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Abstract

Background and Objectives: Patient adherence to treatment is an important barrier to the 

implementation of evidence-based psychological treatments (EBPTs). There is a need for simple 

and deployable measures of patient adherence to treatment. The Treatment Adherence Rating 

Scale (TARS) was developed and validated in two samples.

Methods: This study includes two samples: adults with Major Depressive Disorder who 

received Cognitive Therapy for depression (Sample 1; N=48, mean age=44.27 years), and at-

risk adolescents who received either the Transdiagnostic Sleep and Circadian Intervention or 

Psychoeducation (Sample 2; N=176, mean age=14.77 years). Factor structure of the TARS scores 

was examined via Exploratory Factor Analyses (EFA) in Sample 1 and Confirmatory Factor 

Analyses (CFA) in Sample 2. Internal consistency, predictive validity, and construct validity of the 

TARS scores were examined.

Results: Results from EFA in Sample 1 supported a one-factor model. Results from CFA in 

Sample 2 suggested that a two-factor model (i.e., agreement and compliance) fit better than a 

one-factor model. TARS scores from both samples demonstrated adequate predictive validity with 

primary clinical outcomes and construct validity with treatment expectations.

Limitations: The sample was small with two specific populations. Future research should focus 

on other patient populations, a larger population, and other treatments. Future research examining 

patient ratings of these items are needed for further validation of the TARS.

Conclusions: Preliminary findings support the use of a two-factor model and highlight the 

potential utility of a simple measure of patient adherence to treatment across age and diagnostic 

groups.
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Patient adherence to treatment recommendations has been identified as an important 

barrier to the implementation of evidence-based psychological treatments (EBPTs) (Harvey 

& Gumport, 2015; Kazdin, 2017). The World Health Organization (WHO) defined 

adherence as “the extent to which a person’s behavior—taking medication, following a 

diet, and/or executing lifestyle changes—corresponds with agreed recommendations from 

a health care provider” (World Health Organization, 2003). The definition entails two 

components; namely, agreement with and compliance with the treatment recommendations. 

This interpretation is consistent with core components identified in various social 

behavioral models of medication adherence: 1) knowledge of treatment need, contents, 

and recommendations (agreement/understanding), and 2) motivation and skills to act on 

adherence behaviors (compliance) (Amico et al., 2018). This definition of patient adherence 

has been used in other empirical investigations and reviews of psychological treatment (Cho 

et al., 2021; Leeuwerik et al., 2019; Meis et al., 2022) and is broad as to capture a range of 

patient problems and interventions. Lack of patient adherence to treatment causes substantial 

economic burden to healthcare systems across many health problems (Levensky, 2006).

In the psychological treatment literature, homework completion/compliance appears to be 

the most commonly used indicator of patient adherence to treatment. There is compelling 

meta-analytic evidence that greater homework compliance during EBPTs is associated with 

better clinical outcomes (Kazantzis et al., 2006, 2010). Recent work offer supplemental 

evidence that homework compliance is associated with better outcomes (Dobson, 2021; 

Kazantzis, 2021). Other measures of patient adherence to treatment may involve treatment-

specific evaluations, such as deriving the level of patient adherence to treatment to sleep 

recommendations using sleep diaries in cognitive behavior therapy for insomnia (Tremblay 

et al., 2009). However, such methods can be time-consuming and difficult to implement 

in certain clinical settings because they are lengthy and burdensome to patients and/or 

providers. Assessing patient understanding of, acceptance of, and agreement with treatment 

contents is also important. These constructs, rated by therapists, have been identified 

as essential elements of learning while receiving EBPTs or interacting with a treatment 

provider, and are predictive of positive clinical outcomes such as symptom reduction and 

functional improvement (Abramowitz et al., 2002; Jarrett et al., 2011; Lasalvia et al., 2008; 

Street et al., 2009; Strunk et al., 2010).

Two scales have been developed to measure patients’ comprehension and usage of cognitive 

therapy (CT) skills. The scores of these scales have demonstrated predictive validity of 

clinical outcomes for depression (Jarrett et al., 2011; Strunk et al., 2014). For example, 

the Skills of Cognitive Therapy (SoCT) is an eight-item patient- or therapist-reported 

scale developed to measure “patients’ understanding and use of basic CT skills,” such as 

the ability to recognize and change the relations between thoughts, mood, and behaviors 

(Jarrett et al., 2011). The Competencies of Cognitive Therapy Scale (CCTS) also has 

patient-reported (30 items) and therapist-rated (9 items) versions and measures the mastery 
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and skillful use of CT skills. Both measures were associated with changes in depressive 

symptoms, and other measures of CT skills. However, these measures, while useful in 

assessing the understanding and usage of CT skills, do not directly address agreement/

acceptance of the treatment content. They are also specific to CT and perhaps less 

generalizable to other psychological treatments.

Scales have been developed and used to measure patients’ use of therapy skills. The 

Homework Rating Scale –Revised Version (HRS-II) (Kazantzis et al., 2005) is a 12-item 

measure that has both patient-reported and therapist-reported versions. It assesses homework 

compliance as well as client beliefs about and consequences of homework engagement. 

