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A B S T R A C T   

Background: Cognitive Behavioral Therapy for Insomnia (CBTi) is recommended as first-line treatment for 
insomnia, yet patient access to CBTi is limited. Self-help CBTi could increase patient access. Self-help CBTI with 
provider sup]port is more effective and is preferred by patients. Self-help CBTi has not been evaluated in vet
erans; a population with greater medical and mental health morbidity and more severe sleep difficulties than 
non-veterans. Moreover, those with mental health conditions have been largely excluded from prior CBTi self- 
help trials. Stablishing the efficacy of provider-supported Self-help CBTi is an important first step for expand
ing veteran access to CBTi. 
Methods: In a 2-armed randomized controlled trial, a provider-supported self-help CBTi (Tele-Self CBTi) is 
compared to Health Education for improving insomnia severity (primary outcome) among treatment-seeking 
veterans with insomnia disorder. Tele-Self CBTi is comprised of two treatment components: self-help CBTi via 
a professionally designed manual developed using an iterative process of expert review and patient input; and 6 
telephone-based support sessions lasting >20 min. Outcomes are assessed at baseline, 8 weeks, and 6 months 
after baseline. The primary outcome, insomnia severity, is measured using the Insomnia Severity Index. Sec
ondary outcomes include self-reported and actigraphy-assessed sleep, fatigue, depression symptoms, and sleep- 
related quality of life. 
Conclusion: Innovative approaches are essential to improving overall health among veterans; a population with 
highly prevalent insomnia disorder. If effective, Tele-Self CBTi may bridge the gap between unavailable resources 
and high demand for CBTi and serve as the entry level intervention in a stepped model of care. 
Clinical trials.gov identifier: NCT03727438   

1. Introduction 

Insomnia is pervasive among military veterans. More than half of 
veterans entering the VA healthcare system endorse clinically significant 
insomnia [1] and insomnia is the most common trauma screening 

symptom endorsed by service members deployed to Iraq or Afghanistan 
[2]. Insomnia is predictive of the development and recurrence of mood 
disorders [3–5] and is associated with the severity of psychiatric con
ditions more generally [6]. Individuals with insomnia have more than 
triple the risk of developing depression and are also at greater risk of 
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future anxiety [7]. 
Cognitive Behavioral Therapy for Insomnia (CBTi) has persuasive 

empirical support for the treatment of insomnia disorder and is recom
mended by sleep and medical professional associations [8–10]. In 2019, 
the VA and DoD published clinical practice guidelines recommending 
CBTi as the standard treatment and that it be offered as first-line treat
ment over medications [11,12]. To increase access to evidence-based 
therapies, the VA has trained >1000 providers to deliver CBTi using 
face-to-face individual and group therapy treatment modalities. Veter
ans treated by these trainees realized clinically significant decreases in 
insomnia severity and depression symptoms, and improved quality of 
life [13]. Moreover, for each 7-point drop on the Insomnia Severity 
Index across treatment, the odds of suicidal ideation reduced by 65% 
[14]. 

Despite the established empirical base for CBTi and its status as the 
standard of care for insomnia treatment, access to CBTi within the VA is 
severely limited. First, there is incongruence between the high preva
lence of insomnia and limited provider resources for delivering CBTi 
[15]. Second, distance from healthcare facilities serves as a primary 
barrier, particularly among rural VA patients [16]. Recently, modified 
versions of CBTi were developed for the primary care clinic as a strategy 
for increasing patient access to behavioral insomnia interventions. Brief 
Cognitive Behavioral Therapy for Insomnia [17] and Brief Behavioral 
Therapy for Insomnia [18] involve fewer sessions than standard CBTi, 
have more focused content, and are designed for a range of delivery 
modalities (i.e., telehealth versus in-person). These innovations are 
poised to increase patient access to behavioral insomnia interventions, 
but still involve delivery by mental health providers who are in high 
demand within the VA healthcare system. 

