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Combination Treatment for Chronic Insomnia Disorder in Adults: 1 

An American Academy of Sleep Medicine systematic review, meta-analysis, and GRADE 2 

assessment. 3 

Introduction: This systematic review provides supporting evidence for the accompanying clinical practice 4 

guideline on combination treatment for chronic insomnia disorder in adults.  5 

Methods: The American Academy of Sleep Medicine (AASM) commissioned a task force (TF) of sleep medicine 6 

experts. A systematic review was conducted to identify studies that compared the use of combination treatment 7 

(behavioral-psychological treatment used concurrently with pharmacological treatment) to therapy with behavioral-8 

psychological or pharmacological treatments. Statistical analyses were performed to determine the clinical 9 

meaningfulness of using various interventions to treat chronic insomnia in adults. The Grading of Recommendations 10 

Assessment, Development, and Evaluation (GRADE) process was used to assess the evidence for making 11 

recommendations.  12 

Results: The literature search resulted in 1134 articles, out of which 14 articles provided data suitable for meta-13 

analyses. The TF provided a detailed summary of the evidence along with the quality of evidence, the balance of 14 

benefits and harms, patient values and preferences, and resource use considerations. 15 

Keywords: chronic insomnia disorder, behavioral treatments, psychological treatments, pharmacologic treatments, 16 

combination therapy 17 

 INTRODUCTION 18 

Insomnia is the most common sleep disorder encountered in the general population and clinical settings. Insomnia 19 

causes significant distress, functional impairment, and increases health care costs and risk for other disorders. 20 

Current clinical practice guidelines (CPG) recommend behavioral-psychological treatment and medications as 21 

single treatment modalities for insomnia. However, in clinical practice these two types of treatments are often used 22 

in combination, either simultaneously or sequentially. Despite this practice, important knowledge gaps remain: Is 23 

combined behavioral-psychological treatment and medication for insomnia more efficacious than either treatment 24 

alone? Is the potential harm greater with combined treatment than with either treatment alone? This systematic 25 

review addresses these important questions.  26 

 27 

BACKGROUND 28 

Chronic insomnia disorder is defined by persistent difficulties with sleep initiation and/or maintenance that are 29 

associated with daytime symptoms such as fatigue, sleepiness, cognitive difficulties (e.g., deficits in attention, 30 

concentration, or memory), and mood disturbances (e.g., depression, anxiety, or irritability).1 The sleep disturbances 31 

and associated daytime consequences must be present at least 3 days/week for 3 months or longer and cannot be 32 

explained by inadequate sleep opportunity (i.e., insufficient time allotted for sleep) or sleep circumstances (e.g., 33 

inappropriate sleep environment).1 Chronic insomnia disorder can occur in isolation but is more commonly 34 

comorbid with other medical (e.g., chronic pain disorder), mental health (mood or anxiety disorders), or sleep 35 

disorders (e.g., obstructive sleep apnea). 36 

 37 

Insomnia symptoms are highly prevalent, with about one-third of adults reporting at least one insomnia symptom 38 

at any given moment.2-4 Estimates of chronic insomnia disorder prevalence range from 5-15%, clustering around 5-39 

10% when stringent International Classification of Sleep Disorders (ICSD) or Diagnostic and Statistical Manual of 40 
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Mental Disorders (DSM) diagnostic criteria are applied.2-5 Epidemiological studies consistently show that chronic 41 

insomnia disorder is more common among women, middle-aged to older adults, individuals who regularly engage 42 

in shift work, and those with co-occurring medical and mental health disorders.4 Over a 5-year period, more than 43 

10% of individuals who initially sleep well will develop insomnia. Among those already experiencing insomnia, 44 

nearly 60% will continue to have symptoms over the same period. Furthermore, individuals with insomnia are more 45 

likely to report persistence of their symptoms one year later than to report remission.6 46 

 47 

Chronic insomnia disorder has been linked to reduced quality of life,7 decrements in perceived health,5 impaired 48 

role functioning,8 increased risk of cardiovascular disease,9 10 obesity,11 hypertension and diabetes,12, 13 mental 49 

health and substance use disorders,14, 15 16 and suicidal thoughts and behaviors.17 18 In addition to its wide-ranging 50 

adverse effects on the individual, the economic impact of chronic insomnia is substantial. For example, the average 51 

6-month total costs for adults with untreated insomnia are estimated to be at least $1100 greater than for adults 52 

without insomnia,19 with direct and indirect costs estimated at more than $150 billion in the US annually.20 53 

 54 

Treatment options for chronic insomnia disorder include both behavioral-psychological treatment and 55 

pharmacological treatment. Pharmacological therapies, which include over-the-counter sleep aids and prescription 56 

sleep-promoting medications, are widely available, easy to use, and generally well-tolerated. As a result, they are 57 

the most common treatments for chronic insomnia disorder. Over-the-counter sleep aids include antihistamines like 58 

diphenhydramine and doxylamine, melatonin, as well as herbal remedies such as valerian and chamomile. 59 

Increasingly, cannabis is also being used by adults with chronic insomnia disorder. However, most over-the-counter 60 

remedies are not regulated by the U.S. Food and Drug Administration (FDA) in the same way as prescription drugs. 61 

Additionally, there are limited data to support their short-term or long-term efficacy and safety.21 22, 23 62 

 63 

Table 1 summarizes medications commonly used to treat insomnia. Note that this table is not limited to medications 64 

recommended in the 2017 American Academy of Sleep Medicine (AASM) CPG, nor to medications with FDA 65 

approval for treatment of insomnia. Rather, it is intended to reflect common clinical practice. Over the past 20 years, 66 

prescriptions for FDA-approved benzodiazepine receptor agonists have steadily decreased, while prescriptions for 67 

trazodone have risen, despite the fact that this medication is not FDA-approved for treatment of insomnia, and has 68 

limited evidence of efficacy and safety for insomnia.24 The newest class of FDA-approved medications are 69 

orexin/hypocretin receptor antagonists, which were introduced in 2014. Orexin/hypocretin is a peptide 70 

neurotransmitter that plays a role in regulating arousal. Prescriptions for sleep-promoting medications are most 71 

common among women, older adults, and non-Hispanic White adults.25 Placebo-controlled studies generally 72 

support the efficacy and safety of prescription sleep-promoting medications for short-term use,26, 27 though evidence 73 

is more limited for their long-term use and safety concerns exist regarding the use of specific medications in certain 74 

subgroups. For instance, older adults may be particularly vulnerable to the risk of cognitive impairment and falls 75 

associated with benzodiazepine receptor agonists. 76 

 77 

Among the behavioral-psychological treatment options, several single-component treatments exist that target 78 

specific behavioral (e.g., maladaptive sleep habits, irregular sleep scheduling) or cognitive factors (e.g., worry, 79 

dysfunctional beliefs, apprehension about sleep) that contribute to chronic insomnia. Cognitive-behavioral therapy 80 

for insomnia (CBT-I) describes a multicomponent intervention that integrates these single-component therapies to 81 

comprehensively target factors that may perpetuate insomnia. While the specific CBT-I components may vary, core 82 

components of CBT-I generally include both behavioral strategies (e.g., sleep restriction therapy, stimulus control 83 

therapy, relaxation) and cognitive strategies (e.g., cognitive restructuring, constructive worry). The most common 84 
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core components of CBT-I are described in Table 2. Complementary and alternative medicine therapies (e.g., 85 

acupuncture, yoga) and third-wave psychotherapy treatments (e.g., mindfulness-based practices, Acceptance and 86 

Commitment Therapy) have more recently been explored as treatments for chronic insomnia disorder. Limited 87 

randomized trial data characterizing their efficacy and safety exist. 88 

 89 

Multiple systematic reviews and meta-analyses support the efficacy and safety of CBT-I in adults with chronic 90 

insomnia with and without comorbid medical and mental health disorders.28-35 CBT-I has demonstrated benefit in 91 

patients with insomnia and various common co-occurring conditions, including depression and other mental health 92 

disorders,36, 37 chronic pain,38-40 breast cancer,41, 42 and hypnotic dependence.43 Overall, studies suggest that roughly 93 