This measure has demonstrated that increased engagement with and quality of homework 

completion has been predictive of outcomes (McDonald & Morgan, 2013; Sachsenweger et 

al., 2015). However, while the HRS-II offers data on the role of homework in treatment 

and can be used across disorders and treatments, like the SoCT and CCTS, it does 

not measure agreement/acceptance of treatment contents. Disorder specific homework 

adherence measures have also been developed. One example is the Patient EX/RP 

Adherence Scale (PEAS), which can be used to measure adherence to exposure therapy 

homework (Simpson et al., 2011). However, these treatment and disorder specific measure 

are limited to these specific populations.

Taken together, patient adherence to treatment has been recognized as an important factor 

influencing treatment outcome, and has been identified as a patient-level, modifiable barrier 

to the implementation of EBPTs (Harvey & Gumport, 2015; Kazdin, 2017). However, there 

are currently few validated and easily deployable measures of patient adherence to treatment 

that can be readily used across various types of psychological treatments. Although simple, 

deployable, and adaptable indices of patient adherence to treatment (i.e., single item rating 

scales of patient understanding, patient acceptance/agreement, or homework compliance) are 

predictive of clinical outcomes (e.g., Bissonnette, 2008; Dong, Soehner, Bélanger, Morin, 

& Harvey, 2018; Lasalvia et al., 2008; Mausbach, Moore, Roesch, Cardenas, & Patterson, 

2010), the reliability and validity of the compilation of these item scores have yet to be 

established. Moreover, few scales include measures of patient agreement/understanding. 

These constructs are often captured on separate measures of therapeutic alliance rather 

than as a metric of patient adherence to treatment (Fluckiger et al., 2021). A critical 

gap in the field exists for a comprehensive and psychometrically-validated measure of 

patient adherence to treatment during psychological treatments that is easily-administered, 

and deployable, and considers both agreement (i.e., acceptance/agreement of the treatment 

contents) and behavioral compliance (i.e., homework completion, and usage of skills). 

Such a measure of patient adherence to treatment could be used across different EBPTs to 

further characterize and understand the phenomenon of patient adherence/non-adherence to 

treatment with the goal of improving clinical outcomes.

The present study focuses on two samples. The first sample includes adults with Major 

Depressive Disorder (MDD) receiving cognitive therapy (CT) for depression. We chose 

this focus as depression is one of the most prevalent mental disorders and a leading cause 

of disability worldwide (Murray et al., 2012; Vos et al., 2012). The majority of patients 

who recover from depression will relapse (Eaton et al., 2008). Although CT is a widely 
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studied, evidence-based, and frontline treatment for depression (Cuijpers, Berking, et al., 

2013; Cuijpers, Hollon, et al., 2013), room still remains for improvement (Bockting et al., 

2015; Jarrett et al., 2013). The second sample incudes adolescents with an evening circadian 

preference, or “night owls,” who are at-risk for multiple health-related problems. Individuals 

with an evening circadian preference have a preference for going to bed later and waking 

later (Carskadon et al., 1993; Roenneberg et al., 2004). Approximately 40% of adolescents 

experience a shift towards an evening circadian preference, which coupled with early school 

start times, contributes to a cycle of insufficient sleep during adolescence (Crowley et al., 

2018). An evening circadian preference is associated with an increase in risk for a host of 

negative outcomes such as affective problems such as depression, anxiety, and suicidality 

(Goldstein et al., 2008; Gregory & Sadeh, 2012); substance use and impulsivity (Adan et 

al., 2010; Hasler et al., 2016), aggressive and antisocial behavior (Díaz-Morales et al., 2014; 

Schlarb et al., 2014), poor academic performance (Short et al., 2013), and obesity (Asarnow 

et al., 2017). These youth are particularly high-risk for negative outcomes. Both samples 

received an EBPT for their respective psychological problems.

The overall goal of this study is to report on the initial development of the Treatment 

Adherence Rating Scale (TARS) and assess its psychometric properties in the context of 

psychological treatments for adults with MDD and community-dwelling youth with an 

evening circadian preference and at-risk for multiple health-related problems. The present 

study has two specific aims. The first aim is to establish the internal consistency and 

structural validity of the TARS. We hypothesize that (a) the TARS scores will demonstrate 

adequate internal consistency and (b) that the five TARS items will be mapped onto a two-

factor model (i.e., agreement and compliance), based on the WHO definition of adherence 

(World Health Organization, 2003). The second aim is to examine the predictive validity 

of TARS scores. We hypothesize that TARS scores will demonstrate predictive validity 

as evidenced by: 1) negative correlations with depressive symptoms in Sample 1 and an 

evening circadian preference and average bedtime in Sample 2 at post-treatment and follow-

up and 2) positive correlations with functional improvement scores in Sample 1 and total 

sleep time in Sample 2 at post-treatment and follow-up. The third aim is to begin the process 

of establishing the construct validity of the TARS scores. We hypothesize that TARS scores 

will demonstrate convergent validity as evidenced by 1) positive correlations with treatment 

evaluation at post-treatment and follow-up in Sample 1 and Sample 2 and 2) positive 

correlations with a behavioral indicator of homework completion (i.e., average number of 

days sleep that was recorded on sleep diary and number of sleep diaries completed over the 

course of treatment) in Sample 2.