Since mental health providers are unable to fulfill all CBTi treatment 
needs, particularly within the VA healthcare setting, sleep researchers 
and clinicians have called for increased use of nurses and Master’s level 
clinicians for delivery of CBTi [19,20]. CBTi has been effectively 
delivered by nurses using group-based face-to-face treatment in three 
prior studies [21–23] and some of these studies included participants 
with co-morbid medical or mental health conditions. Self-help CBTi is 
another approach that could be used to increase access and involves 
booklets, videotapes, audiotapes, digital interventions, or some combi
nation thereof. A meta-analysis of 20 studies [24] found that self-help 
CBTi was more effective than usual care for decreasing sleep onset la
tency (Cohen’s d = 0.66), decreasing nighttime awakenings (d = 0.55), 
and increasing sleep efficiency (d = 0.80), and improvements were 
maintained at follow-up. Studies comparing self-help with and without 
provider support suggest that provider supported interventions are su
perior [25]. 

Despite the evidence supporting self-help CBTi, it’s not evident that 
prior findings will generalize to veteran patient populations. First, in 
most prior self-help CBTi trials, provider support was given by mental 
health professionals. In the veteran healthcare system, mental health 
providers are numerous but spread thin treating a population with high 
mental health morbidity. The effectiveness of self-help CBTi with sup
port from other healthcare provider types has received little attention. 
Second, the efficacy of Self-help CBTi in those with co-morbid mental 
health conditions and/or those taking psychotropic medications is un
known since most prior studies excluded these individuals. This point is 
particularly salient to the veteran population since estimates suggest 
>35% of Iraq/Afghanistan era Veterans have received a mental health 
diagnosis [26] and psychotropic medication use among Veterans 
(~14%) is higher than non-Veterans (~7–9%) [27]. Third, veterans 
present to medical facilities with more complex and more chronic con
ditions than community-residing non-Veterans [28]; a highly relevant 
finding since participants in past trials of Self-help CBTi with more 
medical co-morbidities realized lesser improvement in insomnia 
severity following treatment [25]. Finally, Veterans have shorter sleep 
durations, longer sleep onset latencies, more wake after sleep onset, and 
lower sleep efficiencies [29–31], as compared to both the general public 

and values reported for individuals free from sleep disorders [32]. Thus, 
Self-help CBTi treatment effect sizes for veterans could vary consider
ably from those for community-residing adults with insomnia. 

Self-help CBTi could increase patient access and a small research 
literature suggests nurses could be an effective support alternative to 
mental health providers. Supported self-management approaches can be 
integrated into a stepped model of care [33] wherein the entry level is 
offered broadly and requires lesser expertise, and higher levels of care 
are reserved for a smaller subset of patients having more complex 
clinical presentations and provided with less available professional re
sources with high expertise. However, the effectiveness of supported 
self-help for insomnia remains unclear in veterans; a population with 
highly prevalent insomnia disorder and numerous medical and mental 
health co-morbidities. 

1.1. Aims 

In the current trial, we aim to examine the effectiveness of a 
provider-supported self-help CBTi, an intervention we call “Tele-Self 
CBTi”, for decreasing insomnia severity among treatment-seeking pa
tients. We hypothesize that, relative to a health education control con
dition, participants randomized to Tele-Self CBTi will have greater 
improvements in insomnia severity, as measured by the Insomnia 
Severity Index (ISI) at 8 weeks after baseline assessment (post-inter
vention). Our secondary aims are to test the effect of Tele-Self CBTi on 
subjective and objectively assessed sleep, fatigue, depression symptoms, 
and quality of life (QOL). We hypothesize that, relative to the health 
education control condition, participants randomized to receive Tele- 
Self CBTi will have greater improvements in subjective sleep (per 
diary sleep onset latency, wake after sleep onset, and sleep efficiency), 
objective sleep (per actigraphy wake after sleep onset, total sleep time, 
and sleep efficiency), fatigue, depression symptoms, and QOL at 6 
weeks. 

