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Abstract
Purpose of Review  Response to cognitive-behavioral therapy for insomnia (CBT-I) is variable across individuals, and spe-
cialty insomnia clinics that provide CBT-I are few. To personalize insomnia treatments and maximize the cost-effectiveness 
of CBT-I, this paper reviews the conceptual model and content of CBT-I and the predictors of adherence/response to CBT-I 
as the basis for understanding who is most likely to benefit from CBT-I.
Recent Findings  Specific patient-related attributes that predict benefit from CBT-I include (1) presence of maladaptive behav-
iors that serve as perpetuating factors of insomnia; (2) greater motivation to pursue therapy and higher treatment expectancies 
regarding CBT-I; (3) reduced use of hypnotics; (4) longer sleep duration; and (5) adequately treated psychiatric comorbidities.
Summary  People presenting with chronic insomnia and these attributes may warrant prioritization in referral to behavioral 
insomnia clinics. Conversely, those who do not have such favorable characteristics may require interventions that address 
modifiable factors associated with poor adherence/response to CBT-I.

Keywords  Chronic insomnia · Cognitive-behavioral therapy for insomnia · Predictors of treatment response · Predictors of 
adherence

Introduction

Insomnia disorder is defined as difficulty initiating sleep, 
difficulty maintaining sleep, or early morning awakening 
despite adequate opportunity for sleep with clinically sig-
nificant distress or impairments in functioning, a frequency 
of 3 or more nights per week, and a duration of 3 months 
or longer (Diagnostic and Statistical Manual of Mental Dis-
orders, 5th Edition: DSM-5) [1]. Insomnia is a common 
and costly condition. About 30% of the general popula-
tion have complaints of sleep disruption, and at least 10% 

have sleep complaints and associated impairment to meet 
the diagnosis of insomnia disorder, which by definition is 
chronic (≥ 3 months) [2]. Insomnia costs the US workforce 
$63.2 billion a year in lost productivity [3]. Furthermore, 
insomnia increases the risks of psychiatric conditions such 
as depression and medical diseases including inflammatory, 
metabolic, cardiovascular, and neurocognitive disorders [4]. 
However, insomnia often remains untreated or inappropri-
ately treated.

Behavioral treatments such as cognitive-behavioral ther-
apy for insomnia (CBT-I) have been consistently and widely 
demonstrated to be an efficacious treatment of insomnia [5]. 
Studies have demonstrated the efficacy of CBT-I in the treat-
ment of insomnia that is frequently comorbid or occurring in 
the context of psychiatric and medical disorders, as well as 
encouraging findings that CBT-I may additionally improve 
other comorbid symptoms in these disorders [6, 7]. Recent 
research suggests that CBT-I is a promising treatment for 
insomnia and other health-related outcomes in people expe-
riencing depression, cancer, mild cognitive impairment, 
traumatic brain injury, multiple sclerosis, headaches, chronic 
pain, and menopause [8–19]. With the established short- and 
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long-term efficacy, CBT-I is actually the standard and the 
first-line treatment of chronic insomnia as recommended by, 
respectively, the American Academy of Sleep Medicine and 
the American College of Physicians [20, 21]. Despite these 
institutional recommendations, in a survey of physicians in 
two US university hospitals, very few people with insomnia 
were referred for treatment with CBT-I [22]. This was in 
line with another study that found 88% of British general 
practitioners provide people affected with insomnia with 
“sleep hygiene” advice while they often perceive this to be 
insufficient and these individuals suffering from insomnia 
are rarely offered CBT-I [23]. In short, although there is 
robust empirical evidence for CBT-I, the practice of spe-
cific referral of people with insomnia to CBT-I is severely 
limited. The reasons for this limitation may include (1) the 
suboptimal awareness of CBT-I by physicians regarding its 
rationale and indication [22, 24] and (2) the scarcity of spe-
cialty services that provide CBT-I given the lack of trained 
clinicians [24, 25].

