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Abstract
This paper presents two studies conducted to develop and evaluate a new pragmatic measure of therapist adherence to Dia-
lectical Behavior Therapy (DBT): the DBT Adherence Checklist for Individual Therapy (DBT AC-I). Study 1 used item 
response analysis to select items from the gold standard DBT Adherence Coding Scale (DBT ACS) using archival data from 
1271 DBT sessions. Items were then iteratively refined based on feedback from 33 target end-users to ensure relevance, 
usability, and understandability. Study 2 examined the psychometric properties of the DBT AC-I as a therapist self-report and 
observer-rated measure in 100 sessions from 50 therapist-client dyads, while also evaluating predictors of therapist accuracy 
in self-rated adherence. When used as a therapist self-report measure, concordance between therapist and observer ratings was 
at least moderate (AC1 ≥ 0.41) for all DBT AC-I items but overall concordance (ICC = 0.09) as well as convergent (r = 0.05) 
and criterion validity (AUC = 0.54) with the DBT ACS were poor. Higher therapist accuracy was predicted by greater DBT 
knowledge and adherence as well as more severe client suicidal ideation. When used by trained observers, the DBT AC-I 
had excellent interrater reliability (ICC = 0.93), convergent validity (r = 0.90), and criterion validity (AUC = 0.94). While 
therapists’ self-rated adherence on the DBT AC-I should not be assumed to reflect their actual adherence, some therapists 
may self-rate accurately. The DBT AC-I offers an effective and relatively efficient method of evaluating adherence to DBT 
when used by trained observers.
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Dialectical Behavior Therapy (DBT; Linehan, 1993) is 
an evidence-based psychotherapy (EBP) that is primarily 
used to treat borderline personality disorder (BPD; Storebø 
et al., 2020) and self-injurious behaviors (SIB; DeCou et al., 
2019). Substantial efforts have been made to implement 

DBT around the world at the clinic, system, state, and 
national levels (e.g., Carmel et al., 2014; DuBose et al., 
2019; Flynn et al., 2020; Herschell et al., 2014). Encourag-
ingly, research has found that leading DBT training models 
result in high rates of adoption and sustainability of DBT in 
diverse healthcare settings (e.g., Navarro-Haro et al., 2019; 
Swales et al., 2012). However, little is known about the 
degree to which DBT is delivered with fidelity once adopted, 
which is a critical aspect of quality assurance and indicator 
of implementation success (Proctor et al., 2009). Therapist 
adherence is a core component of fidelity and refers to the 
degree to which therapists deliver the treatment procedures 
as intended (Perepletchikova et al., 2007). In DBT, higher 
therapist adherence leads to better outcomes for clients 
(Harned et al., 2022), making it a particularly important 
target for implementation and quality assurance efforts.

A primary barrier to evaluating the impact of DBT imple-
mentation efforts on therapist adherence has been the lack of 
a pragmatic method of measuring adherence. As is typical 
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for adherence measures more broadly (Schoenwald & Gar-
land, 2013), the gold standard measure of adherence to DBT 
utilizes direct observational methods in which trained coders 
rate recorded therapy sessions. The DBT Adherence Coding 
Scale (DBT ACS; Linehan & Korslund, 2003) is a compre-
hensive, observational measure that assesses the degree to 
which therapists sufficiently deliver each DBT strategy in 
a session. The DBT ACS has excellent inter-rater reliabil-
ity, strong discriminant validity, and generates dependable 
adherence scores (Harned et al., 2021a, b). The DBT ACS 
is also effective in predicting reductions in key client out-
comes, including suicide attempts, psychiatric hospitaliza-
tions, and treatment dropout (Harned et al., 2022).

Although the DBT ACS is a highly effective method of 
measuring adherence to DBT, it is not practical for use as 
a quality assurance tool in routine care. As is true with any 
observational adherence measure (Schoenwald et al., 2011), 
the DBT ACS requires considerable resources to use (e.g., 
time, money, equipment) and can be burdensome for both 
therapists and clients (e.g., due to having to record ses-
sions). Additional barriers specific to the DBT ACS include 
its length and complexity (66 items coded on a 6-point 
Likert scale), the extensive training required to become a 
reliable coder, access restrictions that limit its availability 
to approved coders, and the high cost associated with its 
use. As a result, the DBT ACS has only been used for high 
stakes purposes, including treatment outcome research and 
therapist certification. This has left therapists, programs, and 
systems that have invested in the implementation of DBT 
with no way to evaluate if the treatment is being delivered 
in a manner consistent with the evidence-based interven-
tion. This is particularly concerning given a recent study 
finding a high rate of non-adherent sessions (48%) among 
therapists trained in a system-level DBT initiative (Harned 
et al., 2021a, b). Thus, there is a critical need to develop 
pragmatic measures of DBT adherence that can be used to 
guide quality assurance efforts in diverse practice contexts.