70-80% of patients receiving CBT-I experience a treatment response28 and 40-50% achieve remission from 94 

insomnia post-treatment.44, 45 Initial treatment gains are additionally well-maintained over time, with post-treatment 95 

follow-up periods as long as 2-3 years.46, 47  96 

 97 

Existing CPGs issued by the AASM address behavioral-psychological and pharmacologic treatments separately. In 98 

2017, the AASM issued its first CPG48 for the pharmacological treatment of chronic insomnia, recognizing that 99 

pharmacotherapy was the most widely used therapy approach. Based on a systematic review and meta-analyses, the 100 

AASM task force (TF) provided conditional recommendations for medications appropriate for patients with sleep 101 

onset insomnia (triazolam, ramelteon, zaleplon), sleep maintenance insomnia (doxepin, suvorexant), and combined 102 

sleep onset and maintenance insomnia (temazepam, zolpidem, eszopiclone) compared to no treatment. The TF 103 

acknowledged that most of the studies included in support of these recommendations assessed only short-term use 104 

of medications. In addition, the TF provided conditional recommendations against the use of the following non-105 

prescription and prescription medications for patients with either sleep onset or maintenance insomnia: trazodone, 106 

tiagabine, diphenhydramine, melatonin, tryptophan, and valerian. In short, recommendations in the AASM CPG 107 

generally align with the presence or absence of an FDA indication for treatment of insomnia among drugs available 108 

at the time. The most recent CPG by the AASM, issued in 2020, strongly recommended the use of multicomponent 109 

CBT-I for chronic insomnia in adults and provided conditional recommendations for multicomponent therapies for 110 

insomnia and the single-component therapies stimulus control, sleep restriction therapy, and relaxation therapy.49 111 

Importantly, sleep hygiene therapy received a conditional recommendation against its use as a single-component 112 

treatment for chronic insomnia, despite its widespread use in clinical practice. 113 

 114 

The existing AASM CPGs do not explicitly address the relative benefits of behavioral-psychological versus 115 

pharmacological treatment in chronic insomnia disorder, nor the benefits and harms of combined pharmacologic 116 

and behavioral-psychological treatment. Recognizing this major gap in knowledge, the AASM commissioned the 117 

Combination Treatment for Insomnia in Adults TF. Combination treatment for chronic insomnia, whether used 118 

simultaneously or sequentially, is highly clinically relevant. Patients may receive medications while waiting for 119 

CBT-I in specialty clinics; others may be on medication for years before being recommended CBT-I; still others 120 

may initiate CBT-I or medication after experiencing only a partial therapeutic response with the other type of 121 

treatment. Thus, evidence-based guidance on this approach is critically needed. While sequences of treatment with 122 

behavioral-psychological treatments and pharmacotherapy may be most clinically relevant, most research evidence 123 

on combination treatment addresses the concurrent initiation of both treatment approaches, perhaps because such 124 

approaches are more amenable to traditional randomized controlled trials (RCTs). Accordingly, throughout this 125 

systematic review and accompanying CPG,50 we use the term “combination treatment” to refer to behavioral-126 

psychological treatments initiated concurrently with pharmacological treatments. 127 
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The aim of this review is to assess the efficacy of combination treatment (behavioral-psychological treatment used 128 

concurrently with pharmacological treatment) relative to treatment with either modality alone in adults with chronic 129 

insomnia disorder, evaluate the potential for treatment side effects, and identify gaps in the current literature to offer 130 

recommendations for future research. This systematic review provides supporting evidence for the accompanying 131 

CPG for combination treatment for chronic insomnia disorder in adults.50 132 

 133 

Table 1. Prescription and non-prescription medications commonly used to treat insomnia 134 

Medication Class Examples Comments 

Benzodiazepine receptor agonists 

(BzRA) 

benzodiazepines: triazolam1,2, 

temazepam1,2, clonazepam 

non-benzodiazepines (Z-drugs): 

zolpidem1,2, zaleplon1,2, 

eszopiclone1,2 

Pros: Widely available; range of 

pharmacokinetic properties (e.g., onset of 

action, half-life) to address different 

insomnia symptoms; established short-term 

efficacy. 

Cons: Risk of tolerance, dependence, and 

abuse; side effects including sedation, 

cognitive impairment, delirium, motor 

incoordination, falls, hip fractures, and 

parasomnias, next-morning impairment; 

caution in older adults.  

Dual orexin receptor antagonists 

(DORA) 

suvorexant1,2, lemborexant1,3, 

daridorexant1,3 

Pros: Established short-term efficacy; lower 

risk for cognitive and psychomotor 

impairment vs. BzRA; low potential for 

abuse, dependence 

Cons: Potential for sedation, impaired 

alertness, motor incoordination, vivid 

dreams, sleep paralysis, next-morning 

impairment; higher cost. 

Sedating antidepressants 
doxepin1,2, trazodone, 

mirtazapine, amitriptyline 

Pros: Short-term efficacy for sleep 

maintenance symptoms; generally well-

tolerated; minimal risk for abuse 

Cons: Efficacy not well established except 

for doxepin 3-6 mg; side effects including 

sedation, cognitive and psychomotor 

impairment, anticholinergic effects. 

Sedating antihistamines 
diphenhydramine1, doxylamine, 

hydroxyzine 

Pros: Available over the counter 

Cons: Limited efficacy data; side effects 

including sedation, cognitive and 

psychomotor impairment, anticholinergic 

effects, e.g., dry mouth, confusion in older 

adults. 

Melatonin, melatonin receptor agonists melatonin, ramelteon1,2 

Pros: Melatonin available over the counter; 

Ramelteon -efficacious  for sleep onset 

insomnia 

Cons: Not efficacious for sleep maintenance 

insomnia; side effects include sedation, 

fatigue, dizziness, nausea, abnormal dreams 

Sedating antipsychotics quetiapine, olanzapine 

Pros: May be useful for patients with 

comorbid mental disorders 

Cons: Limited efficacy data for insomnia 

disorder Side effects include sedation, 

cognitive and psychomotor impairment, 
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hypotension, glucose and lipid 

dysmetabolism, weight gain. 

Gabapentinoids gabapentin, pregabalin 

Pros: May be useful for comorbid insomnia 

and chronic pain 

Cons: Side effects include sedation, 

dizziness, cognitive and psychomotor 

impairment, depression. 
Note: This table summarizes drugs commonly used in clinical practice for treatment of insomnia and does not represent AASM 135 
recommendations. Adapted from Morin and Buysse (2024)51; 1FDA approved for insomnia. 2Weak recommendation for use in insomnia per 136 
2017 AASM Clinical Practice Guideline. 3FDA approval after 2017 AASM Clinical Practice Guideline.  137 
 138 
Table 2. Core components of CBT-I 139 

Behavioral strategies 

Stimulus Control Therapy (SCT)a 

Instructions designed to (1) extinguish the association between the bed/bedroom and 

wakefulness to restore the association of bed/bedroom with sleep, and (2) establish a 

consistent wake-time. Stimulus control instructions: (1) go to bed only when sleepy; 

(2) get out of bed when unable to sleep; (3) use the bed/bedroom for sleep and sex 

only (e.g., no reading or watching television in bed); (4) wake up at the same time 

every morning; and (5) refrain from daytime napping. 

Sleep Restriction Therapy (SRT)a 

A method to enhance sleep drive and consolidate sleep by limiting time in bed equal 

to the patient’s sleep duration, typically estimated from daily diaries. Time in bed is 

initially limited to the average sleep duration and is subsequently increased or 

decreased based on sleep efficiency thresholds until sufficient sleep duration and 

overall sleep satisfaction are achieved. 

Relaxation Traininga 

Structured exercises designed to reduce somatic tension (e.g., abdominal breathing, 

progressive muscle relaxation, autogenic training) and cognitive arousal (e.g., guided 

imagery training, meditation) . 

Cognitive strategies 

Cognitive restructuring 

A structured therapeutic process designed to identify and modify unhelpful beliefs 

about sleep that may support sleep-disruptive habits and/or raise performance anxiety 

about sleeping. This process may include structured psychoeducation, use of thought 

records, Socratic questioning, and behavioral experiments. 

Constructive worry 

A method to reduce pre-sleep cognitive arousal and sleep-related worry by scheduling 

a time (about 15-30 minutes) to jot down concerns (worries, preoccupations, next-

day tasks) and potential solution (problem-solving component) about two hours 

before  bedtime . 

