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Abstract

Objectives—Poor adherence to psychological treatment for insomnia is common and limits 

treatment gains. Very little is known about predictors of adherence among patients with chronic 

pain, although adherence is theorized to be more critical and more challenging for these patients. 

This secondary data analysis examines predictors of drop-out and therapy non-attendance in an 

osteoarthritis population receiving psychological treatment for insomnia and pain.

Methods—Data were analyzed from the “Lifestyles” trial, a randomized controlled trial of a six-

week group cognitive-behavioral pain coping skills intervention (CBT-P), group cognitive 

behavioral therapy for pain and insomnia (CBT-PI), and an education only attention control group 

(EOC). The current analysis focuses on 122 participants randomized to CBT-PI from 6 primary 

care clinics. Measures of treatment acceptability, demographics, and symptoms were collected at 

baseline. Factor analysis was used to clarify the boundaries of these domains, and hierarchical 

regression was used to examine the incremental predictive power of these patient characteristics on 

therapy attendance.

Results—Ratings of treatment acceptability were distinct from demographic and medical 

variables and baseline symptoms. Treatment acceptability was significantly related to session 

attendance and drop-out (r’s ranging from .24–.32) and was also one of the strongest predictors of 

session attendance (β = .20, p < .05).
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Discussion—Perceptions of treatment acceptability early in treatment represent a potentially 

modifiable target to enhance adherence to psychological treatment for insomnia and pain among 

patients with chronic pain. This work represents an important step towards understanding how to 

best maximize sleep treatments for this patient population.
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Psychological treatments for insomnia are challenging. Sleep restriction, during which 

patients are asked to limit amount of time in bed to match total sleep time, is consistently 

rated as the least liked component of cognitive behavioral therapy for insomnia (CBT-I) by 

patients and is least likely to be utilized consistently, despite being associated with 

improvements in sleep and quality of life.1–3 Although sleep restriction increases 

homeostatic sleep pressure, leading to reduced time to fall asleep and fewer awakenings 

during the night, it does temporarily increase daytime sleepiness and impair objective 

performance.4 During therapy, patients report initial dissatisfaction with sleep restriction, 

followed by a shift towards acceptance and endorsement of the therapy as they begin to 

experience improvements in sleep functioning.4, 5 Patients who fail to fully engage in 

treatment (e.g., nonattendance, premature drop-out, failure to follow treatment 

recommendations) do not get a chance to experience the full benefits of CBT-I, including 

improvements in sleep, mood, and pain functioning.6, 7

Failure to attend therapy appointments and premature termination of therapy are important 

indicators of nonadherence in psychological treatments.8, 9 Up to 40% of patients 

prematurely drop out of CBT-I in clinical practice, severely limiting treatment gains.10 

Consistent adherence to treatment recommendations generally falls around 47–52%.2, 11, 12 

It has been hypothesized that for patients with unremitting medical conditions like chronic 

pain, adherence is even more critical for sleep improvement and may be even more difficult 

due to the wide-spread effects of pain on emotional, cognitive, and physical functioning.
2, 13–16 Importantly, patients with chronic pain who arguably stand to benefit the most from 

CBT-I may be at greatest risk for limited engagement.17

There is little agreement as to the most important factors related to patient adherence during 

CBT-I, which hinders the development of interventions to promote adherence.14 Practical 

barriers, beliefs about treatment acceptability, and motivation are thought to be related to 

adherence.14, 18 More severe psychological symptoms, sleep disturbances, or medical 

conditions at baseline are also thought to reduce adherence,10, 14 but confidence in these 

findings is undermined by inconsistent definitions of adherence and a lack of theoretical 

frameworks to organize findings.14, 18 Moreover, the generalizability of these findings to 

patients with chronic pain is unclear. In theory, maladaptive pain coping strategies and 

dysfunctional beliefs about pain and sleep interfere with treatment recommendations, 

perpetuating both insomnia and pain,17 but few studies have prospectively examined 

predictors of engagement with sleep treatment in patients with chronic pain.