Developing pragmatic measures of adherence is challeng-
ing because of the tension that exists between effectiveness 
(psychometric rigor) and efficiency (feasibility for use in rou-
tine care), both of which are difficult to achieve in a single 
instrument (Schoenwald et al., 2011). To date, most efforts 
to resolve this tension have focused on developing self-report 
measures for therapists to rate their own delivery of a treatment 
(Schoenwald & Garland, 2013). While therapist self-report 
measures are typically feasible (e.g., quick, inexpensive, non-
intrusive), most studies have found low concordance between 
therapist self-report and observer ratings due to therapists 
tending to overestimate their adherence (e.g., Brookman-
Frazee et al., 2021; Brosan et al., 2008; Hogue et al., 2015; 
Hurlburt et al., 2010; Martino et al., 2009). However, higher 
concordance has been found for some EBPs (e.g., Brookman-
Frazee et al., 2021; Hogue et al., 2015) and when rating the 

presence/absence of techniques rather than frequency or 
competence (e.g., Martino et al., 2009). In addition, certain 
therapist characteristics (e.g., higher confidence, less profes-
sional experience) and session factors (e.g., ability to carry out 
planned activities) may improve the accuracy of self-ratings 
(Brookman-Frazee et al., 2021; Loades & Myles, 2016). Taken 
together, these findings suggest that therapist self-report offers 
an efficient method of measuring adherence but requires evalu-
ation to determine whether and under which conditions it may 
be effective.

Given the challenges associated with therapist self-report, 
another option for improving the efficiency of adherence meas-
urement without sacrificing effectiveness is to simplify and 
streamline gold standard observational measures. Potential 
modifications to observational measures that may improve 
efficiency include converting them to a checklist format, sim-
plifying the rating scale, and reducing the number of items 
(Schoenwald et al., 2011). For the DBT ACS, this could 
involve condensing the measure to the most critical DBT strat-
egies, collapsing the 6-point rating scale to a binary scale, and 
using a checklist format that includes behavioral anchors that 
describe adherent and non-adherent delivery of each strategy.

This paper reports the results of two studies that describe 
the development and evaluation of a new pragmatic measure of 
adherence to DBT: the DBT Adherence Checklist for Individ-
ual Therapy (DBT AC-I). Consistent with recommendations to 
use well-established observational measures as the foundation 
for developing pragmatic adherence measures (Schoenwald 
et al., 2011), the DBT AC-I was derived from the DBT ACS as 
this approach was expected to be more likely to yield a meas-
ure with strong psychometric properties and construct valid-
ity (Hogue et al., 2015). Overall, the aim of this project was 
to develop a measure that: (a) was brief and easy to use, (b) 
could be completed as a therapist self-report or observer-rated 
measure, (c) had strong psychometric properties, (d) could be 
used for quality assurance purposes in routine practice, and (e) 
would be free and publicly available. Study 1 focused on devel-
oping the DBT AC-I and an accompanying training manual 
based on item response analysis of archival DBT ACS data 
followed by iterative feedback from target end-users. Study 
2 evaluated: (1) the reliability and validity of the DBT AC-I 
when used as a therapist self-report measure, (2) therapist-, cli-
ent-, and session-level predictors of therapist accuracy in rating 
their own adherence on the DBT AC-I, and (3) the reliability 
and validity of the DBT AC-I when used by trained observers.
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Study 1: Development of the DBT AC‑I

Method

Participants

DBT Therapists (n = 27)  Therapists were recruited from July 
to October 2019 by posting information about the study on 
listservs (email groups) for mental health professionals, 
including a DBT-specific listserv. Interested individuals 
were directed to complete an online screening questionnaire 
to determine eligibility. Inclusion criteria were: (1) currently 
delivering DBT individual therapy in a routine practice set-
ting (defined as any setting other than an academic medi-
cal or research setting); (2) completed at least some training 
in DBT (defined as at least one of the following: 2 + days 
of workshops, a graduate level course in DBT, 6 + hours of 
online training, or reading any of Linehan’s DBT manuals); 
(3) licensed or working under the supervision of a licensed 
mental health provider; and (4) age 18 + . Individuals were 
excluded if they: (1) had insufficient English proficiency; 
(2) did not reside in the United States; and/or (3) conducted 
professional training in DBT and/or were trained in the DBT 
ACS. See Table 1 for therapist characteristics.