Multicomponent behavioral and 

cognitive strategiesa 

CBT-I combines one or more of the cognitive therapy strategies with education about 

sleep regulation plus stimulus control and sleep restriction therapy. CBT-I also often 

includes sleep hygiene education, relaxation training, and other counter-arousal 

methods. Treatment progresses using information typically gathered with sleep 

diaries completed by the patient throughout the course of treatment (typically 4–8 

sessions). 
a These components were previously described in AASM’s Behavioral and Psychological Treatments for Chronic Insomnia Disorder in 140 
Adults Systematic Review52  141 
 142 

 METHODOLOGY 143 

Expert Task Force 144 

The AASM commissioned a TF of sleep medicine clinicians with expertise in the treatment of adults with chronic 145 

insomnia disorder to develop this systematic review. The TF was required to disclose all potential conflicts of 146 
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interest (COI) per the AASM’s COI policy prior to being appointed to the TF and throughout the research and 147 

writing of these documents. In accordance with the AASM’s COI policy, TF members with a Level 1 conflict were 148 

not allowed to participate. TF members with a Level 2 conflict were required to recuse themselves from any related 149 

discussion or writing responsibilities. All relevant conflicts of interest are listed in the Disclosures section. 150 

PICO Questions 151 

PICO (Patient, Intervention, Comparison, and Outcomes) questions were developed to assess the efficacy of 152 

combination treatment relative to treatment with either modality alone in adults with chronic insomnia disorder. 153 

The PICO questions were based on existing AASM practice parameters, systematic reviews, and other guidelines. 154 

The AASM Board of Directors  approved the final list of PICO questions presented in Table 3 before the literature 155 

searches were conducted. Through consensus, the TF then developed a list of patient-centered, clinically relevant 156 

outcomes to determine the efficacy of the interventions. The TF rated the relative importance of each outcome to 157 

determine which outcomes were critical versus important for decision making. A summary of these outcomes by 158 

PICO is presented in Table 4.  159 

The TF identified a relatively large number of insomnia-related outcomes, several of which appeared to represent 160 

conceptually similar domains. Therefore, the TF grouped outcomes to assess the effect of combination treatment in 161 

adults with insomnia. Critical outcome domains included: global insomnia severity measures (Insomnia Severity 162 

Index [ISI], Pittsburgh Sleep Quality Index [PSQI]); sleep continuity (sleep efficiency [SE], sleep onset latency 163 

[SOL], wake after sleep onset [WASO]); and daytime outcomes (patient-reported fatigue, depression, anxiety, 164 

quality of life). Important outcomes included total sleep time (TST) and treatment side effects. Self-reported sleep 165 

continuity and total sleep time outcomes from sleep diary were prioritized by the TF for deriving recommendations. 166 

The TF set a clinically meaningful threshold (CMT) for each outcome to determine whether the mean differences 167 

between treatment and comparator were clinically meaningful. The CMT was defined as the minimum level of 168 

improvement in the outcome of interest that would be considered clinically relevant to clinicians and patients. CMTs 169 

were determined based on a TF literature review of commonly used thresholds.52 When no clearly established 170 

threshold values could be determined, the TF used their clinical judgment and experience to establish a CMT based 171 

on consensus. A summary of the CMTs for the clinical outcome measures is presented in Table 4. In developing 172 

CMTs for these analyses, the TF first considered the thresholds previously established for differentiating any single 173 

treatment (i.e., behavioral-psychological treatment or medication) from placebo (or other control condition). We 174 

examined prior CPGs and meta-analyses for these values. Since we did not know a priori whether combination 175 

treatment yields larger effects than single treatments in comparison to placebo, we adopted the same CMTs 176 

established for single treatments in our comparison of combination treatment to placebo. These values are presented 177 

in the second column of Table 4. Next, in the absence of direct evidence to develop CMTs for combination 178 

treatment, the TF estimated after extensive deliberation, that CMTs for any comparison of combination treatment 179 

to single, active treatments would yield CMTs about half as large as comparisons to placebo. These CMT values 180 

are presented in the third column of Table 4. 181 

 182 

Table 3. PICO questions 183 

1 

In adults with chronic insomnia disorder, what are the benefits and harms of combination treatment 

compared to pharmacological treatment alone? 

 

Population: Adults with chronic insomnia disorder 

 

Intervention:  
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Behavioral-psychological - biofeedback; brief therapies for insomnia; cognitive behavioral therapy-insomnia 

(CBT-I); cognitive therapy; intensive sleep retraining; mindfulness; paradoxical intention therapy; relaxation 

therapy (e.g., abdominal breathing, imagery training, autogenic training); sleep hygiene education; sleep 

restriction therapy; stimulus control therapy  

 

Pharmacological -  benzodiazepine receptor agonists (benzodiazepine and non-benzodiazepine agents); dual 

orexin receptor antagonists (DORA); sedating antidepressants (e.g., trazodone, doxepin, amitriptyline); sedating 

antihistamines (e.g., diphenhydramine, doxylamine); melatonin; melatonin receptor agonists; other drugs used to 

treat insomnia (e.g., gabapentin, pregabalin, sedating antipsychotics); other pharmacologically active agents used 

to treat insomnia (e.g., cannabis, herbal and naturopathic agents) 

 

Comparison: Pharmacological treatments alone, placebo 

 

Outcomes: Insomnia symptom severity, sleep quality, sleep continuity (sleep efficiency [SE], sleep onset latency 

[SOL], wake after sleep onset [WASO]), total sleep time (TST), daytime function (cognitive symptoms, mood 

symptoms, physical symptoms (e.g., fatigue, pain, headaches), quality of life, daytime sleepiness, treatment side 

effects 

2 In adults with chronic insomnia disorder, what are the benefits and harms of combination treatment 

compared to behavioral-psychological treatment alone? 

 

Population: Adults with chronic insomnia disorder 

 

Intervention: 

Behavioral-psychological - biofeedback; brief therapies for insomnia; cognitive behavioral therapy-insomnia 

(CBT-I); cognitive therapy; intensive sleep retraining; mindfulness; paradoxical intention therapy; relaxation 

therapy (e.g., abdominal breathing, imagery training, autogenic training); sleep hygiene education; sleep 

restriction therapy; stimulus control therapy 

 

Pharmacological -  benzodiazepine receptor agonists (benzodiazepine and non-benzodiazepine agents); dual 

orexin receptor antagonists (DORA); sedating antidepressants (e.g., trazodone, doxepin, amitriptyline); sedating 

antihistamines (e.g., diphenhydramine, doxylamine); melatonin; melatonin receptor agonists; other drugs used to 

treat insomnia (e.g., gabapentin, pregabalin, sedating antipsychotics); other pharmacologically active agents used 

to treat insomnia (e.g., cannabis, herbal and naturopathic agents) 

 

Comparison: Behavioral-psychological treatments alone, sham behavioral-psychological 

 

Outcomes: Insomnia symptom severity, sleep quality, sleep continuity (SE, SOL, WASO), TST, daytime function 

(cognitive symptoms, mood symptoms, physical symptoms (e.g., fatigue, pain, headaches), quality of life, daytime 

sleepiness, treatment side effects 

 184 

Table 4. Summary of clinically meaningful thresholds for individual outcome measures by PICO question 185 

Outcome  

Measure(s) 

Combination vs. placebo 

CMT 

Combination vs single 

treatment CMT 

# studies 

reporting 

measure 

PICO 1 

# studies 

reporting 

measure 

PICO 2 

Critical outcomes 

Insomnia severity 

   ISI 

 

- 4 points 

 

- 2 points 
1 4 

Sleep quality 

   PSQI 

 

- 2 points 

 

- 1 point 
3 -- 

Sleep efficiency 

   Diary 

 

+ 7% 

 

+ 3.5% 
4 4 
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Outcome  

Measure(s) 