To maximize psychological treatment for insomnia for patients with chronic pain, we need a 

greater understanding of the relative importance of modifiable factors related to adherence. 
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The goal of this study was to provide a comprehensive examination of predictors of 

treatment adherence to psychological sleep treatment in patients with chronic pain, using a 

conceptual model of adherence to guide hypotheses and organize findings. The study utilizes 

data from the “Lifestyles” trial, a double-blind, cluster-randomized, controlled trial of a six-

week cognitive-behavioral pain coping skills intervention (CBT-P), cognitive behavioral 

therapy for pain and insomnia (CBT-PI), and an education only attention control (EOC).
19, 20 All interventions were delivered in a group setting, with the goal of improving pain 

and sleep outcomes. The current analysis focuses on 122 participants randomized to CBT-PI 

from 6 Group Health primary care clinics in Washington State. It is important to note that 

CBT-I was delivered via a modified form of the treatment that incorporated elements of 

cognitive behavioral therapy for chronic pain. No CBT-I–only treatment arm was included in 

the study protocol because the primary study goal was to determine if an integrated 

treatment would improve pain and sleep outcomes relative to pain-only CBT treatment.

Adherence was examined through session attendance and drop-out. Drop-out was defined as 

voluntary study withdrawal prior to the 2 month post-treatment assessment (i.e., during the 

active treatment phase; most common reasons were failing health and no longer interested in 

participating). Rates of drop-out in this randomized trial were smaller than what one might 

expect in clinical practice. For example, drop-out rates in the current study were 2.5% from 

CBT-P, 6.6% from CBT-PI, and 1.0% from EOC. This is in contrast to drop-out rates of 21% 

among patients receiving treatment during the VA roll-out of CBT-P and approximately 24% 

among patients receiving treatment during the VA roll-out of CBT-I.21, 22 However, the 

drop-out rates in this trial are comparable to other randomized trials of CBT-I for comorbid 

insomnia and pain23 and to randomized trials of CBT for comorbid pain and insomnia.24 

Similarly, rates of attendance were higher than what has been reported in clinical practice (at 

least 4 of 6 sessions were attended by 91.8% for CBT-P, 93.4% for CBT-PI, and 94.3% for 

EOC). Given that the samples were drawn from primary care practice and appear to be 

representative,25 differences in rates of adherence are most likely a function of the research 

protocol rather than the patient population. For example, treatment sessions were conducted 

in the subjects’ usual primary care clinics; the familiarity and convenient nature of the study 

location may have enhanced adherence. In addition, randomized trials include financial 

incentives, careful screening, and reminder calls, which enhance attendance. Despite the 

limited variance in outcomes, this work supports the development of preliminary conceptual 

models of adherence to sleep treatment in patients with chronic pain. In addition, the 

prospective, longitudinal nature of the data allowed us to test baseline predictors of 

treatment adherence. Although we include both drop-out and attendance, the multivariate 

analyses focus on attendance due to the low rates of drop-out.

Our hypotheses were informed by a conceptual framework that is based on previous research 

and social cognitive theory, as shown in Figure 1. Concepts from social cognitive theory are 

commonly used to organize research on adherence with evidence-based psychotherapy,26, 27 

including insomnia treatments.15, 18, 28 These theories suggest that an individual’s actions 

are dependent not only on the conditions of the real world, but on their perceptions of this 

reality (e.g., treatment beliefs). As shown in Figure 1, individual differences among patients 

(e.g., demographics, baseline symptoms) are theorized to influence individual beliefs (e.g., 
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sleep treatment preferences, acceptability) and ultimately willingness to initiate and adhere 

to sleep treatment.

We hypothesized that beliefs early in treatment would predict attendance and drop-out, such 

that those rating the treatment as less acceptable would be more likely to attend fewer 

sessions and drop-out of the trial.14, 18 Based on previous research, we also hypothesized 

that demographics (e.g., younger age) and higher baseline symptom levels (e.g., pain, sleep, 

depression/anxiety) would predict non-adherence.10, 14

More tentatively, we explored the possibility of a mediational relationship, such that 

demographics and baseline symptoms indirectly influence adherence via beliefs. There is 

very little research evidence to support this pathway,1 although social cognitive theory 

would predict this mediational relationship. Finally, we controlled for baseline medical 

variables, including chronic illness and medication use (hypnotics, opioids, non-opioid 

analgesics). Inclusion of these variables was exploratory as there is very little previous 

research,14 but it is conceivable that higher medical comorbidity and use of medications for 

pain or sleep would negatively influence adherence. There is some evidence that users of 

sleeping medications attend fewer psychological sleep treatment sessions.15

Materials and Methods

Participants

Participants were 122 paid volunteers randomized to the CBT-PI treatment arm. The trial 

was approved by the Group Health and University of Washington institutional review boards 

and ethical standards were followed. Details of the study are provided in previous 

publications.19, 20 Briefly, participants who were 60 years or older and had obtained care for 

osteoarthritis in the last 3 years were eligible if they had clinically significant insomnia (i.e., 

met research diagnostic criteria for insomnia)29 and pain (i.e., Grade II, III, or IV pain on the 