Methods

Development of the TARS

TARS items were derived based on the WHO definition of adherence (World Health 

Organization, 2003), which postulates that adherence has two subcomponents, agreement 

and compliance. Adherence is commonly indicated by behavioral compliance to treatment 

recommendations (e.g., Mausbach et al., 2010). In the medical literature, collaborative 

agreement between patients and providers agreement has also been identified as an 
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important aspect of adherence (Bissonnette, 2008; Vermeire et al., 2001). Therefore, TARS 

items incorporate both the agreement and the compliance aspects of adherence. The 

general principles used in generating the TARS items were to construct items that are 

efficient, easily-administered, and easily-adaptable across various EBPTs. The wordings and 

responses of the TARS items are presented in Supplement 1. Items 1 and 2 in TARS 

are intended to capture patient’s agreement and understanding of in-session treatment 

contents. Items 3–5 in TARS are to capture out-of-session compliance with treatment 

recommendations. The intended use of the TARS is for the therapist to rate each client’s 

treatment adherence on the five TARS items on a scale of 0% to 100% with 10% increments 

at the end of each weekly treatment session.

Participants and Procedures

Sample 1.—Participants were 48 adults with MDD (mean age = 44.27 years, 29 women), 

who received 14 weekly, 50-minute sessions of Cognitive Therapy (CT) for depression. 

Participants were randomized to receive either CT-as-usual according to published manuals 

(Beck, 1979), or CT plus a Memory Support Intervention (CT+Memory Support). The 

Memory Support Intervention was designed as an add-on to treatments-as-usual such as 

CT with the aim of improving patient memory of treatment contents (Harvey et al., 2014, 

2016). The study was approved by the Institutional Review Board. Full details are available 

elsewhere (Harvey et al., 2016).The Memory Support Intervention did not lengthen or 

modify the CT content (Harvey et al., 2016). Treatment condition (CT-as-usual versus 

CT+Memory Support) did not differ significantly on the TARS scores. Therefore, the two 

conditions were combined for the purpose of the current study.

The inclusion criteria for Sample 1 were: 1) ≥ 18 years of age; 2) able and willing to give 

informed consent; 3) diagnosis of MDD according to the Diagnostic and Statistical Manual 

of Mental Disorders, Fourth Edition, Text Revision (DSM-IV-TR; American Psychiatric 

Association, 2000); 4) minimum score of 26 or above on the Inventory of Depressive 

Symptomatology, Self-Report (IDS-SR; Rush, Gullion, Basco, Jarrett, & Trivedi, 1996); 5) 

minimum scores of 24 or above on the Inventory of Depressive Symptomatology, Clinician 

Report (IDS-C; Rush et al., 1996); and 6) stable medication regimen for the past month if 

participants were taking psychotropic medications.

Participants in Sample 1 were excluded if they met any of the following exclusion criteria: 1) 

history of bipolar affective disorder; 2) history of psychosis or psychotic features (including 

schizophrenia, schizophreniform disorder, schizoaffective disorder, delusional disorder, or 

psychotic organic brain syndrome); 3) current non-psychotic Axis I disorder that constitutes 

the principal diagnosis requiring treatment other than that offered within the study; 4) 

history of substance dependence in the past six months; 5) IQ below 80; 6) evidence of any 

medical disorder or condition that could cause depression, or preclude participation in CT 

or that is associated with memory problems; or 7) current suicidal risk sufficient to preclude 

treatment on an outpatient basis.

Sample 2.—Participants were 176 adolescents ages 10–18 years old with an evening 

circadian preference, who received six weekly, 50-minute sessions of individual therapy. 
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Participants were randomized to receive either the Transdiagnostic Sleep and Circadian 

Intervention for Youth (TranS-C; n = 89, mean age = 14.76 years, 49 women) or 

Psychoeducation (PE) (n = 87, mean age = 14.78 years, 53 females). The derivation and 

contents of TranS-C are documented in greater detail elsewhere (Harvey, 2015; Harvey & 

Buysse, 2017). Briefly, TranS-C targets modifiable psychosocial, behavioral, and cognitive 

processes. It was designed to treat sleep and circadian problems in youth and improve 

functional impairment. PE about sleep and health is an active control associated with sleep 

improvement (Harvey et al., 2015). A key difference between TranS-C and PE is that 

the emphasis of PE was only on providing information rather than facilitating behavior 

change. The study was approved by the Institutional Review Board at the University 

of California Berkeley. All participants provided informed consent or assent. Details are 

described elsewhere ((Harvey et al., 2018).