The purpose of this paper is to review the theoretical 
rationale behind CBT-I and the predictors of adherence and 
response to CBT-I, which will be the basis for understanding 
who is most likely to benefit from CBT-I. This review will 
aid referring physicians increase their awareness of CBT-I 
and recognize patient-related factors associated with greater 
response to behavior modification. Given the scarcity of 
behavioral insomnia clinics and the often-difficult access to 
such specialty clinics, understanding the indication of CBT-I 
and the clinical characteristics of people with insomnia most 
appropriate for CBT-I would be particularly useful at the 
time of initiation of the referral [26]. Physicians would be 
able to match insomnia sufferers with the most suitable treat-
ment, which would optimize limited resources of specialty 
behavioral insomnia clinics and, at the same time, enhance 
treatment outcome and patient satisfaction [26]. Of note, as 
in any behavior modification interventions and especially 
due to the seemingly counterintuitive logic of CBT-I (e.g., 
restricting time in bed and getting out of bed if unable to 
sleep), adherence is intimately related to the success and 
effectiveness of CBT-I. Indeed, there has been consistent 
evidence that greater adherence predicts better treatment 
outcome of CBT-I [27•, 28, 29]. This review will highlight 
patient characteristics associated with favorable response 
and adherence to CBT-I as an approach to understanding 
the optimal CBT-I referral strategy.

Behavioral Insomnia Clinics

Behavioral insomnia clinics may exist as a separate service 
in a close collaboration with or as an affiliated service within 
a sleep disorders center. In either case, behavioral insomnia 
clinics provide diagnostic assessment and evidence-based 

behavioral treatment of insomnia, typically administered by an 
interdisciplinary team of providers. The goal of the clinic is to 
improve sleep duration and quality, as well as alleviate distress 
related to insomnia, with safe and effective behavioral health 
treatments. Most often these evidence-based treatments are 
implemented while reducing and alleviating the use of phar-
macological agents with the aim of diminishing the reliance 
on hypnotics [21]. An intervention with a focus on decreas-
ing or eliminating the reliance on hypnotics is of fundamental 
importance not only due to the risk of adverse consequences 
associated with these agents but also because chronic hypnotic 
use predicts poor response to behavioral insomnia manage-
ment [26, 30••, 31, 32]. Among these behavioral treatments, 
CBT-I is a first-line treatment with proven short- and long-
term efficacy as described above [20, 21]. Other mind–body 
approaches with an increasing evidence base such as mindful-
ness-based interventions may also be utilized in lieu of or in 
addition to CBT-I [33, 34•, 35, 36].

Upon referral to a behavioral insomnia clinic, a thorough 
clinical assessment is conducted to determine the appropriate-
ness of these treatments for the patient. An emphasis is placed 
on a comprehensive sleep history, with a focus on the fre-
quency and duration of sleep complaints, activities leading up 
to sleep, sleep duration and schedule, activities pursued when 
insomnia occurs, sleep environment (temperature, light expo-
sure, noise levels), interventions pursued previously, likely 
precipitating events, and expectations. Comorbid conditions 
should be identified that may contribute to sleep difficulties or 
that may interfere with effective implementation of the inter-
ventions. Screening or diagnostic tools could be used to sup-
plement the clinical assessment such as sleep diary and sleep 
questionnaires (e.g., the Insomnia Severity Index [37] and the 
Sleep Condition Indicator [38]).

The patient should ideally be involved in a collaborative 
shared decision-making process after the initial assessment 
to identify and deploy the most appropriate intervention(s), as 
patient-centered selection of treatment modality based on their 
own preference and active participation improve adherence 
and outcomes [39, 40]. Behavioral treatments such as CBT-I 
and mindfulness-based therapies are structured interventions 
requiring a high level of patient engagement outside of ses-
sions; thus, early engagement is critical. CBT-I can be utilized 
in individual or group format. The typical range in number 
of sessions for CBT-I is 4 to 8 sessions with optional booster 
sessions over time as needed to reinforce treatment gains [41].

Theoretical Rationale of CBT‑I: Spielman 
Model of Insomnia

The Spielman model of insomnia [42] is a mainstay of 
insomnia conceptualization and is commonly utilized in 
clinic reports as a template for documentation and treatment 
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planning. The model is also very straightforward and can be 
easily presented to patients in session as a guide to under-
standing how insomnia develops and is maintained, as well 
as appreciating treatment rationale. This conceptual model is 
also an important element in understanding who would be an 
appropriate candidate and likely to benefit from CBT-I [43]. 
Often referred to as the “3P” model, the Spielman model is 
constructed of 3 factors that explain the initiation and mainte-
nance of insomnia; these factors, in temporal order, are Predis-
posing, Precipitating, and Perpetuating. Predisposing factors 
include any medical, sleep, or psychiatric disorders or prevail-
ing life circumstances that precede the episode of insomnia 
and confer the substrate of vulnerability upon which the epi-
sode of insomnia is built. Specific examples include chronic 
pain, sleep apnea, anxiety, depression, and family history of 
insomnia. As Spielman has established, predisposing factors 
are by definition not sufficient to provoke an episode of insom-
nia. As such, a precipitating event must occur in the context 
of that underlying vulnerability. Common precipitants such as 
job stress, relationship concerns, hospitalizations, episodes of 
pain, and exacerbations of psychiatric disorders act in com-
bination with predisposing factors to produce an episode of 
insomnia in its initial or acute form. The COVID-19 Pandemic 
is a recent precipitating factor that emerged in the context of 
“coronasomnia” or “Covidsomnia” [44].