Overall, 215 individuals completed the online therapist 
eligibility screen, 136 (63.3%) of whom reported meeting 
the eligibility criteria. Reasons for exclusion were: (1) did 
not reside in the United States (n = 16), (2) worked in an 
academic medical or research setting (n = 9), (3) did not 
provide DBT individual therapy (n = 4), (4) was unlicensed 
without a supervisor (n = 2), and (5) conducted profes-
sional training in DBT and/or was trained in the DBT ACS 
(n = 48). For each iteration of the formative evaluation, 
6–12 unique therapists were recruited from the pool of 
eligible therapists with the goal of achieving a sample with 
varying degrees, practice settings, and levels of training 
in DBT. Of the 136 eligible therapists, 39 were invited to 
participate of whom 27 (69.2%) enrolled in the study. The 
remainder did not respond to recruitment emails (n = 9), 
declined participation (n = 2), or were no longer eligible 
to participate (n = 1).

DBT Experts (n = 6)  DBT experts were recruited from the 
professional networks of the research team. Experts could 
participate in multiple iterations of the formative evalu-
ation. Inclusion criteria were: (1) conducts professional 
training in DBT for a recognized DBT training company, 
and/or (2) is a reliable coder on the DBT ACS.

Procedures

All study procedures were approved by the VA Puget 
Sound Institutional Review Board.

Initial Scale Development

Original Measure  Items were derived from the DBT ACS 
(Linehan & Korslund, 2003) that includes 66 items across 
12 subscales that reflect the strategies used in DBT as speci-

Table 1   Therapist characteristics

Data are presented as n (%) unless otherwise noted

Study 1 Thera-
pists (n = 27)

Study 2 
Therapists 
(n = 50)

Age, M ± SD 37.3 ± 7.8 40.7 ± 11.7
Gender
 Female 21 (77.8) 42 (84.0)
 Male 6 (22.2) 8 (16.0)

Race/Ethnicity
 Non-Hispanic White 25 (96.2) 42 (84.0)
 Hispanic White 1 (3.7) 5 (10.0)
 Asian/Asian-American 1 (3.7) 3 (6.0)

Degree
 Masters 17 (63.0) 36 (72.0)
 Doctoral 10 (37.0) 14 (28.0)

Discipline
 Psychologist 10 (37.0) 12 (24.0)
 Social worker 9 (33.3) 17 (34.0)
 Mental health counselor 8 (29.6) 18 (36.0)
 Other 0 (0.0) 3 (6.0)

DBT Program Setting
 Community mental health center 9 (33.3) 15 (30.0)
 Private practice 12 (44.4) 31 (62.0)
 Medical center 1 (3.7) 2 (4.0)
 College counseling center 2 (7.4) 0 (0.0)
 Residential/day treatment 1 (3.7) 2 (4.0)
 Inpatient psychiatric unit 2 (7.4) 0 (0.0)

DBT Training
 Read Linehan’s, 1993 DBT manual 27 (100.0) 50 (100.0)
 Read Linehan’s 2015 DBT skills 

manual
26 (96.3) 49 (98.0)

 Graduate coursework/practicum 12 (44.4) 19 (38.0)
 Supervision within agency – 31 (62.0)
 Supervision with an external expert – 30 (60.0)
 DBT online training course 13 (48.1) 25 (50.0)
 DBT workshop 26 (96.3) 49 (98.0)
 Days of workshop training, M ± SD 17.8 ± 26.0 18.9 ± 16.4

DBT Experience
 # of years providing DBT, M ± SD – 6.0 ± 3.8
 Very comfortable using DBT – 36 (72.0)
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fied in the treatment manual (Linehan, 1993). Not all strate-
gies (items) are required in each session, and the measure 
includes “if/then” rules for when they must be used. Each 
item is rated on a scale where 0 = not used/not necessary, 
1–3 = below adherence, 4 = minimum threshold for adher-
ence, and 5 = adherent with high sufficiency. The DBT 
ACS is scored by averaging all non-zero items to create a 
computed global score where 4.0 and higher is considered 
“adherent.”

Data Sources  An archival dataset of DBT ACS data from 
six DBT clinical trials was used for analyses. Across the six 
trials, trained observers used the DBT ACS to rate 84 thera-
pists during 1,271 DBT individual therapy sessions with 
292 clients. In addition, 78 sessions were coded by the gold 
standard rater (Dr. K. Korslund) for the purpose of evaluat-
ing interrater reliability according to the procedures of each 
trial. The dataset included both efficacy and effectiveness 
trials of DBT with adults and adolescents from a variety 
of client populations. A detailed description of this archival 
dataset can be found in Harned et al., (2021a, b).

