
 

 
 
 
 
 
 
 
 
 

MURDOCH RESEARCH REPOSITORY 
 

http://researchrepository.murdoch.edu.au 
 
 
 
 
 
 
 
 

This is the author's final version of the work, as accepted for publication following peer reviewbut without the 
publisher's layout or pagination. 

 

 
 
 
 
 
 
 
 

Wong, M.Y., Ree, M.J. and Lee, C.W. (2015) Enhancing CBT for Chronic Insomnia: A Randomised Clinical 
Trial of Additive Components of Mindfulness or Cognitive Therapy. Clinical Psychology & Psychotherapy 

(In Press). 
 

http://researchrepository.murdoch.edu.au/29389 
 

Full-Text Link (Subscription):     
http://dx.doi.org/10.1002/cpp.1980 

 
 
 
 
 
 
 

Copyright © Wiley 
It is posted here for your personal use. No further distribution is permitted. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://researchrepository.murdoch.edu.au/
http://researchrepository.murdoch.edu.au/29389
http://dx.doi.org/10.1002/cpp.1980
http://dx.doi.org/10.1002/cpp.1980


Enhancing CBT for insomnia 

1 

 

 

 

Enhancing CBT for chronic insomnia: An RCT of additive components of Mindfulness 

or Cognitive Therapy. 

 

Short title: Enhancing CBT for insomnia 

 

Mei Yin Wong1, Melissa J Ree2 , and Christopher  Lee 1 

1School of Psychology and Exercise Sciences 

Murdoch University, Perth, Western Australia 

2The Marian Centre 

Wembley, Western Australia 

 
 
 
 
Address for correspondence:  

Dr Christopher Lee 

School of Psychology 

Murdoch University 

South St  

Murdoch WA 

Australia  6150 

 

Phone number: 61-421131042   Fax number: 61-893606878 

Email address:  chris.lee@murdoch.edu.au  

 

  



Enhancing CBT for insomnia 

2 

 

Abstract 

Although Cognitive Behavioral Therapy for insomnia (CBT-I) has resulted in significant 

reductions in symptoms, most patients are not classified as good sleepers after treatment. 

The present study investigated whether additional sessions of Cognitive Therapy (CT) or 

Mindfulness Based Therapy (MBT) could enhance CBT in 64 participants with primary 

insomnia. All participants were given 4 sessions of standard CBT as previous research had  

identified this number of sessions as an optimal balance between therapist guidance and 

patient independence (Edinger, Wohlgemuth, Radtke, Coffman, & Carney, 2007). 

Participants were then allocated to further active treatment (4 sessions of CT or MBT) or a 

no further treatment control. The additional treatments resulted in significant improvements 

beyond CBT on self-report and objective measures of sleep and were well tolerated as 

evidenced by no drop outs from either treatment. The effect sizes for each of these 

additional treatments were large and clinically significant. For example the mean scores on 

the primary outcome measure, the Insomnia Severity Index, were 5.74  for CT and 6.69 for 

MBT. These scores are within the good-sleeper range.  Treatment effects were maintained at 

follow-up. There were no significant differences between CT and MBT on any outcome 

measure. These results provide encouraging data on how to enhance CBT for treatment of 

insomnia. 

 

Key practitioner messages 

• CBT treatments for insomnia can be enhanced using recent developments in 
cognitive therapy. 

 
• CBT treatments for insomnia can be enhanced using mindfulness based treatments. 

 
• Both cognitive therapy and mindfulness produce additional clinically significant 

change.  
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Insomnia is a highly prevalent condition with a high disease burden (Mai & Buysse, 

2008). Research has suggested that insomnia may increase the risk of health problems, 

mood disorder, accidents, and poorer quality of life (Roth, 2007).  Given this high disease 

burden and insomnia prevalence rates as high as 10% (e.g., Ohayon, & Reynolds, 2009), 

investigations to improve the effectiveness of treatment is an important priority.  

Cognitive Behavior Therapy for insomnia has demonstrated efficacy and has been 

recommended as the first line of treatment for chronic insomnia (e.g., Buysee, 2013; 

Stepanski, 2005). Many studies demonstrate that CBT interventions bring about significant 

improvements in sleep (e.g., Harvey et al., 2014; Lynch, Courtney, Jarvis, DeBellis, & 

Morin, 2007), quality of life, and daytime depressive mood (Okajima, Komada & Inoue, 

2011).  