The inclusion criteria for Sample 2 was: 1) between 10 and 18 years of age, 2) residing 

with a parent or guardian, and going to school or work by 9am at least 3 days per 

week; 3) proficiency in English; 4) a minimum score of 27 on the Children’s Morningness-

Eveningness Preferences Scale; 5) a late sleep onset time for at least 3 nights per week 

according to a 7-day self-reported sleep diary (i.e., 10:40pm or later for 10–13 year olds, 

11pm or later for 14–16 year olds, and 11:20pm or later for 17–18 year olds); and 6) 

evidence of being ‘at risk’ on one or more of the five domains of functioning (i.e., 

behavioral, cognitive, emotional, physical, social). Participants ceased taking medications 

related to sleep 30 days prior to the intake assessment (two weeks for melatonin).

Youths were excluded if they 1) experienced a physical or neurological degenerative 

condition related to sleep disturbance; 2) obstructive sleep apnea, restless legs syndrome, 

or periodic limb movement disorder, pervasive developmental disorder; 3) were diagnosed 

with bipolar disorder, schizophrenia, or another Axis I disorder or condition, which are 

associated with high risks of harm; or 4) experienced substance dependence in the past six 

months.

Measures

For both samples, we selected the primary clinical outcomes for each clinical trial as the 

outcome variables used to evaluate the validity of TARS scores. In addition to clinical 

outcomes, we have included a measure of treatment expectancy. Specific measures for each 

sample are described below.

Sample 1.

Inventory of Depressive Symptoms-Self Report (IDS-SR).: Participants’ symptoms of 

depression were measured at post-treatment and 6-month follow-up using the IDS-SR. The 

IDS-SR is a widely-used, 30-item measure with established reliability and validity (Rush 

et al., 1996). Items were rated on a 4-point scale. In the current sample, the Cronbach’s 

α for the IDS-SR items was 0.89 and 0.92 at post-treatment and 6-month follow-up 

respectively. A IDS-SR score for each time point was generated based on Rush’s (1996) 

scoring instruction with higher scores indicating greater depression symptom severity.

Gumport et al. Page 6

J Behav Ther Exp Psychiatry. Author manuscript; available in PMC 2023 June 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Global Assessment of Functioning (GAF).: Functional impairment of participants 

measured using the GAF, which is an assessor-rated scale that ranges from 1 to 100 

with lower scores indicating more severe impairment (American Psychiatric Association, 

2000b). Excellent inter-rater reliability has been reported for the GAF between trained 

clinicians as well as between researchers (Hilsenroth et al., 2000; Startup et al., 2002; 

Vatnaland et al., 2007). There is also evidence supporting its validity for indicating global 

psychopathology/illness severity and change over time (Skodol et al., 1988). The GAF was 

rated at post-treatment and at 6-month follow-up.

Credibility and Expectancy Questionnaire (CEQ).: We examined credibility of therapy 

and expectancy of improvement using the Credibility and Expectancy Questionnaire (CEQ), 

which is a 5-item measure with satisfactory psychometric properties (Devilly & Borkovec, 

2000). At the end of the second weekly session, post-treatment assessment, and follow-up 

assessments, participants rated credibility of treatment (item 1 to 4) on a 9-point Likert scale 

and circled the percentage of improvement in sleep symptoms they expected to occur (item 

5). A sum score of the five items was generated for each participant with higher scores 

indicating higher credibility and expectancy. The CEQ was administrated to the participants 

at the end of the first treatment session.

Sample 2.

Children’s Morningness-Eveningness Preference (CMEP).: Participants’ circadian 

preference was examined via CMEP at baseline, post-treatment, 6-month follow-up, and 

12-month follow-up assessments. The CMEP (Carskadon et al., 1993) is 10-item multiple-

choice scale ranging from 10 to 43, with higher scores indicating a morning preference and 

lower scores indicating an evening circadian preference (Carskadon et al., 1993).

Sleep diary.: Trained undergraduate research assistants made a scripted phone call to the 

participants each morning to collect their 7-day sleep diary at baseline, post-treatment, 

6-month follow-up, and 12-month follow-up assessments. Two sleep outcomes (Carney et 

al., 2012) were derived from the collected sleep diary in a manner that is consistent with 

standard guidelines (Buysse et al., 2006). Bedtime (BT) was calculated by averaging the 

bedtime reported on the sleep diary on weeknights. Total sleep time (TST) was calculated 

by subtracting time to fall asleep, sum of the duration of each awakening after sleep onset, 

and terminal wakefulness (i.e., time getting out of bed for the day minus time of the final 

awakening) from duration of time in bed. The average of TST on weeknights was calculated.

Completion of sleep diary.: Over the course of treatment, participants in the TranS-C 

condition were required to keep a daily sleep diary each morning to track their sleep. 

Participants in PE did not complete a sleep diary during the treatment because one key 

distinction between TranS-C and PE was that only TranS-C provided coaching for sleep 

change. The number of nights the sleep diary was completed by the youth between two 

adjacent treatment sessions was extracted for each participant. The average number of nights 

sleep diary was recorded during treatment served as a proxy for homework completion. If a 

participant partially or fully completed a sleep diary, the sleep diary was deemed complete. 

Gumport et al. Page 7

J Behav Ther Exp Psychiatry. Author manuscript; available in PMC 2023 June 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



The number of sleep diaries completed during treatment was served as a second proxy for 

homework completion.

