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Título: Terapia cognitivo-conductual grupal para el tratamiento del insom-
nio: metaanálisis. 
Resumen: Antecedentes: el insomnio es un trastorno de elevada prevalen-
cia tanto entre la población general como en la práctica clínica. Aunque el 
tratamiento farmacológico para el insomnio es el más extendido, es el tra-
tamiento psicológico el que mantiene sus efectos a lo largo del tiempo. El 
objetivo principal de este metaanálisis es evaluar la eficacia de la terapia 
cognitivo-conductual grupal para el tratamiento del insomnio. 
Método: búsqueda sistemática de ensayos clínicos de terapia cognitivo-
conductual para el insomnio en Pubmed, PsycINFO, PsycARTICLES, 
Scielo, WOK, Cochrane, Scopus y Embase. Se revisaron 153 artículos, de 
los que 9 cumplieron con los criterios de inclusión para formar parte del 
metaanálisis. En estos 9 estudios 699 personas completaron el post-test. 
Resultados: aparecen mejoras significativas con el tratamiento cognitivo-
conductual para el insomnio en las escalas Pittsburgh Sleep Quality Index e 
Insomnia Severity Index, en latencia del sueño, en tiempo despierto des-
pués de iniciar el sueño y en eficiencia del sueño. No aparecen mejoras sig-
nificativas en el tiempo total de sueño. 
Conclusiones: los resultados de los estudios experimentales sobre terapia 
cognitivo-conductual para el tratamiento del insomnio sugieren que esta 
tiene un claro impacto positivo sobre los síntomas, evaluados tanto me-
diante escalas validadas como mediante diarios del sueño. 
Palabras clave: Insomnio; terapia cognitivo-conductual; metaanálisis; en-
sayo clínico 

  Abstract: Background: insomnia is a highly prevalent disorder in the gene-
ral population and in clinical practice. Although pharmacological treatment 
is the most widespread choice, psychological treatment appears to have 
longer lasting effects. The main objective of this meta-analysis was to as-
sess the cognitive-behavioural group therapy treatment for insomnia. 
Method: a systematic search for cognitive-behavioural therapy clinical trials 
in Pubmed, PsycINFO, PsycARTICLES, Scielo, WOK, Cochrane, Scopus 
and Embase. 153 articles were reviewed, of which 9 met inclusion criteria 
for the metaanalysis. Adding up the data from all 9 trials, a total of 699 
people completed the post-test phase. 
Results: after finishing cognitive-behavioural therapy, significant improve-
ments regarding insomnia were found according to the Pittsburgh Sleep 
Quality Index and Insomnia Severity Index, sleep latency, wake after sleep 
onset and sleep efficiency. There were no significant improvements in total 
sleep time. 
Conclusions: the results from experimental studies on cognitive-
behavioural therapy as an insomnia treatment clearly suggest a positive im-
pact on symptoms, as assessed using both validated scales and sleep diaries. 
Key words: Insomnia; cognitive-behavioural therapy; meta-analysis; clinical 
trial. 

 

  Introduction 
 
According to the DSM-IV-TR (Diagnostic and Statistical 
Manual of Mental Disorders, Fourth Edition, Text Revi-
sion), the main characteristic of insomnia is difficulty initiat-
ing or maintaining sleep, or the feeling of non restorative 
sleep lasting for at least one month, which causes clinically 
significant distress or impairment in social, occupational or 
other important areas of functioning (American Psychiatric 
Association, 2002). Although The above manual divides the 
sleep disorders into four big groups (primary sleep disorders, 
those related to other mental disorders, disorders due to a 
general medical condition and substance-induced sleep dis-
order), these distinction have disappeared in the DSM-V 
(American Psychiatric Association, 2013).  The new edition 
of this manual has removed the insomnia classification “re-
lated to another mental or physical disorder” to avoid causal 
attributions and allows to alert about any relevant comorbid-
ity requiring independent clinical attention. In this way, in-
somnia diagnosis includes primary insomnia, insomnia relat-
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ed to other mental disorders and insomnia due to a general 
medical condition. This new terminology was recommended 
by the NIH (National Institutes of Health) in 2005 and is 
being widely adopted by sleep experts. The suggestion is to 
make the diagnosis of "insomnia disorder" when the patient 
meets the insomnia criteria, regardless of the presence of 
other medical, psyquiatric or sleep disorders.  

Insomnia is a highly prevalent disorder in the general 
population and in the clinical practice. It has been proven 
that more than a half of the primary care patients suffer 
sleep problems, particularly insomnia and hypersomnia 
(Tubtimes, Sukying and Prueksaritanond, 2009). In the same 
study the results showed that 35.5% of the sample had diffi-
culties initiating sleep, 40.6% maintaining it and 24.6% suf-
fered early awakening. Several epidemiologic studies on in-
somnia in the general population have shown high preva-
lence rates, but not many of them have applied the diagnos-
tic criteria from the available classification manuals. This 
makes it difficult to distinguish whether these subjects suffer 
from insomnia disorder or only insomnia symptoms.  

Patients with sleep difficulties have a poorer quality of 
life, more depression and anxiety symptoms, slower reaction 
times, poorer memory (Hauri, 1997) and attention deficit 
(Walsh et al., 1999). Of all the sleep disorders, insomnia, ap-
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noea and restless legs syndrome have the greatest impact on 
concentration and memory (Ram, Seirawan, Kumar and 
Clark, 2010). Patients with sleep problems are more predis-
posed to develop hypertension, depression and cardiovascu-
lar and cerebral vascular disease. The same occurs the other 
way around, people with those health disorders have higher 
risk of suffering sleep problems (Bloom et al., 2009).  

Despite the high prevalence of sleep disorders and their 
negative impact on daily life, evidence suggest that insomnia 
is underdiagnosed (Ram et al., 2010) and undertreated (Roth, 
2001, get from Benca, 2005).  