Despite strong evidence for the efficacy and effectiveness of CBT for improving 

insomnia, it may benefit from future refinement. Morin and Benca (2012) reported that 70-

80% of patients with insomnia benefitted from CBT but only approximately 40% achieved 

clinical remission. Harvey and Tang (2003) also highlighted that effect sizes for CBT for 

insomnia are lower than that observed for CBT for a range of other psychological disorders 

including panic disorder (Clark et al., 1999) and depression (Dobson, 1989).  

The present study aims to investigate whether the effects of CBT for insomnia could 

be enhanced by adding other emerging, evidence-based treatment components. Findings 

from two fields of clinical psychology, namely Cognitive Therapy (CT) and Mindfulness 

Based Therapy (MBT), may have the potential to offer improved treatment outcomes for 

insomnia.  

In contrast to CBT treatment programs, where cognitive processes often are only a 

small part of treatment focus, CT for Insomnia assumes that insomnia is maintained by a 

number of cognitive processes that operate at night as well as during the day (Harvey, 
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2002). Like CBT, CT addresses the role of unhelpful thoughts and worry, but it also 

suggests that other cognitive processes perpetuate insomnia, namely: (i) selective attention 

and monitoring of sleep related threat, (ii) misperception of sleep and daytime deficits, (iii) 

dysfunctional thoughts or beliefs, and (iv) counter-productive safety behaviors. The 

cognitive processes mutually influence each other, thus creating a vicious cycle that 

maintains insomnia. 

With respect to selective attention and monitoring, people with insomnia have been 

found to focus their attention on monitoring sleep-related threats more than  good sleepers 

(e.g., bodily sensations indicating arousal at night or  signs of fatigue during the day). This 

selective attention and monitoring has been shown to increase worry, sleep onset latency, 

and self -reported sleepiness (Semler & Harvey, 2007).  

The second additional maintaining factor in the Cognitive Model of Insomnia is 

safety behaviors. A safety Behavior is an overt or covert behavior adopted to avoid feared 

outcomes. Examples of night-time safety behaviors include spending excessive amount of 

time in bed (leading to sleep fragmentation), or drinking alcohol (that may promote short-

term sleep but is likely to result in poorer quality of sleep). Examples of daytime safety 

behaviors include cancelling appointments after a night of insomnia, napping, and excessive 

caffeine use. Ree and Harvey (2004) found a relationship between safety behaviors and 

insomnia finding that patients with insomnia, relative to good sleepers, used more sleep-

related safety behaviors (as assessed by the Sleep Related Behaviors Questionnaire, SRBQ).   

 The third cognitive process suggested to perpetuate insomnia is misperception of 

sleep and daytime deficit. It is common for people with insomnia to overestimate how long 

it takes them to fall asleep and underestimate how long they sleep in total, relative to normal 

sleepers (Perlis, Smith, Andrews, Orff, & Giles, 2001). They are also more likely to 

perceive greater daytime deficits following a night of poor sleep (Semler & Harvey, 2006).  
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The fourth and final cognitive factor in Harvey’s Cognitive Model is unhelpful 

beliefs about sleep (see also Morin, 1993; Morin et al., 2002). Examples of unhelpful beliefs 

include ‘I must get eight hours of sleep most nights’, ‘If I need to go to the bathroom, my 

night’s sleep is wrecked’, ‘I am worried that insomnia is causing serious physical health 

consequences’. In a sample of over 1800 participants, Carney et al. (2010) found that 

participants seeking treatment for insomnia had higher levels of unhelpful sleep-related 

beliefs than did normal sleepers. Further evidence that supports the significant role of 

unhelpful beliefs about sleep in insomnia are reported in studies that show that better 

treatment outcomes are associated with reductions in unhelpful beliefs (Edinger, 

Wohlgemuth, Radtke, Marsh, & Quillian, 2001; Morin et al., 2002).  

