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Introduction
Chronic non-malignant pain is defined as non-malig-
nant pain that exists for 3 or more months or pain that 
lasts beyond the period of expected healing.1 The 
majority of those who suffer from chronic pain report 
poor sleep.2 Insomnia is a problem with sleep initiation 
and sleep maintenance and is also associated with day-
time neurocognitive impairment. It has a higher preva-
lence in the chronic pain population than in the general 
population.3,4 The well-established inter-relationship 
between disturbed sleep and pain severity is also related 
to mood disturbance, poor sleep hygiene, behavioural 

priming (previous experience influencing behaviour), 
cognitive distortions and other cognitive behavioural 
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disturbances.4,5 There is strong evidence for the effec-
tiveness of cognitive behavioural therapy in treating 
pain and insomnia.6,7 Cognitive behavioural therapy 
for insomnia (CBT-I) belongs to a family of psycho-
logical interventions that focus on treating insomnia 
and is a multi-component package that includes stimu-
lus control, sleep restriction, sleep hygiene, sleep edu-
cation, cognitive restructuring and/or relaxation 
training. CBT-I improves understanding and clarifies 
misconceptions individuals have about sleep and 
insomnia. Components of CBT-I aim to improve sleep 
habits, address sleep–wake schedule and reduce the 
incidence of behaviours that interfere with sleep conti-
nuity and build-up of sleep pressure. In addition, cog-
nitive restructuring and relaxation helps reduce 
dysfunctional beliefs and anxiety around sleep.

Considering the relationship between sleep and 
pain, it can be suggested that treating pain can 
improve sleep and vice versa. If CBT-I is effective in 
treating primary insomnia and insomnia comorbid 
with other conditions, is it effective in treating insom-
nia comorbid with chronic pain? Does it indirectly 
reduce pain by improving sleep? On the other hand, if 
pain disrupts sleep and sleep restriction is associated 
with enhanced pain perception,4,5 does the presence 
of chronic pain interfere with the response to CBT-I 
in the chronic pain population? Or does sleep restric-
tion, an essential component of CBT-I, increase pain? 
These questions becomes more relevant in current 
practice for treating insomnia after considering the 
proposed changes in the Diagnostic and Statistical 
Manual of Mental Disorders – V for the diagnostic cri-
teria of insomnia, in which primary insomnia and 
insomnia related to another mental/medical disorder 
will be replaced with insomnia disorder with specifi-
cation of clinically comorbid conditions, removing 
the long prevalent differentiation of insomnia based 
on aetiology.8

Not many researchers have looked at the efficacy of 
CBT-I in chronic pain patients on symptoms of insom-
nia and pain. This review systematically searches and 
appraises trials exploring this aspect.

Methodology
Objectives
The aim of this review is to explore if CBT-I is an effec-
tive treatment of insomnia co-morbid with chronic 
non-malignant pain and whether treating insomnia 
with CBT-I in this group modifies pain. This paper, 
therefore, systematically reviews and appraises ran-
domised controlled clinical trials that specifically assess 
the effectiveness of CBT-I in individuals with chronic 
non-malignant pain and co-morbid insomnia, compar-
ing the effectiveness of this intervention with other 

non-pharmacological treatments or usual care. The 
outcomes of interest are limited to change in symptoms 
of insomnia as the primary outcome and pain percep-
tion as the secondary outcome. Thus, the objectives can 
be summarised as follows:

1) Is CBT-I effective in improving symptoms of 
insomnia in individuals who have insomnia co-
morbid with chronic pain?

2) Is CBT-I effective in improving pain in individ-
uals who have insomnia co-morbid with chronic 
pain?

Search strategy
Studies were identified by searching electronic data-
bases; scanning references of review articles and eligible 
studies; and contacting authors of studies that appeared 
to meet the criteria but where full text was not available, 
i.e. conference abstracts or thesis abstracts (Figure 1). 
However, authors were not contacted for studies that 
were available as full text for raw data due to the limita-
tions of this assignment.

The NHS library search engine was used to search 
four databases, namely Medline, EMBASE, PSYCINFO 
and CINHAL. The Cochrane library and Cochrane 
register of trials was searched to identify trials and 

1715 studies

Psycinfo = 29
CINHAL = 5
Medline = 25
Embase = 8

Cochrane = 7

10 studies iden�fied

- 4 included as per
inclusion and

exclusion criteria
- 6 excluded

References of reviews
and

trials in those on le�

Titles and Abstracts Shortlisted for
relevance

Figure 1. Flowchart of search methodology.
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systematic reviews on this topic and references of these 
studies were searched to identify relevant studies. The 
search strategy is depicted in Table 1. The search was 
restricted to English-language articles and published 
studies. Grey literature was not searched. A time limit 
was placed from 1990 to 2012 on EMBASE but the 
other databases did not have a time limit. No age limit 
was specified. The search was conducted between 12 
and 16 June 2012.

Inclusion criteria
The inclusion criteria for the study were as follows:

1. Sleep and pain assessments should be primary 
or secondary outcomes and not incidental 
findings.

2. Studies should use validated patient-reported 
outcome tools to evaluate pain and sleep pre 
and post treatment.

3. Interventional studies with a control group.
4. The control group is a non-pharmacological 

intervention for sleep.
5. The participants should not have had a recent 

(within the past 3 months) change in the treat-
ment of pain or sleep prior to participating in 
the study.

Exclusion criteria
The exclusion criteria were as follows:

1. Studies in which the participants have the pres-
ence of another sleep disorder other than insom-
nia in the study group, which is not effectively 
treated.

2. Studies in which malignant (cancer-related) 
pain participants are included.

3. Studies for which the control arm has a phar-
macological intervention.

4. Studies for which measuring pain and insomnia 
outcomes are not part of the objectives and have 
been included in the analysis as a post-hoc 
finding.