Graded Chronic Pain Scale).30 Exclusion criteria included rheumatoid arthritis, primary 

sleep disorders, dementia, Parkinson’s disease, cancer in the past year, and inpatient 

treatment for congestive heart failure within the prior 6 months. Of 3,321 potentially eligible 

participants who were initially screened, 367 were eligible and enrolled in the trial. Of note, 

the selection criteria allowed for considerable comorbidity in the sample, with 59.8% 

reporting chronic illness.20

Eligible participants were randomized to either an intervention group (CBT-P or CBT-PI) or 

an education only attention control group (EOC). The CBT-PI intervention was delivered in 

a classroom setting in the participants’ primary care clinic by a pair of mental health 

professionals (master’s level counselor and PhD psychologist) and consisted of 6 weekly 90-

minute sessions involving components of cognitive behavioral therapy for pain (pain 

education, physical activation, goal setting, relaxation, activity pacing, guided imagery, and 

cognitive restructuring) and CBT-I (sleep hygiene education, stimulus control, sleep 

restriction, and daily sleep monitoring using sleep logs). Table 1 in Balderson et al. (2016) 

provides a detailed description of the content of each intervention session.31 As discussed in 

previous reports,20, 31 treatment arms did not differ significantly on demographics and 

outcomes measures at baseline, or on ratings of treatment acceptability at the end of session 
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one and post-treatment. CBT-PI resulted in a greater clinically significant reduction in 

insomnia severity compared to EOC and CBT-P.

The following measures, in addition to demographics and information on current medication 

use, were collected at baseline prior to starting treatment, with the exception of the treatment 

acceptability items, which were collected at the end of the first treatment session.

Medical Comorbidity

The Charlson Index,32 a measure of medical comorbidity, was completed for all participants, 

with the data dichotomized into 0 vs. 1 to identify those without and those with chronic 

medical conditions other than osteoarthritis and insomnia.

Sleep

Insomnia Severity Index (ISI)—The ISI33 is a 7-item questionnaire designed to provide 

a global measure of difficulties sleeping at night and daytime impairment. This instrument 

has adequate psychometric properties, including concurrent validity with sleep diaries and 

polysomnography.33

Pittsburgh Sleep Quality Index (PSQI)—The PSQI34 was used to obtain information 

about both nighttime and daytime complaints over the past month. The PSQI has been 

shown to differentiate patients with sleep disorders from control groups.34

Flinders Fatigue Scale (FFS)—The FFS35 is a 7-item scale that measures frequency and 

severity of daytime fatigue associated with insomnia. It has shown good psychometric 

properties and is responsive to changes in sleep following CBT-I.35

Dysfunctional Beliefs and Attitudes About Sleep (DBAS)—The DBAS-1036 is a 

10-item shortened version of the DBAS-16,37 a scale that assesses maladaptive sleep-related 

cognitions. Responses were rated on a 100-point scale and averaged for a final score. The 

DBAS-10 has been shown to have adequate internal reliability and differentiates normal 

sleepers from those with insomnia.36

Pain

Graded Chronic Pain Scale (GCPS)—Arthritis pain severity was measured using a 

mean of six ratings from the GCPS30 assessing arthritis pain intensity (average pain, worst 

pain, pain right now), and interference with usual, work, recreational, social, and family 

activities. The GCPS is significantly related to functional impairment due to pain.30

Arthritis Impact Measurement Scales Version 2, Short Form, Revised (AIMS2-
SF), symptom subscale—The revised AIMS was designed as an expanded measure of 

health-related quality-of-life among people with arthritis.38, 39 The symptom subscale on the 

AIMS2-SF consists of three items asking about arthritis functioning and pain; item values 

are summed and scores are normalized to range from 0 to 10, with higher scores indicating 

high functioning and little pain. The AIMS2-SF has shown evidence of good reliability and 

validity among patients with arthritis.40
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Pain Catastrophizing Scale (PCS)—The PCS41 consists of 13 items describing 

catastrophizing thoughts and negative feelings that individuals may experience when they 

are in pain. The PCS has been shown to contribute significant unique variance to the 

prediction of pain intensity beyond measures of depression and anxiety.41

Tampa Scale for Kinesiophobia (TSK)—This study used a shortened 10 item version 

of the TSK, a scale that measures fear of movement, pain, and injury.42, 43 The shortened 

form has shown to have good reliability and validity and is predictive of pain disability.43