There are different recommended interventions in the 
bibliography for the treatment of sleep problems, but the 
most widely applied to treat insomnia are the pharmacologi-
cal treatments (Rosekind and Gregory, 2010).  The Ameri-
can Academy of Sleep Medicine establishes that both phar-
macological and behavioral treatments are effective in the 
short term, but, only the behavioral treatment maintains its 
effects long term. However, there are few studies with fol-
low-up periods longer than a year (Bootzin and Epstein, 
2011).   

The psychological therapies proposed for insomnia 
treatment include cognitive-behavioral therapy, which com-
bines multiple approaches, such as sleep restriction, stimulus 
control or cognitive therapy. Both psychological and behav-
ioral interventions are effective in treating chronic and sec-
ondary insomnia (Mongerthaler et al., 2006). Besides, regard-
ing the type of patients, it has been proven that these thera-
pies are also effective in elderly people and long term hyp-
notic consumers (Mongerthaler et al., 2006). Finally, con-
cerning treatment method, cognitive-behavioral therapy for 
insomnia has shown good efficacy in groups, individually or 
in self-help format (Morin, Bootzin, Buysse, Edinger, Espie 
and Lichstein, 2006).  

In the last 20 years several meta-analyses and reviews  
have been published on results from psychological interven-
tions in their different formats for the treatment of sleep 
problems (Morin, Culbert and Schwartz, 1994; Murtagh and 
Greenwood, 1995; Harvey and Tang, 2003; Irwin, Cole and 
Nicassio, 2006; Van Straten and Cuijpers, 2009; Cheng and 
Dizon, 2012). These publications show results from differ-
ent formats of psychological therapies for insomnia such as 
self-help (Van Straten and Cuijpers, 2009) or computerized 

cognitive-behavioral therapy (Cheng and Dizon, 2012). In 
most cases, the article selection was based on the description 
of certain symptoms by the authors, rather than on proper 
insomnia diagnosis (van Straten and Cuijpers, 2009). In addi-
tion,  many of them have excluded papers recruiting partici-
pants suffering from other mental or physical diseases (Mur-
tagh and Greenwood, 1995) or only selected those papers 
including samples of participants diagnosed with primary in-
somnia (Irwin, Cole and Nicassio, 2006).  

In view of the characteristics of the published meta-
analyses, we consider that a systematic review of the results 
from the psychological treatments in patients with an actual 
insomnia diagnosis, and not just with certain insomnia 
symptoms will be of interest. In addition, considering the 
latest changes in the DSM diagnostic criteria, we find it ap-
propriate to include all patients with insomnia in this meta-
analysis,  regardless primary or secondary diagnosis. The 
main objective of this meta-analysis is to assess the efficacy 
of cognitive-behavioral therapy in group format for the 
treatment of insomnia, be it primary or concurrent with oth-
er medical or psychological diseases. To the best of our 
knowledge, this is the first  meta-analysis with these charac-
teristics.  
 

Methods 
 

Literature search 
 
The literature search was performed using several data-

bases. Specifically, and in this order: Pubmed, PsycINFO, 
PsycARTICLES, Scielo, WOK, Cochrane, Scopus and Em-
base. We also consulted with experts in the field. The search 
was performed between January and February 2012. Articles 
were selected as they appeared resulting from the sequence 
of database search, provided that they did not appear in a 
previous database search. Using this system, we reviewed 
121 papers from Pubmed, 5 from PsycINFO or PsycARTI-
CLES, 22 from Embase, 4 from Scopus and 1 sent by a re-
searcher who was an expert on the subject, up to a total of 
153 papers reviewed. Of those, 9 met all the inclusion crite-
ria to be part of the meta-analysis. The search strategies used 
for the different databases are shown in Table 1.  

 
Table 1. Code for searching the papers in the different databases. 

Database Date of search Search strategies 

Pubmed 13rd January 2012 (Insomnia OR sleep-disorder OR sleep-problem) AND (cognitive-behav* OR CBT) AND (clin-
ical-trial OR contro*-trial) AND ((Clinical Trial[ptyp] OR Randomized Controlled Trial[ptyp]) 
AND (English[lang] OR Spanish[lang]) AND "adult"[MeSH Terms] AND ("1994"[PDAT] : 
"2012"[PDAT]))  

PsycINFO and 
PsycARTICLES 

19th January 2012 (("clinical trial" OR "control* trial") AND (insomnia OR "sleep disorder" OR "sleep problem") 
AND ("cognitive behav*" OR "CBT")):Abstract OR (("clinical trial" OR "control* trial") AND 
(insomnia OR "sleep disorder" OR "sleep problem") AND ("cognitive behav*" OR 
"CBT")):Title Treatment Outcome/Randomized Clinical Trial:Methodology and [1994 TO 
2012]:PublicationYear 

Scielo 20th January 2012 ("clinical trial" OR "contro$ trial") AND (insomnia OR "sleep disorder" OR "sleep problem") 
[All fields indexed] 
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WOK 20th January 2012 (TI=(("clinical trial" OR "contro* trial") AND (insomnia OR "sleep disorder" OR "sleep prob-
lem") AND ("cognitive behav*" OR CBT))) AND Language=(English OR Spanish) AND Doc-
ument Types=(Article OR Book OR Book Chapter OR Book Review OR Discussion OR Letter 
OR Review)  
Databases=SCI-EXPANDED, SSCI, AyHCI, CPCI-S, CPCI-SSH Timespan=1994-2012 
 Lemmatization=On   

Cochrane 20th January de 2012 "("clinical trial" OR "contro* trial") AND (insomnia OR "sleep disorder" OR "sleep problem") 
AND ("cognitive behav*" OR CBT) in Title, Abstract or Keywords, from 1994 to 2012 in 
Cochrane Central Register of Controlled Trials" 