It is rare, however, to find cases of insomnia presenting at 
clinic that are fueled by predisposing and precipitating factors 
alone (i.e., acute form). Perpetuating factors (the third “P”) 
tend to follow closely behind because they provide an emo-
tionally satisfying, yet ultimately counterproductive, sense of 
control over lost sleep and associated anxiety. Perpetuating 
factors such as extending sleep opportunity to make up for 
lost sleep (in bed early, out of bed late, napping) can lead to 
multiple instances of trying to initiate sleep at times when 
sleep drive may be low and circadian position may be subop-
timal. This leaves the patient in bed for long periods of time 
awake, frustrated, and “trying to sleep” all the while transform-
ing the bedroom, once peaceful and inviting of sleep, into a 
stimulus for wakefulness and distress. It is these perpetuating 
factors that maintain the insomnia long after the influence of 
the precipitating event has faded, and it is these perpetuat-
ing factors that become the primary targets of treatment in 
the clinic. Thus, the presence of such perpetuating factors as 
extending sleep opportunity (going to bed early, sleeping in, 
and prolonged napping) and engaging in non-sleep behaviors 
in bed characterizes people who are most likely to respond to 
CBT-I [43].

Key Interventions in CBT‑I

Stimulus control therapy (SCT) is a therapeutic extension 
of the Spielman model discussed above and is a funda-
mental part of the CBT-I protocol [45]. The technique has 
essentially two related elements—taking sleeplessness out 
of the bedroom and limiting bedroom activities to sleep 
and sleep-related activity (sexual activity is the exception). 
As part of this protocol, patients are instructed to exit the 
bed and bedroom after sensing that they have been lying 
in bed awake for more than roughly 20 min or at the first 
sign of frustration, anger, or increasing anxiety while in 
bed (clock watching to gauge time is not allowed). Another 
part of stimulus control is eliminating non-sleep-related 
behaviors from the bedroom both around bedtime and dur-
ing the day (e.g., watching television, video games, work-
ing on a laptop, heated family, or work conversations). 
Here, we are looking to establish a very clear conditioning 
history for the bedroom such that the bedroom evokes a 
release of psychological and physiological tension and is 
further associated with the reliable initiation of sleep. If a 
patient spends quite a bit of time in the bedroom working, 
having heated conversations, or playing video games, then 
the stimulus value of the bedroom to evoke relaxation and 
sleep is degraded such that entering the bedroom could 
evoke associations to any of those activities.

Another fundamental part of CBT-I is sleep restric-
tion therapy (SRT) [46]. SRT limits the amount of time a 
patient may spend in bed to the average number of hours 
of nightly sleep time as indicated by sleep diaries (baseline 
data is recorded over a 1- to 2-week period). For example, 
if a patient’s sleep diary indicates that over the preceding 
2-week period the average total sleep time (TST) is 6 h, 
then treatment begins with the patient’s sleep opportunity 
limited to 6 h. In this protocol, the patient is also asked to 
keep track of their sleep efficiency (SE%), which is defined 
as Amount of Sleep Obtained divided by the Amount of 
Sleep Opportunity multiplied by 100 to yield a percentage. 
If the patient reports that they had spent 10 h in bed only 
to obtain 6 h of sleep then their SE% is 6/10 × 100 = 60%. 
Once these calculations are made, treatment begins with 
deciding on a time-out-of-bed (TOB) that works well with 
the patient’s daytime demands and circadian rhythm and 
can be implemented 7 days per week. In this case, let us 
say that the patient picks 6 am as their TOB. Given that we 
know that this patient’s TST is 6 h and their TOB is now 6 
am, it follows that their new and prescribed bedtime is 12 
am. Clinically, we expect that the patient will have a rather 
elevated sleep drive at 12 am, which will not only help 
ensure that sleep will come quickly but will improve sleep 
continuity and quality. A sleep diary is kept and evaluated 
once per week to see how sleep efficiency has improved. 
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If the average sleep efficiency for that week is above 90% 
(85% for older adults), then time in bed (TIB) is advanced 
by 15 min yielding more sleep opportunity. This evalua-
tion of sleep efficiency continues week by week, and as 
long as sleep efficiencies remain high, at roughly 90%, 
then TIB continues to advance by 15 min. No change in 
TIB is made if sleep efficiency is at roughly 85%, and TIB 
is delayed by 15 min if sleep efficiency is below about 
80%.