Depression/Anxiety

Geriatric Depression Scale (GDS)—Participants completed the GDS.44 This scale has 

30 yes-no items that are specifically designed to measure depression in older adults. Scores 

of 11–13 indicate mild depression while 14 or greater indicates moderate to severe 

depression. It has shown evidence of good psychometric properties, including convergent 

validity with other measures of depression.44

AIMS2-SF, affect subscale—The affect subscale of the AIMS2-SF38, 39 consists of 5 

items asking about symptoms of anxiety/depression, including nervousness, sad mood, and 

anhedonia. Scores are normalized to range from 0 to 10, with higher scores indicating less 

anxiety/depression.

Treatment Acceptability

Participants completed six items as part of a treatment evaluation questionnaire adapted 

from prior work45 at the end of the first treatment session. In the current study, four items 

correlating .65 and higher were summed to create a Treatment Acceptability Scale. The 

following items were included in the scale: 1) Does this treatment and its rationale make 

sense to you?, 2) How acceptable do you consider this treatment?, 3) How suitable is this 

treatment for improving the quality of your life despite having osteoarthritis, and 4) How 

effective do you expect this treatment to be? Items were scored from 1 (not at all) to 7 (very 

much so). The coefficient alpha for the 4-item Treatment Acceptability Scale was .90.

Adherence

The two markers of adherence in this study include total number of CBT-PI treatment 

sessions attended (mean = 5.34, SD = 1.24; 5% attended 1 treatment session, 1% attended 

two and three sessions respectively, 8% attended 4 sessions, 19% attended 5 sessions, 66% 

attended 6 sessions) and drop-out prior to the 2 month post-treatment assessment (n = 8, 

6.6%).

Statistical Analyses

The primary goal of current analyses was to explore adherence to psychological sleep 

treatment within a theoretical framework. Given that very little work has been done to 

develop conceptual models of adherence, we first used exploratory factor analysis to clarify 

the boundaries of the domains thought to be related to adherence, including sleep, pain, 

depression/anxiety, and treatment acceptability. It is important to demonstrate that these 

domains represent distinct constructs rather than manifestations of general distress (e.g., low 
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ratings of treatment acceptability are not simply a manifestation of depression or severe 

insomnia). From the CBT-PI group, 113 had complete data for all the baseline measures 

described above and the data were submitted to exploratory principal factor analysis with 

varimax rotation using SAS (version 9.2). Scale level data were used for all domains, with 

the exception of treatment acceptability. Since the Lifestyles study only included one 

measure of acceptability, individual items were submitted to analysis. An orthogonal 

rotation was used to model these theoretically independent domains. The prior communality 

estimate was calculated using squared multiple correlations (SMCs). The goal in these 

analyses was to extract the greatest number of distinct and interpretable factors.

Next we conducted a regression analysis, including demographics, medical variables, 

baseline symptoms, and treatment acceptability as predictors and total CBT-PI treatment 

session attendance as the criterion variable among 116 participants who had complete data 

on these measures. Drop-out was not used as a criterion variable given extremely low rates 

of attrition and the resulting skewed distribution, however, we do report bivariate 

correlations of the predictors with drop-out.

Results

Descriptive Statistics

Table 1 presents demographic and medical variables for the participants in the CBT-PI 

group, as well as sleep, pain, depression/anxiety and treatment acceptability measures at 

baseline. Participants reported an average of five pain sites. Nearly half were identified as 

having comorbid chronic illness in addition to osteoarthritis and insomnia as classified by 

the Charlson index. Nearly a quarter reported current use of hypnotics and opioids, and 

84.3% reported current use of non-opioid analgesics. In general, participants reported 

moderate levels of sleep disturbances and pain, with low levels of depression/anxiety. 

Around 30 to 40% of participants reported being above clinical cut-offs for moderate to 

severe insomnia and pain, whereas 10% reported being above clinical cut-offs for moderate 

to severe depression.