Item Selection  The first step in reducing the pool of DBT 
ACS items was to remove items with poor pooled inter-
rater reliability (IRR < 0.60; Cicchetti, 1994) and limited 
variability (Hinkin, 1998). The remaining items were then 
analyzed using item response theory (IRT) to identify 
the items that were most informative regarding the DBT 
ACS computed global score. IRT was selected because 
it improves upon classical test theory and is widely used 
in clinical research to shorten measures (Reise & Waller, 
2009). Item response models are built around the assump-
tion of unidimensionality. Given that the DBT ACS has 
multiple subscales, to accommodate unidimensionality 
we conducted exploratory and confirmatory factor analy-
ses (EFA and CFA) on the remaining items. The sample 
was randomly split into two near equal sized sub-samples. 
EFA was conducted on the first subsample (i.e., develop-
mental sample) to identify the factor structures and CFA 
was implemented on the second subsample (i.e., valida-
tion sample) to confirm the factor structures. Items were 
identified as loading within a factor (i.e., loadings ≥ 0.30) 
or non-loaders. We then fit separate IRT graded response 
models (GRMs) for all the loading items within each 
factor as well as for the collection of non-loading items. 
Unidimensionality was assessed based on the eigenvalues 
of polychoric correlations. Candidate items for inclusion 
were selected based on: (1) the slope parameters using a 
threshold of > 0.5 (An & Yung, 2014) to indicate the item 
was informative regarding overall adherence, and (2) item 
information curves (IIC), test information curves (TIC), 
and item characteristic curves (ICC) to determine how 
well the item discriminated between therapists at different 

levels of adherence. When these fit indices were compa-
rable among items, we selected items that were viewed 
as important in defining DBT and maximized coverage of 
content across the 12 DBT ACS subscales. Feedback on 
the candidate items was obtained in the first phase of the 
formative evaluation (see below) before the items were 
finalized. A second IRT model was conducted with the 
final set of items to examine overall model fit as well as 
item slope and threshold parameters.

Rating Scale Selection  Analyses were also conducted to 
evaluate whether the 6-level DBT ACS rating scale could 
be simplified to a binary scale. To that end, a total score was 
computed by dichotomizing each candidate item as non-
adherent (0 = 1, 2, or 3) or adherent (1 = 0, 4, or 5) and sum-
ming them. To determine whether there was a significant 
loss in discrimination with the binary scale, the Area Under 
the Curve (AUC) was used to quantify the ability of this 
total score (sum of binary items) to correctly identify adher-
ent versus non-adherent sessions according to the original 
DBT ACS computed global score. We set a benchmark for 
using the binary scale as achieving at least excellent dis-
crimination (AUC ≥ 0.90) as well as being significantly cor-
related with the DBT ACS computed global score.

Formative Evaluation

Consistent with best practices from product development 
models, the DBT AC-I and the accompanying manual were 
tested and iteratively revised in a formative evaluation. Revi-
sions were based on feedback from the target audience (DBT 
clinicians) and DBT experts with the goal of ensuring rel-
evance, usability, and understandability.

Expert Interviews  In the first phase, feedback was obtained 
from DBT experts via individual interviews about the rel-
evance and breadth of the candidate items (i.e., whether the 
items included the most critical strategies of DBT), item 
wording and clarity, and the rating scale. This expert feed-
back was used to finalize the items that were included in the 
measure. Experts were paid $40 to complete an interview.

Therapist Surveys  In the second phase, DBT therapists pro-
vided feedback via an online survey that asked them to: (1) 
rate each item in terms of how easy it was to understand on 
a scale ranging from 1 (not at all) to 5 (extremely), and (2) 
suggest changes for each item. The measure was then itera-
tively revised based on therapist feedback until adequate 
understandability was achieved, which was defined as at 
least a mean rating of 4 (“very” easy to understand) out of 5 
for each DBT AC-I item. Therapists were paid $30 to com-
plete an online survey.
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Think‑Aloud Interviews  The third phase involved conduct-
ing think-aloud interviews with DBT therapists and experts 
to evaluate the measure’s usability and effectiveness in 
enabling participants to think like expert adherence cod-
ers. Think-aloud interviews are a method of capturing par-
ticipant thought processes when engaging with an instru-
ment (Wolcott & Lobczowski, 2021). Participants were 
instructed to complete the measure about a recent session 
of their own (therapists) or of a supervisee (experts) while 
continuously verbalizing their thought processes out loud 
(e.g., about why they decided to rate an item as adherent 
or non-adherent). During the think-aloud process, the inter-
viewer transcribed participants’ thoughts and did not speak 
except to prompt them to continue talking if they were silent 
for more than 20 s. Participants were then asked to provide 
qualitative feedback on the measure and the manual as well 
as to complete the 10-item System Usability Scale (SUS; 
Brooke, 1996), a widely used measure of usability that has 
excellent psychometric properties (Bangor et  al., 2008). 
All SUS items were modified by changing the generic term 
“the system” to refer specifically to the DBT AC-I (e.g., “I 
thought the DBT Adherence Checklist was easy to use”). 
Items are rated on a 5-point scale from 1 (strongly disagree) 
to 5 (strongly agree) and used to generate a total score rang-
ing from 0 (negative) to 100 (positive) where scores of 68 
or higher indicate above average usability (Bangor et  al., 
2008). Therapists were paid $30 and experts were paid $40 
to complete the think-aloud interviews.