CEQ.: The CEQ (Devilly & Borkovec, 2000) was administrated to participants at the end of 

the second session, post-treatment, and 6-month and 12-month follow-up.

Data Analysis

All data analyses were conducted in Stata 14 (StataCorp, 2015)and Mplus 8 (Muthén & 

Muthén, 2017). The internal consistency of the TARS scores was assessed by calculating 

the inter-item correlations of TARS items and Cronbach’s α. To identify the latent 

constructs associated with the ratings on the TARS items, we conducted exploratory factor 

analyses (EFAs) using the data from Sample 1, based on Fabrigar and colleagues’ (1999) 

recommendations. We conducted confirmatory factor analyses (CFAs) with maximum 

likelihood estimation and fixed factor variance using data from Sample 2. As the TARS 

was administrated weekly to patients over the course of the treatment in both studies, 

we accounted for the non-independence among observations nested in individuals (i.e., 

within-class clustering) by controlling for clustering in our analyses using Mplus. For both 

samples, we elected to use a single-level EFA/CFA and did not nest by therapist as the 

recommendations for clustering suggest having a minimum of 20 to include a variable as a 

cluster (Cameron & Miller, 2015; McNeish et al., 2017). In Sample 1 we had 3 therapists 

and in Sample 2 we have 18 therapists, which is lower than these recommendations.

EFA using Sample 1.—The appropriateness of EFA for Sample 1 was determined based 

on the goal of this study, which was to identify the factor structure of a newly developed 

measure with limited evidence to specify a prior factor model (Fabrigar et al., 1999). 

Sample size recommendations for EFA suggest a minimum sample of at least 100–300 cases 

(Ferguson & Cox, 1993), with 500 cases considered “very good” (Comrey & Lee, 1992). 

We include 552 scales in the analyses for Sample 1. We extracted one-factor and two-factor 

solutions applying oblique Geomin rotation, which allows the items to be correlated. The 

pairwise correlations between items ranged from 0.35 to 0.83. Simulation studies have 

demonstrated that Geomin oblique is suitable when the number of factors are below three 

(Browne, 2001). Fabrigar et al. (1999) listed iterated principal factor, principal factor, and 

maximum likelihood as common and reasonable methods for EFA model fitting. Maximum 

likelihood (ML) is recommended if the distributions of measured variables there is no 

presence of severe non-normality. We detected non-normality in ratings of TARS item 1 

in Sample 1; However, in Mplus using maximum likelihood with robust standard errors 

and chi-square test statistic (MLR) (Yuan & Bentler, 2000) is robust to non-normality and 

non-independence of observations when complex data is specified (Muthén & Muthén, 

2017).

Multiple criteria were used to determine the number of factors retained based on expert 

recommendations (e.g., Fabrigar et al., 1999; Henson & Roberts, 2006). Three criteria were 

used for the present study: 1) Kaiser’s (1960) criterion, which involved assessing rating 

scores of TARS items, such that factors with eigenvalues above one were retained; 2) 

Cattell’s (Cattell, 1966) scree test, which involved evaluating the rating scores of TARS 
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items, inspecting a graph of the observed eigenvalues ordered from largest to smallest, 

looking for natural break or drop-off point where the curve flattens off, and using the 

number of data points above the drop-off point as an indicator of number of factors to retain; 

and 3) Horn’s (1965) parallel analysis, which involved comparing the observed eigenvalues 

to the “expected” eigenvalues obtained by a simulated distribution of eigenvalues from 

random samples that parallel the observed data in terms of the number of items and sample 

size, and using the number of observed eigenvalues exceeding expected eigenvalues as an 

indicator of factors to retain.

CFA using Sample 2.—To assess the validity of the proposed conceptual model from 

Sample 1, we performed a set of CFAs using data from Sample 2. CFAs offered parameter 

estimates, standard errors, goodness-of-fit statistics, and modification indices that can assist 

in model comparisons and scale refinements. A sample size of at least 150–315 cases 

is recommended for CFA (Boomsma & Hoogland, 2001; Muthén & Muthen, 2002). We 

include 919 TARS scales from Sample 2 in the CFA. ML was also used to conduct CFA, 

as the distributions of all TARS items in Sample 2 did not appear to violate the normality 

assumption (kurtosis < 7). We compared two models: 1) a one-factor model that includes 

all five items under a general factor of adherence, as indicated by EFA, and 2) a two-factor 

model (i.e., items 1 and 2 loading onto the “agreement/understanding” factor, items 3–

5 loading onto the “compliance” factor), consistent with the WHO (2003) definition of 

adherence. Absolute fit criteria included comparative fit index (CFI) equal to or greater than 

0.95 (Hu & Bentler, 1999), the Tucker-Lewis index (TLI) greater than 0.90 (Bentler, 1990), 

root mean square error of approximation (RMSEA) equal to or less than 0.08 (Browne & 

Cudeck, 1993; Schreiber et al., 2006). Comparative fit statistics included Akaike information 

criterion (AIC), Bayesian information criterion (BIC), and sample size adjusted BIC.