The two markers of adherence, total number of CBT-PI treatment sessions attended and 

drop-out prior to the 2 month post-treatment assessment, were significantly correlated at r = 

−.48, p < .001, such that those attending fewer treatment sessions were more likely to drop 

out. Prior to running analyses, we investigated differences on baseline demographics and 

symptoms among those who dropped out and those who were retained. There were no 

significant differences between groups on mean scores on the measures of insomnia, pain, 

and anxiety/depression listed in Table 1, nor were there differences in age, sex, chronic 

medical illness, or medication use. Although not used in the current analyses, the study also 

collected a week of actigraphy at baseline and there were no significant differences in 

objectively measured sleep variables, including total sleep time and sleep efficiency.

Factor Structure of Treatment Acceptability, Pain, Sleep, and Depression/anxiety

Exploratory factor analyses initially revealed the presence of a large and relatively broad 

factor of sleep, pain, and depression/anxiety that accounted for 50% of the total variance 
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(treatment acceptability items did not have significant loadings on this factor). In the next 

step, two factors representing depression/anxiety/pain/sleep and treatment acceptability were 

extracted. These factors accounted for 89% of the common variance. When three factors 

were extracted, they represented depression/anxiety/sleep, pain, and treatment acceptability 

and accounted for all of the common variance. When four factors were extracted, they 

represented treatment acceptability, pain, depression/anxiety, and sleep. Although both the 

three and four factor models were interpretable and well-defined, we report on the four-

factor model since it defines the hypothesized domains of interest and demonstrated 

replicability across treatment arms (see Footnote 1).

As shown in Table 2, the Acceptability factor is defined by the four items from the 

Treatment Acceptability Scale. Pain is defined by scales measuring pain intensity, 

functioning, and dysfunctional beliefs about pain. Depression/anxiety is defined by scales 

measuring these symptoms. Sleep is defined by scales measuring insomnia and daytime 

fatigue. The four-factor structure is clear and distinct, with limited cross-loadings. We 

examined correlations of regression-based factor scores with age, sex, chronic medical 

condition, and medication usage; none of these correlations was significant, suggesting that 

the proposed predictors of adherence are independent constructs. Given the lack of 

significant correlations between treatment acceptability and demographics/symptoms, we 

did not pursue mediational analyses.

Predicting Adherence to Psychological Treatment for Insomnia and Pain

Prior to conducting regression analyses, we examined bivariate correlations of adherence 

with baseline demographics, medical variables, and with the individual scales that loaded 

most strongly on each factor. These scales were considered the best markers of each domain 

and were used in the subsequent hierarchical regression analysis (i.e., ISI for sleep, GDS for 

depression/anxiety, GCPS for pain). The Treatment Acceptability Scale was used as a 

marker of treatment acceptability in all analyses. As shown in Table 3, Treatment 

Acceptability and opioid use showed the highest correlations with adherence, with r’s 

ranging from .24 to .32.

Table 4 shows the hierarchical multiple regression using treatment session attendance as a 

criterion variable. First, a block of demographics was entered, including age and sex. Next a 

block of baseline medical variables was entered, including chronic illness, hypnotic use, 

opioid use, and non-opioid analgesic use. Third, a block of baseline symptoms was added, 

including the measures of sleep, depression/anxiety, and pain. The Treatment Acceptability 

Scale was entered in a final step. Table 4 reports the R2 for each step, as well as the R2 

change for steps 2 through 4. The standardized regression coefficients and standard error for 

each predictor in final model are also shown in the final columns of Table 4. In step 1, 

demographics did not significantly predict treatment session attendance. In step 2, 

demographics and medical variables significantly predicted attendance, F(6, 109) = 2.29, p 
= .04, with opioid use as the significant predictor (β = −.24, p < .05). In step 3, symptom 

scales did not add significantly to the prediction of attendance over and above demographics 

1The four factor structure was also found in the EOC and CBT-P groups, suggesting that it is robust and replicable.
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and medical variables. The Treatment Acceptability Scale in step 4 showed incremental 

predictive power, significantly predicting an additional 3% of the variance in treatment 

session attendance. In the final model, 17% of the variance in treatment session attendance 

was predicted, F(10,105) = 2.21, p < .05, with Treatment Acceptability (β = .20, p < .05) 

and opioids use (β = −.21, p < .05) the only significant predictors. See Footnote 2 for results 

of these analyses in the other treatment arms.

Discussion

This study provides a comprehensive examination of predictors of adherence to 

psychological treatment for insomnia and pain over the course of a randomized treatment 

trial among patients with chronic pain. Findings were organized and interpreted within the 

framework of a conceptual model of adherence informed by social cognitive theory and 

previous research.