In addition to the experimental evidence to support the role of each of the factors in 

the Cognitive Model of insomnia, the efficacy of CT as a stand-alone treatment has been 

examined in two direct treatment evaluations. Firstly, an open trial that evaluated the 

contribution of CT to sleep improvement found that CT for insomnia was acceptable to 

patients, improved sleep (Cohen’s d effect size of 5 on the primary outcome measure), and 

improved daytime tiredness (Harvey, Sharpley, Ree, Stinson, & Clark, 2007).  Secondly, a 

randomized controlled trial comparing CT, CBT, and Behavior Therapy also supported that 

CT was effective (Harvery et al., 2014). 

The other potentially promising treatment for insomnia is Mindfulness-Based 

Therapy (MBT). Mindfulness is the skill of bringing non-judgmental awareness to what is 

happening in the present moment to the exclusion of thoughts about the past or the future. 

Mindfulness approaches are meditation based and have been used in the treatment of a wide 

range of psychological and physical health diagnoses, including, more recently, difficulties 

with sleep. When learning Mindfulness skills, patients learn to notice negative thoughts, and 
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redirect attention to other aspects of the present moment, such as their breath, their body, or 

environmental sounds. Patients learn to stay in touch with the present moment, reducing 

rumination about the past, or worry about the future.  

In Baer’s (2003) review of 22 studies that used MBT, support was found for the 

efficacy of mindfulness for anxiety, depression, binge eating, chronic pain, fibromyalgia, 

psoriasis, stress related to cancer, and medical and psychological functioning among non-

clinical populations. With respect to the emerging support for Mindfulness based therapies 

use in the treatment of insomnia, Ong, Shapiro and Manber (2008) suggest that mindfulness 

could be relevant for sleep improvement by reducing cognitive and somatic arousal, as well 

as decentering from worrisome and intrusive thoughts (Winbush, Gross & Kreitzer, 2007). 

Furthermore, mindfulness could potentially contribute to sleep improvement as it aims to 

assist individuals in increasing acceptance of their current sleep state, and highlights the 

notion that sleep cannot be forced (Ong et al., 2008; Manber, Hydes & Kuo, 2004).  

The combination of mindfulness meditation with CBT has been found to lead to 

symptom reduction in an uncontrolled study of 30 insomnia sufferers (Ong et al., 2008). 

However, since the Ong et al study was uncontrolled, it is possible that the symptom 

improvement could have been due to the CBT alone. Similarly in another uncontrolled 

study MBT on its own was found to lead to promising symptom reduction in 14 

participants, including those with comorbid sleep disorders (e.g., sleep apnea, restless legs 

syndrome) following 8-2 hour sessions (Heidenreich, Tuin, Pflug, Michal & Michalak, 

2006). In a systematic review by Winbush, Gross & Kreitzer (2007) on the effects of MBT 

on sleep disturbance, it was reported that increased practice of mindfulness techniques was 

associated with sleep improvement and a decrease in sleep interfering cognitive processes 

(e.g., worry). A recent controlled study of mindfulness meditation for insomnia also found 
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encouraging results at post treatment and 6 month follow-up (Ong, Manber, Segal, Xia, 

Shapiro, & Wyatt, 2014).  

In summary, a wealth of evidence from controlled studies exists to suggest that CBT 

is effective in treating chronic insomnia. There is, however, a sizeable proportion of patients 

who do not respond optimally. There exists evidence that mindfulness based interventions 

and cognitive therapy interventions for insomnia are effective but there is no controlled 

evidence to suggest whether they offer additional benefit over and above the gold standard 

treatment, CBT-I. Specifically, the present study investigated whether four sessions of CT 

or Mindfulness enhanced the effects of a standard, four session CBT package in the 

treatment of chronic insomnia. Significant reductions in insomnia severity after CBT were 

hypothesized, and that an additional 4 sessions of components of CT or Mindfulness, would 

contribute to further significant reductions in insomnia severity. This study also aimed to 

investigate whether the key processes thought to underlie CT and Mindfulness were affected 

by treatment and the degree to which these processes were involved in any improvement. 