2. Materials and methods 

2.1. Research design 

This study is a randomized controlled trial comparing Tele-Self CBTi 
to Health Education Control for improved insomnia severity. All study 
procedures are conducted remotely. In this 2-arm trial, 178 participants 
are randomized to Tele-Self CBTi or a Health Education Control condi
tion (hereinafter HEC) while stratifying on baseline ISI score (≤ 20 vs >
20) and pre-existing diagnosis of a mental health condition. Outcomes 
are assessed by phone at 3 time points: baseline, 8 weeks, and 6 months 
after baseline. These time points were selected to assess the immediate 
(8 weeks) effects of Tele-Self CBTi, and to determine if Tele-Self CBTi 
results in sustained improvements (6 months). Participants in both arms 
continue to receive usual medical care. (See Fig. 1 and 2) Each assess
ment period involves: a) 2 weeks of home-based sleep assessment (diary 
and actigraphy); and b) completion of self-report questionnaires. Acti
graphic devices are mailed to participants with a pre-paid envelope for 
their use in returning the device following each assessment period. 
Following completion of a home-based sleep assessment period, 
questionnaire-based assessment is conducted by phone. 

2.2. Participants 

All study participants are recruited from patients using the Durham 
VA Healthcare system. Study participants are assessed for eligibility 
using a three-step process involving: a) a data pull; b) chart review; and 
c) telephone interview. Operational definitions for all inclusion/exclu
sion criteria are defined in Table 1. In step 1, potentially eligible patients 
are identified by pulling patient data from the VA’s Corporate Data 
Warehouse (CDW), which aggregates electronic medical data from 
healthcare encounters and pharmacy activity across all VA facilities. We 
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define treatment seeking veterans with insomnia as those who are: a) 
prescribed sleep medication within the last 5 years; b) diagnosed with 
insomnia; or c) referred for clinic-based CBTI within the past 5 years (but 
not yet treated). Patients having the following characteristics were 
identified using the CDW data pull to create our initial pool of 

potentially eligible study participant: adult patients; current use of VA 
healthcare system; not diagnosed with excluded mental health and 
neurologic diagnoses; and treatment-seeking defined as being diagnosed 
with insomnia, prescribed sleep medications, or being referred for 
insomnia treatment. Patients are not required to discontinue sleep 

Fig. 1. Study design.  

Fig. 2. Consort diagram.  
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medications to participate in the study. 
In the second step, a manual review of progress notes within the EHR 

is conducted to identify patients having health conditions or exclusion 
criteria that cannot be identified via data pull. The following excluded 
conditions are identified through manual chart review: 1) unstable co- 
morbid sleep disorders for which standard CBTi would be contra
indicated (e.g., Narcolepsy or Shift Work Disorder); 2) current or prior 
participation in CBTI; 3) unstable housing or limited telephone access; 
4) nursing home residence; 5) Positive Airway Pressure (PAP) treatment 
non-adherence among patients diagnosed with severe obstructive sleep 
apnea; and 6) current alcohol abuse or dependence. 

In step 3, patients found to be eligible at data pull and chart review 
receive an invitation letter and study information sheet in the mail and 
then contacted by phone to assess interest in the study. Patients are 
screened by phone for other exclusion criteria, including: 1) untreated or 
undertreated severe sleep apnea; 2) nighttime or rotating shift work 
within the last year; 3) no current/prior participation in CBTi; 4) 
excessive daytime sleepiness; 5) severe depression or suicidality; 6) 
recreational drug use (excluding marijuana); 7) unstable housing or 
limited telephone access when unclear from EHR review; and 8) nursing 
home residence when unclear from EHR review. 

Eligible and interested patients provide informed consent and are 
invited to participate in the study. Excluded patients are offered the 
option of receiving insomnia treatment in the Behavioral Sleep Medicine 
clinic and/or are referred to the medical sleep clinic for additional 
assessment or treatment, as appropriate. A second recruitment approach 
involves identifying potential participants among patients awaiting 
insomnia treatment in our Behavioral Sleep Medicine Clinic, and a third 
approach involves eliciting referrals from healthcare providers working 
in primary care and mental health clinics. Once identified via these other 
methods, patient recruitment proceeds as described above. 