Predictive validity was assessed by examining the correlation coefficients between TARS 

scores and clinical outcome scores in Sample 1 (i.e., IDS-SR, GAF scores) and the 

correlation coefficients between TARS scores and primary clinical outcome scores in 

Sample 2 (i.e., CMEP, average weeknight bedtime, weeknight TST). Construct validity 

was assessed by examining the correlation coefficients between TARS scores and CEQ 

scores in Sample 1 and Sample 2 correlation coefficients between TARS scores and average 

number of completed sleep diary during treatment in Sample 2. In Sample 2, agreement/

understanding scores were generated by summing ratings of items 1 and 2; compliance 

scores were calculated by summing ratings of item 3 to 5 of TARS. Average ratings on each 

available TARS items across sessions were used in this analysis. Data from both treatment 

groups in Sample 1 and data from the Trans-C group in Sample 2 were used in these 

analyses.

Results

Descriptive Statistics

Demographic information for Sample 1 is presented in Supplement 2. Demographic 

information for Sample 2 is presented in Supplement 3. The descriptive statistics (Ms and 

SDs) of the TARS items are presented in Table 1.
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Internal Consistency of the TARS Scores

Inter-item correlations of TARS are presented in Table 1. In both samples, the inter-item 

correlation coefficients were in the medium to large range based on Cohen’s (1992) 

guidelines. Based on Nunnally’s (Nunnally, 1978) guidelines, the internal consistency 

coefficients were considered “good” for both samples. Cronbach’s α of TARS scores in 

Sample 1 was 0.87. Cronbach αs were 0.90 for agreement/understanding and 0.95 for 

compliance in the two-factor CFA model in Sample 2. The mean inter-item correlation 

coefficient was 0.83 for Sample 1 and the mean inter-item correlation was 0.87 in Sample 2.

Factor Structure

EFA using Sample 1.—Ratings of the TARS items during weekly treatment sessions in 

Sample 1 were used for EFAs. A total of 552 TARS scales were used in the EFA. Geomin 

rotated factor loadings from one- and two-factor solutions for TARS scores are presented in 

Table 2. For the TARS items, only one eigenvalue (3.36) was greater than one, suggesting 

a one-factor solution using Kaiser’s (1960) criterion. Cattell’s (1966) scree test suggested 

a two-factor solution, as two factors had eigenvalues above a visually determined drop-off 

point. Horn’s (1965) parallel analysis suggested a two-factor solution, as two factors had 

observed eigenvalue exceeding its corresponding expected eigenvalues. As evident in Table 

2, however, the two-factor solution was a Heywood case (i.e., item 4 had a negative unique 

variance), possibly due to too many common factors extracted given the relatively small total 

number of items (Dillon et al., 1987). Therefore, a one-factor solution was adopted.

CFA using Sample 2.—Table 3 shows the parameter estimates of both one-factor 

and two-factor models using Sample 2. Fit statistics are presented in Supplement 4. A 

total of 919 TARS scales were used in the CFA. Results suggested that the two-factor 

model fit better than the one-factor model. The two-factor model exhibited loadings that 

ranged between 0.78 to 0.96, with satisfactory model fit statistics, CFI=0.98, TLI=0.95, 

and RMSEA=0.05 (95% CI, 0.02–0.78). The one-factor CFA model loading 5 items 

was suboptimal due to poor absolute model fit, CFI=0.60, TLI=0.20, and RMSEA=0.18 

[95% CI, 0.16–0.21], as well as poorer comparative fit statistics, AIC=26979, BIC=27051, 

adjusted BIC=27003, with respect to the two-factor model, AIC=26578, BIC=26655, 

adjusted BIC=26604. Thus, the two-factor CFA model was selected.

Predictive validity

As shown in Table 4, we examined the correlations between TARS scores and outcomes 

measures, including scores of IDS-SR and GAF in Sample 1. As displayed in Table 5, we 

examined the correlations between TARS scores and scores of primary outcomes, including 

CMEP, weeknight TST and BT. TARS scores were significantly and meaningfully correlated 

with scores from the relevant constructs in both samples. In Sample 1, TARS scores were 

negatively correlated with IDS-SR scores at post-treatment, and were positively correlated 

with GAF scores at post-treatment and 6-month follow-up. In Sample 2, compliance was 

positively correlated with CMEP scores at 6-month and 12-month follow-ups and was 

negatively correlated with TST at post-treatment. Agreement was not associated with 
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outcomes. For both samples, the corresponding effect sizes were in the small to medium 

range according to Cohen’s (1992) guidelines.

Construct validity

Results for Sample 1 are displayed in Table 4 and results for Sample 2 are presented in Table 

5. In Sample 1, the TARS was not correlated with the CEQ when it was administered after 

Session 1. In Sample 2, agreement was positively correlated with CEQ scores at 6-month 

and 12-month follow-ups, agreement was positively correlated with weekly average of 

nights sleep information that was recorded during treatment, and compliance was positively 

correlated with CEQ scores at post-treatment and 6-month follow-up. The corresponding 

effect sizes were in the small to medium range according to Cohen’s (1992) guidelines.