Combination vs. placebo 

CMT 

Combination vs single 

treatment CMT 

# studies 

reporting 

measure 

PICO 1 

# studies 

reporting 

measure 

PICO 2 

Sleep onset latency 

   Diary 
- 15 minutes - 7 minutes 2 3 

WASO 

   Diary 
-15 minutes - 7 minutes 3 2 

Daytime function     

   BAI 

   BDI 

   PSWQ 

   PHQ-9 

   PHQ-15 

   MFI 

- 4 points  

- 5 points 

- 10 points 

- 2.5 points 

- 2.5 points 

- 7 points 

- 2 points 

- 2.5 points 

- 5 points 

- 1.25 points 

- 1.25 points 

- 3.5 points 

-- 

1 

-- 

1 

1 

-- 

1 

2 

1 

-- 

-- 

1 

   SF-36a + 3 points + 1.5 points -- 1 

ESS - 2 points - 1 point -- 1 

Important outcomes 

Total sleep time 

   Diary 
+ 20 minutes + 10 minutes 6 5 

Treatment side effects 

   Adverse event tool 

   Narrative 

-- 

-- 

-- 

-- 

2 

3 

-- 

-- 

     
PICO – population intervention comparator outcome; CMT – clinically meaningful threshold; ISI – Insomnia Severity Index; PSQI – 186 
Pittsburgh Sleep Quality Index; WASO – wake after sleep onset;  BAI – Beck Anxiety Inventory; BDI – Beck Depression Inventory; PSQW 187 
– Penn State Worry Questionnaire; PHQ – Patient Health Questionnaire; MFI – Multidimensional Fatigue Inventory; SF-36 – 36-Item Short 188 
Form Survey (SF-36) Short form 36; a SF-36 physical and mental scores. 189 
-- Not reported 190 

Literature Searches, Evidence Review and Data Extraction 191 

The TF performed a review of the scientific literature to retrieve articles that addressed the PICO questions. The 192 

databases PubMed and PsycINFO were searched in October and November 2023, respectively (see Figure 1).53 193 

Index and free text terms reflective of the PICO questions such as insomnia disorder, behavioral treatments, 194 

psychological treatments, and pharmacologic treatments, as well as inclusion and exclusion criteria, are detailed in 195 

the supplemental materials (see Figures S1 – S36). The search was updated in October 2024. In addition, the 196 

references of included studies, relevant guidelines on the treatment of insomnia, systematic reviews, and meta-197 

analyses were screened. Studies were reviewed based on inclusion/exclusion criteria by two TF members using 198 

Covidence (Melbourne, Australia). Discrepancies between reviewers were discussed and resolved by a third TF 199 

member. A total of 14 articles were included.  200 

 201 

Figure 1. PRISMA flow diagram  202 

 203 
 204 
 205 
 206 
 207 
 208 
 209 

Articles identified: (n=1134) 
PubMed (n = 604) 
PsycINFO (n = 528) 
Citation searching (n = 2) 

Articles removed before screening: 
Duplicate records removed by 
Covidence (n = 170) 

Identification of studies via databases  

Id
e

n
ti

fi
c
a

ti
o

n
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 211 
 212 
 213 
 214 
 215 
 216 
 217 
 218 
 219 
 220 
 221 
 222 
 223 
 224 
 225 
 226 
 227 
 228 
 229 
 230 
 231 
 232 
 233 
 234 
 235 

Statistical and Meta-analysis and Interpretation of Clinically Meaningful Thresholds 236 

Meta-analysis was performed on outcomes of interest for each PICO question (Table 3). Studies were excluded 237 

from the meta-analysis if missing data could not be calculated, imputed, or obtained from authors. Combination 238 

treatment was compared to single active treatment interventions. Medications were grouped together in the meta-239 

analyses to increase statistical precision. The TF judged that comparisons of combination treatment to single active 240 

treatments were most relevant to clinical practice; clinicians are most likely to weigh combination treatment against 241 

either pharmacotherapy or behavioral-psychological therapy alone, rather than against no treatment or placebo. 242 

Therefore, results from the comparison of combination treatment to placebo are presented only at the end of the 243 

Supplemental materials. The results of these analyses indicated that, compared to placebo, combination treatment 244 

produced clinically meaningful improvements in the critical outcomes global insomnia severity and diary sleep 245 

continuity and in the important outcome diary total sleep time (Figures S34-S36).   246 

Analyses were performed using Review Manager 5.3 software by pooling data across studies for each outcome 247 

measure. Immediate post-treatment data from each arm were used for meta-analysis of the RCTs. The pooled results 248 

for each continuous outcome measure were usually expressed as the mean difference (MD) between the intervention 249 

and comparator for RCTs. However, for some outcomes where different scales were pooled, a standardized mean 250 

difference (SMD) was determined. To guide interpretation of the SMD, we re-expressed the SMD by multiplying 251 

it by an estimate of the standard deviation (SD) associated with the most widely used instrument. The SD was 252 

calculated with a weighted average across all intervention groups of all studies that used the selected instrument 253 

(post-intervention SD). The summary effect was re-expressed in the original scale-specific units of the familiar 254 

instrument for clinical relevance and impact of the intervention effect. When pooling across instruments in a single 255 

Articles screened 
(n = 964) 

Articles excluded 
(n = 925) 

Articles sought for retrieval 
(n = 39) 

Articles not retrieved 
(n = 0) 

Articles assessed for eligibility 
(n = 39) 

Articles excluded that did not align 
with PICO or inclusion/exclusion 
criteria: (n = 25) 

Intervention (n = 4) 
Study design (n = 8) 
Goal to taper down hypnotic  (n 
= 3) 
Patient population (n = 2) 
Hypnotic not clearly identified (n 
= 5) 
Other reasons (n = 3)  

Studies included in review 
(n = 13) 

Articles of included studies 
(n = 14) 

S
c
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e

n
in

g
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c
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meta-analysis where some scales increase while other scales decrease, we multiplied the mean values from one set 256 

of studies by –1 to ensure that all the scales pointed in the same direction.54 The pooled results for dichotomous 257 

outcome measures were expressed as the risk ratio or risk difference between the intervention and comparator. The 258 

relative risk data were converted to an absolute risk estimate expressed as the number of events/100 patients treated. 259 

Analyses were performed using either a fixed effects model or a random effects model with results displayed as a 260 

forest plot. Interpretation of clinically meaningful for the outcomes of interest was conducted by comparing the 261 

mean difference in effect size, or the risk difference for dichotomous outcomes, of each treatment approach to the 262 

CMT (Table 3).  263 

GRADE Assessment for Developing Recommendations 264 

The quality of the evidence was rated using the Grading of Recommendations Assessment, Development and 265 

Evaluation (GRADE) process.55, 56 The TF considered the following four GRADE domains: certainty of evidence, 266 

balance of beneficial and harmful effects, patient values and preferences, and resource use, as described below: 267 

 268 

1. Certainty of evidence: The TF rated their confidence that the estimate of the effect for each outcome was 269 

correct based on an assessment of the overall risk of bias (randomization, blinding, allocation concealment, 270 

selective reporting), imprecision (95% confidence interval crosses the CMT and/or sample size < 200 271 

participants), inconsistency (I2 ≥ 50%), indirectness (study population vs target patient population), and risk 272 

of publication bias. The overall certainty of the evidence is a combined rating based on all outcomes that 273 

the TF deemed critical for decision making. GRADE classifies the certainty of the evidence in one of four 274 

grades: high, moderate, low, or very low. Important outcomes are not considered when determining the 275 

overall certainty of evidence. 276 

 277 

2. Benefits vs. harms: The TF assessed the balance of beneficial outcomes against any harms based on the 278 

best estimates of the desirable effects and the undesirable effects reported in the literature and on the clinical 279 

expertise of the TF.  280 

 281 

3. Patient values and preferences: Based on the clinical expertise of the TF members and any data published 282 

on the topic relevant to patient preferences, the TF determined if patient values and preferences would be 283 

generally consistent across most patients, and if patients would use the intervention based on the relative 284 

harms and benefits identified. 285 

4. Resource use: Based on the clinical expertise of the TF members, the TF judged whether the accessibility 286 

and costs associated with each treatment approach compared favorably to those associated with alternative 287 

treatments. Information on costs to patients and the health care system, impact on health equity, 288 

acceptability, and feasibility to implement the treatments were considered. 289 

A summary of each GRADE domain is provided after the detailed evidence review for each PICO question. 290 

