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Abstract. Insomnia is one of debilitating disorders that presents in many psychosocial and 

physical states. Several studies have focused on the evidence-based efficacy of cognitive behaviour 
therapy (CBT) for sleep disorders over the years. Nonetheless, little have been done in the area of 
identifying the specific components, mediators and moderators associated with CBT for insomnia 
(CBT-I). This study aims at bringing to light the variables and mechanism supporting CBT-I. The 
systematic review shows that although CBT-I is noted as effective, much research is needed to 
validate its advancement.  
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Introduction   
Insomnia as a disorder is not limited to only psychiatric conditions but even observed in 

medical conditions. In effect, insomnia affects the general wellbeing of the individual and the 
society as well. Prevalence estimates of insomnia had shown a growing tendency with infiltration 
across anxiety and depression [1], medical conditions illnesses [1], and even in cases of deteriorated 
quality of life [2] A recent study noted the economic burden of insomnia to incur huge financial 
burden on both the individual and the global economy at large [3]. 

Cognitive Behaviour Therapy (CBT) is among the best known evidenced-based interventions 
for several psychological disorders. History of CBT‘s efficacy can be traced in areas, including 
depression [4], anxiety disorders [5], Pain [6], medical illnesses [7] and eating disorders [8]. 
Although much work have been done CBT for insomnia (CBT-I), little have been offered in the area 
of identifying the specific advancements that contribute to the success or failure of therapy 
outcomes.  

 
Theoretical Framework of Insomnia  
The mechanism of insomnia has been explained by a multidisciplinary framework of 

theories. One of the general theories on insomnia was proposed by Spielman, Caruso, and 
Glovinsky [9]. They suggested a model of insomnia founded on three main factors; predisposing 
factors, precipitating factors, and perpetuating factors. Subsequent to this model have been other 
biological, behavioural and cognitive models of insomnia. With respect to the two separate 
physiological systems that regulate wakefulness-sleep cycle (homeostatic system and the circadian 
system) [10], adaptive and maladaptive behaviour patterns can affect these normal systems to 
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impair sleep negatively [11]. In addition, cognitive factors like anxiety, irrational beliefs about sleep 
and other negative arousal states tend to affect sleep [12]. 

 
CBT-I Protocol and Assessment 
Although CBT-I has been endorsed as an immediate option due to its long-term efficacy [13], 

a combined drug-therapy validate analogous effectiveness in insomnia treatment [14]. A classic 
CBT-I entails between four to eight sessions [15]. CBT-I centers on psycho-education, behavioural 
and cognitive strategies [16] with clinical focus on stimulus control, sleep restriction, cognitive 
therapy, sleep hygiene, and relaxation training [11].  

CBT-I therapists are noted to select from a broad range of instruments for their client 
assessment. A good therapist must be able to have a sound basis to establish a baseline score and 
subsequent controls to observe changes in therapy outcome. Relevant to these instruments are 
their significant theoretical basis guiding their usage. In modern times, CBT-I therapists may have 
the luxury to adopt and adapt to their clients‘ needs.  

The Pre-Sleep Arousal Scale (PSAS) was developed over two decades and have been effective 
in measuring the hyper-arousal state before sleep [17]. This is important as arousal state before 
sleep can have an adverse effect on the sleep pattern. 

Another valuable instrument that has been seen as valuable is the electroencephalogram 
(EEG). This is used to measure the cortical arousal in the brain [18].  

Functional magnetic resonance imaging has been used by therapists to get neuro-images of 
patients‘ brain [19]. This technique allows visual appreciation of the brains anatomical state. 

Biological feedback mechanisms usually called the Autonomic Physiological variables are 
also taken into consideration during care. These variables include pulse rate, blood pressure, body 
temperature, basal metabolic rate, galvanic skin response and cortisol levels [20].  

One of the oldest techniques of cognitive therapies is client record system which may be used 
as both a therapeutic process and a data collection instrument. Sleep diaries are used in CBT-I to 
record daily sleep habits like time in bed, thoughts before sleeping, napping, and so on. 

In addition, the Brief Symptom Inventory (BSI) is used to measure the psychological 
functioning of the clients. This inventory has subscales that include Somatization, Obsession-
Compulsion, Interpersonal Sensitivity, Depression, Anxiety, Hostility, Phobic Anxiety, Paranoid 
Ideation and Psychoticism [21]. 

Finally the Dysfunctional Beliefs and Attitudes about Sleep Scale (DBAS) is used to measure 
the variations in sleep-related beliefs and attitudes of clients [22].  

 
Summary of CBT-I Model 
On the average, therapists using CBT-I engages their clients in an eight session therapy. The 

eight sessions systematically take various components of CBT-I sessions (focus and methods). 
Some of these focuses (and their respective methods) include; Sleep: Psychobiological perspective 
(Problem solving, applied relaxation), Insomnia: Psychobiological perspective (Worry time), Worry 
and arousal Distraction (Observation exercise, Paradoxical intention), Sleep hygiene (Sleep hygiene 
practices), Sleep habits (Stimulus control, Sleep restriction), Cognitions and sleep (Identifying 
dysfunctional cognitions), Stress (Stress management techniques), Dysfunctional beliefs and 
attitudes about sleep (Functional beliefs and attitudes about sleep), Sleep medication (Limiting 
sleep medication), Daytime symptoms (Coping with daytime symptoms), Sleep management 
program, Risk analysis, and Relapse prevention (Constructing sleep management program & 
Problem solving) [23-24].  

Mediator and moderators variables in CBT-I as hypothetically stated in this study were 
observed in the review of extensive literature. In theory, ―the moderator function as a third 
variable, which partitions a focal independent variable into subgroups that establish its domains of 
maximal effectiveness in regard to a given dependent variable, while the mediator functions as a 
third variable, which represents the generative mechanism through which the focal independent 
variable is able to influence the dependent variable of interest‖ [Pp. 1173] [25].  
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Figure 1: Summary of CBT-I Model 
  

As summarised in Figure 1, significant moderators are anticipated to cause a change the 
strength (not the direction) of the direct effect of the predictor (CBT-I) on the criterion variable 
(i.e., Insomnia) as oppose mediators [26]. Thus, following the theory supporting the 
psychopathology of insomnia, these variables may also be grouped under behavioural, cognitive 
and physiological.  

Under Behavioural variables, possible mediators may include decreased time in bed, decreased 
napping, decreased bedtime and rise time variability [27]. Even though these variables have been noted 
as mediators, possible moderation analysis can be done to see their moderation effect.  

Other cognitive variables like decreased maladaptive beliefs and attitudes about sleep can 
also be tested. Additionally, decreased sleep effort, increased sleep-related self-efficacy, and 
increased internal sleep locus of control and arousal variables like decreased physiological arousal, 
and decreased cognitive arousal may also be tested as possible mediators or moderators when 
examined carefully with some physiological indicators like normal pulse rate, blood pressure, and 
basal metabolic rate. Other demographic factors like sex, age and type of occupation may also be 
tested in future studies. It is proposed that pre- to post-CBT-I modifications in the targeted 
physiology, cognitions and behaviours will generally predict, mediate or moderate the effects of 
therapy on insomnia disability. 
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