In addition to the behavioral interventions, cognitive ther-
apy is also a critical and efficacious element of CBT-I [47]. 
Cognitive therapy targets counterproductive or false beliefs 
about sleep and sleep loss. Very often, patients will present 
with various worries that only serve to increase agitation at 
night as well as during the day. Common presenting con-
cerns include “you can’t function unless you get eight hours 
of sleep per night,” “people who sleep well never wake in 
the middle of the night,” and “if I don’t sleep well tonight, I 
will not perform well at work tomorrow and I will lose my 
job.” Cognitive therapy addresses these issues by providing 
accurate information on how sleep works and by challenging 
the veracity of catastrophic thoughts about the consequences 
of sleep loss.

Among the most important cognitive and behavioral 
elements to address is sleep effort. Sleep effort is anything 
the patient does with the intention of that activity leading 
to sleep. Thinking this way places a heavy burden on the 
patient to figure out how to do something that they cannot 
possibly do; that is, put themselves to sleep. Many patients 
come to the clinic utterly demoralized after unsuccessfully 
trying various forms of meditation and relaxation in an effort 
to fall asleep. We teach them that no amount of effort can 
get them to sleep; in fact, the opposite effect—increased 
arousal—is almost always the case. Relaxation ensues once 
the patient accepts that chasing after sleep cannot work and 
that sleep will simply come to them as it always has and 
always will without any need for their direct effort or input. 
Yes, meditation and relaxation techniques are very useful 
and can reduce psychological and physiological arousal but 
should be done for only its own merits and not as a direct 
pathway to sleep.

What to Expect During CBT‑I Treatment

CBT-I is a very structured psychotherapeutic intervention 
typically deployed over a 6- to 8-week period [48]. The 
patient and clinician meet in 1-week intervals and each ses-
sion is dedicated to developing a specific therapeutic skill 
in addition to providing psychoeducation about sleep. Skills 
would include relaxation training to help reduce arousal 
paired with education on how the sleep effort mindset can 
undermine their aim to relax and initiate sleep. Fundamental 

to CBT-I is the use of stimulus control and sleep restriction. 
Patients are given specific instructions on how to use these 
techniques as well as education on the rationale behind their 
use. Each week the clinician will check in to see how the 
patient is doing overall with the treatment and to trouble-
shoot any issues with compliance. Additionally, the sleep 
diary is reviewed to evaluate sleep patterns and to determine 
that week’s sleep efficiency so that a decision can be made as 
to whether sleep opportunity should be increased, decreased, 
or stay the same.