Method 

Study Design 

This study employed a randomized mixed group design. After an initial wait list 

period of 4 weeks (to assess for changes relating to the passage of time), participants were 

individually administered 4 sessions of CBT for insomnia. They were then randomly 

allocated (computer generated random numbers) to immediate or delayed conditions (see 

Figure 1). This was to allow determination of whether the second treatment improved 

outcomes beyond the passage of time alone. Participants were also randomly allocated to 

one of two treatments following CBT; 4 sessions comprising of components of CT for 

Insomnia (Harvey, 2002; 2005; Harvey et al., 2007) or 4 sessions comprising components of 

MBT (Segal et al., 2002). 
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Participants 

The sample was recruited from general practitioners, psychologists, local pharmacies 

and advertisements in the local press. Potential participants contacted the researcher to 

express interest to participate, and underwent telephone screening.  See Figure 1 for details 

regarding participant attrition.  

Insert Figure 1 here 

Selection Criteria 

The inclusion criteria were: (i) 18 – 65 years of age; (ii) complaint of difficulty 

initiating or maintaining sleep for at least six months; (iii) mean sleep onset latency or 

minutes awake after sleep for longer than 30 minutes for at least three nights per week 

(Lichstein, Durrence, Taylor, Bush, & Riedel, 2003) as assessed by one week sleep diary; 

(iv) interference in daytime functioning; (v) total sleep time on sleep diary under 6.5 hours 

for more than 3 nights out of every 7; (vi) taking no medication to assist sleep or be taking a 

stable dose of medication (stable for 1 month). 

Individuals were excluded if (i) they presented clear evidence of other sleep 

disorders (sleep apnea, periodic leg movements during sleep, nightmare disorder, 

narcolepsy, parasomnia) based on a sleep history assessment interview protocol (Morin & 

Espie, 2003) and interview guide for assessment of insomnia (Isler, Peterson & Isler, 2005); 

(ii) they were receiving treatment of insomnia from another mental health professional; (iii) 

they presented with sleep disturbances due to a medical / physical condition as assessed by 

clinical interview; (iv) they had sleep disturbances due to the physiological effect of a 

substance; (v) the insomnia was assessed as purely secondary to another psychological 

disorder.  

 

Outcome Measures 
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(1) Primary Outcome Measure: Insomnia Severity  

(a) Insomnia Severity Index (ISI; Bastien, Vallieres, & Morin, 2001). The ISI is a 5-

item scale that assesses severity of both nighttime and daytime symptoms of 

insomnia over the period of the past week. The ISI has adequate internal 

consistency (Cronbach alpha=0.74 to 0.78) with evidence supporting concurrent, 

predictive and content validity (Bastien et al., 2001). The total score of the ISI 

was used to indicate overall severity of insomnia, higher scores indicate greater 

severity. 

Secondary Outcome Measures: Sleep quality, Sleep log, Actigraphy and Mood Symptoms 

(a) Pittsburgh Sleep Quality Index (PSQI; Buysse, Reynolds, Monk, Berman & 

Kupfer, 1989).  The PSQI assesses Subjective Sleep Quality, Sleep Latency, 

Sleep Duration, Habitual Sleep Efficiency, Sleep Disturbances, Use of Sleep 

Medications, and Daytime Dysfunction. The PSQI contains 19 items that sum to 

yield a global score. Higher scores indicate greater severity. Its internal 

consistency (Cronbach alpha =0.83) and test-retest reliability (r=0.85) are 

acceptable (Buysse et al., 1989; Carpenter & Andrykowski, 1998).  

(b) Sleep Log. Participants recorded daily lights-out time, waking and rising times, 

estimates of sleep onset latency, number of nocturnal awakenings and wake time 

after sleep onset for each night of sleep. The sleep log included items recordings 

of alcohol, caffeine, and sleeping tablet consumption as well ratings of sleep 

quality (1=very poor, 10=excellent) and daytime tiredness (0=not at all tired, 

10=extremely tired).  

(c)   Actigraphy. Actigraphy provides the means to objectively detect and quantify 

human movement, via a wristwatch-like device. An algorithm infers states of 
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wake or sleep from the specific pattern of movement (Smith & Wegner, 2003). 

Actigraphy in the present study served to augment the self-report data presented 

in sleep logs recorded by the participants. 