Expert review and  finalization  After additional revisions 
were made, a final round of written feedback was obtained 
from DBT experts before the measure and manual were 
finalized for validation in Study 2. Experts were paid $40 to 
provide this final review.

Results

Initial Scale Development

Of the 66 DBT ACS items, 17 were removed due to having 
poor pooled interrater reliability (IRR < 0.60) and 4 were 
removed due to having extremely low variability (coefficient of 
variation < 5%). The remaining pool of 45 items was analyzed 
using IRT. Based on the IRT results, 24 items were initially 
selected as candidates for inclusion in the measure that showed 
strong overall model fit. Specifically, the 24 items explained 
90.6% and 88.3% of the total information for the latent trait of 
adherence compared to the 45 items included in the IRT and 
all 66 DBT ACS items, respectively. To evaluate whether the 
continuous (0–5) rating scale could be collapsed to a binary 
(0–1) scale, a revised total score was created by dichotomiz-
ing and summing the 24 candidate items. Analyses indicated 

that this revised total score had excellent discrimination 
between adherent versus non-adherent sessions (AUC = 0.90, 
SE = 0.01) and was significantly correlated with the original 
DBT ACS computed global score (r = 0.70, p < 0.0001). Thus, 
a binary scale was selected for the measure to reduce complex-
ity. Each candidate item was then written using a common 
format with behavioral anchors describing adherent (1) and 
non-adherent (0) use of the strategy based on the definitions 
provided in the DBT ACS.

Formative Evaluation

The initial 24-item measure was then iteratively refined based 
on therapist and expert feedback. In total, four iterations were 
completed that included expert interviews (n = 6), therapist 
surveys (n = 21), think-aloud interviews (n = 6 therapists and 
3 experts), and final review by experts (n = 2). In this process, 
4 items were added and 3 items were removed to improve 
construct and content validity, item wording was refined to 
enhance clarity, and the training manual was developed. The 
final version of the measure included 25 items rated on a 
binary scale that were each rated as “very” to “extremely” easy 
to understand (M’s = 4.1–4.9 out of 5). In addition, the measure 
was rated as highly usable on the SUS (M = 80.0, SD = 8.6).

Fit of the Final Scale

Given that items were added and removed during the forma-
tive evaluation process, an IRT model was re-run on the final 
set of 25 items. Overall, the model showed a good fit with our 
data. Specifically, the 25 items explained 92.1 and 89.4% of 
the total information for the latent trait of adherence compared 
to the 45 items included in the IRT and all 66 DBT ACS items, 
respectively. All but one item had a slope parameter ≥ 0.5, 
indicating the items provided important information about 
the overall construct of adherence (see Supplemental Table 1 
for all parameter estimates). The one item with a slope < 0.5 
(informal exposure) was viewed as important from a content 
validity perspective and was therefore retained despite its low 
informativeness. To confirm the use of a binary rating scale, 
the AUC was re-computed using the revised total score (sum 
of the final 25 dichotomized items). This total score yielded 
excellent discrimination between adherent and non-adherent 
sessions (AUC = 0.91, SE = 0.01) and was highly corre-
lated with the DBT ACS computed global score (r = 0.72, 
p < 0.0001).
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Study 2: Psychometric Evaluation of the DBT 
AC‑I

Method

Participants

Therapists (n = 50)  Therapists were recruited from January 
2020 to February 2021 by posting information about the 
study on listservs for mental health professionals, including 
a DBT-specific listserv, emailing therapists who self-identi-
fied as delivering DBT in the Psychology Today online data-
base, and emailing therapists who had previously attended 
DBT workshops conducted by Behavioral Tech, LLC. Inter-
ested individuals were directed to complete an online screen-
ing questionnaire to determine eligibility. Inclusion criteria 
were the same as in Study 1 plus therapists were required to: 
(1) be able to video-record and share therapy sessions with 
the study team and (2) have one DBT client (18 +) who was 
able to attend treatment for the duration of the study period 
and consented to having their sessions recorded and shared 
with the study team. Individuals were excluded if they: (1) 
had insufficient English proficiency; (2) had already partici-
pated in Study 1; (3) were trained in the DBT ACS; and/or 
(4) did not reside in the United States. Eligible therapists 
who were invited to participate in the study were sent an 
Information Statement as well as a packet of information to 
provide to a study-eligible client.