Discussion

The overarching goal was to report on the development of the Treatment Adherence Rating 

Scale (TARS) and to provide preliminary results of its psychometric properties in the context 

of two psychological treatments. The first aim was to develop and assess the internal 

consistency and establish the factor structure of the TARS items. As predicted, the results 

indicated that the TARS demonstrated adequate internal consistency (Nunnally, 1978). An 

EFA was first conducted because there was no prior evidence regarding the potential factor 

structure. EFA results indicated a one-factor solution for the TARS. CFA supported a two-

factor model, which mapped onto the two core components described in the WHO (2003) 

definition of adherence. It is worth noting that the two-factor solution for TARS scores 

also mapped onto the agreement and compliance dimensions, although this model was not 

selected because of the presence of a Heywood case.

The second aim was to evaluate the predictive validity of the TARS. In Sample 1, TARS 

scores were expected to be negatively correlated with depression symptom scores and 

positively correlated with functional impairment. Indeed, TARS scores were moderately 

negatively correlated with depressive symptoms scores at post-treatment. TARS scores were 

also positively correlated with functioning improvement at both post-treatment and 6-month 

follow-up. In Sample 2, higher TARS scores were hypothesized to be correlated with better 

sleep and circadian outcomes. Greater compliance scores were indeed positively correlated 

with less of an evening circadian preference (i.e., higher scores indicate a lower evening 

circadian preference) at the two follow-up time points. The findings from both samples 

are consistent with other studies examining patient adherence to treatment for depression 

and treatment for sleep problems that have demonstrated that a therapist-rated measure of 

adherence is associated with treatment outcome (Matthews et al., 2013; Vincent & Hameed, 

2003). Surprisingly, total sleep time at post-treatment was significantly negatively correlated 

with compliance scores, which is divergent from prior research that has demonstrated a 

robust relationship between homework completion and treatment outcome (Kazantzis et al., 

2010; Mausbach et al., 2010). Future research should replicate and clarify this unexpected 

relationship. Overall, results from Sample 1 and Sample 2 strongly support the predictive 

validity of TARS scores in that TARS scores are predictive of most relevant clinical 

outcomes.
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The third aim was to begin the process of establishing convergent validity of the TARS. In 

Sample 1, TARS scores were expected to be significantly correlated with higher treatment 

expectancy and in Sample 2 agreement and compliance were expected to be significantly 

correlated with higher treatment expectancy and better homework completion (i.e., weekly 

completion of sleep diary). In Sample 1, TARS scores were not significantly associated 

with treatment expectancy. This may be because expectancy was assessed prior to most of 

the TARS ratings being completed. Future research is needed to unpack the relationship 

between expectancy and patient adherence to treatment recommendations. In Sample 2, 

both agreement and compliance were positively associated with treatment expectancy at 

6-month follow-up. Compliance was positively correlated with treatment expectancy at 

post-treatment, while agreement was positively correlated with treatment expectancy at 

12-month follow-up. Agreement was positively correlated with the average number of nights 

recorded on sleep dairy during treatment. Overall, the results offer preliminary support for 

the construct validity of the TARS as TARS scores were correlated with the included process 

constructs.

One strength of the TARS is that it is short and easily administered via a paper and pencil 

assessment that can be used as part of the routine procedures. Hence, it can be used during 

treatment sessions to monitor weekly treatment adherence. Second, the TARS items are 

derived from the definition of adherence provided by the WHO. As indicated, the items 

captured both understanding/agreement and behavioral compliance. Therefore, the TARS 

items appear to be more comprehensive than measuring treatment adherence using single 

indices such as homework completion. Third, the psychometric properties of the TARS were 

evaluated using two samples —first examined in Sample 1 (adults with MDD receiving CT), 

then verified using CFAs in Sample 2 (at-risk adolescents receiving psychosocial treatment 

for sleep problems). Moreover, as demonstrated in the current study, the contents of the 

TARS items are not specific to any particular EBPT or patient population and can be easily 

adapted to be used across patient populations, age groups, and types of EBPTs.

There are several limitations to the present study. First, we examined the psychometric 

properties of the TARS in adults with MDD receiving CT and adolescents with sleep 

and circadian problems receiving a psychosocial treatment. Future research should expand 

the utility of the TARS to other patient populations and other treatments to examine the 

generalizability of the TARS. Such research would be particularly important given that 

the TARS is intended to be deployable and adaptable to a variety of treatments and 

patient populations. Future studies should consider measuring skill use using validated 

measures (e.g., SoCT or CCTS) to further examine the discriminant validity of the TARS. 