Rationale for Exclusion Criteria: Sleep restriction therapy, an essential 
element of CBTI, can produce short-term increased sleepiness [38] and 
some evidence suggest that it can promote manic episodes among those 
with Bipolar Disorder. Untreated or undertreated severe sleep apnea 
commonly results in excessive daytimes sleepiness and has a profound 
adverse impact on overall sleep quality. In these cases, CBTi must be 
tailored to safely deliver the intervention; an alteration not available in 
this self-management intervention. A consistent sleep-wake schedule is a 
CBTi treatment goal. As such, those working night shift or rotating shifts 
are unlikely to benefit from a self-directed CBTi program. Those having 
unstable co-morbid sleep disorders and unstable psychiatric conditions 
are excluded to avoid enrolling a patient who is later determined to be 
ineligible. They may be re-assessed for eligibility at a later date. Those 
with documented psychotic disorders and cognitive impairment are 
excluded due to concerns about their ability to complete sleep diaries 
and fully engage with a self-management treatment protocol. Patients 
engaged in current alcohol and/or recreational drug abuse are unlikely 
to benefit from CBTi while using/abusing substances known to interfere 
with sleep. Finally, nursing home residents and those with unstable 
housing situations have little control of their sleep environment, an 
essential treatment consideration. 

2.3. Outcomes and measures 

Baseline assessments include collection of patient demographic 
characteristics and self-reported sleep medication use in addition to 
outcome measures. Outcome measures are collected at baseline, 8 
weeks, and 6 months and include both self-reported and objectively 
assessed outcomes, as described below. 

Table 1 
Eligibility criteria and assessment methods.  

Eligibility Criteria Operational Definition Assessment 
Method 

Inclusion   
Age ≥ 18 years of age CDW data pull 
Current use of VA 
healthcare system 

2 visits to the Durham VA 
within the 
last year 

CDW data pull 

Treatment -Seeking Patient 
(at least 1 of the following)   

Insomnia Diagnosis F51.01; F51.02; F51.03; 
F51.04; 
F51.05; F51.09; G47.00; 
G47.01; G47.09 

CDW data pull 

Prescribed sleep 
medications 

Current prescription in the 
EHR for 
doxepin; estazolam; 
eszopiclone; 
flurazepam; melatonin; 
ramelteon; 
suvorexant; temazepam; 
trazodone; triazolam; zaleplon; 
and/or zolpidem 

CDW data pull 

Referred for CBTi Documentation of referral for 
clinic 
based CBTi in EHR 

CDW data pull 
+ HER 
review 

Insomnia Severity Index 
score suggestive of 
Insomnia Disorder 

ISI ≥10 Phone Screen 

Insomnia Disorder DSISD [34] Insomnia Disorder 
module 
Administered and ICSD-3[35] 
diagnostic criteria are met 

Phone Screen 

Exclusion   
Psychotic DO; Bipolar DO; 
Substance Use; Alcohol 
Abuse 

Diagnosis present in EHR CDW data pull 

Dementia; Cognitive 
Impairment; Epilepsy; 
Seizure DO 

Diagnosis present in HER CDW data pull 

Severe OSA with treatment 
non-adherence 

Diagnosis present in EHR +
EHR documentation of average 
PAP use <4 h per night 

CDW data pull 
+ EHR review 

Unstable Co-morbid Sleep 
DO 

Documented in EHR EHR review 

No current/prior CBTI 
participation 

Documented in EHR EHR review 

Unstable housing and/or 
no/unreliable telephone 

Documented in EHR EHR review 

Nursing Home Residence Documented in EHR EHR review 
Current Alcohol Abuse or 
Dependence among those 
retained in CDW data pull 

AUDIT-C [36] score of 3 or 
more for women and 4 or more 
for men (unless all points come 
from question 1 alone) on their 
most recent routine screening. 