Clients (n = 50)  Therapists were asked to recruit a study-
eligible client from their caseload and to have interested 
clients complete a permission to contact form. Once ther-
apists returned the signed permission to contact form, a 
member of the study team called the client to describe 
study procedures and answer any questions. Interested 
clients were sent an Information Statement and HIPAA 
authorization form to complete and return to the research 
team. Upon receipt of the signed consent materials, clients 
were compensated $30 for their time.

Procedures

All study procedures were approved by the VA Puget 
Sound Institutional Review Board.

Study Assessments  Data collection occurred from Febru-
ary 2020 to July 2021 and involved having therapists com-
plete four online surveys over an approximately 4-month 
period. Therapists were sent a link to access the baseline 
survey after their client returned their consent materials. 
Therapists who completed the baseline assessment were 

considered enrolled in the study. Upon enrollment, thera-
pists were emailed electronic copies of the DBT AC-I and 
its accompanying manual and asked to review them prior 
to using the measure to rate their first session. Each thera-
pist was also mailed an encrypted USB key on which to 
save and return their video-recorded therapy sessions to 
the research team. Therapists were asked to video-record 
the first two sessions with their study client that occurred 
following their baseline assessment and to complete a 
brief online survey after each session that included the 
DBT AC-I. Therapists were asked to complete the DBT 
AC-I as close to the end of the session as possible and 
were told they could initially complete it on paper if 
needed prior to entering it into the online survey. Thera-
pists also completed a follow-up survey 3 months after the 
second session. Therapists were paid $30 for completion 
of the baseline survey, $30 for completion of each of the 
two session recordings and associated surveys, and $40 
for completion of the follow up survey.

Participant Flow and  Retention  Overall, 253 individu-
als completed the online eligibility screen, 173 (68.4%) of 
whom met the eligibility criteria. Reasons for exclusion 
were: (1) did not reside in the United States (n = 29), (2) 
participated in Study 1 (n = 16), (3) worked in an academic 
medical or research setting (n = 8), (4) did not have an eligi-
ble client (n = 8), (5) did not provide DBT individual ther-
apy (n = 3), (6) was unlicensed without a supervisor (n = 1), 
(7) was trained in the DBT ACS (n = 1), and (8) was unable 
to video-record sessions (n = 1). Thirteen individuals were 
deemed potentially eligible and in need of additional follow 
up if there were insufficient eligible therapists. Therapists 
were selected to participate based on the goal of achieving 
a sample with a variety of degrees, practice settings, and 
levels of training in DBT. Of the 173 eligible therapists, 133 
were invited to participate of whom 53 (39.8%) enrolled 
in the study. The remainder did not respond to recruitment 
emails (n = 15), failed to return completed permission to 
contact forms (n = 20), declined participation (n = 23), could 
not get agency approval to participate (n = 6), did not have 
an eligible client (n = 6), were unable to participate due to 
COVID pandemic-related changes to their work environ-
ment (n = 6), or did not complete the baseline assessment 
(n = 4). Of the 53 enrolled clinicians, 50 completed all the 
study procedures and are included in the analyses.

Observational Coding  Raters (n = 3) were selected for this 
study who had previously been trained to reliability on the 
DBT ACS at the level of the subscale by Dr. K. Korslund, 
the gold standard rater. Prior to commencing coding for the 
present study, all raters coded a calibration session to ensure 
they had not drifted from the gold standard rater. During 
the present study, a total of 100 sessions (2 per therapist/
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client dyad) were coded using the DBT ACS. Two raters 
were assigned to code each therapist (1 per session) to min-
imize the risk of rater bias. In addition, reliability checks 
were periodically conducted during the study for each rater 
using a random selection of 10% of all coded sessions 
(n = 10). Reliability was evaluated by comparing the rater’s 
scores to those of the gold standard rater. Interrater reliabil-
ity was excellent for the DBT ACS computed global score 
(ICC = 0.98, 95% CI = 0.90–0.99).

Measures

Therapist‑Level Measures

Therapist Characteristics  At baseline, therapists provided 
information about their demographics, professional char-
acteristics, DBT program, DBT training/experience, and 
self-efficacy in delivering DBT (ranging from 1 ‘not at all 
comfortable’ to 4 ‘very comfortable’).