Scopus 30th January de 2012 TITLE(({clinical trial} OR {contro* trial}) AND (insomnia OR {sleep disorder} OR {sleep 
problem}) AND ({cognitive behav*} OR cbt)) OR ABS(({clinical trial} OR {contro* trial}) 
AND (insomnia OR {sleep disorder} OR {sleep problem}) AND ({cognitive behav*} OR cbt)) 
AND DOCTYPE(ar OR re) AND PUBYEAR > 1989 

Embase 2nd February 2012 #1   'insomnia'/exp OR insomnia AND [1994-2012]/py 
#2   'sleep disorder'/exp OR 'sleep disorder' AND [1994-2012]/py 
#3   'sleep disorders'/exp OR 'sleep disorders' AND [1994-2012]/py 
#4   'sleep problem' AND [1994-2012]/py 
#5   'sleep problems' AND [1994-2012]/py 
#6   #1 OR #2 OR #3 OR #4 OR #5 
#7   'cognitive behavior' AND [1994-2012]/py 
#8   cbt AND [1994-2012]/py 
#9    #7 OR #8 
#10  #6 AND #9 
#11  ('clinical trial'/de OR 'controlled clinical trial'/de OR 'controlled study'/de OR 'random-
ized controlled trial'/de) 
#12 'aged'/exp OR 'adult'/exp OR 'middle aged'/exp 
#13 #10 AND #11 AND #12 

 
Inclusion criteria 
 
To be part of the meta-analysis the reviewed articles had 

to meet the following criteria: 1) Randomized controlled 
clinical trials (RCTs) including clinical data relevant for me-
ta-analysis, 2) RCTs including results from insomnia treat-
ments, 3) with a cognitive-behavioral intervention group, 4) 
participants older than 18 years, 5) diagnosed with primary 
or secondary insomnia according to DSM-IV, ICD-10 (In-
ternational Classification of Diseases-10) or ICSD (Interna-
tional Classification of Sleep Disorders) criteria, 6) written in 
either English or Spanish and 7) published between 1994 
and 2012. We chose 1994 as the starting date because that 
was the year of publication of the DSM-IV. 

 
Data extraction 
 
Three different researchers collaborated in the review of 

the 153 papers selected in the search. Each paper was inde-
pendently reviewed for inclusion criteria by at least 2 re-
searchers. Discrepancies were solved by consensus. This 
process reduced the number of studies included in the re-
view to 9 which met all the established criteria. The Kappa 
coefficient between the different researchers was .735. We 
also applied the Jadad scale to check the quality of the 9 
studies included in the meta-analysis. This scale was applied 
by 2 researchers independently (Jadad et al., 1996). The 
score of this scale ranges from 0 to 5. Blinding is not achiev-
able in this type of study due to the characteristics of the in-
terventions, therefore the highest score possible was 3. The 
researchers concurred regarding 91% of the items in the 

scale, and showed  discrepancies in 4 of them (Kappa coef-
ficient between researchers .822). The final score of these 
items was reached by consensus. Considering the 9 studies 
included in the review, 699 participants finished the post-test 
phase, of which 352 belonged to the cognitive-behavioral 
therapy group and 347 to the control group.  

We gathered data regarding the authors of the papers, 
date of publication, intervention used, groups size, age and 
sex of the participants, the duration of treatments, diagnostic 
criteria, the inclusion and exclusion criteria and the clinical 
data that we found relevant for the analysis, such as: sleep la-
tency (minutes), total sleep time (hours), wake time after 
sleep onset (minutes), sleep efficiency, Pittsburgh Sleep 
Quality Index score and Insomnia Severity Index score 
(post-test). The extraction of relevant clinical data was per-
formed two times (totally independent from each other) by 
two different researchers. Out of the 138 values that formed 
the clinical data 4 were considered mistakes when we com-
pared the results from both researchers. These mistakes 
were errors regarding the N value in some groups, which 
were solved by consensus after reviewing the original papers. 
The authors of the selected publications were contacted to 
try to complete the information from the published papers, 
when considered insufficient. 

 
Analysis  
 
The statistical analyses were performed using the soft-

ware program Epidat 3-1 (Xunta de Galicia y Organización 
Panamericana de la salud, 2006). Due to the characteristics 
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of the selected variables, the option "standardized means 
difference" was chosen for the post-test analysis.  

Firstly we performed a heterogeneity analysis for all the 
variables (DerSimonian and Laird's heterogeneity test) fol-
lowed by appropriate statistical analysis incorporating heter-
ogeneity (random effects) to assess the variance between 
studies (the variance of the weighted mean of the effects 
from all studies multiplied by the number of studies), RI co-
efficient or the proportion of the total variance due to the 
variance between studies and variance within studies (vari-
ance between studies divided by the weighted global effect 
mean). Then we analyzed the combined results using the 
random effects model, which takes into account the hetero-
geneity in the analysis of the intervention effects. A reduc-
tion in the score of the two scales (Pittsburgh Sleep Quality 
Index e Insomnia Severity Index) is considered an im-
provement in sleep, as well as a reduction in the sleep laten-
cy and in the wake after sleep onset value. However, for to-
tal sleep time and its efficiency, an increase in the score is 
considered an improvement. Finally, we also analyzed the 
publication bias (Begg and Egger tests), as well as the sensi-
tivity to assess the influence of any of the studies in the es-
timation of the global effect.  

In studies with more than 2 groups, we compared the 
cognitive-behavioral group with the placebo group.  

It was not possible to find a variable that was present in 
all the studies for our statistical analysis. For this reason the 
N varied across the different variables studied. 

 

Results 
 

Description of the Studies Reviewed 
 
The literature search in the different databases rendered 

a total of 153 papers. We rejected 97 because they did not 
meet all the inclusion criteria, 47 because they were not re-
lated to the main objective of the meta-analysis and 9 were 
accepted. 