Public Comment and Final Approval 291 

Drafts of the systematic review and accompanying guideline were made available for public comment for a four-292 

week period on the AASM website. AASM members, relevant interest holders (formerly referred to as 293 

stakeholders), and the general public were invited to provide feedback on the drafts. The TF took into consideration 294 

all the comments received and made decisions about whether to revise the draft based on the scope and feasibility 295 
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of comments. The public comments and revised documents were submitted to the AASM Board of Directors who 296 

subsequently approved the final documents for publication. 297 

 298 

The AASM expects this systematic review to have an impact on professional behavior, patient outcomes, and 299 

possibly, health care costs. This review reflects the state of knowledge at the time of publication and will be 300 

reviewed and updated as new information becomes available. 301 

RESULTS 302 

The systematic review and data analyses address the two PICO questions regarding the efficacy of combination 303 

treatment interventions to treat chronic insomnia in adults. Detailed summaries of the evidence identified in the 304 

literature searches and the statistical analyses performed by the TF are shown below. Each evidence summary is 305 

accompanied by a discussion of the certainty of evidence, balance of benefits and harms, patient values and 306 

preferences, and resource use considerations that contributed to the development of the clinical practice 307 

recommendations; these recommendations are provided in the accompanying CPG.50  308 

PICO 1: Combination treatment compared to pharmacological treatment alone  309 

Cognitive behavioral therapy for insomnia (CBT-I) plus pharmacological treatment vs pharmacological 310 

treatment alone 311 

Six RCTs published in seven articles47, 57-62 investigated the use of CBT-I plus pharmacological treatment 312 

compared to pharmacologic treatment alone in adults with chronic insomnia disorder. Outcomes included one or 313 

more of the following: global insomnia severity measures, diary sleep continuity, daytime outcomes, diary TST, 314 

and/or treatment side effects. Study participants’ mean age ranged from 38 to 65 years old with a majority female 315 

participants. Mean insomnia duration ranged from six months to 25 years. Five studies used in-person CBT-I and 316 

one study used a self-help CBT program. Treatment duration ranged from six to 16 weeks. Insomnia medications 317 

included lormetazepam 2 mg; temazepam 7.5 mg – 30 mg; zolpidem 10 mg; and zopiclone 3.75 mg – 7.5 mg. The 318 

meta-analyses are provided in the supplemental material, Figures S1 – S11 along with the summary of findings 319 

table, Table S1. A summary of the evidence for each outcome is provided below. 320 

Critical Outcomes 321 

GLOBAL INSOMNIA SEVERITY MEASURES: Four RCTs47, 58, 59, 61 were included in the meta-analysis of global 322 

insomnia severity measures. Insomnia medications included lormetazepam, temazepam, zolpidem, and zopiclone. 323 

Two studies reported global insomnia severity measured by the PSQI, one study used the ISI, and one study used 324 

the SII. The meta-analysis showed a clinically meaningful improvement in global insomnia severity in the 325 

combination treatment group compared to pharmacological treatment alone (SMD -0.67, 95% CI -0.97 to 0.36; 326 

n=178). When re-expressed in the units of the PSQI scale, the mean posttreatment PSQI score in the combination 327 

group was 2.5 points lower (95% CI -3.64 to -1.35; CMT -1 points) compared to pharmacological treatment alone; 328 

see supplemental material, Figure S1). The certainty of evidence was low due to risk of bias and imprecision.  329 

 330 

DIARY SLEEP CONTINUITY: Four RCTs47, 57, 58, 62 were included in the meta-analysis of diary sleep continuity. 331 

Insomnia medications included lormetazepam, temazepam and zolpidem. Three studies reported SE and SOL, and 332 

two studies reported WASO. The meta-analysis showed a clinically meaningful improvement in sleep continuity 333 

in the combination group compared to pharmacological treatment alone (SMD -0.31, 95% CI -0.61 to -0.02; 334 

n=177). When re-expressed in SE units, the mean post-treatment SE in the combination group was 3.5% higher 335 
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(95% CI 0.23 to 6.89; CMT +3.5%) compared to pharmacological treatment alone. Re-expressed as SOL, the 336 

combination group fell asleep on average 7.6 minutes faster (95% CI -15.01 to -0.49; CMT -7 minutes) compared 337 

to the pharmacological treatment alone group. Re-expressed as WASO, the combination group was awake for 13.9 338 

minutes less during the night (95% CI -27.4 to -0.9; CMT -7 minutes) compared to pharmacological treatment 339 

alone; see supplemental material, Figure S2). The certainty of evidence was low due to risk of bias and imprecision.  340 

 341 

DAYTIME OUTCOMES: Three RCTs58, 59, 61 were included in the meta-analysis of daytime outcomes. Insomnia 342 

medications included lormetazepam, zolpidem, and zopiclone. Various questionnaires were used to measure 343 

daytime outcomes including the Beck Depression Index (BDI), Patient Health Questionnaire (PHQ-9), PHQ-15, 344 

and Penn State Worry Questionnaire (PSWQ). The meta-analysis did not show a clinically meaningful 345 

improvement in daytime outcomes in the combination group compared to pharmacological treatment alone (SMD 346 

-0.31, 95% CI -0.64 to 0.03; n=143). Re-expressed in the units of the BDI scale, the mean post-treatment BDI 347 

score in the combination group was 1.5 points lower (95% CI -3.16 to 0.15; CMT -2.5 points) compared to 348 

pharmacological treatment alone (see supplemental material, Figure S3). Thus, post-treatment depression 349 

symptom scores were lower in the combination group compared to the CBT-I alone group, but this difference was 350 

not clinically meaningful. The certainty of the evidence was low due to risk of bias and imprecision.  351 

Important Outcomes 352 

DIARY TOTAL SLEEP TIME: Four RCTs47, 57, 58, 62 measured TST via diary. Insomnia medications included 353 

lormetazepam, temazepam, and zolpidem. The meta-analysis did not show a clinically meaningful improvement 354 

in TST in the combination group compared to pharmacological treatment alone (MD -15.48, 95% CI -43.63 to 355 

12.67; n=177; CMT +10 minutes; see supplemental material, Figure S4). The certainty of evidence was low due 356 

to risk of bias and imprecision.  357 

 358 

TREATMENT SIDE EFFECTS: One study60 measured reports of morning sleepiness with an adverse event 359 

questionnaire. Study participants were treated with temazepam. The analysis did not show an improvement in 360 

reports of morning sleepiness in the combination group compared to pharmacological treatment alone (RR 2.68, 361 

95% CI 0.62 to 11.56; n=36). The absolute risk difference was 20 more reports per 100 (6 fewer to 46 more reports) 362 

participants in the combination group, i.e., more reports of sleepiness in the combination group. This outcome had 363 

no a priori CMT (see supplemental material, Figures S5-S9). The certainty of evidence was very low due to risk 364 

of bias and imprecision. 365 

 366 

The supplement material describes additional data from the objectively measured outcomes using PSG (Figures 367 

S10 and S11). The analyses showed that combination treatment may have an increased effect on objectively 368 

measured sleep continuity and TST when compared to pharmacological treatment alone in adults with insomnia. 369 

  370 

OVERALL CERTAINTY OF EVIDENCE: The TF determined that the overall certainty of the evidence for PICO 1 371 

was low. The quality of evidence was downgraded due to the risk of bias and imprecision (see supplemental 372 

material, Table S1). 373 

 374 

BENEFITS VS. HARMS: The benefits of combination treatment compared to pharmacological treatment alone 375 

included clinically meaningful improvements in global insomnia severity measures and sleep continuity. The 376 

improvement in daytime outcomes was not considered clinically meaningful. The TF judged these desirable effects 377 

(benefits) as small. TST and morning sleepiness analyses did not show better outcomes for combination treatment 378 
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compared to pharmacotherapy alone, and the meta-analysis of TST could not exclude a beneficial effect for 379 

pharmacological treatment alone. Only one study compared side effects, finding more frequent reports of morning 380 

sleepiness in the combination group. The TF judged these undesirable effects (harms) as minimal. Based on these 381 

findings and the TF’s clinical experience, they judged that the potential benefits of combination treatment outweigh 382 

the potential harms. 383 

 384 

RESOURCE USE: The estimated cost for CBT-I is $100 - $200 per session. 63 When evaluating resource use, the 385 

cost of insomnia medication was not considered since it is included in both the intervention and the comparator 386 

groups. The TF judged the additional costs of CBT-I in the combination treatment as moderate.  387 