Treatment Acceptability is an Independent Construct

Factor analyses suggest that treatment acceptability is a distinct construct; items referring to 

perceived credibility, acceptability, and initial impressions of the effectiveness of the 

psychological treatment for insomnia and pain hung together to form a factor that was 

clearly distinct from demographics and baseline symptoms. This suggests that these items 

are not simply reflecting general distress, but in fact represent a unique cognitive construct. 

Moreover, contrary to our hypotheses, we found little evidence that treatment acceptability is 

related to demographics and baseline symptoms. Additional research is needed to discover 

how opinions about acceptability are formed. The first session of the CBT-PI treatment 

group involved education, treatment rationale, and active treatment components (sleep 

hygiene, stimulus control) and it remains to be determined which of these elements may 

have driven perceptions of acceptability. Nevertheless, the independence of treatment 

acceptability from relatively stable individual differences makes treatment acceptability a 

promising, potentially modifiable construct that can be targeted prior to or during treatment 

to enhance adherence.

Treatment Acceptability Significantly Predicts Adherence Beyond Demographics, Medical 
Variables, and Symptoms

The overall power of our model in predicting treatment session attendance from treatment 

beliefs, demographics, and symptoms was modest (17% of total variance), suggesting that 

treatment session attendance is a fairly complex behavior to predict. More comprehensive 

models predicting treatment attendance could include additional individual characteristics 

(e.g., motivation, current mental and physical state) and environmental barriers (e.g., 

conflicting appointments, caregiving demands, weather). Despite the limited overall 

predictive power of the model, the four-item Treatment Acceptability Scale completed at the 

end of the first treatment session emerged as one of the strongest predictor of treatment 

session attendance in the CBT-PI group, predicting an additional 3% of the variance above 

2We examined the generalizability of the predictive model across treatment arms. In the CBT-P group, the final model did not reach 
statistical significance. In the EOC group, number of treatment sessions attended was significantly predicted by pain severity as 
measured by the GCPS (β = −.30, p <.01).
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and beyond demographics, medical variables, and symptoms. Overall the model suggests 

that patients who did not find the treatment credible at the end of the first session attended 

fewer treatment sessions over the six week treatment period. Treatment acceptability was 

also significantly related to drop-out (r = −.32, p < .01).

Acceptability as a predictor of adherence to sleep treatment has been demonstrated 

previously among patients with primary insomnia.14, 18 This study replicates this finding 

among patients with more complex medical comorbidities; unexpectedly, treatment beliefs 

emerged as a powerful predictor of engagement, above and beyond baseline symptoms, 

maladaptive pain coping strategies, and dysfunctional beliefs about pain and sleep. It has 

been suggested that preparatory work to enhance treatment acceptability prior to the start of 

psychological sleep treatment may reduce premature attrition.5, 18 Similarly, patients who 

express a positive attitude and motivation for treatment prior to starting therapy may be more 

likely to engage and derive greater therapeutic value.5, 18

Given the apparent importance of first impressions, efforts to increase perceived 

acceptability of treatment prior to the start of treatment would most likely lead to increases 

in behaviors that contribute to the effectiveness of psychological sleep treatments like CBT-

I, although future work is needed to determine the extent to which treatment session 

attendance during a six session group treatment protocol contributes to symptom reduction. 

It is generally accepted that premature drop-out (stopping treatment prior to pre-specified 

number of treatment sessions during manualized treatment) is related to worse outcomes, 

however, future studies will also need to examine early vs. late drop-out and additional 

measures of adherence (e.g., homework completion, weekly adherence to treatment 

recommendations) when modeling the complex relationship between treatment beliefs, 

adherence, and effectiveness.18 The findings from this study suggest that it will be valuable 

to continue examining the impact of early treatment beliefs on specific measures of 

adherence throughout the course of treatment, as well as the impact of adherence on 

treatment outcomes.

The hierarchical regression also found that patients who were taking opioid medications at 

baseline attended fewer treatment sessions, with a predictive power similar to treatment 

acceptability. Given the relatively high standard error of this predictor and the fact that this 

finding has not been reported elsewhere, it will need to be replicated in future studies. It is 

possible that patients who were being treated with opioids had lower functionality and 

mobility in general, making it more difficult to attend treatment. Alternatively, long-term 

opioid use for chronic pain has been associated with reduced motivation and apathy, which 

may have a negative impact on treatment attendance and motivation for treatment adherence.
46 In order to continue investigating this relationship, future studies of adherence will need 

to include patients who are on medications for sleep and pain. Interestingly, baseline pain 

levels were not predictive of treatment session attendance, suggesting pain intensity per se 

may not be a significant barrier.