Using the Jadad scale, we checked the quality of the 
studies included in the meta-analysis. All of them scored be-
tween 2 and 3 and met the criteria of random allocation of 
the participants in the different study groups. Table 2 con-
tains the main characteristics of the 9 studies that were in-
cluded in this meta-analysis.  

 
Table 2. Description of the characteristics of the clinical trials that assess the effects of cognitive-behavioral therapy in group format for insomnia treatment. 
(*Groups used in the statistical analysis). 

Authors Date Intervention N Age Sex 
(women) 

Treatment 
duration 

Diagnosis Inclusion criteria Exclusion criteria Assessment 

1. Morin, 
Colecchi, 
Stone, 
Sood and 
Brink 

1999 1. Cognitive-
behavioral 
therapy.* 

2. Pharma-
cotherapy.  

3. Cognitive-
behavioral 
therapy plus 
pharma-
cotherapy. 

4. Placebo.* 

1. 18 
2. 20 
3. 20 
4. 20 

1. 64.
4 
2. 64.
1 
3. 65.
2 
4. 64.
9 

1. 72% 
2. 53% 
3. 68% 
4. 67% 

8 weeks Primary and 
chronic in-
somnia 
(ICSD and 
DSM-IV). 

- Age: 55 or older. 

- Sleep-onset or 
maintenance insom-
nia, defined as sleep-
onset latency or wake 
after sleep onset long-
er than 30 minutes per 
night for at least 3 
nights per week. 

- Insomnia duration for 
at least 6 months. 

- Complaint of at least 
1 negative effect dur-
ing waking hours (fa-
tigue, impaired func-
tioning, mood dis-
turbances) attributed 
to insomnia.  

- Evidence that insomnia 
was directly related to a 
medical disorder or ad-
verse effects of medication.  

- Presence of sleep apnea 
(apnea-hypopnea intex 
>15) or pediodic limb 
movements during sleep 
(myoclonic index with 
arousal >15). 

- Regular use of a hypnotic 
medication or other psy-
chotropic medication with 
inability or unwillingness 
to discontinue it. 

- Currently in psychothera-
py. 

- Presence of major depres-
sion or other severe psy-
chopathologic conditions 
based on a brief self-report 
screening measure and the 
Structured Clinical Inter-
view for DSM-III-R. 

- Cognitive impairment as 
suggested by a score lower 
than 23 on the Mini-
Mental State Examination. 

- Sleep diaries. 

- Sleep Impair-
ment Index 
(SII). 

- Polysom-
nography.  

2. Currie, 
Wilson, 
Ponte-
fract and 
deLaplan
te 

2000 1. Cognitive-
behavioral 
therapy. 

2. Self-
monitor-
ing/waiting 
list control 

1. 32 
2. 28 

45.0 55%  7 weeks Insomnia 
secondary to 
chronic pain 
(DSM-IV). 

- Non-malignant chron-
ic pain of musculo-
skeletal origin (exclud-
ing primary fibrom-
yalgia). 

- Reporting sleep diffi-
culties. 

- None. - Sleep diaries 

- The Pitts-
burgh. Sleep 
Quality Index 
(PSQI). 

- Multidimen-
sional Pain In-
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condition. - Under the age of 60 
years. 

- No major medical or 
psychiatric comorbidi-
ty. 

- Willing to undergo 
random assignment to 
one of the experi-
mental conditions. 

ventory Pain 
Severity scale. 

- Beck Depres-
sion Inventory. 

- The Medica-
tion Quantifi-
cation Scale. 

- Actigraphy. 

3. 
Rybarczy
k, Ste-
panski, 
Fogg, 
Lopez, 
Barry 
and Da-
vis 

2005 1. Cognitive-
behavioral 
therapy. 

2. Stress man-
agement and 
wellness 
training. 

1. 46 
2. 46 

1. 70.
1 
2. 67.
7 

1. 61%  
2. 74%  

8 weeks Insomnia 
(similar cri-
teria to 
those in-
cluded in 
DSM, alt-
hough the 
authors do 
not specify 
if they have 
used this 
Manual). 

- Age 55 or older. 

- At least 3 episodes of 
insomnia per week for 
at least 6 months (an 
episode was defined 
as taking at least 30 
minuntes to fall 
asleep, being awake 
for at least 60 minutes 
after falling asleep, or 
accumulating less than 
6.5 hours of sleep per 
night). 

- Daytime consequenc-
es of insomnia, such 
as fatigue, irritability, 
or difficulty concen-
trating. 

- Self-report of a physi-
cian-verified diagnosis 
of osteoarthritis, cor-
onary artery disease or 
chronic obstructive 
pulmonary disease. 

- A history of diagnosed 
sleep disorders other than 
insomnia. 

- Indications of sleep apnea 
or restless legs syndrome, 
based on standard screen-
ing questions. 

- Taking greater than the 
standardclinical dose of a 
hypnotic medication or 
taking more than one ben-
zodiazepine for sleep med-
ication. 

- Any medical condition, 
such as liver disease, Park-
inson's disease, or end-
stage renal disease, that is 
highly likely to cause sleep-
disorderer breathing or 
other sleep disorders. 

- A self-reported current di-
agnosis of major psycho-
pathology, such as major 
depression, or a history of 
psychiatric hospitalization.  

- Sleep log. 

- PSQI. 

- SII. 

- Dysfunctional 
Beliefs and At-
titudes About 
Sleep Scale. 

- The Profile 
Mood States. 

- Geriatric De-
pression Scale. 

- The Short 
Form. 

- Sickness Im-
pact Profile 
(SIP): Somatic 
Autonomy and 
Social Behav-
ior subscales. 

- Short-Form 
McGill Pain 
Questionnaire. 

- Insomnia 
Treatment 
Evaluation 
Questionnaire. 