Results
Results of the search
A total of 1715 studies were identified from the data-
base search. The titles of these articles were read to 
identify those that looked at insomnia, cognitive 
behaviour therapy and pain, and this resulted in 
selecting 29 articles from PSYCINFO, five from 
CINHAL, 25 from MEDLINE, eight from EMBASE 

and seven from Cochrane respectively. Further, titles 
and abstracts of these studies were read. PSYCINFO, 
CINHAL, EMBASE, MEDLINE and Cochrane pro-
duced one, three, three, three and five studies, respec-
tively. These included duplicates. Ten studies were 
shortlisted from the above search.

When read in full, six out of the ten articles did not 
meet all the inclusion and exclusion criteria or could 
not be included for other reasons (see Appendix 1). 
Four studies met all the inclusion and exclusion crite-
ria.9–12 Findings of the four studies that met all the cri-
teria are reported in Tables 2 and 3. Of the four studies 
selected, three studied chronic pain, either spinal/
limb9,11 or arthritic in origin,12 whereas one studied 
fibromyalgia patients.10 One study extracted its data 
from a parent study done 4 years earlier and hence the 
latter study was used to supplement information for 
the objectives of the review.12,13

Evaluation of selected papers
Quality assessment of the studies was done using the 
CONSORT checklist for reporting clinical trials, 
Cochrane risk of bias tool and the quality assessment 
scale for psychological interventions.14–16 Overall, all 
four clinical trials were of good quality. All studies had 
a small unexplained sample size. Jungquist et al.11 and 
Vitiello et al.12 described the randomisation and blind-
ing process in detail.11,12 Apart from Vitiello et al., 
other studies did not clearly describe the study set-
tings. All studies used the same therapists (who varied 
in skill level across the studies) for the experimental 
and control interventions/contact. Three studies used 
multi-faceted cognitive behavioural therapy,9,11,12 
whereas Edinger et al.10 focused on the behavioural 
component (stimulus control and sleep restriction) of 
CBT-I. Jungquist et al.11 and Edinger et al.10 provided 
individual therapy whereas Currie et al.9 and Vitiello 
et al.12 provided group therapy in the intervention. 
Outcome measures are detailed later. There were no 
changes in outcomes along the duration of each study. 
Similarities between groups were controlled for,12 
acknowledged10,11 or avoided.9 A clear description of 
the statistical methods used and their appropriateness 
for the purpose of the study was given in each study. 
The number of participants added up in all studies and 
losses were accounted for. There was a minor discrep-
ancy in the parent study of Vitiello et al.12 where one 
participant was misrepresented in analysis, but this is 
unlikely to have affected the results.13 Although inten-
tion to treat was followed in principle by most, Edinger 
et al.10 did not include the baseline measures of those 
who did not complete treatment. Results were reported 
as means of improvement with standard deviations and 
also as effect sizes by Jungquist et al.11 and Vitiello 
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Table 1. Search strategy.

Database Search criteria Number of studies

1 CINHAL
Unrestricted search

1. exp INSOMNIA/ OR exp SLEEP DEPRIVATION/ 3385
2.  (INSOMNIA OR DYSSOMNIA OR (SLEEP FRAGMENTATION) 

OR (poor sleep) OR (sleep quality) OR (broken sleep) OR 
(disturbed sleep) OR (sleep onset)).ti,ab

5119

3. 1 and 2 7145
4.  ((cognitive behavioural therapy) Or (cognitive behavioral 

therapy) OR (cognitive therapy) OR behavior* OR 
(behaviour*) OR CBT OR (psychological therapy) OR 
psychotherapy OR (sleep restriction) OR (bed restriction) 
OR (sleep hygiene) Or (stimulus control)).ti,ab

93,951

5. Pain.ti,ab 79,644
6. 3 AND 4 AND 5 148

2 PSYCINFO
Unrestricted search

1.  exp BACK PAIN/ OR exp CHRONIC PAIN/ OR exp 
“COMPLEX REGIONAL PAIN SYNDROME (TYPE I)”/ OR 
exp MYOFASCIAL PAIN/ OR exp NEUROPATHIC PAIN/ 
OR exp PAIN/ OR exp PAIN MANAGEMENT/ OR exp PAIN 
MEASUREMENT/ OR exp PAIN PERCEPTION/ OR exp PAIN 
THRESHOLDS/ OR exp SOMATOFORM PAIN DISORDER/

46,788

2. exp INSOMNIA/ 3391
3.  (insomnia OR dyssomnia OR (sleep fragmentation) OR 

sleep OR (fragmented sleep) OR (sleep disturbance) 
OR (sleep quality) OR (non-restorative sleep) OR 
(unrefreshing sleep) OR (broken sleep)).ti,ab

41,609

4. 2 OR 3 41,692
5.  exp COGNITIVE BEHAVIOR THERAPY/ OR exp COGNITIVE 

THERAPY/ OR exp GROUP PSYCHOTHERAPY/ OR exp 
BEHAVIOR THERAPY/

50,218

6.  ((cognitive behavioural therapy) Or (cognitive behavioral 
therapy) OR (cognitive therapy) OR behavior* OR 
(behaviour*) OR CBT OR (psychological therapy) OR 
psychotherapy OR (sleep restriction) OR (bed restriction) 
OR (sleep hygiene) Or (stimulus control)).ti,ab

678,835

7. 5 OR 6 692,321
8. 1 AND 4 AND 7 272

3 MEDLINE 1.  exp ABDOMINAL PAIN/ OR exp PAIN MANAGEMENT/ 
OR exp PAIN MEASUREMENT/ OR exp ACUTE PAIN/ OR 
exp BACK PAIN/ OR exp BREAKTHROUGH PAIN/ OR exp 
CHEST PAIN/ OR exp CHRONIC PAIN/ OR exp COMPLEX 
REGIONAL PAIN SYNDROMES/ OR exp LOW BACK PAIN/ 
OR exp MUSCULOSKELETAL PAIN/ OR exp NECK PAIN/ 
OR exp NOCICEPTIVE PAIN/ OR exp PAIN/ OR exp PAIN 
CLINICS/ OR exp PAIN PERCEPTION/ OR exp PAIN 
THRESHOLD/ OR exp PELVIC PAIN/ OR exp PLEASURE-
PAIN PRINCIPLE/ OR exp SHOULDER PAIN/

303,067

2.  [exp COGNITIVE THERAPY/ OR exp BEHAVIOR THERAPY/ 
OR exp SLEEP INITIATION AND MAINTENANCE 
DISORDERS/] OR [((cognitive behavioural therapy) Or 
(cognitive behavioral therapy) OR (cognitive therapy) OR 
behavior* OR (behaviour*) OR CBT OR (psychological 
therapy) OR psychotherapy OR (sleep restriction) OR (bed 
restriction) OR (sleep hygiene) Or (stimulus control)).]

