT is more effective than individual CBT. 

This difference may be because patients feel 

obliged to participate more in group CBT. 

Also, they may learn tips from other patients 

about how to cope with their sleep 

problems, and the more sociable 

environment may also be another positive 

factor. There may have been an empathetic 

rapport within the group that helped the 

patients to improve their sleep. 

Moreover, CBT seemed to have other 

positive effects, such as decreased anxiety 

and depression and increased quality of life. 

This illustrates that sleep quality, anxiety, 

depression, and quality of life are all linked, 

and treating insomnia may improve other 

conditions that cancer patients commonly 

suffer from. However, it is unclear whether 

treating insomnia produced these positive 

effects or whether it was just the general use 

of CBT. The studies also did not state 

whether these parameters were targeted 

during the CBT sessions that the patients 

received, so they may well have been 

incorporated into their treatment. 

MBSR appears effective in reducing sleep 

problems. However, one paper28 obtained 

results that showed no significant 

improvement in SE, and there was a 

reduction in feeling refreshed on awakening 

during the study.  



Res Medica 2014, Volume 22, Issue 1              	
  

Venables, H. Sleep problems in cancer: effective psychological interventions. Res Medica 2014, 22(1), pp. 15-36. 
doi:10.2218/resmedica.v22i1.776  

25 

On the other hand, 2 studies11,29 found that 

SE significantly increased, and another 

paper24 found significant improvements in 

sleep duration and sleep disturbance. This 

indicates that MBSR could be an effective 

intervention to improve insomnia in 

oncology patients. MBSR was shown to be 

effective for the patients included in these 

trials. 

However, although unlikely, it could be 

possible that each of the studies that found 

improvements in insomnia were due to the 

patients’ sleep improving naturally over 

time. This is doubtful because most of the 

patients that were enrolled had suffered with 

sleep problems for a long period of time. In 

addition, the patients could have been very 

stressed at the start of the study because of 

their insomnia, but may have relaxed as time 

went on due to reassurance and a positive 

social rapport; this could also have 

contributed to reducing their sleep 

problems. 

Several of the studies had patients that were 

lost to follow-up.16-18,22,30,31 The reasons for 

this ranged from the patients not 

completing measurements or responding to 

the researchers, to patients withdrawing due 

to not liking the treatment or because of 

death or illness. Some of the patients also 

experienced scheduling problems. This may 

show that some of the interventions, 

especially CBT, are difficult to adhere to. 3 

of these studies16,17,31 used intention-to-treat 

analysis, which would have reduced bias 

caused by patients dropping out. However, 

other studies18,21,30 did not include the 

patients in their results after they had 

dropped out; this could have potentially 

produced bias and caused the results of 

these papers to be less reliable. 

Moreover, the sample characteristics could 

have caused selection bias on the results. 

The majority of papers focused on breast 

cancer and women only.11,13,17,18,20,21,26,28,30,31 

The other papers that did not focus on 

breast cancer all had a higher numbers of 

female patients than male, and breast cancer 

represented the majority of cancer types in 

all the papers. Other types of cancer and 

males may be under-represented, and the 

same interventions may potentially produce 

different results to those seen in women 

with breast cancer. In addition, all of the 

papers’ participants had a mean age of over 

50. Age could be a confounding factor;  

therefore applying the results to oncology 

patients under the age of 50 may not be a 

reliable predictor of effectiveness. 

Similarly, the majority of patients classified 

their ethnicity as “white” in all of the papers 

besides one that was focused on Chinese 

cancer sufferers.14 This could be an 

additional confounding factor, and may also 

bias the results, as other ethnicities are not 

fully represented . Furthermore, most of the 
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patients included in the studies were well 

educated. This could mean that they are 

more likely to attend sessions and comply 

with the interventions, which again could 

change the results slightly so that they could 

not be reliably applied to the general 

population. 

Another limitation of some of the papers is 

the selection criteria. Many of the studies 

used referrals from support groups; this 

cohort of people are more likely to comply 

with the interventions and agree to take part 

in research. This could have been a cause of 

selection bias on the results. Palliative 

patients were excluded, and it is possible 

that they have more significant sleep 

disorders than cancer patients with curative 

treatment plans.  

Clinical implications 

Oncology patients have a need for effective 

psychological interventions to treat 

insomnia. This review has shown that all of 

the psychological interventions are useful 

for improving sleep disturbances in cancer 

patients, but MBSR and professionally 

administered group CBT may be the most 

effective. Individual CBT may also be useful 

for patients that do not have time to attend 

CBT sessions, or when there is a lack of 

trained CBT healthcare staff. All of the 

interventions mentioned in this review could 

potentially be used to treat insomnia in 

oncology effectively. 

Research implications 

Future RCTs need to be carried out to 

compare the effectiveness of CBT-I against 

MBSR for insomnia in cancer. Research 

would need to study other types of cancer 

apart from breast cancer and include a 

higher number of male patients and 

different ethnicities. Such a study design has 

been suggested by one paper already,37 but 

has not yet been carried out and published. 

Additional RCTs also need to be carried out 

to test the effectiveness of self-hypnosis, 

PMR and autogenic training (AT) therapies 

for insomnia in cancer to establish how 

reliable the results of the original studies 

discussed in this review are. 

Limitations 

The main weakness of this review stems 

from the limitations of the articles that were 

discussed in the “Critical Appraisal” section; 

mainly the fact that some of the articles used 

in this review were only available as 

abstracts11,12,14,15,22,23,25,26 and therefore not all 

of their data could be reviewed. 

Conclusion 

In conclusion, CBT-I and MBSR may be the 

most effective interventions in the treatment 

of insomnia in cancer, but further RCTs 

need to be carried out to evaluate which 

would be the most effective intervention to 

use for oncology patients suffering with 

sleep problems. 
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Learning Points 

What is  known already 

• Sleep problems affect 30–50% of oncology patients. 
• Sleep problems can potentially be very harmful for patients with cancer, for example by 

reducing immunity. 
• The current recommended treatment for insomnia by NICE is sedative, hypnotic drugs. 
• Sleep problems in oncology patients need to be treated with psychological interventions, 

rather than drugs. 

What this  s tudy adds 

• MBSR and CBT seem to be the most effective psychological interventions for insomnia in 
oncology patients. 

• Self-help CBT is an effective alternative when professionally administered CBT is not 
available. 

• Group CBT seems to be more effective than individual CBT. 
• Further RCTs comparing the effectiveness of MBSR and CBT for sleep problems in cancer 

patients need to be carried out. 
• Further RCTs studying self-hypnosis and PMR and AT therapies need to be carried out. 
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Table 10. Self-help CBT ISI scores32 compared with professionally administered scores 

Study Average ISI 
score32 decrease 
(%) 

Mean ISI 
score32 post-
treatment 

Average ISI score32 
decrease in control 
group (%) 

Self-help CBT-I 
Ritterband LM et al.4 

 
52.0 

 
8.2 

 
9.4 

Savard J et al.12 44.5 8.1 Unknown 
Savard J et al.13 45.2 8.6 No control group 
Casault L et al.15 56.2 5.3 6.6 
Professionally administered CBT-I 
Savard J et al.12 

 
58.2 

 
5.9 

 
Unknown 

Savard J et al.17 53.1 7.6 15.0 
Quesnel C et al.18 63.9 6.1 No control group 
Fiorentino L20 27.4 12.2 4.0 
Dirksen SR et al.21 39.9 14.4 28.2 
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