4. Sa-
vard, Si-
mard, 
Ivers and 
Morin 

2005 1. Cognitive-
behavioral 
therapy. 

2. Waiting list 
control con-
dition. 

1. 27 
2. 30 

1. 54.
8 
2. 53.
4 

100%  8 weeks Chronic in-
somnia syn-
drome 
(ICSD and 
DSM-IV). 

- Completed radiother-
apy and chemotherapy 
for a stage I to III 
breast cancer at least 1 
month prior to en-
rollment onto the 
study. 

- Met diagnostic criteria 
for a chronic insomnia 
syndrome, as defined 
by the combined crite-
ria of the International 
Classification of Sleep 
Disorders, the Diag-
nostic and Statistical 
Manual of Mental 
Disorders. 4th Edition 
as well as those com-
monly used in insom-
nia research. 

- Patients whose in-
somnia was judged to 
be secondary to can-
cer. 

- Presence of major depres-
sion or another serious 
psychiatric disorder. 

- Presence of a sleep disor-
der other than insomnia 
(eg, sleep apnea, periodic 
limb movements). 

- Presence of another illness 
affecting the immune sys-
tem (eg, VIH infection). 

- Regular use of a psycho-
tropic medication other 
than hypnotics (eg, antide-
pressants), unless the dos-
age used was stable in the 
last month and did not in-
crease durng the study. 

- Current involvement in 
psychotherapy.  

- Insomnia In-
terview Sche-
dule. 

- Structured 
Clinical Inter-
view for the 
DSM-IV. 

- Sleep diary 

- Polysom-
nography. 

- Insomnia Se-
verity Index 
(ISI). 

- Hospital Anx-
iety and De-
pression Scale. 

- Multidimen-
sional Fatigue 
Inventory. 

- The European 
Organization 
for Research 
and Treatment 
of Cancer 
Quality of Life 
Questionnaire. 

5. Espie 
et al. 

2007 1. Cognitive-
behavioral 
therapy plus 
treatment as 
usual. 

2. Treatment 
as usual 
(general 

1. 107 
2. 94 

1. 54.
4 
2. 54.
1 

1. 67%  
2. 69%  

5 weeks Insomnia 
(ICSD-
R/DSM-
IV). 

- Aged ≥ 18 years. 

- Referred by general 
practitioner. 

- Living in the commu-
nity in Glasgow or 
Edingurgh area. 

- Difficulty initiating 

- Deteriorating health or 
dementia. 

- Incapacitating pain or ill-
ness. 

- Untreated mental health 
problems. 

- Untreated other sleep 

- PSQI. 

- Hospital Anx-
iety and De-
pression Scale. 

- Epworth 
Sleepiness 
Scale. 
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practitioners 
were free to 
do whatever 
they would 
normally 
do). 

and/or maintaining 
sleep, comprising 
SOL ≥ 30 minutes 
and/or WASO ≥ 30 
minutes, 3 or more 
nights per week. 

- Present sleep com-
plaint for at least 6 
months. 

- Negative complaint of 
insomnia impact (eg, 
fatigue, impaired 
mood). 

problems.  - Sleep diary. 

- Short Form-
36. 

- Actigraphy. 

6. Ep-
stein and 
Dirksen 

2007 1. Multi com-
ponent in-
tervention 
(stimulus 
control in-
structions, 
sleep re-
striction and 
sleep educa-
tion and hy-
giene). 

2. Single-
component 
control 
group (sleep 
education 
and hygiene). 

1. 34 
2. 38 

1. 57.1 
2. 59.1 

100%  6 weeks (4 
weekly 
treatment 
groups fol-
lowed by 
two weekly 
individual 
telephone 
sessions). 

Insomnia 
(DSM-IV). 

- Women, 18 years of 
age or older. 

- Diagnosis of stage I, 
II or III breast cancer 
who completed pri-
mary cancer treatment 
(surgery, chemothera-
py, radiation therapy) 
at least three months 
before entry into the 
study and did not 
have evidence of ac-
tive disease were in-
cluded in he study. 

- Insomnia complaint 
(difficulty falling 
and/or staying asleep) 
of at least three 
months duration. 

- Self-report that in-
somnia affected day-
time functioning. 

- Cognitive impairment as 
ascertained by the Mini-
Mental State Examination 
(i.e., a score <27). 

- Suspicion of sleep apnea, 
restless legs syndrome or 
periodic limb movement 
disorder. 

- Individuals with psycho-
pathology evidenced by a 
Brief Symptom Inventory 
global severity index T 
score greater than 70. 

- Sleep diary. 

- Actigraphy. 

- Sleep evalua-
tion: 4 items to 
measure im-
provement in 
sleep onset la-
tency, wake af-
ter sleep onset, 
total sleep tiem 
and quality of 
sleep.  

7. Chen 
et al. 

2011 1. Cognitiv-
behavioral 
therapy. 

2. Sleep hygie-
ne educa-
tion. 

1. 37 
2. 35 

1. 57 
2. 59 

1. 54%  
2. 63%  

6 weeks Insomnia 
(DSM-IV). 

- Hemodialysis patients. 

- Pittsburgh Sleep 
Quality Index score of 
> 5. 

- Age ≥ 18 years. 

- History of sleep dis-
turbance for > 6 
months. 

- Subjects without ac-
tive medical and psy-
chiatric conditions 
and other document-
ed symptoms of ob-
structive sleep apnea, 
and periodic limb 
movement disorders, 
such as restlees legs 
symdrome. 

- None. - PSQI. 

- Fatigue Seve-
rity Scale 

- Beck Depres-
sion Inventory  

- Beck Anxiety 
Inventory 

8. Miró 
et al. 

2011 1. Cognitive-
behavioral 
therapy. 