(d) Depression, Anxiety and Stress Scale (DASS; Lovibond &  Lovibond, 1995). The 

21-item self-report DASS was used to screen for the presence of clinically 

significant symptoms of anxiety and depression. The DASS has demonstrated 

good convergent validity with other scales designed to discriminate between 

depression and anxiety (Lovibond & Lovibond, 1995). The internal consistency 

of the DASS-21 is as follows: Depression (range=0.91 to 0.97); Anxiety 

(range=0.81 to 0.92); and Stress (range=0.88 to 0.95) (Lovibond & Lovibond, 

1995). 

Procedure 

Pretreatment Assessment 

After completion of a phone screen, eligible participants attended a face-to-face 

clinical interview. The face-to-face clinical interview included questions adapted from the 

Sleep History Assessment (Morin & Espie, 2003) and an interview guide for assessment of 

insomnia (Ong et al., 2008). Eligible participants were then asked to complete pencil and 

paper pre-treatment questionnaires described above. They then kept a sleep diary for one 

week, and simultaneously collected one week of wrist Actigraphy data. After completion of 

the pre-intervention measures, participants waited four weeks without treatment. 

Participants were then invited to complete the outcome measures described above before 

commencing CBT treatment.  

Therapist  
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 The first author, a Registered Psychologist, delivered all interventions to the 

participants. Regular clinical supervision by independent experts, both clinical 

psychologists, was received in CBT, CT and Mindfulness. The researcher had specific 

training in CBT, CT, and MBT.  

Cognitive Behavior Therapy 

All participants received four 1-hour intervention sessions following a standard CBT 

for primary insomnia protocol (Edinger & Carney, 2008). This included sleep and insomnia 

education, steps for sleep restriction therapy, and sleep hygiene interventions. Cognitive 

strategies included a constructive worry worksheet and a cognitive restructuring worksheet. 

Although CBT has been given in dosages ranging from 1 to 8 treatment sessions, the 4-

session model has been found to provide an optimal balance between therapist guidance and 

patient independence (Edinger, Wohlgemuth, Radtke, Coffman, & Carney, 2007). 

Participants were then randomly assigned to a four-week wait or immediate 

treatment.  They were then assigned to CT or MBT. 

Cognitive Therapy  

Half of the remaining 57 patients were randomly selected to receive four 1-hour CT 

sessions that included components of CT (Harvey, 2005; Harvey et al., 2007).  Individual 

‘vicious cycles’ of insomnia, based on the cognitive model, were then derived to assist each 

participant in conceptualizing how cognitive maintaining factors feed into each other 

(Harvey, 2006). Tailored behavioral experiments (Ree & Harvey, 2004) were developed to 

assist in reversing these factors:   

 (i) misperception of sleep and daytime tiredness, (ii) worry, (iii) selective attention and 

monitoring, (iv) safety behaviors and (v) unhelpful beliefs about the sleep.  

Mindfulness Based Therapy 



Enhancing CBT for insomnia 

12 

 

Half of the remaining 57 patients were randomly selected to receive four 1-hour 

MBT sessions. These sessions focused on Mindfulness skills and Cognitive Therapy 

elements were not included. Session content was derived heavily from Segal et al. (2002). In 

session meditations were included at each session and participants were encouraged to listen 

to Mindfulness Meditation CDs 6 days out of 7 (including Body Scan meditation and Sitting 

meditation). Participants were advised to practice prior going into bed, after they awoke in 

the morning (out of the bed) and / or any other times during the day. Additionally, 

participants were assigned informal mindfulness tasks each week (e.g., mindful eating and 

any other activity whereby attention is focused on one activity over a period of time).  

The 3-Minute Breathing Space was also introduced for bringing formal meditation 

practice into daily life. Participants were encouraged to carry out the practice of 3-Minute 

Breathing Space three times daily at set times and also at any other times when they felt 

stressed. Barriers and benefits of practice were discussed at each session. Discussion also 

focused on the identification of specific warning signals of insomnia and drawing up an 

action plan with strategies.  