Predictors of Response to CBT‑I

Another approach to understanding who would most likely 
benefit from CBT-I is examining the predictors of treatment 
response. The research on this particular topic is still lim-
ited and somewhat inconsistent as the findings have been 
largely divergent, even on the same variable such as age 
[26, 30••, 31, 49, 50]. Here, we describe more consistent 
findings regarding the prediction of treatment response to 
CBT-I. First, the use of hypnotic medications has been con-
sistently associated with suboptimal response to CBT-I in 
different populations of people with insomnia [26, 30••, 31, 
32], although a non-significant association has also been 
reported [50]. Development of tolerance to benzodiazepine 
hypnotics, reliance on medications, and reduced learning 
efficiency derived from cognitive effects of hypnotics may 
explain this finding [26, 51, 52]. Second, a short sleep dura-
tion has been shown to predict a poor response to CBT-I. 
People affected by insomnia with objective short sleep dura-
tion (i.e., < 6 h) measured using wrist actigraphy (an acceler-
ometer) or polysomnography were significantly less likely to 
respond to CBT-I and brief behavioral treatment of insomnia 
(BBTI), a variant of CBT-I delivered over 4 weekly sessions 
focusing on sleep restriction and stimulus control [53••, 
54]. Similarly, long total sleep time was the only significant 
predictor of response to manual-guided CBT-I delivered 
by non-expert primary-care personnel, a low-end treatment 
step requiring less resources [55••]. As sleep restriction is 
one of the core components of CBT-I, short sleep duration 
may add a challenge to the implementation of this interven-
tion and may induce deleterious consequences in patients 
who require to be alert at work at least at the initial stage of 
this intervention. Although the overall evidence supports 
the idea of short sleep duration being a predictor of poor 
response, it should be noted that recent studies have also 
found an opposite trend, that is, short sleep duration pre-
dicting a boosted response to CBT-I [56, 57]. Third, treat-
ment expectancies predict response to CBT-I. Higher initial 
levels of expectation regarding the treatment effectiveness 
predicted subjective sleep improvements following CBT-I 
[29, 50]. Lastly, the presence of psychopathology such as 
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depression and anxiety generally predicts less favorable 
response to CBT-I. Psychiatric comorbidity has been shown 
to predict poorer treatment response [49, 58••], although 
there have been somewhat divergent and inconsistent find-
ings as well [50, 54].

Predictors of Adherence to CBT‑I

According to the World Health Organization, adherence is 
defined as “the extent to which a person’s behavior—tak-
ing medication, following a diet, and/or executing lifestyle 
changes—corresponds with agreed recommendations from 
a health care provider” [59]. As mentioned in the introduc-
tion, adherence has been consistently shown to predict the 
outcome of CBT-I [27•, 28, 29]. Thus, another approach to 
identifying suitable candidates for CBT-I and improving its 
indication is examining predictors of adherence to CBT-I. 
First, better adherence has been predicted by psychological 
factors related to CBT-I itself such as greater motivation for 
treatment and higher treatment expectancies [40, 41, 60]. 
Second, psychiatric comorbidities consistently predict poor 
adherence to CBT-I. Symptoms and disorders of depression 
and anxiety in people with insomnia have been associated 
with less attendance of CBT-I sessions and less observance 
of CBT-I recommendations [28, 41, 61, 62•, 63]. Third, 
short sleep duration has been associated with poor adher-
ence [61, 64]. A recent study has nevertheless found a longer 
total sleep time to predict early dropout from internet-based 
self-help CBT-I [63]. However, in studies of therapist-con-
ducted CBT-I in both individual and group formats, short 
sleep duration predicted poor adherence [61, 64]. Individuals 
suffering from insomnia with short sleep duration may be 

less amenable to sleep restriction, thus less likely to adhere 
to CBT-I.

Conclusions

Who would most benefit from CBT-I? Who would be most 
suitable for a referral to CBT-I? Although the empirical 
research evidence on the predictors of response and adher-
ence to CBT-I is still limited and somewhat inconsistent, 
based on the conceptual model of CBT-I and the conver-
gence of these two groups of predictors, we propose the 
following recommendations regarding the profile of people 
with insomnia who are most likely to benefit from CBT-I 
(Table 1):

(1)	 presence of maladaptive behaviors that serve as per-
petuating factors of insomnia (e.g., going to bed early, 
sleeping in, napping, and engaging in non-sleep behav-
iors in bed)

(2)	 greater motivation and higher treatment expectancies 
regarding CBT-I

(3)	 reduced use of hypnotic medications
(4)	 longer sleep duration
(5)	 adequately treated psychiatric comorbidities or absence 

thereof

Given the limited availability of specialty insomnia clin-
ics that offer behavioral treatments such as CBT-I, patients 
suffering from insomnia with the aforementioned profile 
may warrant a prioritization in referral to specialty insomnia 
clinics. Conversely, patients who do not have such favorable 

Table 1   Clinical characteristics of people with insomnia who are most likely to benefit from cognitive-behavioral therapy for insomnia (CBT-I)

Favorable clinical characteristics Based on For patients without favorable characteristics

Presence of maladaptive behaviors that serve 
as perpetuating factors of insomnia (e.g., 
going to bed early, sleeping in, napping, and 
engaging in non-sleep behaviors in bed)

Conceptual model of CBT-I Consider alternative treatments, e.g., mindful-
ness-based therapies or pharmacotherapy