740,306

3. exp SLEEP INITIATION AND MAINTENANCE DISORDERS/ 7896
4.  ((insomnia) OR (dyssomnia) OR (sleep fragmentation) 

OR sleep OR (fragmented sleep) OR (sleep disturbance) 
OR (sleep quality) OR (non-restorative sleep) OR 
(unrefreshing sleep) OR (broken sleep)).ti,ab

94,012

5. 3 OR 4 95,715
6. 1 AND 2 AND 5 [Publication Year 1990-Current] 839
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et al.12 Although p-values were reported, none of the 
studies reported the changes in outcomes/effect sizes 
with its confidence intervals.

Assessment of patients
The total combined sample size for these studies was 
186 participants. All participants were adults with the 
Vitiello et al.12 study restricted to those over 65 years. 
The International Classification of Sleep Disorders, 
Diagnostic and Statistical Manual of Mental Disorders – 
III and Diagnostic and Statistical Manual of Mental 
Disorders – IV TR were the main criteria for diagnosing 
insomnia in the studies selected. Two studies used 
structured interviews for insomnia.9,10 Pain was 
assessed using structured pain questionnaires11 and/or 

confirmation by specialists.9,10,12 All but Currie et al. 
used baseline polysomnography (PSG) to rule out 
other sleep disorders and Currie et al. relied on struc-
tured interviews to rule out other sleep disorders. All 
studies excluded significant psychiatric disorders and, 
apart from the Edinger et al. study, all excluded fibro-
myalgia patients. Vitiello et al. selected osteoarthritis as 
the chronic pain condition, Currie et al selected spinal/
limb/pelvic pain, Edinger et al. selected fibromyalgia 
and Jungquist et al. selected spinal pain. All studies 
accounted for analgesics and sleep medications in tab-
ular form and controlled for changes in medications 
during participation in the trial. Edinger et al. also ana-
lysed medication use by both groups and reported no 
significant differences. The duration of CBT-I was 8 
weeks of 2-hourly weekly sessions in the Vitiello et al. 

Database Search criteria Number of studies

4 EMBASE 1.  exp ABDOMINAL PAIN/ OR exp CHRONIC PAIN/ OR 
exp COMPLEX REGIONAL PAIN SYNDROME/ OR exp 
DISCOGENIC PAIN/ OR exp GASTROINTESTINAL 
PAIN/ OR exp HEADACHE AND FACIAL PAIN/ OR exp 
HIP PAIN/ OR exp INTRACTABLE PAIN/ OR exp LEG 
PAIN/ OR exp LIMB PAIN/ OR exp LOW BACK PAIN/ 
OR exp MUSCULOSKELETAL CHEST PAIN/ OR exp 
MUSCULOSKELETAL PAIN/ OR exp MYOFASCIAL PAIN/ 
OR exp NECK PAIN/ OR exp NEUROPATHIC PAIN/ OR 
exp NOCICEPTIVE PAIN/ OR exp NONCARDIAC CHEST 
PAIN/ OR exp PAIN/ OR exp PAIN ASSESSMENT/ OR exp 
PAIN CLINIC/ OR exp PAIN PARAMETERS/ OR exp PAIN 
RECEPTOR/ OR exp PAIN THRESHOLD/ OR exp PELVIS 
PAIN SYNDROME/ OR exp POSTTRAUMATIC PAIN/ OR exp 
PSYCHOGENIC PAIN/ OR exp RADICULAR PAIN/ OR exp 
REFERRED PAIN/ OR exp RETROSTERNAL PAIN/ OR exp 
SCROTAL PAIN/ OR exp UPPER ABDOMINAL PAIN/ OR 
exp VISCERAL PAIN/

687,726

2.  [exp INSOMNIA/] OR [((dyssomnia) OR (sleep 
fragmentation) OR sleep OR (fragmented sleep) OR (sleep 
disturbance) OR (sleep quality) OR (non-restorative sleep) 
OR (unrefreshing sleep) OR (broken sleep) OR (sleep 
initiation AND maintenance disorder*)).ti,ab]

139,158

3.  {((cognitive behavioural therapy) Or (cognitive behavioral 
therapy) OR (cognitive therapy) OR behavior* OR 
(behaviour*) OR CBT OR (psychological therapy) OR 
psychotherapy OR (sleep restriction) OR (bed restriction) 
OR (sleep hygiene) Or (stimulus control)).ti,ab [Limit 
to: Publication Year 1990-Current]} OR {exp COGNITIVE 
THERAPY/ OR exp BEHAVIOR THERAPY/}

690,319

4.  1 AND 2 AND 3 [Limit to: Human and English Language 
and Exclude MEDLINE Journals and (Records From 
Embase) and (Clinical Trials Clinical Trial or Randomized 
Controlled Trial or Controlled Clinical Trial or Multicenter 
Study) and Publication Year 1990–Current]

209

5 Cochrane library ((cognitive behavior*) OR (cognitive behaviour*)) AND (sleep) – 
title, abstract and keyword search, restricted to clinical trials

247

Table 1. (Continued)
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Table 2. Characteristics of studies.