 388 

PATIENTS’ VALUES AND PREFERENCES: The TF judged that there is possibly important uncertainty and/or 389 

variability in how much patients value the efficacy outcomes. Given that two critical outcomes reached the CMT, 390 

the TF judged that most adults with chronic insomnia would generally select combination treatment over 391 

pharmacological treatment alone. 392 

PICO 2: Combination treatment compared to behavioral-psychological treatment alone 393 

Cognitive behavioral therapy for insomnia (CBT-I) plus pharmacological treatment vs CBT-I alone 394 

Six RCTs published in seven articles45, 47, 57, 61, 62, 64, 65 investigated the use of CBT-I plus pharmacological treatment 395 

compared to CBT-I alone in adults with chronic insomnia disorder to improve one or more of the following: global 396 

insomnia severity measures, diary sleep continuity, daytime outcomes, and/or diary TST. Study participants’ mean 397 

age ranged from 38 to 65 years old, with a majority female participants across studies arms. Mean insomnia 398 

duration ranged from six months to 20 years. All studies used in-person CBT-I and treatment duration ranged from 399 

six to 10 weeks. Insomnia medications included temazepam 7.5 mg – 30 mg; trazodone 100 mg; zolpidem 10 mg; 400 

and zopiclone 3.75 mg – 7.5 mg. The meta-analyses are provided in the supplemental material, Figures S12 – S17 401 

along with the summary of findings table, Table S2. A summary of the evidence for each outcome is below.  402 

Critical Outcomes 403 

GLOBAL INSOMNIA SEVERITY MEASURES: Four RCTs45, 47, 61, 65 were included in the meta-analysis of global 404 

insomnia severity measures. Insomnia medications included temazepam, trazodone, zolpidem, and zopiclone. 405 

Three studies reported global insomnia severity measured by the ISI and one study used the Sleep Impairment 406 

Index (SII). For one study61 the posttreatment data for the combination arm were extracted at five weeks while the 407 

posttreatment data for the CBT-I arm were extracted at 10 weeks. This approach ensured that the analysis compared 408 

the groups after receiving the same number of CBT-I sessions albeit over different durations. The meta-analysis 409 

showed little to no difference in global insomnia severity measures for combination treatment group compared to 410 

the CBT-I group (SMD 0.10, 95% CI -0.17 to 0.37; n=228). When re-expressed in the units of the ISI scale, the 411 

mean post-treatment ISI score in the combination group was 0.45 points higher (95% CI -0.77 to 1.67; CMT -2 412 

points) compared to the CBT-I alone group. See supplemental material, Figure S12. The certainty of evidence was 413 

moderate due to risk of bias.  414 

 415 

DIARY SLEEP CONTINUITY: Four RCTs45, 47, 57, 62 were included in the meta-analysis of sleep continuity. 416 

Insomnia medications included temazepam and zolpidem. Four studies reported SE, three studies reported SOL, 417 

and two studies reported WASO. The meta-analysis did not show a clinically meaningful improvement in sleep 418 

continuity in the combination group compared to the CBT-I alone group (SMD -0.11, 95% CI -0.35 to 0.13; 419 

n=261). When re-expressed in SE units, the mean post-treatment SE in the combination group was 1.28% higher 420 
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(95% CI -1.51 to 4.06; CMT +3.5%) compared to CBT-I alone.  Re-expressed as SOL, combination treatment 421 

participants fell asleep on average 2.63 minutes faster (95% CI -8.37 to 3.11; CMT -7 minutes) compared to CBT-422 

I alone participants. Re-expressed as WASO, the combination group was awake for 4.48 minutes less (95% CI -423 

14.25 to 5.29; CMT -7 minutes) during the night compared to the CBT-I alone group (see supplemental material, 424 

Figure S13). None of these differences met the pre-specified CMT. The certainty of the evidence was low due to 425 

risk of bias and imprecision.  426 

 427 

DAYTIME OUTCOMES: Three RCTs61, 64, 65 were included in the meta-analysis of daytime outcomes. Insomnia 428 

medications included trazodone, zolpidem, and zopiclone. Various questionnaires were used to measure daytime 429 

outcomes, including the Beck Anxiety Index (BAI), BDI, Epworth Sleepiness Scale (ESS), Multidimensional 430 

Fatigue Inventory (MFI), PSWQ, and the 36-item Short Form Survey (SF-36) physical and mental components. 431 

The meta-analysis did not show a clinically meaningful improvement in daytime outcomes in the combination 432 

group compared to the CBT-I alone group (SMD 0.39, 95% CI 0.10 to 0.68; n=191). Re-expressed in the units of 433 

the BDI scale, the mean post-treatment BDI score in the combination group was 2.1 points higher (95% CI 0.54 434 

to 3.67; CMT -2.5 points) compared to the CBT-I alone group (see supplemental material, Figure S14). In other 435 

words, post-treatment depression symptom scores were higher in the combination group compared to the CBT-I 436 

alone group. The certainty of the evidence was moderate due to risk of bias.  437 

 438 

Important Outcomes 439 

The TF determined total sleep time to be an important (but not critical) outcome for evaluating the efficacy of 440 

CBT-I plus pharmacological treatments. 441 

 442 

DIARY TOTAL SLEEP TIME: Four RCTs45, 47, 57, 62 measured TST via sleep diary. Insomnia medications included 443 

temazepam and zolpidem. The meta-analysis showed a clinically meaningful improvement in TST in the 444 

combination group compared to CBT-I alone (MD 13.81 minutes, 95% CI -6.78 to 34.41; n=261; CMT +10 445 

minutes; see supplemental material, Figure S15). The certainty of evidence was low due to risk of bias and 446 

imprecision. 447 

 448 

TREATMENT SIDE EFFECTS:  None of the studies identified in our literature review reported data for treatment 449 

side effects for PICO 2.  450 

 451 

The supplement material describes additional data from the objectively measured outcomes using PSG (Figures 452 

S5 and S6). The analyses showed that combination treatment had little to no effect on objectively measured sleep 453 

continuity or total sleep time when compared to CBT-I alone in adults with insomnia.  454 

 455 

OVERALL CERTAINTY OF EVIDENCE: The TF determined that the overall certainty of the evidence for PICO 2 456 

was low. The certainty of evidence was downgraded due to the risk of bias and imprecision (see supplemental 457 

material, Table S2). 458 

 459 

BENEFITS VS HARMS: The potential desirable effects (benefits) of combination treatment were deemed minimal 460 

when compared to CBT-I alone. This decision was based on the fact that only one meta-analysis (diary TST) found 461 

a clinically meaningful improvement for combination treatment compared to CBT-I alone. The treatment-related 462 

improvement in daytime symptoms was smaller in the combination group than the CBT-I alone group. However, 463 

this potential benefit in favor of CBT-I (which is also considered a "harm" related to combination treatment) did 464 
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not reach the clinical meaningfulness threshold. No study included measures of undesirable effects (harms), such 465 

as treatment side effects. Based on their clinical experience, the TF rated harms of combination treatment as 466 

minimal relative to CBT-I alone. Overall, the TF judged that the potential benefits of combination treatment do 467 

not outweigh the potential harms.  468 

 469 

RESOURCE USE: The current unit cost of temazepam is $0.07 for a 15 mg capsule and $0.09 for a 30 mg capsule; 470 

trazodone costs $0.06 for a 100 mg tablet; and zolpidem costs $0.04 for a 10 mg tablet.66 Brand name drugs may 471 

augment these costs. When evaluating resource use, the cost of CBT-I was not considered since it is included in 472 

both the intervention and the comparator groups. The TF judged the added costs of medications in combination 473 

treatment to be negligible, assuming generic hypnotic medications are used. 474 

 475 

PATIENTS’ VALUES AND PREFERENCES: The TF judged that there is possibly important uncertainty and/or 476 

variability in how much patients value the main outcomes. Given that none of the critical outcomes reached the 477 

CMT, the TF judged that most adults with chronic insomnia would generally not select combination treatment over 478 

CBT-I alone. 479 

 480 

OTHER INTERVENTIONS 481 

The TF also identified studies reporting evidence for interventions in which the GRADE process was not applied. 482 