EHR review 

Severe OSA with treatment 
non-adherence (when 
unclear from EHR review) 

Diagnosis present in EHR +
self-reported average PAP use 
of <4 h per night 

Phone Screen 

Nighttime or Rotating Shift 
Work w/in the last year 

Endorsed Phone Screen 

Confirm no current/prior 
CBTI participation 

Endorsed Phone Screen 

Excessive daytime 
sleepiness 

Epworth Sleepiness Scale >15 Phone Screen 

Severe Depression and 
Suicidality 

PHQ-8 > 19 and/or endorsed 
suicidal ideation 

Phone Screen 

Current Recreational Drug 
Use 

Drug Abuse Screen Test [37] 
endorsed (=1) 

Phone Screen 

Unstable housing and/or 
no/unreliable telephone 
(when unclear from EHR 
review) 

Endorsed Phone Screen 

Nursing Home Residence 
(to complement information 
from EHR chart review) 

Endorsed Phone Screen 

CDW=Corporate Data Warehouse; EHR = electronic health record; DSISD-Duke 
Structured Interview for Sleep Disorders; DO=Disorder; ICSD-3 = International 

Classification of Sleep Disorders; ISI=Insomnia Severity Index; OSA =

Obstructive Sleep Apnea; PAP=Positive Airway Pressure treatment; PHQ =
Patient Health Questionnaire. 
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2.3.1. Primary outcome 
Insomnia Severity: The primary outcomes, insomnia severity, is 

assessed using the Insomnia Severity Index (ISI: [39]; a 7-item ques
tionnaire providing a global measure of perceived insomnia severity. 
The ISI has adequate psychometric properties and has been validated 
against diary and polysomnographic measures of sleep [39]. The ISI is 
recommended as the standard for self-reported insomnia symptoms 
[40]. 

2.3.2. Secondary outcomes 
Self-Reported Sleep Outcomes: Self-reported sleep outcomes including 

sleep onset latency (SOL), wake after sleep onset (WASO), and sleep 
efficiency (SE) are collected using the Consensus Sleep Diary [41]. Sleep 
diary data are collected by phone on a daily basis using an Interactive 
Voice Response (IVR) system wherein participants call into the system 
and respond to questions using a telephone keypad. The IVR system 
records date and time of each sleep diary entry and participants can 
report sleep data only for the past 24-h period. 

Objective Sleep Outcomes: Objective sleep outcomes are collected 
using wrist actigraphic devices; also called “actiwatches”. These devices 
contain a calibrated accelerometer that samples, digitizes, and stores 
movement activity. Wrist actigraphy is recommended for assessing 
treatment response in adults with insomnia following intervention [40]. 
The Actiwatch Spectrum Plus device used in this trial has the advantage 
of light sensors for marking “off the wrist” periods which increases 
scoring accuracy. Actigraphy data were scored using an adapted version 
of the approach described by Patel and colleagues [42] which was 
shown to be highly reproducible between and within scorers. Interclass 
and intraclass correlation coefficients ranged from 0.911 to 0.995 when 
the approach was used on data obtained from a random sample of 50 
adults providing 7 days of actigraphic data. 

Daytime Consequences of Insomnia: The Multi-Dimensional Fatigue 
Inventory (MFI: [43]) assesses 5 dimensions of fatigue and is used to 
evaluate the impact of Tele-Self CBTI on adverse daytime consequences 
of insomnia, as recommended for insomnia research trials [40]. The MFI 
is a 20-item measure wherein the responder indicates, using a 5-point 
Likert scale, the extent to which each statement applies to their situa
tion over the previous day. 

Sleep-Related Quality of Life: Sleep-related quality of life is assessed 
using the 7-item Glasgow Sleep Impact Index [44], modified for tele
phone administration. The GSII requires the respondent to generate and 
rank order the top three areas of insomnia-related quality of life im
pairments at baseline. In subsequent administrations, the impact of 
these impairments is evaluated by the respondent for the prior 2-week 
period. 

Depression: The Patient Health Questionnaire-8 [45] is an 8-item self- 
report measure used to evaluate the impact of the intervention on 
depression symptoms. The PHQ-8 is a widely used measure and the 
validity of the PHQ-8 was established using data from the 2006 
Behavioral Risk Factor Surveillance Survey. 