Study Sample characteristics Interventions and 
controls

Treatment/control components

Currie et al. 
(2000)9

60 participants: 27 female and 33 
male. Recruitment was from three 
local pain clinics. Average age 45.0 
years. Average duration of pain 
9.2 years and average duration of 
insomnia was 7.9 years. The nature of 
chronic pain was neck pain (20%), low 
back pain (72%), pelvic pain (2%) and 
lower limb pain (5%)

Two groups:
– CBT-I
– WLC

CBT-I: Seven 2-hour weekly group 
sessions composed of sleep 
education, stimulus control, sleep 
restriction, relaxation training, sleep 
hygiene and cognitive therapy (using 
Morin’s (1993) approach)
WLC: 10-min weekly phone calls 
along with completion of sleep diary

Edinger et al. 
(2005)10

47 participants, 45 of whom were 
female. Recruitment was via 
newspaper advertisements. Average 
age was 48.6 years. All patients 
had fibromyalgia as the chronic 
pain condition. 34% and 72% also 
had osteoarthritis and headaches, 
respectively. Average duration of 
fibromyalgia not given. Average 
insomnia duration was 9.9 years

Three groups:
– CBT-I
– Sleep hygiene
– Usual care

CBT-I: One session of 45–60 min 
plus five 15- to 30-min weekly 
individual sessions composed of 
sleep education, stimulus control 
and sleep restriction.
Sleep hygiene: Sleep hygiene advice 
and adherence review weekly over 
six weekly sessions.
Usual care: Weekly sessions for 
questionnaire completion and usual 
fibromyalgia care, no behavioural 
therapy

Jungquist et al. 
(2010)11

28 participants, 22 (78%) of whom 
were female. Subjects were recruited 
from a mean age of 48.7 years. All 
patients had chronic spinal pain [neck 
(32%), back (64%), thoracic spine 
(4%)]. Minimum 6 months chronic pain 
with 75% having pain for > 5 years

Two groups:
– CBT-I
– Control condition

CBT-I: Eight weekly individual 
sessions that ranged between 30 
and 90 minutes as per published 
manual – education, sleep 
restriction, stimulus control, sleep 
hygiene, cognitive therapy, relapse 
prevention.
Control condition: Eight weekly 
sessions of 45–90 min, direct 
therapist contact, no interventions 
with interrogative review only

Vitiello et al. 
(2009)12

51 participants (45 female, 6 male), 
all over 65 with mean age 69.2 for 
intervention group and 66.5 for control 
group. All patients had osteoarthritis, 
the average duration of which was not 
known

Two groups:
– CBT-I
– SMW (attention 
control)

CBT-I: Eight weekly group sessions 
of 2 hours each with an average 
group size of five participants 
(using Morin’s (1993) approach) 
composed of SC and SR emphasised 
in first three sessions, sleep 
education, sleep hygiene, cognitive 
restructuring and relaxation 
training.
SMW: attentional control; included 
problem solving, goal setting, 
cognitive approach for stress and 
anxiety, interpersonal skills training 
and education about exercise 
enhancement

CBT-I: cognitive behavioural therapy for insomnia; SC: stimulus control, SMW: stress management and wellness, attention control arm, 
SR: sleep restriction WLC, waiting list control.

study. This treatment was 8 weeks of weekly sessions 
varying from 30 minutes to 90 minutes in the Jungquist 
et al. study, 7 weeks of 2-hour weekly sessions in the 
Currie et al. study, and six weekly sessions with the 
first up to 60 minutes and remaining 15–30 minutes in 
duration in the Edinger et al. study.

Measurement of outcomes

Sleep latency, sleep efficiency, wake after sleep onset 
(WASO), total sleep time and total wake time were 
the major insomnia variables measured as outcomes 
in the four studies. These were primarily measured 
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Table 3. Results of studies.

Study Screening tests Measurement instru-
ments

Results (pre and post treatment) and long-term 
follow-up

Currie  
et al. 
(2000)9

1.  Initial telephone 
screening

2.  Face-to-face 
diagnostic interview 
for insomnia/rule 
out other sleep 
disorders and 
psychiatric disorders

3.  Structured interview 
for sleep disorders 
for DSM-III R 
(SIS-D).

4. No polysomnography

Sleep: sleep diary, 
actigraphy, PSQI (for 
sleep quality)
Pain: MPI-PS
Emotional distress: BDI
Medication use: MQI

Primary outcomes
SE, SL and WASO showed an improvement post 
treatment and at follow-up (3 months) in the CBT-I 
group that was greater and significant than in the 
WLC group.
The major improvement indicators for CBT-I were 
(as measured on sleep diary):
SE: 72% to 85% to 84%
SL: 54.7 min to 28.1 min to 27.8 min
WASO: 88.9 min to 40.2 min to 40.6 min
PSQI: 13.6 to 8.8 to 7.9
Actigraphy activity levels were significantly reduced 
in the CBT group post treatment but not at follow-
up. There was a significant reduction in activity 
levels in the CBT group compared with the WLC 
group at post treatment but not at follow-up.
A significantly higher number of CBT group 
participants were classed as clinically improved 
in each of the three definitions compared with 
the WLC group but only five in the CBT group and 
none in the WLC group met all three criteria for 
significant improvement.
Secondary outcomes
There was no significant difference in pain scores 
on the MPI-PS scale post treatment or at follow-up 
in the CBT group as compared with the WLC group. 
There was a significant time effect across post 
treatment and at follow-up for both groups but no 
between-group difference and no increase in pain.
BDI score changes were insignificant.