Limitations and Conclusions

Given that this was a secondary data analysis and the parent trial was not designed to 

examine adherence, several limitations should be noted. As mentioned earlier, CBT-I was 
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delivered via a modified form of the treatment that included pain-specific treatment 

components. The extent to which the adherence findings would generalize to traditional 

CBT-I, or to psychotherapy in general, remains to be determined. The Treatment 

Acceptability Scale completed at the end of the first treatment session did not emerge as a 

significant predictor in the other treatment arms (see Footnote 2), despite the equivalence of 

average baseline acceptability ratings, drop-out rates, and attendance rates across groups.31 

A related limitation is that the findings are limited to group treatment; the social support 

inherent in this treatment modality may facilitate session attendance compared to individual 

therapy. Additional studies will be needed to determine if social support during treatment is 

a relevant domain for conceptual models of adherence.

An additional limitation is that our analyses did not control for symptom changes across 

sessions, so we were unable to determine if drop-out or non-attendance was influenced by 

changes in sleep and pain symptoms across treatment (i.e., patients stop attending because 

they are improving or because they are not improving). Without controlling for symptom 

changes over time, measures of adherence could potentially be confounded with treatment 

efficacy. It has been suggested that insomnia severity at baseline may moderate treatment 

response. Specifically, a biologically severe phenotype of insomnia, marked by short 

objective total sleep time at baseline, may not respond as well to psychological sleep 

treatments.10, 47, 48 It is possible, then, that these treatment non-responders may attend fewer 

treatment sessions or drop out. However, as reported earlier, there were no differences 

between patients who dropped out of the study and those who completed on total sleep time 

at baseline, as measured by sleep logs and actigraphy. In addition, it has been demonstrated 

that short total sleep time at baseline is related to treatment response, but not to attendance, 

suggesting a degree of independence between measures of adherence and symptom 

improvement.47

Finally, the extent to which these findings replicate in real-world clinical settings remains to 

be determined. As discussed earlier, drop-out rates for this study were lower than what 

might be expected in clinical practice, possibly due to financial incentives and a highly 

structured protocol. Additionally, patients may have had milder symptom profiles than those 

seen in clinical practice, which may limit the generalizability of findings. Similarly, as an 

RCT, the treatment was designed to be delivered over six consecutive weeks; however, in 

clinical settings there is more variability in scheduling due to patient needs and provider 

availability. Investigating attendance rates for treatment over a longer period of time (e.g., 6 

sessions attended over 10 weeks) would most likely provide a measure of adherence and 

premature drop-out that more closely represents real-world conditions.

This study presents the initial development of a conceptual model for adherence to CBT-I 

among patients with chronic pain. It is our hope that future research will continue to build 

and refine this model by investigating additional measures of adherence (e.g., adherence to 

sleep window, extent to which patients followed individual guidelines for stimulus control 

and sleep restriction) and additional analytic methods (e.g., sleep logs, therapist ratings). 

Future research is also needed to investigate the generalizability of the model to other patient 

populations, particularly those with complex comorbidities, who would benefit from 

psychological sleep treatment.
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Figure 1. 
Integrated conceptual model of individual patient factors hypothesized to be related to 

adherence during psychological sleep treatment
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Table 1

Characteristics of Participants Randomized to the Cognitive Behavioral Therapy for Pain and Insomnia (CBT-

PI) Group in the Lifestyles Study

Demographics, No (%)

 Age, mean (SD), y 73.16 (7.99)

 Female 97 (79.51)

 Caucasian 112 (91.80)

 Married 62 (50.82)

 Education > high school 103 (84.43)

Medical Variables, No (%)

 Charlson Index, above 0 57 (46.72)

 Number of pain sites, mean (SD), No. 5.24 (2.50)

 Current use of hypnotics 27 (22.31)

 Current use of opioids 24 (19.83)

 Current use of non-opioid analgesics 102 (84.30)

Baseline sleep scales, mean (SD)

 ISI (range, 0–28 [worst]) 11.20 (5.18)

  ≥15 (moderate to severe), No (%) 35 (28.69)

 PSQI (range, 0–21 [worst]) 9.23 (3.68)