2.3.3. Other measures 
Uptake of CBTi Concepts: Uptake of CBTi intervention concepts is 

evaluated using the Insomnia Treatment Knowledge Questionnaire 
(ITKQ). The ITKQ is a 10-item questionnaire developed for the pilot 
study wherein participants in the intervention arm reported higher 
scores (better uptake of treatment concepts) at post-intervention relative 
to those in the control condition. 

COVID Pandemic Impact: In September of 2020, questions were added 
regarding COVID diagnosis and the pandemic’s impact on sleep and 
mental health. 

2.4. Randomization 

Participants not completing at least 10 days of sleep diary via IVR are 
excluded from the study for failing to complete baseline study 

procedures. Following completion of baseline study procedures, par
ticipants are randomized using a stratified, blocked randomization to 
either Tele-Self CBTI or HEC, with a goal of 87 participants in each 
condition. The stratified block randomization sequence (block size of 2) 
was generated a priori by a study statistician via PROC PLAN in SAS v 
9.4 (Cary, NC) and stored in a secured study database. Study team 
members were blinded to block size. Eligible patients were randomized 
sequentially upon enrollment by an unblinded study team to one of the 
two study arms. To ensure equivalency across conditions, randomization 
is stratified by baseline Insomnia Severity Index score (≤20/>20) and 
diagnosis of a pre-existing mental health condition (present/absent). 
Research staff notify participants of their randomization status by 
telephone. 

2.5. Treatment arms 

Tele-Self CBTi: Tele-Self CBTi is comprised of two treatment com
ponents: 1) Self-help via a workbook entitled, “Improve your Sleep: A 
Self-Guided Approach for Veterans with Insomnia” [46]; and 2) 
telephone-based nurse support (Table 2). The Tele-Self CBTi workbook, 
which is mailed to participants randomized to Tele-Self CBTi, includes 
the following typical CBTi treatment components: Sleep Restriction; 
Stimulus Control; Cognitive Therapy; Relaxation; and Sleep Hygiene 
Education [47]. The intervention is delivered across 6 weekly telephone 
contacts of 20 min or less. The participant and the nurse interventionist 
[46] employ a treatment manual having parallel content during weekly 
telephone sessions that includes: review of weekly readings; sleep pre
scription; troubleshooting of adherence barriers; and planning. Nurse 
interventionists utilize an excel file to calculate sleep efficiency which is 
then used to establish an initial sleep prescription and for adjusting the 
sleep prescription across the intervention. The self-guided treatment 
manual used by Veterans in Tele-Self CBTi was peer-reviewed, written 
by subject matter experts, and published by a professional graphic 
designer with expertise in publications for veterans. Workbook content 
mirrors all elements of a standard CBTi intervention and can be used 
alone or in combination with the VA’s CBTi-Coach app. 

Health Education Control: To assess the impact of provider phone 
contacts on outcomes, patients randomized to HEC also receive 6 weekly 
phone calls from the nurse interventionist in addition to a treatment 
manual that is mailed to participants randomized to the Health Educa
tion Control arm. Consistent with phone contacts in the intervention 
arm, HEC phone contacts last no >20 min. The treatment manual used in 
the Health Education Control arm focuses on a range of health topics (e. 
g., colorectal and skin cancer screening, back safety, medication safety, 
etc.). Sleep-focused content is prohibited during HEC calls. The HEC 
condition is designed to achieve balance across arms in terms of provider 
interaction, contact time, and the effects of therapeutic alliance on 
insomnia symptoms. 

Table 2 
CBTi treatment components and sessions.  

Module: Content Workbook 
Readings 

Nurse 
Support 

Sleep 
Diary 

Weekly Weekly Daily 

1: Sleep Education; Sleep Diary 
Instructions 

X X X 

2: Sleep Restriction Therapy X X X 
3: Stimulus Control X X X 
4: Sleep Hygiene; Cognitive 

Therapy 1 X X X 

5: Relaxation; Cognitive Therapy 
2 X X X 

6: Relapse Prevention X X X  
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2.6. Interventionist training 