Edinger 
et al. 
(2005)10

1.  Structured sleep 
and psychiatric 
interviews

2.  Tender point 
examination for FM

3. PSG (baseline)
4. Sleep log

Sleep logs
Actigraphy
Insomnia severity scale 
(mean score)
Medical Outcomes 
Survey 36-item Short 
Form Health Survey 
(mental composite 
score)
MPQ (total score)
BPI (total score)
Profile of Mood States 
(total score)
Therapy Evaluation 
Questionnaire

Primary outcomes
SE, SL and TWT showed an improvement post 
treatment and at follow-up (6 months) in the 
CBT-I group that was greater and significant 
as compared with the UC group. On actigraphy, 
this significance was noticed only in sleep 
latency. However, SH therapy did not differ in any 
measure from either CBT-I group or UC group 
independently.
The major improvement indicators for CBT-I (as 
measured on the sleep diary) were as follows:
SE: 80.6% to 88% to 89%
SL: 33 min to 17 min to 15.8 min
TWT: 103.1 min to 59.8 min to 53.6 min
A significantly higher number of CBT patients (57%) 
were classed as clinically improved as compared 
with SH (p = 0.05) and UC (p = 0.007) based on 
three definitions of clinical improvement. This 
improvement was noticed both in the sleep diary 
and on actigraphy findings.
Secondary outcomes
Though a significant group × time effect was 
observed for secondary outcomes including pain 
scores, no significant change was observed in the 
pain ratings on MPQ and BPI scores in the CBT 
group in comparison with the UC or SH group. 
However, a significant reduction in pain was noted 
for the SH group in comparison with the UC group 
on paired comparison

(Continued)
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Study Screening tests Measurement instru-
ments

Results (pre and post treatment) and long-term 
follow-up

Jungquist 
et al. 
(2010)11

1.  Physical 
examination 
including physical 
examination and 
urine analysis

2.  MINI 
Neuropsychiatric 
interview/urine drug 
screen

3. PSG (baseline)
4.  Pain assessment 

using Mc Gill Pain 
Index

Sleep logs recording 
TST, WASO, SL, SE, 
NWAK, EMA.
0–10 scales for 
fatigue/mood/pain/
sleep quality/stress/
alertness/concentration
ISI
PDI
MPI – pain interference 
and pain severity 
subscale scores were 
used
BDI
ESS
MFI

Primary outcomes
Significant improvement was observed in SE, SL, 
WASO and NWAK in the CBT-I group as compared 
with the control group from pre treatment to post 
treatment. There was a trend of improvement in 
TST and early morning awakening.
The major improvement indicators for CBT-I (as 
measured on the sleep diary) were as follows:
SE: 75% to 94%
SL: 37 min to 9 min
WASO: 58 min to 12 min
A positive treatment response (considered 
equivalent to clinically significant improvement 
of other studies) was seen in 78% of CBT-I 
participants as compared with 22% of controls, 
and, of the CBT-I participants, 42% achieved 
normal sleep efficiency (> 90%) post treatment.
Secondary outcomes
Amongst secondary outcomes, a significant 
improvement (p = 0.0318) in the pain interference 
subscale of the MPI was seen in the CBT-I group. 
No other parameters including pain severity, MPI, 
PDI or BDI showed any significant differences 
between the CBT-I group and control group

Vitiello 
et al. 
(2009)12

1.  Initial telephone 
screening

2.  Home PSG (baseline 
screening)

3.  MMSE (> 24 were 
included)

4.  Brief symptom 
inventory to 
exclude individuals 
who exhibited 
behaviour that would 
interfere with study 
participation

Sleep log to measure 
SL, SE, TST and WASO
SF-36 (bodily pain 
subscale).
Short-form MPQ
Geriatric depression 
scale
(These have been 
selected from several 
other standardised 
questionnaires used in 
the original research 
study, which also 
included PSQI)

Primary outcomes
SE, SL and WASO showed an improvement in the 
CBT-I group post treatment that was greater than 
and significant as compared with the SMW (control) 
group. 1-year follow-up for CBT-I participants 
(including cross-over) showed significant 
improvement in SL, SE, WASO and TST. This was 
not compared with those who did not receive CBT-I.
Major improvement indicators for CBT-I (as 
measured on the sleep diary) include:
SE: 71% to 84%
SL: 40.4 min to 23.5 min
WASO: 62 min to 25 min
Pre-treatment to 1-year follow-up for CBT-I group 
including cross-over include:
TST: 363 min to 390 min
SE: 74.7% to 82.7%
SL: 34.7 min to 23.7 min
WASO: 49.1 min to 29.2 min
Clinical improvement was not measured.
Secondary outcomes
A significant improvement in pain was observed 
for CBT-I group as compared with the SMW group 
from pre to post treatment on the SF-36 pain 
subscale score, and a non-significant improvement 
trend was observed for the pain scores for this 
group on the MPQ. For 1-year follow-up for the 
entire CBT-I group, including cross-over, there was 
a significant improvement in pain scores on MPQ 
but not on the SF-36 pain subscale

BDI, Beck’s Depression Inventory; BPI: Brief Pain Inventory; CBT-I: cognitive behavioural therapy for insomnia; DSM-III R (SIS D):; EMA: 
; ESS: Epworth Sleepiness Scale; FM: ; ISI: Insomnia Severity Index; MFI: Multidimensional Fatigue Index; MMSE: ;MPI-PS: Multi-dimen-
sional Pain Inventory Pain Severity Scale; MPQ: McGill Pain Questionnaire; MQI: Medication Quantification Index; NWAK: ; PDI: Pain Dis-
ability Index; PSG: ; PSQI:, SE: sleep efficiency; SH: sleep hygiene; SL: sleep latency; TST: total sleep time; TWT: total wake time; WASO: 
wake after sleep onset; WLC: waiting list control; UC: usual care;

Table 3. (Continued)
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using sleep logs in all four studies. Actigraphy was 
also used by Edinger et al. and Currie et al. Currie et al. 
used Pittsburg Sleep Quality Index (PSQI) for sleep 
quality.17 Though the parent study of Vitiello et al. 
used PSQI for sleep quality, this was not reported for 
the osteoarthritis group used by Vitiello et al.13 
Insomnia symptoms were measured using the insom-
nia symptom questionnaire5 and insomnia severity 
index.11 Pain was measured on various valid question-
naires, including the Multidimensional Pain Inventory 
(MPI),9,11 McGill Pain Questionnaire (MPQ),10 
Short-form MPQ,12 Pain Disability Index (PDI),11 
Brief Pain Inventory (BPI),10 SF-36 bodily pain sub-
scale12 and a 0–10 Likert scale for pain.11 Other vari-
ables measured emotional distress, fatigue and other 
daytime consequences, but are beyond the scope of 
this review’s objectives.