DBT Knowledge  A 46-item multiple choice test with 4 
response choices per item was developed by study investi-
gators to assess knowledge of DBT strategies and skills as 
well as ability to apply knowledge in hypothetical clinical 
scenarios. Items were developed to map onto the therapist 
strategies assessed in the DBT ACS and multiple iterations 
were piloted with DBT and non-DBT therapists during 
Study 1 before finalizing the measure for use in this study. 
The score used for analysis was the proportion of items cor-
rect. The test had excellent discriminant validity between 
DBT therapists in the present study (n = 50, 81.5% correct) 
and therapists with no training in DBT (n = 49, 35.4% cor-
rect), t (97) = 23.3, p < 0.001, d = 4.68.

Client‑Level Measures

Client Demographics and  DBT Treatment  Therapists 
reported on their clients’ demographics and current DBT 
treatment modes at baseline.

Psychiatric Functioning  Therapists reported their clients’ 
current psychiatric diagnoses at baseline based on DSM-5 
diagnostic codes. Therapists also rated their clients’ global 
functioning via the Global Assessment Scale (GAS; Endi-
cott et  al., 1976), a 0–100 scale of the overall severity of 
illness where higher scores indicate better functioning.

Self‑Injurious Thoughts and  Behaviors  Therapists com-
pleted the informant report version of the Columbia Sui-
cide Severity Rating Scale (C-SSRS; Posner et al., 2011) 
to assess the number of times their client attempted suicide 

(actual, aborted, or interrupted attempts) and engaged in 
non-suicidal self-injury (NSSI) in the 3 months prior to 
the baseline assessment. The C-SSRS also assessed the 
severity of their clients’ suicidal ideation (SI) in the past 
3 months ranging from 0 (none) to 5 (active SI with spe-
cific plan and intent).

Session‑Level Measures

Therapist Self‑Reported Adherence  The 25-item DBT AC-I 
was used to assess therapists’ self-reported adherence to 
DBT in two consecutive individual therapy sessions. A total 
score was calculated by summing all items (range = 0–25). 
In addition, therapists completed items assessing: (1) when 
they completed the DBT AC-I in relation to the session; (2) 
whether they read the DBT AC-I manual and/or referred to 
it while rating the session; (3) how long it took to complete 
the DBT AC-I, and (4) how helpful the DBT AC-I man-
ual was as a training method (ranging from 0 ‘not at all’ 
to 5 ‘extremely’). At the Session 2 assessment, therapists 
also completed the SUS (Brooke, 1996; see Study 1 for a 
description).

Observer‑Rated Adherence  The DBT ACS (Linehan & 
Korslund, 2003) was used to code each therapy session 
(see Study 1 for a description). To enable comparison of 
the observer and therapist ratings, the DBT ACS items 
that make up the briefer DBT AC-I were recoded to a 
binary scale to match the scale of the DBT AC-I. Specifi-
cally, DBT ACS ratings of 0, 4, and 5 were recoded to 1 
(adherent) and ratings of 1, 2, and 3 were recoded to 0 
(non-adherent).

Session Targets  After each session, therapists completed 
a brief survey to assess their clients’ target behaviors since 
the last session. The 11-item Borderline Symptom List—
Behavioral Items (BSL-BI; Bohus et al., 2009) assessed a 
variety of impulsive behaviors common in BPD (e.g., self-
injury, substance use, binge-eating) on a scale from 0 (not 
at all) to 4 (daily or more often). The 23-item version of 
the Therapist Interview (TI; Chalker et al., 2015) assessed 
three types of challenging client behaviors common 
in BPD that are based on the DBT concept of therapy-
interfering behaviors: (1) interpersonal negativity (e.g., 
“behaved in an inflexible or defiant manner”), (2) avoid-
ant/disengaged (e.g., “missed session without calling”), 
and (3) behavioral dysregulation (e.g., “arrived at sessions 
under the influence of drugs or alcohol”). All items were 
rated on a 5-point scale from 0 (behavior did not occur) to 
4 (behavior occurred and seriously interfered). A single 
item also assessed therapists’ overall level of stress and/
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or burnout in treating the client from 1 (none at all) to 5 
(extreme).

Data Analysis

Aim 1 evaluated the psychometric properties of the thera-
pist-rated version of the DBT AC-I. A confirmatory factor 
analysis (CFA) was tested to determine if the DBT AC-I 
items conformed to a single dimension consistent with the 
scoring of the DBT ACS. To determine goodness of fit, the 
following indices and thresholds were used: Root Mean 
Square Error of Approximation (RMSEA < 0.06; Hu & 
Bentler, 1999), Comparative Fit Index (CFI > 0.95; Byrne, 
2006), Normed Fit Index (NFI > 0.90; Bentler & Bonett, 
1980), and Nonnormed Fit Index (NNFI > 0.90; Bentler & 
Bonett, 1980).