Nurse interventionists are trained to support patients as they prog
ress through the treatment manual using an approach informed by the 
VA CBTI dissemination training model (Table 3). Nurse interventionists 
complete 5 web-based CBTi training modules, experiential training 
involving role plays, dyad practice and discussion, and web-based video 
demonstrations. Nurses meet with the PI (CU) and Co-investigator (CV) 
monthly for case consultation and to address any treatment fidelity 
concerns identified from review of audio recordings of sessions (e.g., 
drift, etc.). This approach ensures the nurse interventionist has a thor
ough understanding of CBTI treatment components and how to use 
support tools. Tele-Self CBTi arm phone sessions are recorded and a 
subset of 20% are evaluated for treatment fidelity by the PI (CU) using a 
modified version of the Yale Adherence and Competence Scale [48]. 
Nurses are reminded during monthly calls to refrain from discussing 
sleep during HEC arm phone sessions. 

2.7. Assessment schedule and procedures 

Study participants are assessed across three timepoints including 
baseline and 8 weeks and 6 months after baseline (Table 4). Participants 
are compensated in the amount of $58 for each of the 3 assessment 
periods and received an additional $3 per day (up to $42 for the 2-week 
period) for completion of sleep diaries. In sum, study participants can 
receive up to $100 for each 2-week assessment period, for a total of $300 
for completion of all study procedures. Each assessment period involves: 
1) completing daily sleep diaries using an interactive voice response 
(IVR) system; wearing an actigraph for 2 weeks; and completing a bat
tery of questionnaires by telephone. Assessments are conducted by 
research staff who are not blind to treatment arm. All research staff 
receive initial and ongoing training in quantitative data collection as 
members of the ADAPT Center of Innovation (funded by the VA Office of 
Research and Development). In addition, research assistants on the 
current trial were trained to administer assessment batteries by our 
project coordinator having >20 years of experience conducting health 

services research trials. 

2.8. Sample size calculation 

Our sample size estimate is based on detecting an effect size of 0.5 
between the two treatment arms which translated into a relative mean 
improvement on the ISI of at least 2.8. Calculations are conducted using 
the repeated-measures design option for detecting a mean difference in 
PASS (NCSS, LLC. Kaysville, Utah, USA). Assuming a baseline standard 
deviation of 5.8, a repeated-measures correlation of 0.6 (both quantities 
estimated from previous studies), and a type-I error of 5%, we estimated 
60 patients are needed in each arm to detect a relative mean improve
ment of 3 on the ISI with 82% power. To account for dropout and 
possible deviations from our assumptions, we plan to enroll and 
randomize 87 patients in each arm (total sample size n = 175). 

2.9. Design considerations 

In designing the trial, we considered whether study participants 
randomized to the control arm would have to wait longer for treatment 
than receipt of clinic-based services. Unfortunately, most patients 
referred for treatment at the recruitment site wait 3 months for intake 
appointment and at least another 3 months for CBTI. There are some 
exceptions to this wait time. CBTI is sometimes offered by mental health 
providers in the primary care-mental health integration clinic, but these 
services are limited. Most patients at the recruitment site receive CBTI 
from the behavioral sleep medicine clinic. Concerns about wait time are 
addressed in two ways. First, study participants are informed during the 
consent process of alternative treatment options, including referral to 
the behavioral sleep medicine clinic. Second, following assignment to 
condition, control condition participants are asked if they anticipate 
wanting CBTI after study completion. If so, the PI places a consult in 
advance of the end of the trial to expedite the referral process and 
treatment receipt. 

Table 3 
Interventionist training.  

Week 5 Modules of Web-Based VA Training Cognitive Behavioral Therapy- 
Insomnia (CBTi) series 

Experiential 
Training 

Independent Learning Weekly 
hours 

Weekly Completion 
Time 

75 min 1 h 15 min  

1 Rational Underlying the Delivery of CBT–I:    

• Introduction to Insomnia and Rationale for CBT-I  
• Etiology of Insomnia and Sleep Regulation Overview  

• Role Plays  
• Dyad Practice  
• Discussion 

Watch (15 min) assigned video 
demonstrations 

2 ½ hours 

2 Behavioral Components of CBT–I:    

• Sleep Diary, The Thermometer of CBT-I  
• Stimulus Control  
• Combined Sleep Restriction and Stimulus Control Guidelines  