Change in sleep and pain parameters
The effectiveness of CBT-I was examined in compari-
son with control groups that included waiting list con-
trols (WLCs), usual treatment, sleep hygiene and 
attentional control, with Edinger et al. using three 
groups: experimental (CBT-I), sleep hygiene and usual 
care for fibromyalgia patients.

Currie et al. demonstrated significant improvements 
in sleep latency, sleep efficiency and WASO across time 
and in comparison with WLC in the CBT-I group.9 
Sleep quality improved significantly in both groups 
post treatment, but at follow-up only the CBT-I group 
showed statistically significant improvement. Between-
group analyses revealed that sleep quality in the CBT-I 
group was significantly better than in the WLC group 
across time.9 Edinger et al. demonstrated significant 
improvement in sleep efficiency, sleep latency and total 
wake time (from sleep logs) across time and in com-
parison with usual care in the CBT-I group.10 However, 
the sleep hygiene group did not differ from the other 
groups. For actigraphy, this significant improvement 
was noticed only for sleep latency. Edinger et al. also 
measured night-to-night variability across sleep varia-
bles and reported less variability in CBT-I group.10 
This was not an outcome of interest for this review. 
Jungquist et al. reported a significant improvement in 
sleep efficiency, sleep latency, WASO and number of 
awakenings in CBT-I group as compared with the con-
trol group, as well as in sleep continuity in the insom-
nia severity index scores in the CBT-I group.11 Vitiello 
et al. demonstrated a significant improvement in sleep 
latency, WASO and sleep efficiency post treatment and 
at 1-year follow-up in the CBT-I group, and also an 
improvement in total sleep time at 1-year follow-up in 
the CBT-I group.12 This significance at follow-up also 
persisted when the CBT-I group included those who 

crossed over from control to CBT-I at the end-of-treat-
ment phase of the study.

Two studies measured clinical significance.9,10 
Currie et al.9 defined clinical improvement (good 
sleepers) as sleep latency or WASO < 30 min, sleep 
efficiency ≥ 85% and PSQI < 6. A significantly higher 
number (p < 0.05) of CBT-I participants met either 
criteria as compared with controls, but only 16% of 
CBT-I participants met all three criteria. None of the 
WLC participants met all three criteria. The above 
improvements persisted at follow-up. Edinger et al.10 
adopted a slightly different set of criteria for good 
sleepers, i.e. total sleep time ≥ 6.5 h, total wake time < 
60 min (45 min for actigraphy) and sleep efficiency ≥ 
85%. Here, 57% of CBT-I participants as compared 
with 17% sleep hygiene and 0% usual treatment par-
ticipants met either criteria for good sleepers post 
treatment. The findings were similar for actigraphy 
(43% CBT-I, 7% sleep hygiene, 0% usual treatment 
participants).

Jungquist et al.11 demonstrated a significant 
improvement in pain interference subscale of the MPI 
for the experimental group. Vitiello et al. demonstrated 
a significant improvement in the SF-36 pain subscale 
across post treatment for the experimental group (p = 
0.01). Vitiello et al. also reported a significant improve-
ment in the MPQ score across follow-up for the CBT-I 
group, including crossovers.12 They also reported a 
non-significant improvement trend for pain on the 
MPQ at post treatment for the CBT-I group (p = 
0.029).12 Edinger et al. reported a significant improve-
ment in pain (MPQ and BPI scores) in the sleep 
hygiene group as compared with the usual control 
group (p = 0.02 and p = 0.04). This difference did not 
exist for the CBT-I group.9 Though Currie et al. 
showed that pain ratings across the whole sample were 
significantly lower post treatment and at follow-up (p = 
0.001), there were no significant differences between 
the CBT-I and control group.8

Within-group and between-group effect sizes of 
each study for sleep efficiency, sleep latency and WASO 
are given in Table 4. These consistently improved 
across all four studies in the CBT-I group in compari-
son with the control group. A weighted mean calcula-
tion was done to measure the overall effect size for each 
variable. However, these effect sizes should be looked 
at with caution because of the heterogeneity of these 
studies. The effect sizes for pain measures in Currie et 
al., Edinger et al. and Vitiello et al. were insignificant 
(i.e. small, < 0.4), although mean scores for all showed 
a trend towards improvement in pain for the CBT-I 
group as compared with the control.9,10,12 Over a 1-year 
follow-up in the CBT-I group, including cross-overs, 
Vitiello et al. reported a significant improvement in 
MPQ scores, although the effect size remained small.12 



Bohra and Espie 147

Jungquist et al. observed a between-group medium 
effect size for the MPQ pain-interference scale and 
PDI (effect size > 0.6), whereas the score on the MPI 
pain intensity subscale and on the average daily pain 
scale was < 0.6.11

Discussion
The main limitations of this review are that the sample 
sizes used in the studies are small and the pain popula-
tions quite variable. The results indicate that CBT-I is 
effective in improving insomnia symptoms in individu-
als with co-morbid chronic pain. Table 5 reports 
weighted means of the effect sizes of each variable for 
all the studies combined. As the four studies are het-
erogeneous, it is not ideal that the effect sizes of the 
four studies be combined using weighted means (i.e. 
fixed-effects model). However, these results are still 
meaningful and provide useful information about the 

effectiveness of CBT-I in improving insomnia in a 
broad range of chronic pain patients. The combined 
within-group effect sizes of CBT-I for improvement in 
sleep latency, sleep efficiency and WASO is high, all > 
1. This is in contrast to the weighted mean of the effect 
sizes for the control arm, i.e. all < 0.2. The between-
group effect sizes of the three variables compared the 
post-treatment effect size for the intervention and con-
trol group. The weighted mean for this shows that the 
largest effect size was for sleep latency followed by 
sleep efficiency and WASO, with the latter two varia-
bles in the medium range. A quality appraisal of the 
four studies suggests that the Jungquist et al. study, 
which shows the largest effect sizes for all sleep varia-
bles, also has the highest score on the quality assess-
ment tool for psychological interventions and Cochrane 
risk of bias tool.11,14,15

Although pain severity, as measured in the four 
studies, showed a trend towards improvement in pain, 

Table 4. Effect sizes for individual studies.