 FFS (range, 0–31 [worst]) 11.44 (6.25)

 DBAS (range, 0–100 [worst]) 47.39 (15.59)

Baseline pain scales, mean (SD)

 GCPS (range, 0–10 [worst]) 4.57 (1.50)

  ≥5 (moderate to severe), No (%) 52 (42.62)

 AIMS2-SF, Symptom (range, 0–10 [best]) 6.06 (2.12)

 PCS (range, 0–52 [worst]) 10.34 (8.88)

 TSK (range, 17–68 [worst]) 37.12 (9.49)

Baseline depression/anxiety scales, mean (SD)

 GDS (range, 0–30 [worst]) 6.46 (5.10)

  ≥14 (moderate to severe), No (%) 12 (9.84)

 AIMS2-SF, Affect (range, 0–10 [best]) 7.51 (1.32)

Treatment acceptability scale, mean (SD)

 Treatment Acceptability Scale (range, 4–28 [best]) 21.14 (4.38)

Note. n = 117–122.

ISI = Insomnia Severity Index, PSQI = Pittsburgh Sleep Quality Index, FFS = Flinders Fatigue Scale, DBAS = Dysfunctional Beliefs and Attitudes 
About Sleep, GCPS = Graded Chronic Pain Scale, AIMS2-SF = Arthritis Impact Measurement Scales Version 2 Short Form Revised, PCS = Pain 
Catastrophizing Scale, TSK = Tampa Scale for Kineseophobia, GDS = Geriatric Depression Scale.
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Table 2

Factor Structure of Treatment Acceptability Items and Baseline Symptoms

Scales Factor I
(Acceptability)

Factor II
(Pain)

Factor III
(Dep/Anx)

Factor IV
(Sleep)

Treatment made sense .84 −.07 .03 .14

Treatment is acceptable .83 −.07 −.02 .12

Treatment is suitable .80 .04 .07 −.08

Expect will be effective .76 −.07 .05 −.12

GCPS −.17 .68 .10 .12

PCS .03 .59 .36 .12

TKS −.02 .53 .21 .08

AIMS2-SF symptoms .03 −.62 −.01 −.29

GDS −.01 .13 .77 .21

DBAS .13 .22 .37 .11

AIMS2-SF affect .01 −.13 −.69 −.18

ISI .03 .23 .31 .75

PSQI −.01 .14 .13 .60

FFS .04 .31 .42 .55

Note. n = 113. Factor loadings of |.40| and greater are highlighted.

Dep/anx = Depression/anxiety. GCPS = Graded Chronic Pain Scale, PCS = Pain Catastrophizing Scale, TSK = Tampa Scale for Kineseophobia, 
AIMS2-SF = Arthritis Impact Measurement Scales Version 2 Short Form Revised, GDS = Geriatric Depression Scale, DBAS = Dysfunctional 
Beliefs and Attitudes About Sleep, ISI = Insomnia Severity Index, PSQI = Pittsburgh Sleep Quality Index, and FFS = Flinders Fatigue Scale.
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Table 3

Correlations of Adherence with Acceptability, Demographics, Medical Variables, and Baseline Symptoms

Total number of sessions 2-month drop-out

Treatment Acceptability Scale .24* −.32*

Age .13 .05

Sex −.15 .12

Charlson index −.02 −.02

Hypnotics −.13 −.13

Opioids −.24* −.04

Non-opioid analgesics −.04 .00

ISI −.02 .05

GDS −.18 .10

GCPS −.10 .08

Note. n = 116.

*
significant at p ≤ .01.

ISI = Insomnia Severity Index, GDS = Geriatric Depression Scale, GCPS = Graded Chronic Pain Scale.
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Table 4

Hierarchical Multiple Regression Predicting Treatment Session Attendance

Steps/Scales R2 ΔR2 β SE

1. Demographics .04

 Age .12 .01

 Sex −.14 .27

2. Medical Variables .11* .07

 Charlson index .00 .21

 Hypnotics −.08 .25

 Opioids −.21* .27

 Non-opioid analgesics .00 .30

3. Symptoms .14 .03

 ISI .11 .02

 GDS −.18 .02

 GCPS .02 .07

4. Treatment Acceptability Scale .17* .03* .20* .02

Note. n = 116.

*
p < .05.

ISI = Insomnia Severity Index, GDS = Geriatric Depression Scale, GCPS = Graded Chronic Pain Scale.
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