• Role Plays  
• Dyad Practice  
• Discussion 

Watch (15 min) assigned video 
demonstrations 
Complete sleep diary 

2 ½ hours 

3 Behavioral and Cognitive Treatment Components:    

• Addressing Arousal  
• Sleep Hygiene  

• Role Plays  
• Dyad Practice  
• Discussion 

Watch (15 min) assigned video 
demonstrations 

2 ½ hours 

4 Assessment and Development of a Treatment Plan:   

• Clinical Interview– Concurrent Sleep Medications  
• Clinical Interview– Assessing Comorbid Sleep Disorders  
• Relapse Prevention  

• Role Plays  
• Dyad Practice  
• Discussion 

Watch (15 min) assigned video 
demonstrations 

2 ½ hours 

5 Adaptations of CBT-I for Different Patient Populations:   

• Special Considerations: PTSD  
• Special Considerations: Sleep Apnea, Daytime Sleepiness and 

Circadian Rhythm Issues  

• Role Plays  
• Dyad Practice  
• Discussion 

n/a 2 ½ hours 

Total 6 h, 15 min 5 h 1 h 12 ½ hours  
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2.10. Statistical analyses 

Descriptive statistics, including graphic displays, will be used to 
summarize all study variables, both overall and by intervention group. 
Evidence of imbalance in baseline characteristics will be noted and 
discussed in terms of clinical significance. Statistical tests will be 
assessed with two-sided p-values at the standard 0.05 level. All statistical 
analyses will be performed using the SAS software package (Cary, NC). 
All primary and secondary analyses focus on the effect of the interven
tion compared to control. All observed measurements from all ran
domized participants will be included the analyses, regardless of loss to 
follow up. Our main analytic strategy for primary and secondary out
comes (longitudinal models fit via PROC MIXED in SAS) implicitly ac
commodates any missing data under the missing at random (MAR) 
assumption. 

A general linear model with unstructured covariance for repeated 
measures will be used to estimate changes in ISI over time and test the 
primary hypothesis. The predictors in the model will include a dummy 
coded time effect and an indicator variable for Tele-Self CBTi interacting 
with the time effect. The model will also include centered, stratification 
variables of baseline ISI (≤20/>20) and diagnosis of a pre-existing 
mental health condition (present/absent). A score of 20 for stratifying 
on insomnia severity was chosen based on pre-treatment ISI scores for 
Veterans participating in prior CBTi research [13]. Additionally, for 
exploratory analyses, we will be able to use this same model to evaluate 
sustainability of the intervention effect through 6 months. 

As described above, sleep parameters (both dairy and actigraphy) are 
recorded daily during each of the three 2 week assessment periods. Daily 
values will be averaged across each 2 week period, resulting in three 
repeated continuous outcomes for each of the sleep parameters, 
including baseline, 8 weeks, and 6 months. Treatment group differences 
at 8 weeks and 6 months for these subjective and objective sleep mea
sures will be tested via the same general linear model as specified above 
for the primary hypothesis. Similarly, the fatigue, depression symptoms 
and QOL outcomes will also be analyzed with a general linear model as 
specified above for the primary hypothesis. 

3. Discussion 

Insomnia treatment has the potential to improve outcomes across 
virtually all life domains, including mental and physical health, psy
chosocial functioning, and quality of life. Moreover, successfully treated 
insomnia produces cost savings in excess of $400 per person [49]. CBTi 
is the standard of care for chronic insomnia disorder, but access to this 
effective treatment is limited. Innovative and effective approaches are 
essential to improving overall health among veteran populations having 

highly prevalent insomnia disorder. If effective, Tele-Self CBTi may 
bridge the gap between unavailable resources and high demand for in- 
person insomnia treatment and serve as the entry level intervention in 
a stepped model of care for insomnia treatment. 

Trial status and timeline 

Recruitment began in September of 2019 and was completed in April 
of 2022. Data collection will continue through December of 2022. 
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