These interventions were not considered for recommendations in the accompanying clinical practice guideline 483 

because they had limited data on critical or important outcomes. The interventions, in alphabetical order, included: 484 

combination treatment of behavioral therapy plus triazolam compared to triazolam alone67; combination treatment 485 

of biofeedback plus zolpidem compared to zolpidem alone68; combination treatment of psychotherapy plus 486 

estazolam compared to estazolam alone69; and combination treatment of relaxation therapy plus estazolam 487 

compared to estazolam alone.70 Generally, the analyses showed improvements in sleep outcomes for the 488 

combination group compared to pharmacological treatment alone, similar to those described in PICO 1 analyses 489 

that included CBT-I plus pharmacological treatment (see supplemental material, Figures S18-S33). 490 

 491 

DISCUSSION & FUTURE DIRECTIONS 492 

This systematic review and meta-analysis evaluated evidence regarding the efficacy of combination treatment for 493 

insomnia compared to pharmacological treatment alone (PICO1) or behavioral-psychological treatment alone 494 

(PICO2). The target population was adults with chronic insomnia disorder. Overall, the evidence for critical 495 

outcomes (i.e., global insomnia symptoms, sleep continuity, daytime symptoms) does not support the use of 496 

combination treatment over behavioral-psychological (e.g., CBT-I) alone (PICO 2). However, patients who 497 

prioritize increasing TST (an important, but not critical, outcome in our analyses) may reasonably choose 498 

combination treatment over CBT-I alone. The evidence for critical outcomes supports the use of combination 499 

treatment over pharmacologic treatment alone. However, the additional costs of CBT-I may be a barrier for certain 500 

patients. The review is a comprehensive summary of the evidence to date and is intended to provide clinicians and 501 

researchers with a resource to guide their treatment of insomnia and to guide future research. The conclusions drawn 502 

by this review are limited by our selection criteria, the small number of studies included, and the associated 503 

limitations of these studies, reviewed below. 504 

The findings from our systematic review are broadly consistent with other recent studies evaluating the efficacy of 505 

combination treatment. A systematic review and network meta-analysis (NMA) by Zhang et al.,71  for example, 506 
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examined 23 randomized controlled trials (RCTs) that compared various psychotherapies for insomnia (e.g., CBT-507 

I, sleep restriction, and stimulus control) to pharmacotherapy. The review also included studies comparing the 508 

combination of psychotherapy and pharmacotherapy to either treatment alone. NMA allows comparison of multiple 509 

interventions or treatments, even if they were not directly compared in head-to-head trials. Our analysis, by contrast, 510 

used more traditional meta-analysis methods that are considered standard in the development of clinical practice 511 

guidelines, focusing only on studies with direct comparisons. Of the 10 publications included in the current 512 

systematic review and meta-analysis, six45, 47, 57, 61, 62, 65 were also reviewed by Zhang et al.71 Consistent with the 513 

findings from the present review, Zhang and colleagues found that combination treatment (psychotherapy plus 514 

pharmacotherapy) was more effective than pharmacotherapy alone for improving insomnia severity, increasing SE, 515 

and decreasing subjective WASO and SOL (subjective and objective). However, combination treatment was not 516 

superior to psychotherapy treatment (specifically CBT-I) alone on any outcome measures. Thus, despite differences 517 

in study methods, our findings closely resemble those of Zhang et al. and lend confidence to our conclusions. 518 

A more recent systematic review and NMA by Furukawa et al.72 of 13 RCTs also included six of the same studies 519 

reviewed in the current analysis.45, 47, 57, 61, 62, 65 The primary outcome of Furukawa et al.72 was treatment remission, 520 

assessed by a validated self-report measure (e.g., ISI ≤ 7), at post-treatment and at long-term follow-up (3 to 12 521 

months). Subjective sleep continuity metrics (SE, TST, SOL, WASO) were secondary outcomes. Consistent with 522 

the findings of our review, Furukawa and colleagues found no evidence that combination treatment was superior to 523 

CBT-I at post-treatment. However, combination treatment was superior to pharmacotherapy alone at post-treatment 524 

in terms of remission rates and subjective WASO.  Taken together, the efficacy findings of these two NMAs and 525 

our systematic review suggest a consistent pattern: combination treatment is not superior to CBT-I alone for 526 

improving critical insomnia outcomes but, when compared to pharmacotherapy alone, combination treatment 527 

produces clinically meaningful improvements in remission, sleep quality, and sleep continuity measures.  528 

Several factors beyond efficacy are considered in the GRADE process and may represent barriers or facilitators to 529 

the use of the treatments reviewed in this systematic review and meta-analysis. An individual patient’s values or 530 

clinician’s judgment of specific sleep-related outcomes as clinically important may drive treatment selection. For 531 

instance, the evidence in this systematic review indicates that combination treatment may have a larger effect on 532 

sleep duration than CBT-I alone. Therefore, patients or clinicians who consider longer sleep duration a particularly 533 

important clinical outcome may prefer combination treatment to CBT-I alone. The evidence also suggests situations 534 

when a patient or clinician’s values and preferences may lead to the choice of pharmacotherapy alone. For example, 535 

a patient may value the lower cost and time commitment of pharmacotherapy alone over combination treatment.48  536 

 537 

Translating the findings of this systematic review and meta-analysis to clinical practice also requires an appreciation 538 

of “clinically meaningful” thresholds. The GRADE process used to evaluate evidence requires that the TF establish 539 

“clinically meaningful” thresholds representing a meaningful difference between treatments for the critical and 540 

important outcomes. These thresholds were established by consensus based on prior meta-analyses48, 52 as well as 541 

the TF’s expertise and clinical experience, because there are no empirically validated thresholds in the literature for 542 

many of the outcomes evaluated. The TF defined thresholds that were considered reasonable given what is known 543 

about combination treatment and each therapy alone at this time. The TF recognizes that these thresholds may 544 

evolve with information from future research on patient-centered outcomes of combination treatment. 545 

 546 

Limitations 547 

Limitations in the available evidence from published studies in this systematic review affected the TFs ability to 548 

draw definitive conclusions. Most notably, a total of 10 publications comprised the entirety of the data informing 549 
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the guideline documents. This low number reflects both the dearth of published literature on this important topic as 550 

well as the TF’s specific definition of combination treatment: concurrent initiation of behavioral-psychological and 551 

pharmacological treatment. Thus, studies that focused on sequential combination treatments (e.g., starting with 552 

CBT-I followed by pharmacotherapy, or vice versa) were excluded from this systematic review. Sequential 553 

intervention studies can use a variety of study designs that are difficult to evaluate in meta-analyses. For instance, 554 

some sequential studies do not include randomized treatment assignment, add a second treatment only to treatment 555 

non-responders, do not report pre-treatment data prior to the first treatment, or vary with regard to maintaining the 556 

first treatment after addition of the second. Nevertheless, excluding such studies limits the applicability of the 557 

findings to real-world clinical scenarios, where sequential combination treatment may often be employed. 558 

Sequential strategies might yield different outcomes compared to concurrent treatments, particularly in terms of 559 

patient adherence, timing of effects, and long-term efficacy.  560 

  561 

Specific limitations from our systematic review include the following: 562 

 563 

1. Studies from a single academic medical center: Multiple studies in our review originated from a single academic 564 

medical center. While this demonstrates the institution's commitment to advancing insomnia research, it may raise 565 

concerns about the generalizability of the findings. The demographic, cultural, and healthcare system-related factors 566 

specific to that center’s patient population may not reflect broader, more diverse populations. This limitation 567 

underscores the need for research conducted across multiple settings to ensure that recommendations are broadly 568 

applicable. 569 

 570 

2. Small sample sizes. All but one of the studies in the final analytic sample were smaller than 100; the remaining 571 

study had a sample size of N=160. Small sample sizes may increase sampling error and cause biased results. Thus, 572 

the certainty of evidence is affected. 573 

 574 

3. Limited study of subpopulations. Although insomnia disorder affects a broad spectrum of individuals across 575 

demographic and mental and physical health-related variables, these characteristics were not specifically addressed 576 

in the reviewed literature. Thus, we caution against extrapolating findings to important subpopulations that a 577 

clinician may treat. For instance, the race/ethnicity of study participants was only reported by a single study, which 578 

reported that 100% of participants were White. Furthermore, studies often excluded participants with health 579 

comorbidities (e.g., depression, other sleep disorders) or if they were taking medications that might affect sleep 580 