Greater motivation and higher treatment expec-
tancies regarding CBT-I

Prediction of adherence and treatment 
response

Provide information and conduct motivational 
interviewing prior to or at the intake of 
CBT-I to boost motivation for the treatment

Reduced use of hypnotic medications Prediction of treatment response Reduce the use of hypnotic medications or at 
least inquire about the patient's willingness 
to taper off such medications prior to or dur-
ing the early stage of CBT-I

Longer sleep duration Prediction of adherence and treatment 
response

Consider a time-limited treatment with a hyp-
notic medication prior to or during the early 
stage of CBT-I to extend total sleep time 
(and taper off later)

Adequately treated psychiatric comorbidities Prediction of adherence and treatment 
response

Treat comorbidities prior to CBT-I and/or 
incorporate therapeutic components that 
address depression/anxiety to CBT-I
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characteristics may require some interventions that address 
those modifiable risk factors associated with poor adherence 
and less robust response to CBT-I. Although the evidence on 
such modifiable factors is essentially observational and the 
actual modification of such factors has not been empirically 
tested, clinicians that manage insomnia routinely experi-
ence the benefit of treating those modifiable factors prior 
to or during the early stage of CBT-I. For example, patients 
could be encouraged to reduce the use of hypnotic medica-
tions or at least could be inquired about the willingness to 
taper off such medications. This action may be particularly 
important as a large proportion of patients with insomnia 
take hypnotic medications. Ideally, psychiatric comorbidities 
such as depression and anxiety should be adequately treated 
prior to initiating CBT-I, although the presence of untreated 
sleep disturbances may hinder full remission of co-occur-
ring psychiatric disorders. As an alternative or a subsequent 
approach to this, therapeutic components that also address 
depression and/or anxiety, such as behavioral activation, 
could be incorporated to CBT-I [65]. Patients with limited 
knowledge about and motivation for CBT-I may be provided 
information and participate in motivational interviewing to 
boost their motivation for the treatment. Patients may ini-
tially refuse or be hesitant to engage in CBT-I for a variety 
of reasons. Some may not be able to or reluctant to com-
mit the time or financial resources to attending the sessions 
needed. Educating people on the time-limited nature and 
enduring benefits of CBT-I in comparison to other interven-
tions (e.g., hypnotic medications) may improve engagement. 
Many people may have never participated in psychotherapy 
and be unfamiliar with psychological interventions and/or 
concerned about associated stigma. Addressing these con-
cerns with clear information on the structure and nature of 
the intervention, the prevalence of insomnia, and the endur-
ing nature of treatment may be beneficial. Patients with short 
sleep duration may be offered a time-limited treatment with 
a hypnotic medication prior to or during the early stage of 
CBT-I to extend total sleep time (followed by tapering off 
afterwards). Indeed, a randomized controlled trial demon-
strated that the addition of a hypnotic medication such as 
zolpidem to CBT-I produced added benefits during the acute 
6-week phase of the therapy, but better long-term outcomes 
were achieved when zolpidem was discontinued after the 
initial 6-week phase [66]. Alternatively, patients who are 
less likely to benefit from CBT-I may be offered pharmaco-
therapy or a different modality of evidence-based behavioral 
insomnia treatments such as mindfulness-based interven-
tions. The latter has a demonstrated efficacy and a favorable 
profile of acceptability and adherence by patients [34•].

Cognitive-behavioral therapy for insomnia (CBT-I) is 
widely acknowledged as the first-line treatment for insom-
nia. However, because it is a treatment that essentially con-
sists in behavior modification and cognitive restructuring, 

CBT-I has inherent limitations. Adjunct interventions that 
overcome such limitations of CBT-I would be of a para-
mount importance in clinical practice. This issue will review 
behavioral, pharmacological, and other interventions that 
may complement and/or serve as an alternative option to 
CBT-I.

CBT-I is the first-line treatment of insomnia with dem-
onstrated short- and long-term efficacy. However, because 
it is a treatment that essentially consists in behavior modifi-
cation and cognitive restructuring, not all patients embrace 
this modality and there is a sizable variability in treatment 
response across individuals. Furthermore, due to the lack 
of trained behavioral therapists, the availability of CBT-I 
is limited. Therefore, to maximize the cost-effectiveness of 
CBT-I and to personalize insomnia treatments according 
to patient characteristics, identifying who is most likely to 
benefit from different insomnia treatments is essential and 
requires further research.
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