Variable Group Cohen’s d effect size

 Within group [effect size] (95% CI) Between group [effect size] (95% CI)

Sleep latency
Currie et al. (2000)9 CBT-I [−0.95] (−1.47 to −0.44)* [1.04] (1.8 to 0.2)*
 WLC [0.28] (−0.24 to 0.8)
Edinger et al. (2005)10 CBT-I [−0.79] (−1.4 to −0.1)* [0.7] (−0.43 to 1.92)
 UC [−0.2] (−1 to 0.6)
Jungquist et al. (2010)11 CBT-I [−2] (−2.8 to −1.2)* [1.5] (0.19 to 2.8)*
 Control [0] (−0.9 to +0.9)
Vitiello et al. (2009)12 CBT-I [−0.7] (−1.3 to −0.17)* [0.51] (−1.3 to 0.3)
 SMW [−0.1] (−0.6 to 0.4)
Sleep efficiency
Currie et al. (2000)9 CBT-I [0.9] (0.4 to 1.5)* [0.9] (0.2 to 1.5)*
 WLC [0] (0.5 to –0.5) (0.07)
Edinger et al. (2005)10 CBT-I [0.9] (0.2 to 1.5)* [0.67] (−0.2 to 1.6)
 UC [0.28] (−0.5 to 1.1)
Jungquist et al. (2010)11 CBT-I [2] (1.2 to 2.8)* [2] (0.9 to 3.1)*
 Control [0.1] (−0.7 to 1.1)
Vitiello et al. (2009)12 CBT-I [1.24] (0.6 to 1.8)* [0.6] (0.002 to 1.2)*
 SMW [0.35] (−0.17 to 0.8)
Wake after sleep onset
Currie et al. (2000)9 CBT-I [−0.8] (−1.3 to −0.3)* [0.65] (−0.13 to 1.4)
 WLC [−0.13] (−0.6 to 1.3)
Edinger et al. (2005)10 CBT-I [−1.3] (−2 to −0.6)* [0.66] (−0.5 to 1.9)
 UC [−0.40] (−1.2 to 0.43)
Jungquist et al. (2010)11 CBT-I [−1.4] (−2.1 to −0.7)* [1.23] (−0.69 to 3.17)
 Control [−0.1] (−1 to 0.8)
Vitiello et al. (2009)12 CBT-I [−1] (−1.6 to −0.4)* [0.62] (−0.2 to 1.5)
 SMW [−0.2] (−0.8 to 0.2)

*Indicates significant results where the 95% CI does not cross 0. Cohen’s d of > 0.2, > 0.5 and > 0.8 are considered small, medium 
and large effect sizes, respectively. A negative value indicates a reduction (or improvement) in sleep latency or wake after sleep onset. 
Between-group effect sizes are presented as positive for improvement.
CBT-I: cognitive behavioural therapy for insomnia; SMW: stress management and wellness; UC: usual care; WLC: waiting list control
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not all studies showed a statistically significant improve-
ment on treatment with CBT-I. The lack of significant 
improvement in pain can be explained in several ways. 
A larger sample size could have possibly made the 
observed trend of improvement in pain more signifi-
cant in each study. It is also likely that the short dura-
tion of follow-up in the Currie et al. study and no 
follow-up post-treatment in the Jungquist et al. study 
could have influenced the overall significance of the 
findings. This is possible because chronic pain resolu-
tion after improvement in sleep takes longer, unlike the 
immediate effects observed in sleep parameters. Vitiello 
et al. followed up participants for 1 year and reported a 
significant improvement in the MPQ scores in those 
who received CBT-I unlike changes found post treat-
ment. This is an indication that perhaps long-term fol-
low-up with a larger sample size would give more 
meaningful results for pain improvement with CBT-I. 
However, the effect sizes for improvement in pain in 
the latter study were small (~ 0.3). This suggests that, 
although there was a significant improvement in pain 
scores with CBT-I on follow-up, the size of the change 
was not very meaningful when translated to actual 
patient improvement. Jungquist et al. have provided 
follow-up data for their study separately and report 
that, although the sleep improvements following CBT-I 
in chronic pain patients are sustained for at least 6 
months post treatment, the effects on subjective 
improvement in pain remain less convincing.18

After considering the inter-relationship of sleep and 
pain, it would be natural to assume that an improve-
ment in sleep parameters would result in a significant 
improvement in pain. Why this was not observed could 
be explained at a biological and psychological level. 
More than one-third of the participants in both groups 
were prescribed analgesics with around 70% in the 
Edinger et al. study prescribed analgesics or antide-
pressants. This would be an expected situation for 
those with chronic pain. Although all studies controlled 
for this confounding factor, the use of these agents per 
se could be a reason why pain did not improve despite 
improvement in macro-aspects of sleep. Analgesics 
such as antidepressants and opioids have varied effects 
on sleep macro-architecture and also affect the micro-
architecture (e.g. rapid eye movement suppression by 

antidepressants and opioids).19,20 Little is known about 
the impact of these changes on the analgesic effects of 
commonly used analgesics. It is likely that the improve-
ment in sleep noted in the sleep macro-architecture by 
CBT-I was not accompanied by an improvement in the 
micro-architecture, and hence resulted in minimal 
improvement in pain. Although this is a speculation, it 
is also a possibility. In addition to this, it is likely that 
long-term changes brought about by a chronic pain 
condition are irreparable by only improvement in 
sleep.11