2. Sleep hygie-
ne. 

1. 16 
2. 15 

1. 43.9 
2. 50.2 

100%  6 weeks Insomnia 
(DSM). 

- Met the diagnostic cri-
teria for fibromyalgia. 

- Met the diagnostic cri-
teria for insomnia.  

- Being pregnant. 

- Having a medical history 
of significant head injury 
or neurological disorder. 

- Having major concomitant 
medical conditions. 

- Having major depressive 
disorder with suicide idea-
tion or other major Axis I 
diagnoses. 

- Having symptoms of 
sleep-disruptive comorbid-
ities with insomnia. 

- Having and apnea-
hypopnea index or period-
ic limb movement-related 

- The ANT-I 
(Attentional 
Network Test-
Interactions). 

- Polysom-
nografía. 

- PSQI. 

- McGill Pain 
Questionnaire. 

- Hospital Anxi-
ety and De-
pression Scale. 

- Fibromyalgia 
Impact Ques-
tionnaire. 
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arousal index of 15 or 
more per hour of sleep. 

- Having a severe hypnotic 
dependence, suggested by 
the use of a hypnotic in a 
higher than recommended 
dosage or repeated epi-
sodes of rebound insomnia 
on withdrawal. 

- Being treated with another 
psychological or physical 
therapy at the moment of 
the study.  

9. Eps-
tein, Si-
dani, 
Bootzin, 
and Be-
lyea 

2012 1. Stimulus 
control. 

2. Sleep re-
striction 
therapy. 

3. Stimuls con-
trol and 
sleep re-
striction 
combined 
into a multi-
component 
interven-
tion*. 

4. Wait-list 
control 
group*.  

1. 44 
2. 44 
3. 41 
4. 50 

1. 71.0 
2. 68.0 
3. 67.2 
4. 69.5 

1. 71%  
2. 57%  
3. 66%  
4. 64%  

6 weeks Chronic 
primary in-
somnia. 

- 55 years or older. 

- Sleep onset or 
maintenance insomnia 
of 45 minutes or more 
per night for at least 3 
nights per week as as-
certained through 14 
days of sleep diaries. 

- Duration of insomnia 
for at least 6 months. 

- Complained about 
impaired daytime 
functioning as a con-
sequence of insomnia. 

- Pychopathology evidenced 
by the Brief Symptom In-
ventory Global Severity 
Index T score > 60. 

- Cognitive impairment as 
ascertained by the Mini 
Mental State Examination 
score < 27. 

- Current psychotherapy or 
medical treatment for ma-
jor depression or other 
psychopathology. 

- Current and regular use of 
over-the-counter medica-
tion or prescription medi-
cation for sleep or any 
medication affecting sleep. 

- A major physical or mental 
illness directly related to 
the onset and course of in-
somnia. 

- Substance abuse ascer-
tained per interview. 

- Suspicion of sleep apnea as 
determined by an Epworth 
Sleepiness Scale score of 
11 or higher, a respiratory 
disturbance index > 15. 

- Suspicion of restless legs 
syndrome, periodic limb 
movement disorder , or 
circadian rhythm sleep dis-
orders. 

- Insomnia Se-
verity Index. 

- Significant 
Other Ques-
tionnaire. 

- Geriatric De-
pression Scale. 

- State-Trait 
Anxiety Inven-
tory. 

- Actigraphy. 

 
Heterogeneity 
 
The DerSimonian and Laird's heterogeneity test as well 

as the Galbraith graph indicated heterogeneity between the 
studies for all the analyzed variables except the Pittsburgh 

Sleep Quality Index. For this reason, we used the random 
effects model for the combined estimation of the standard-
ized mean differences. The heterogeneity analysis is detailed 
in Table 3.  

 

Table 3. Heterogeneity analysis. 

Variable 
Q statistic 

(Chi-
square) 

df p 
Variance between 

studies 
Variance within 

studies 
RI Coeffi-

cient 
Variation coefficient 

between studies 
Studies included in the 

analysis 

Pittsburgh Sleep Quali-
ty Index 

6.85 4 .144 .04 .05 .44 .34 2, 3, 5, 7 and 8 

Insomnia Severity In-
dex 

11.54 3 .009 .17 .06 .74 .59 3, 4, 6 and 9 

Sleep latency 19.88 6 .003 .11 .05 .71 .76 2, 3, 4, 5, 6, 7 and 9 
Total sleep time 17.56 7 .014 .08 .05 .61 4.33 1, 2, 3, 4, 5, 6, 7 and 9 
Wake after sleep onset 34.43 6 .000 .26 .05 .84 .96 1, 2, 3, 4, 5, 6 and 9 
Sleep efficiency 47.56 7 .000 .33 .05 .86 .93 1, 2, 3, 4, 5, 6, 7 and 9 
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Combined results 
 
Table 4 shows the combined results, according to the 

random effects model, from the group cognitive-behavioral 
intervention for insomnia for the different variables as-
sessed. Improvements were found for all of them excepting 
for the total sleep time. The same analyses were done split-
ting the studies into those which used a control group with-
out any kind of intervention and those which did not do it in 
that way (tables 5 and 6). In addition, Figures 1-6 show the 
forest plots for the different study variables. 
Table 4.  Combined results (random effects) from the cognitive-behavioral 
therapy on insomnia symptoms.  

Assessment d Lower limit Upper limit 

Pittsburgh Sleep Quality Index -.59 -.85 -.33 
Insomnia Severity Index -.70 -1.17 -.22 
Sleep latency -.46 -.76 -.15 
Total sleep time .11 -.15 .37 
Wake after sleep onset -.68 -1.11 -.26 
Sleep Efficiency .78 .34 1.21 

 
 
Table 5. Combined results (random effects) from the cognitive-behavioral 
therapy on insomnia symptoms in the studies with an active control group 
(1, 2, 3, 5, 6, 7 and 8).  