 

Results 

Sample Characteristics  

Of 64 adults eligible to participate in the study, 40 were females (62.5%) and 24 

were males (37.5%).  Ages ranged from 21 to 66 years. The mean age (SD) was 49.46 

(12.48).  At the beginning of the study, participants reported sleeping just over 5 hours and 

physiological recordings suggested 5.75 hours (see Table 1).  Participants also reported 

being awake for over an hour when in bed before they first fell asleep (mean= 69.14 mins, 

SD=49.99) although the mean was less severe on physiological recordings (mean= 27.54, 
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SD=14.74). Prior to intervention , sleep efficiency was very poor . The mean score for self-

report data was 58.93 (12.25) percent and for actigraphy 71.52 (7.68) percent. Mean scores 

on the DASS were 9.20 (8.83) for Depression, 5.78 (6.13) for Anxiety, and 14.50 (9.42) for 

Stress.  Initial scores on the ISI and PSQI suggested participants were in the clinical range 

for insomnia (see Table 1). 

Insert Table 1 here 

Effects of CBT  

Preliminary assumption testing was conducted prior to all analyses carried out in this 

and subsequent subsections, to check for normality, linearity, outliers, homogeneity of 

variance matrix and multicollinearity. No violations were noted in any of the ANOVAs or 

MANOVAs. To determine whether participants would show significant reductions in 

insomnia severity after treatment of CBT an ANOVA was computed for data collected at 

baseline, pre CBT treatment, and post CBT. MANOVAs were computed for some 

secondary measures such as the subscales of the DASS and the two measures of sleep time 

(Actigraphy and sleep logs). 

The following results are an intent- to- treat analysis and include the data of the 7 

non-completers who dropped out during CBT. Missing post-treatment data was replaced 

with pretreatment scores. Nevertheless using this conservative approach, all pre- to post 

treatment changes were significant.  

Effect of CBT on ISI and PSQI 

A one way repeated measures Analysis of Variance (MANOVA) with time as a 

repeated measure was computed. The means and standard deviations for all outcome 

measures are presented in Table 1. Univariate analyses showed that both the primary ISI 
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scores (F (2, 126) = 107.09, p < .001, η2= .63) and the secondary PSQI scores (F (2, 126) = 

79.89, p < .001, η2= .56) were significantly different over Time. 

 Within-subject contrasts comparing baseline and pre CBT showed no changes on 

either the ISI (F (1, 63) = .54, p = .47) or PQSI (F (1, 63) = 2.79, p = .09).  Whereas there 

were significant differences in both the ISI (F (1, 63) = 164.04., p < .001, η2= .72) and PSQI 

(F (1, 63) = 134.53, p < .001,  η2= .68) between start of CBT and post CBT. 

Effects of CBT on Actigraphy and Sleep Log Results 

We calculated one way repeated measure Multivariate Analysis of Variance 

(MANOVA) with (Time: e.g., baseline vs post treatment) x (Sleep Parameters: SE vs TST 

vs SOL vs AWAK vs WASO) separately for Actigraphy Data and sleep log data. Whenever 

there was a significant main or interaction effect this was followed up with separate 

univariate analysis for each sleep parameter.  In all cases there were no differences between 

these parameters in terms of finding significance or not. Therefore to simplify the results 

only total sleep time univariate analysis with associated means and standard deviations were 

reported.  MANOVAS and other sleep parameter means are available on request. 

The TST pretreatment mean for Actigraphy was 345.88 (34.00) and post treatment 

this improved to 446.71(64.03).  Similarly TST pretreatment mean for Sleep Log Data was 

308.56(38.69) post treatment this improved to 387.89(48.73).  These improvements were 

significant for both the Actigraphy (F(1,63) = 174.58, p < .001, η2= .74) and the Sleep log 

data (F(1,63) = 181.80, p < .001, η2= .74). 

Effects of CBT on DASS scores 

Overall, CBT had a significant impact on the reduction of DASS means for 

depression, anxiety and stress. A one way repeated measures Multivariate Analysis of 
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Variance (MANOVA) with (Time: baseline vs pretreatment vs post treatment) x (DASS 

components: Depression vs Anxiety vs Stress) was computed. Time was the repeated 

measure and DASS components were the dependent variables. There was a significant 

effect of Time for the outcome measures, Wilks’ Lambda =.57, (F (6, 58) = 7.18, p < .001, 

multivariate η2 = .43).  Within-subject contrasts comparing baseline and pre CBT showed 

no changes on either for DASS depression (F (1, 63) = .58, p = .45) or  DASS anxiety (F (1, 

63) = .01, p = .91) but a small reduction in DASS stress (F (1, 63) = 8.87, p < .01,  η2 = .11).  