From a psychological perspective, poor sleepers 
with chronic pain are also more likely to have dys-
functional beliefs about sleep that are similar to 
those found in individuals with primary insomnia.21 
Chronic pain patients endorse dysfunctional beliefs 
about sleep and pain and attribute their poor sleep 
to pain, hence failing to use effective sleep improving 
measures.21 A Cochrane review on CBT for chronic 
pain reports that CBT for pain has a small to medium 
effect size in reducing pain.6 This effect size is simi-
lar to that of CBT-I on pain, as noted above. Haynes 
has argued that because of the limited effectiveness 
of cognitive behavioural approaches to pain manage-
ment in these two situations, there is little beyond 
mild benefits to achieve from CBT as far as chronic 
pain is concerned.22 However, considering that 
chronic pain patients have dysfunctional beliefs 
about pain and sleep, which contribute to maintain-
ing both, it is worthwhile to suggest that a cognitive 
approach that addresses cognitive distortions for 
sleep and pain combined with a behavioural approach 
for both may have an additive effect and perhaps 
increase the effectiveness of CBT for poor sleepers 
with chronic pain.

Since this literature review was conducted, other 
researchers have studied the impact of CBT-I on 
sleep and pain parameters in the chronic pain popu-
lation. Two studied the effect of a combined model of 
CBT that addresses both pain and insomnia in com-
parison with either CBT for insomnia, pain and con-
trol23 or CBT for pain and a control group.24 Another 
reports the long-term follow-up data of the Jungquist 
et al. study included in this review.18 These studies 
address some of the questions raised by this system-
atic review. A further clinical trial looking at the effect 
of treatment of insomnia on pain has been recently 
completed in the UK, but the findings have so far not 
been reported.

Conclusion
Only four studies were identified and all were hetero-
geneous. This limits the conclusions that can be drawn 
from this review. However, it demonstrates that CBT-I 

Table 5. Weighted mean effect sizes for all studies.

Weighted mean ES SL SE WASO

CBT-I 1.68 1.16 1.04
Control 0.16 0.18 0.18
Between group 0.87 0.75 0.68

Weighted means are presented for the combined effect sizes of 
the four studies for each of the three sleep variables.



Bohra and Espie 149

produces statistically and clinically significant improve-
ment in insomnia in patients with comorbid chronic 
pain. It also suggests that CBT-I may contribute to 
some improvement in pain; however, the lack of signifi-
cance of these findings makes it difficult to state this 
with confidence. From the practice perspective, the 
effectiveness of CBT-I for this group suggests that it 
should not be overlooked as an option for poor sleepers 
with chronic pain. From the research perspective, 
future studies should continue to explore:

- The effectiveness of CBT-I in poor sleepers with 
both chronic pain and psychiatric illness in view 
of the fact that this will make the results more 
generalisable to the real-world chronic pain pop-
ulation where emotional difficulties are highly 
prevalent.

- Developing a CBT model that addresses both 
pain and sleep and investigate its effectiveness in 
this group for both sleep and pain. More recently, 
researchers have studied the effectiveness of a 
hybrid CBT model aimed at addressing both 
insomnia and pain in this population.23–25

- Future clinical trials should include a larger sam-
ple size, study diverse chronic pain populations 
and evaluate long-term follow-up.
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Multiple-choice questions
1. Which of the following components of cognitive 

behavioural therapy for insomnia has the weakest 

evidence for clinical effectiveness as an individ-
ual component for treating primary insomnia?

a) Sleep hygiene
b) Sleep restriction
c) Stimulus control
d) Cognitive restructuring
e) Relaxation training

2. Which of the following are not proposed mech-
anisms of sleep disturbance impacting on pain?

a) Hypersensitivity
b) Modulation of the ascending pain pathway
c) Modulation of the descending pain pathway
d) Cognitive distortions
e) Increase in pain threshold

3. Poor sleepers with chronic pain have dysfunc-
tional beliefs about sleep. Similarly, dysfunc-
tional beliefs about sleep are also found in all of 
the following except:

a) Primary insomnia
b) Anxiety
c) Depression
d) Chronic fatigue syndrome
e) Acute stress

4. Which of the following agents, also used as an 
analgesic, is least likely to impact on sleep?

a) Amitryptiline
b) Tramadol
c) Methadone
d) Ibuprofen
e) Nabilone

Answers:

1. a

2. e

3. e

4. d
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Appendix 1. Excluded studies with reasons of exclusion.

Study title Author Reason for exclusion

Behavioral management of sleep disturbances 
secondary to chronic pain

Morin et al., 1989 Case series

Cognitive-behavioral therapy for insomnia 
improves attentional function in fibromyalgia 
syndrome: A pilot, randomized controlled trial

Miro et al., 2011 Pain and sleep are not primary and secondary 
outcomes. Primary outcome is executive 
functioning. Amongst sleep outcomes, only 
sleep quality was measured, although sleep 
latency and wake after sleep onset was 
measured at baseline

A placebo controlled test of cognitive-behavioral 
therapy for co-morbid insomnia in older adults

Rybarczyk et al., 2005 Parent study of study (Vitiello et al) already 
reported

Clinical significance and predictors of treatment 
response to cognitive-behavior therapy for 
insomnia secondary to chronic pain

Currie et al., 2002 Study uses data from the Currie et al study 
(not independent) and does not measure sleep 
and pain outcomes

The role of self-help CBT-I in the management 
of insomnia symptoms associated with chronic 
disease

Morgan, 2011 Abstract only. The author was contacted 
and informed us that the full study has been 
submitted for publication. Once the study has 
been published, the details will be forwarded. 
Hence, this is an unpublished study

Psychological treatment of secondary insomnia Lichstein et al., 2000 Does not measure pain and sleep as primary 
and secondary outcomes