Assessment d Lower limit Upper limit 

Pittsburgh Sleep Quali-
ty Index 

-.59 -.85 -.33 

Insomnia Severity In-
dex 

-.66 -1.21 -.11 

Sleep latency -.39 -.59 -.19 
Total sleep time -.02 -.19 .15 
Wake after sleep onset -.67 -1.11 -.23 
Sleep Efficiency .64 .35 .93 

 
Table 6. Combined results (random effects) from the cognitive-behavioral 
therapy on insomnia symptoms for the studies with control group without 
intervention (4 and 9).  

Assessment d Lower limit Upper limit 

Insomnia Severity In-
dex 

-.74 -1.81 .33 

Sleep latency -.66 -2.01 .70 
Total sleep time .42 -.66 1.49 
Wake after sleep onset -.70 -2.13 .73 
Sleep Efficiency 1.11 -1.16 3.38 

 

 
Figure 1. Pittsburgh Sleep Quality Index score Forest plot (the negative sign 

is considered an improvement). 
 

 
Figure 2. Insomnia Severity Index score Forest plot (the negative sign is 

considered an improvement). 

 
Figure 3. Sleep Latency Forest plot (the negative sign is considered an im-

provement). 
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Figure 4. Total Sleep Time Forest plot (the positive sign is considered an 

improvement). 
 

 
Figure 5. Wake After Sleep Onset Forest plot (the negative sign is consid-

ered an improvement). 
 
 

 
Figure 6. Sleep Efficiency Forest plot (the positive sign is considered an 

improvement). 

 
Publication bias 

 
Regarding the presence of publication bias in the differ-

ent variables studied, the p values from the Begg and Egger 
tests were .46 and .31 for the Pittsburgh Sleep Quality Index, 
.73 and .89 for the Insomnia Severity Index, .37 and .78 for 
sleep latency, .39 and .31 for the total sleep time, .23 and .14 
for wake after sleep onset and finally, .06 and .12 for the 
sleep efficiency, respectively. No statistical significance was 
found and, therefore, we dismissed the publication bias as a 
threat to the validity of the results from this meta-analysis.   

 
Sensitivity analysis 
 
We performed sensitivity analysis to assess the influence 

of any of the studies in the global effect estimation. We did 
not find important changes in the results direction when we 
eliminated any of the studies. The results can be observed in 
Table 7.  
 
Table 7. Sensitivity analysis (random effects model).  

Omitted 
study 

Year n d 
Lower 
limit 

Upper 
limit 

Relative 
change 
(%) 

Pittsburgh Sleep Quality Index 

2 2000 405 -.47 -.67 -.27 -20.08 
3 2005 373 -.56 -.89 -.24 -4.70 
5 2007 264 -.69 -.98 -.40 17.11 
7 2011 393 -.63 -.97 -.30 7.32 
8 2011 425 -.63 -.94 -.31 5.69 

Insomnia Severity Index 

3 2005 198 -.61 -1.26 .03 -12.05 

4 2005 233 -.86 -1.36 -.35 22.81 
6 2007 218 -.81 -1.40 -.21 15.77 
9 2012 221 -.52 -.97 -.07 -25.92 

Sleep Latency 

2 2000 563 -.42 -.75 -.08 -9.52 
3 2005 531 -.46 -.82 -.09 .01 
4 2005 566 -.53 -.85 -.21 15.89 
5 2007 422 -.47 -.86 -.07 1.75 
6 2007 551 -.49 -.84 -.13 6.08 
7 2011 551 -.53 -.85 -.21 16.09 
9 2012 554 -.34 -.55 -.13 -26.52 

Total sleep time 

1 1999 623 .12 -.16 .40 10.20 
2 2000 599 .07 -.20 .35 -33.63 
3 2005 567 .13 -.17 .43 17.82 
4 2005 602 .14 -.14 .43 30.56 
5 2007 458 .16 -.13 .45 45.67 
6 2007 587 .15 -.13 .44 40.16 
7 2011 587 .12 -.17 .41 8.88 
9 2012 590 -.03 -.19 .13 -126.36 

Wake after sleep onset 

1 1999 551 -.58 -1.01 -.15 -15.27 
2 2000 527 -.65 -1.12 -.17 -5.64 
3 2005 495 -.65 -1.14 -.16 -4.37 
4 2005 530 -.80 -1.26 -.34 17.16 
5 2007 386 -.78 -1.27 -.30 14.26 
6 2007 515 -.78 -1.26 -.30 14.00 
9 2012 518 -.55 -.95 -.16 -19.01 

Sleep efficiency 
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1 1999 623 .73 .26 1.20 -6.24 
2 2000 599 .75 .27 1.23 -4.06 
3 2005 567 .77 .27 1.27 -.92 
4 2005 602 .89 .43 1.35 14.81 
5 2007 458 .86 .36 1.37 11.09 
6 2007 587 .83 .33 1.33 7.27 
7 2011 587 .83 .33 1.33 6.43 
9 2012 590 .56 .27 .85 -28.18 

 

Discussion and conclusions 
 
In this meta-analysis we compared the post-treatment results 
of cognitive-behavioral therapy for insomnia, in group for-
mat, with the results from different control groups, aiming 
to assess the efficacy of cognitive-behavioral therapy for this 
sleep disorder. The different measurements employed across 
the studies reviewed made the N vary across variables and 
comparison of results difficult. 

After checking the inclusion criteria, 9 studies remained 
in the meta-analysis. The limited number of publications is 
precisely due to the inclusion criteria, since the more strict 
they are, the fewer studies remain in the analysis. In particu-
lar, it was especially difficult to find studies performing a 
formal diagnosis of their participants according to the crite-
ria from the most used manuals (DSM-IV, ICD-10 and 
ICSD). The number of studies included in this meta-analysis 
can be considered a limitation. As a consequence, it has not 
been possible to perform analysis of moderator variables. 