Additionally, the evidence surrounding GAF should be interpreted with caution, as it was 

removed from the DSM-5 (Gold, 2014). Future studies should replicate this study and 

examine the latent construct with larger sample sizes to rework the items as needed. Future 

research should consider examining the relationship between TARS and session-by-session 

outcomes to further examine the impact of patient adherence to treatment recommendation 

on treatment outcomes. Without examining if the TARS as a predictor of subsequent 

symptom change, we are unable to disentangle if the results observed in this study were due 

to a relationship between prior symptoms change and TARS scores (i.e. patients who were 

already improving had better adherence). In addition, the TARS is a therapist-reported scale. 
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Therapist-rated scales are subject to biases, including social desirability. Future research 

examining patient ratings of these items are needed for further validation of the TARS. Note 

that therapist level intraclass correlation ranged from 0.011 to 0.164 in Study 1 and 0.106 

to 0.195 in Study 2 and we did not include therapist as a cluster variable in our multilevel 

analyses due to relatively few number of clusters in both samples; future studies with more 

clusters (i.e., therapists in the study) and larger sample sizes should include therapist as a 

cluster variable or utilize bootstrapping to address potential biases in an unbalanced few 

cluster design (Cameron & Miller, 2015).

In sum, the current study provided preliminary results supporting the reliability and validity 

of TARS scores as a measure of patient’s treatment adherence. This therapist-rated measure 

can be used to assess patient treatment adherence during weekly therapy sessions. The 

TARS has the potential to be readily used to monitor treatment adherence in a variety 

of EBPTs given that it is intended to be highly generalizable and not specific to adults 

with MDD or adolescents with an evening circadian preference receiving a psychosocial 

treatment. The development of the TARS provides an initial step to measure patient 

treatment adherence to EBPTs. Future studies are needed to further establish validity and 

reliability of the TARS scores and to apply this measure to other EBPTs and patient 

populations.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Table 1.

Descriptive Statistics and Inter-item of the Treatment Adherence Rating Scale (TARS) items

Descriptive Statistics Inter-item Correlations

N M SD 1 2 3 4 5

Sample 1 

 1. Understanding 552 83.42 14.66 -

 2. Accept/agree with content 550 78.62 16.72 0.71 -

 3. Complete practice at home 504 68.99 24.75 0.35 0.41 -

 4. Adherence to instruction 503 71.73 19.24 0.48 0.57 0.80 -

 5. Overall mastery of skills 498 67.29 20.38 0.48 0.60 0.62 0.83 -

Sample 2 

 1. Understanding 919 88.81 13.44 -

 2. Accept/agree with content 918 85.90 15.87 0.73 -

 3. Complete practice at home 397* 79.40 23.87 0.46 0.51 -

 4. Adherence to instruction 562* 77.63 23.55 0.40 0.50 0.82 -

 5. Overall mastery of skills 544* 76.98 23.39 0.46 0.55 0.81 0.91 -

Note. N = no. of observations. M = Mean. SD = Standard Deviation. For correlation coefficients, all p < 0.001 for correlation coefficients.

*
The Psychoeducation group in Sample 2 did not have homework assigned, thus leading to a smaller sample size for item 3–5.
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Table 3.

Confirmatory Factor Analysis Results for One-factor and Two-factor Models.

One-Factor Model Two-Factor Model

Loadings (SE) Communalities Loadings (SE) Communalities

1. Understanding 0.59 (0.06) 0.35 0.78*(0.05) 0.61

2. Accept/agree with content 0.05 (0.05) 0.00 0.93*(0.04) 0.86

3. Complete practice at home 0.87 (0.03) 0.76 0.86 (0.03) 0.74

4. Adherence to instruction 0.94 (0.03) 0.88 0.94 (0.03) 0.88

5. Overall mastery of skills 0.97 (0.01) 0.94 0.96 (0.02) 0.92

Note.

*
Item 1 and Item 2 mapped onto Factor 1 = agreement/understanding. Item 3, Item 4, and Item 5 mapped on to Factor 2 = compliance.
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Table 4.

Correlations between Treatment Adherence Rating Scale (TARS) Scores and Validity Measures in Sample 1.

TARS total

IDS-SR

 Post-treatment −0.39*

 6-month follow-up −0.24

GAF

 Post-treatment 0.33*

 6-month follow-up 0.36*

CEQ

 After session 1 0.28

Notes. IDS-SR = Inventory of Depressive Symptoms- Self-Report. GAF = Global Assessment of Functioning. CEQ = Credibility Expectancy 
Questionnaire.

*
p < 0.05

**
p < 0.01.
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Table 5.

Correlations between Treatment Adherence Rating Scale (TARS) Scores and Validity Measures in Sample 2.

Agreement/Understanding Compliance

CMEP

 Post-treatment 0.18 0.23

 6-month follow-up 0.10 0.25*

 12-month follow-up 0.23 0.28*

Average weeknight total sleep time

 Post-treatment −0.09 −0.29*

 6-month follow-up −0.02 −0.09

 12-month follow-up −0.11 −0.06

 Post-treatment −0.12 −0.05

 6-month follow-up 0.02 0.11

 12-month follow-up −0.01 < 0.01

CEQ

 Post-treatment 0.12 0.30*

 6-month follow-up 0.37** 0.33*

 12-month follow-up 0.26* 0.17

Completion of Sleep Diary (homework)

 Nights of sleep recorded during treatment 0.26* 0.22

 Sleep diary completed during treatment 0.14 0.22

Notes. CMEP = Children’s Morningness—Eveningness Preferences Scale. CEQ = Credibility and Expectancy Questionnaire.

*
p < 0.05

**
p < 0.01.
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