Whereas there were significant differences significant reductions in means at post CBT for 

DASS depression  (F (1, 63) = 7.21, p < .001, η2 = .10), anxiety (F (1, 63) = 13.34, p < .001, 

η2=  .18) and stress (F (1, 63) = 30.99, p < .001, η2 = .33).    

 
Demographics and Clinical Characteristics of Participants in Treatment (MBT and 

CT) at Pretreatment  

Fifty seven participants remained in the study after CBT and were administered 

either MBT or CT. Both treatments had mainly female participants (MBT :65.6%, 

CT:61.3%).  

The mean (SD) age of participants in the MBT and CT treatment conditions were 

49.96 (12.6) years and 48.97(13.4) years, respectively. There was no significant difference 

in age for participants in the MBT and CT conditions (t = -.287, p = .775).  

Comparison of CT, MBT, and waitlist 

Table 1 presents the means and standard deviations of ISI, PSQI, and TST (both as 

assessed by Actigraphy and sleep log data) for the waitlist period and pre, post and follow-

up for CT and MBT.  In order to assess for differences between CT and MBT at 

pretreatment, independent-samples t-tests were conducted for each of the primary sleep 
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outcome measures. No significant differences were found in pretreatment scores between 

MBT and CT after correcting for the number of comparisons.  

The hypothesis that insomnia severity would reduce further following four sessions 

of CT or MBT compared to no treatment was tested with an ANOVA. For the primary 

outcome measure the ISI, the changes that occurred during treatment were significantly 

greater than that during the waitlist period (F (1, 55) = 7.27, p < .01, η2 = .12). This was also 

true for the PSQI (F (1, 55) = 21.54, p < .001, η2 = .28).  There were no significant 

differences between post treatment and follow-up. 

 Table 1 also details the mean and standard deviations for the TST at pretreatment 

post treatment and follow-up.  There was improvement over time and the differences were 

significant for both the Actigraphy (F (1, 55) = 23.19, p < .001, η2 = .29) and sleep log data. 

(F (1, 55) = 85.81, p < .001, η2 = .61). 

Differential Effects of MBT versus CT  

A 3 (Time: pretreatment vs post treatment vs follow-up) x 2 (Intervention: MBT vs 

CT) repeated measures MANOVA was computed to compare scores on the ISI and the 

PSQI. A significant effect for time Wilks’ Lambda = .33, (F (4, 52) = 26.22, p < .001, η2 = 

.67) was found, but not for Intervention Wilks Lambda = .96, (F (2, 54) = 1.14, p = .33, η2 = 

.04). The Time x Intervention (MBT vs. CT) interaction was also not significant Wilks’ 

Lambda = .92, (F (4, 52) = 1.08, p = .38, η2 = .08).  

Similarly a 3 x 2 MANOVA for TST was calculated for Actigraphy and Sleep Log 

Data separately. A significant effect for time was found in both Actigraphy, Wilks’ Lambda 

= .76, (F (2, 54) = 8.61, p < .001, η2 = .24) and  Sleep Log Data, Wilks’ Lambda = .25, (F 

(2, 54) = 83.35, p < .001, η2 = .76). The crucial Time x Intervention (MBT vs. CT) 
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interaction was also not significant for either Actigraphy (F (2, 52) = 1.79, p = .18, η2 = .06) 

or Sleep Log Data (2, 52) = .76, p = .47, η2 = .03). 

Discussion 

The standard, 4-session CBT package given to participants in this study resulted in 

significant reductions in measures of insomnia severity, improvements in sleep efficiency, 

and total sleep time. The changes during CBT were also significantly greater than those that 

occurred during the waitlist period.  In comparison to previous studies of CBT, the current 

study often obtained larger effect sizes than reported in a recent meta-analysis (Okajima et 

al., 2011).  The large effect size achieved in the present study for the ISI (1.98) was larger 

than for the Insomnia Index (0.94) employed in the Okajima study (a composite measure 

that contained the ISI items). This may be due to the items in addition to the ISI that were 

included in the Okajima insomnia composite measure. It is also possible that the outcomes 

in the current study were due to a random effect in a small sample.  