We selected studies where the interventions in the exper-
imental groups and in control groups were as similar as pos-
sible. When evaluating the results we have to take into con-
sideration that cognitive-behavioral therapy can be very dif-
ferent depending on the decisions of the authors and the 
fact that the control groups were not exactly identical. Spe-
cifically, the control groups experienced different conditions 
with regard to waiting list, sleep hygiene education, treat-
ment by their usual family physicians, placebos or stress 
management and wellness training. When we performed the 
analysis splitting the studies by the type of control group (in-
tervention or waiting list) to try to homogenize them, we 
found that heterogeneity remained in half of the variables in 
the case of the studies with active placebo and in all the vari-
ables in the studies with passive placebo. Regarding the anal-
ysis performed taking into account the type of control 
group, the limitation  posed by the low number of these 
studies should be taken in consideration, 5 with an "active" 
control group and only 2 with a control group "without in-
tervention".  

Considering the level of heterogeneity found in both the 
intervention and control groups, this meta-analysis points 
out the need to standardize these aspects for future research, 
in order to facilitate the comparison of results across studies. 
A similar situation occurs with the variables used to assess 
the sleep improvement in participants. Although most of the 
studies use the standard measures from sleep diaries, it has 
not been possible to find a variable that appears in all the se-

lected studies, which has made the final sample used in each 
comparison notably lower. Specifically, 4 studies showed da-
ta from the Insomnia Severity Index, 5 from the Pittsburght 
Sleep Quality Index, 7 from sleep latency and wake after 
sleep onset and 8 from total sleep time and sleep efficiency.  

After we confirmed the heterogeneity between studies in 
all the selected variables (except the Pittsburgh Sleep Quality 
Index), we decided to use the random effects model for the 
analysis. When we compared the combined results from the 
6 variables employed in this meta-analysis we observed that 
cognitive-behavioral therapy generates positive results for 
the Pittsburg Sleep Quality Index, the Insomnia Severity In-
dex, sleep latency, wake after sleep onset and sleep efficien-
cy. On the contrary, in the case of the total sleep time there 
was no significant improvement between cognitive-
behavioral therapy and the control group. These results were 
somewhat expected, showing that the cognitive-behavioral 
therapy is of great utility for the treatment of insomnia prob-
lems. The differences found in sleep latency, total sleep time, 
sleep efficiency and wake after sleep onset are very similar to 
those published in previous studies, the effect was moderate 
in sleep latency and wake after sleep onset and high in sleep 
efficiency (Irwin, Cole and Nicassio, 2006). The result from 
the total sleep time is not necessarily contradictory with the 
results from the other parameters, since the questions about 
satisfaction with sleep in the two scales used, the drop in 
sleep latency, the wake after sleep onset and the increase in 
sleep efficiency do not require an increase in the total sleep 
time. These improvements in the sleep parameters are in line 
with those previously found by other authors, using both 
empirical research as well as reviews or meta-analyses. The 
review by Benca (2005) suggested that the nonpharmacolog-
ical therapies obtain reliable improvements in people who 
suffer from insomnia, with the advantage of producing min-
imal side effects. In conclusion, this author recommends of-
fering behavioral therapies to all insomnia patients, both as 
independent therapy or combined with pharmacological 
therapy. Also, in the parameters for insomnia treatment pub-
lished by the American Academy of Sleep Medicine (Mor-
genthaler et al., 2006) it was specified that psychological and 
behavioral treatments are effective for both primary and 
secondary insomnia. Specifically, these authors show that 
cognitive-behavioral therapy, with or without relaxation, is 
effective and advisable for chronic insomnia treatment, alt-
hough they recommend more studies aimed to asses the ef-
ficacy of different psychological therapies alone versus com-
bined with pharmacological therapy. 

Regarding the clinical significance of the results from the 
articles included in our study, according to the criteria speci-
fied in the paper by Rybarczyk et al. (2005), an improvement 
in sleep efficiency of at least 0.5 SD can be considered clini-
cally significant, which is the case of the results reviewed in 
our meta-analysis. Other criteria widely used to assess clini-
cal relevance in sleep efficiency establishes good sleep effi-
ciency as equal to or higher than 85% (Savard, Simard, Ivers 
and Morin, 2005). In this meta-analysis, we observed that in 
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the control group only 1 out of 8 studies just reached this ef-
ficiency, whereas in the intervention group it was achieved in 
5 out of 8 studies.  

To assess the clinical relevance of the interventions, the 
recommended as criterion has been the reduction of  symp-
toms in at least 0.5 SD, as well as reduction in the sleep la-
tency and wake after sleep onset down to less than 30 
minutes (Espie et al., 2007).  In relation to the Pittsburgh 
Sleep Quality Index and Insomnia Severity Index, despite 
the fact that the improvements found were of clinical rele-
vance (higher than 0.5 SD), in most of the cases the authors’ 
post-test results on these scales fall into the category of bad 
sleepers. In the control group, sleep latency went down to 
less than 30 minutes in 2 out of 7 studies, whereas wake af-
ter sleep onset was not reduced in any of the 7 studies where 
it was measured. In the experimental group reduction below 

30 minutes was achieved in 5 out of 7 studies for sleep la-
tency and 3 out of 7 for wake after sleep onset. 

In conclusion, the results from experimental studies on 
cognitive-behavioral therapy for insomnia treatment show a 
clearly positive impact on insomnia symptoms, as assessed 
by both validated scales and sleep diaries. Regarding future 
research on insomnia treatment, it would be advisable that 
authors reach a consensus regarding the variables to assess 
the results as well as the interventions that should be used. 
In this sense, as recommended by Morgenthaler et al. (2006), 
it would be interesting to study the different therapies inde-
pendently, with the objective of determining the individual 
contribution of each of them to insomnia improvement. 
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