(e.g., steroids, psychotropics). Patients with insomnia in clinical practice often have comorbid medical and mental 581 

health conditions and medications. 582 

 583 

4. Limited pharmacological treatments studied. While a number of pharmacological agents are used in the treatment 584 

of insomnia in practice, benzodiazepine receptor agonists were studied in more than half of the publications 585 

analyzed in the guideline documents. Our review included studies using pharmacological agents that are not 586 

available in the US (e.g., nitrazepam). However, these medications are benzodiazepines and have sleep effects 587 

similar to other benzodiazepines that are available in the United States. Our review did not include several common 588 

drug classes (e.g., DORAs, melatonin receptor agonists) as there were no data available regarding the efficacy of 589 

combination therapy involving these medications. Given the small number of studies overall, insomnia medications 590 

were grouped together in meta-analyses. Such grouping could, however, decrease precision if different medications 591 

have different effects. Combining medication classes limits the ability to draw conclusions about whether benefits 592 

and harms differ across hypnotic medications with different mechanisms of action.  593 
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 594 

5. Behavioral/psychological treatment limitations. Four RCTs included behavioral-psychological treatments other 595 

than CBT-I but none included sufficient data on critical or important outcomes to inform the systematic review. In 596 

addition, the specific content and modality of CBT-I varied across the included studies. For example, while 597 

educational, behavioral, and cognitive treatment components appeared in all RCTs, relaxation was included in only 598 

three studies. Similarly, CBT-I was delivered individually, in small groups, and via a self-help manual. As a result, 599 

the TF could only draw conclusions regarding CBT-I as the behavioral-psychological treatment and could not 600 

comment on the relative benefits and risks of different constituent treatment components or delivery modalities. 601 

The combination treatment studies in this systematic review included only behavioral-psychological and 602 

pharmacological treatments that have evidence for efficacy as single treatments. Thus, we did not consider studies 603 

that used “sleep hygiene” instructions as the behavioral-psychological intervention. Although “sleep hygiene” is 604 

commonly used with medications in clinical practice,73 it has not been shown to be efficacious in the treatment of 605 

chronic insomnia.49 Consequently, our systematic review does not address its efficacy as a combination therapy. 606 

 607 

6. Lack of data on adverse effects. Although the guideline emphasizes the potential benefits of combination 608 

treatment, information on potential short-term side effects and long-term adverse outcomes of these therapies 609 

remains sparse. Given that the risk-benefit profile of combination therapy is crucial in clinical decision-making, this 610 

absence of detailed adverse effect data leaves a critical gap. The lack of robust safety data affects the TF’s ability 611 

to comprehensively evaluate whether the benefits of combination therapy outweigh potential risks, which is 612 

essential for clinicians to make fully informed recommendations to patients. 613 

 614 

7. Lack of long-term follow-up data. We only considered post-treatment outcomes in our meta-analysis. Therefore, 615 

we cannot comment on the durability of any benefits with combination treatment, or the relative benefits and harms 616 

of combination therapy compared with psychological/behavioral or pharmacological treatment alone long-term. 617 

 618 

In light of these limitations, caution is warranted in interpreting the data in this analysis and in applying our findings. 619 

The findings also highlight the importance of individualized patient assessment, shared decision-making, and the 620 

need for further research to address knowledge gaps and strengthen the evidence base for combination therapy in 621 

chronic insomnia disorder. 622 

 623 

Future Research 624 

The current systematic review and meta-analysis identified several knowledge gaps to be addressed in future clinical 625 

trials of combination treatment for insomnia in adults. Future clinical trials should: 626 

 627 

1. Determine the heterogeneity of treatment effects for combination compared to single-component therapies in 628 

different patient subgroups. Relevant subgroups could include (but are not limited to) different racial/ethnic 629 

minority groups, different cultural groups, patients with low health literacy, neurodivergent patients, patients who 630 

require assistance with activities of daily living, or patients living in institutional settings (e.g., nursing homes). 631 

 632 

2. Be conducted with patients presenting with comorbidies31 such as depression,74 pain,75, 76 substance misuse,77 or 633 

sleep apnea.78 Incorporating patient-centered approaches and interest holders in the design of combination trials to 634 

determine patient uptake and preferences would also be useful. 635 

 636 
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3. Test additional medications, such as orexin receptor antagonists (e.g., suvorexant, daridorexant, lemborexant) 637 

and sedating antidepressants (e.g., trazodone, doxepin, mirtazapine) given their distinct mechanisms of action, 638 

effects on sleep, and side effect profiles compared to benzodiazepine receptor agonists. These medications may also 639 

have distinct effects in some of the specific patient populations described above. 640 

 641 

4. Evaluate other behavioral-psychological therapies combined with pharmacotherapy beyond those included in the 642 

meta-analyses. For example, it would be helpful to evaluate outcomes in combination therapy trials involving brief 643 

behavioral therapy for insomnia (BBT-I), mindfulness-based behavioral therapy for insomnia (MBT-I) or single-644 

component behavioral-psychological treatments (e.g., combination of stimulus control therapy plus 645 

pharmacotherapy compared to sleep restriction therapy plus pharmacotherapy). 646 

 647 

5. Include direct and systematic assessments of adverse effects and harms associated treatment. Methods to mitigate 648 

potential risks associated with combination treatment also need to be systematically evaluated, such as using 649 

alternatives to sleep restriction therapy or using other methods to attenuate its potential synergistic effect on 650 

undesired daytime symptoms (e.g., sleepiness) when combined with pharmacotherapy. 651 

 652 

6. Include long-term follow-ups to establish whether any clinically meaningful differences between combination 653 

treatment and single treatments are maintained. 654 

 655 

7. Include simultaneous assessments of subjective and objective sleep parameters. In line with prior research 656 

recommendations,52 such studies should evaluate the utility of objective sleep monitoring, including novel methods 657 

for conducting and analyzing PSG, research actigraphy, and consumer sleep devices. Such studies could contribute 658 

to understanding heterogeneity of treatment effects and treatment-relevant phenotypes based on objective measures. 659 

 660 

8. Systematically incorporate assessments of daytime symptoms, functional impairment, and quality of life, as 661 

different pharmacotherapies combined with different behavioral-psychological therapies may produce varying 662 

daytime functioning effects (e.g., fatigue, functional impairment).79, 80 Future combination trials should also 663 

incorporate cardiovascular, metabolic or brain health outcomes, such as blood pressure or cognition. 664 

 665 

9. Address design issues such as randomization based on specific insomnia phenotypes or therapies matched to 666 

phenotypes. For example, the clinically meaningful impact of combination treatment compared to CBT-I alone on 667 

TST should be carefully tested among insomnia phenotypes based on objective short sleep duration.81-83  668 

 669 

10. Seek to improve our understanding of the moderators and mediators of response to combination treatment 670 

compared to either therapy alone. 671 

11. Address important clinical implementation issues such as whether sequential (CBT-I followed by 672 

pharmacotherapy or vice-versa) compared to simultaneous (CBT-I plus pharmacotherapy) forms of delivery of 673 

combination treatment produce differential benefits and harms.84  Trial designs that involve sequential 674 

randomizations, such as a sequential, multiple assignment, randomized trial (SMART),85 micro-randomized trial 675 

(MRT)86 and the hybrid experimental design (HED)87 may help to empirically optimize the sequencing and 676 

adaptation of interventions. 677 

 678 
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12. Include placebo arms and appropriate sham-controls. Placebo pharmacotherapy conditions are relatively 679 

straightforward, but future combination trials should also consider behavioral-psychological comparators that are 680 

inactive yet credible. 681 

 682 

Summary 683 

Despite its apparent widespread clinical use, this systematic review and meta-analysis found relatively few studies 684 

that empirically addressed the efficacy and harms of combined behavioral-psychological treatment and 685 

pharmacotherapy for insomnia compared to either treatment alone. On the basis of critical and important clinical 686 

outcomes and clinically meaningful thresholds, we did not find evidence that combination therapy had better 687 

outcomes than CBT-I alone. We did, however, find evidence for better outcomes for combination therapy compared 688 

to medication alone. The findings in this review are limited by the relatively small number of eligible studies; by 689 

small numbers of participants; by relatively homogenous participant samples; by limited range of pharmacological 690 

agents; and by short follow-up intervals. Our findings highlight the need for additional studies that address these 691 

limitations, and that include study designs and populations more closely reflecting clinical practice. 692 
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