Despite the large pre-post CBT effect size, but in line with previous studies, the 

findings were mixed as to whether CBT in this study achieved clinically significant change.  

For example the 42% reduction in ISI suggests that insomnia severity moved from a 

moderate to sub-threshold level.  The 39% reduction in PSQI after CBT resulted in a PSQI 

global score of (7.72) which is indicative still of significant sleep disturbance (Buysse, 

Ancoli-Israel, Edinger, Lichstein, & Morin, 2006).   These findings underscore the 

importance of working to develop more effective methods for treating insomnia. 

Significant reductions in insomnia severity (over and above no treatment) were 

found after further treatment with either CT or MBT.  Significant reductions were also 

found for the Actigraphy measures and sleep log outcomes.  Both CT and MBT resulted in 



Enhancing CBT for insomnia 

18 

 

significant improvements in total sleep time, WASO, and sleep efficiency.  The overall 

effect size for eight sessions of treatment (CBT plus CT or MBT) on the ISI was 3.08 for 

CBT plus cognitive therapy and 3.12 for mindfulness based cognitive therapy and CBT. On 

the PSQI this was 2.41 for CT plus CBT and 1.69 for MBT plus CBT.  These effects were 

maintained at follow-up and are larger than those reported in a previous meta-analysis for 

standard CBT (0.93) for a similar number of sessions (Okajima et al., 2011). The current 

results are consistent with the notion that switching from a predominantly behavioral 

therapeutic modality after 4 sessions to a more cognitively-oriented treatment may offer 

additional benefit over and above additional ‘traditional’ CBT sessions that tend to have a 

greater behavioral focus. This result is in line with Harvey et al. (2014) who found that 8 

sessions of CBT which emphasized both behavioral and cognitive therapy elements was 

more effective than 8 sessions of either behavioral or cognitive therapy alone.  

In terms of clinical significance, the ISI means achieved after CT (5.74) and MBT 

(6.69) suggested that on average, participants had moved into the good sleeper range. The 

improvements as a result of MBT and CT over and above CBT were not just on self-report 

measures but also on Actigraphy data.  

There are several study limitations to note, the first is that no formal fidelity 

treatment checks were carried out. However, video and auditory recordings were reviewed 

during regular supervision of the therapist delivering the sessions by relevant experts in each 

approach.  The design could have been improved by comparing MBT and CT to four 

additional sessions of CBT in addition to the waitlist period.  The design of the study could 

also be improved by the post-treatment measures being collected by someone independent 

to the delivery of the treatment. However, the fact an objective measure of sleep showed the 

same response pattern to the self-report measures supports that this was not a major flaw. 
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With respect to the use of actigraphy and not polysomnography (PSG), although PSG is the 

gold standard for objectively assessing sleep on a given night, it is not generally viewed as 

an adequate assessment of insomnia (e.g., Edinger, Ulmer & Means, 2013). This is due both 

to the impracticality of conducting PSG over multiple nights which is necessary to assess 

insomnia  (1-2 weeks is often recommended as the time-frame required to assess insomnia) 

and that PSG, due to its invasiveness, can alter (for better or worse) how an individual 

sleeps on the assessment night (Edinger et al. 2013). Indeed, a recent study suggested that 

the use of PSG-based selection criteria in insomnia research may exclude many who meet 

current diagnostic criteria for an insomnia disorder (Edinger et al. 2013).The lack of 

laboratory diagnostic tests such as PSG was, however, a limitation in the current study in 

that it meant we did not have access to objective information to diagnose conditions such as 

obstructive sleep apnea (OSA).  We did, however, screen for OSA in the clinical interview.  

In conclusion, the current findings build on past research that suggest four sessions 

of CBT can be beneficial for sleep improvement though not enough to move participants, on 

average, into the good sleeper range.  The addition of CT or MBT to four sessions of CBT 

for insomnia appears to significantly enhance treatment outcomes, and suggests that 

switching treatment modality during treatment may be beneficial. In light of pressure to 

develop brief and cost-effective treatments, it would be useful for future research to 

investigate whether this may be particularly the case for those participants who did not 

attain an optimal outcome following a standard dose of CBT.  
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