Therapist-observer concordance was evaluated at the 
item-level using the Agreement Corrected 1 (AC1) statistic, 
which is recommended as an alternative to kappa when rater 
agreement and trait prevalence are both high (Gwet, 2008). 
The AC1 statistic resolves the well-known paradox in which 
kappa appears small when rater agreement is high (Cicchetti 
& Feinstein, 1990). The AC1 statistic is interpreted using the 
same criteria for interpreting kappas where less than 0.20 is 
poor, 0.21–0.40 is fair, 0.41–0.60 is moderate, 0.61–0.80 is 
good, and 0.81–1.00 is very good (Altman, 1999). We set a 
benchmark for retaining items as achieving at least moderate 
therapist-observer agreement (AC1 ≥ 0.41). To provide an 
index of overall therapist-observer concordance, an ICC was 
computed for the DBT AC-I total score using the random-
effects estimate with two raters pooled (ICC [2, 2]; Shrout 
& Fleiss, 1979). According to Cicchetti’s (1994) criteria for 
interpreting ICCs, less than 0.40 is poor, 0.40–0.59 is fair, 
0.60–0.74 is good, and 0.75–1.00 is excellent.

Convergent validity was evaluated by examining the cor-
relation between the DBT AC-I total score and the DBT 
ACS computed global score. Criterion validity was eval-
uated by determining how well the DBT AC-I identified 
adherent versus non-adherent sessions as defined by the gold 
standard DBT ACS (i.e., computed global score ≥ 4.0). All 
possible cut-off scores were examined in terms of sensitiv-
ity (i.e., the percent of true positives that are above the cut-
off) and specificity (i.e., the percent of true negatives that 
are below the cut-off). As the cut-off score varies, the locus 
(1-specificity, sensitivity) yields a receiver operating char-
acteristic (ROC) curve that displays the performance of all 
possible cut-off scores and the optimal score was selected by 
the max–min approach that simultaneously maximizes the 
probability of predicting a true-positive or a true-negative 
(Gallop et al., 2003). The AUC was calculated to quantify 
the ability of the DBT AC-I to correctly classify adherent 
versus non-adherent sessions and an AUC ≥ 0.90 indicates 
excellent criterion validity. Content validity was evaluated 

by examining whether the items included in the DBT AC-I 
adequately represented the strategies most often in need of 
improvement among DBT therapists in routine practice. 
Specifically, the 66 items in the DBT ACS were examined to 
determine if those with high rates of non-adherence (defined 
as ≥ 25% of sessions) were included in the DBT AC-I.

Aim 2 sought to identify therapist-, client-, and session-
level predictors of therapist accuracy in rating their adher-
ence to DBT. Therapist factors included demographics (sex, 
age, degree), DBT experience (workshop days, years provid-
ing DBT, self-efficacy), and DBT knowledge. Client factors 
included psychiatric diagnoses (BPD, total diagnoses), SIB 
history (C-SSRS), and functioning (GAS score). Session 
factors included session type (telehealth vs. in-person), tar-
get behaviors (BSL-BI, TI), and observer-rated adherence 
(DBT ACS). Therapist accuracy was calculated as the per-
centage of concordant items between therapist and observer 
ratings. One subject with an extreme outlying low value was 
capped at the value of the next closest subject through win-
sorization. Mixed effects models were used to accommodate 
the nested nature of the data (sessions within client-therapist 
dyads). Initial univariate mixed effects models were con-
ducted to examine the effect of each predictor on therapist 
accuracy. A final multivariate mixed effects model was run 
that included all predictors found to be significant in the 
univariate models.

For Aim 3, the structural, convergent, and criterion valid-
ity of the observer-rated DBT AC-I were evaluated using the 
same analytic approaches as described in Aim 1. Interrater 
reliability (ICC) was evaluated between observers and the 
gold standard rater of the DBT ACS using a random subset 
of 10% of all coded sessions (n = 10).

Results

Preliminary Descriptive Analyses

Characteristics of therapists and clients are shown in Tables 1 
and 2, respectively. Due to the COVID-19 pandemic, most 
sessions (n = 81, 81.0%) were conducted via teletherapy and 
the remainder (n = 19, 19.0%) occurred in person. On average, 
the sessions occurred after clients had been receiving DBT for 
10.0 months (SD = 8.7, range = 1–40). Potential session tar-
gets reported on the BSL-BI included suicide attempts (n = 1, 
1.0%), self-harm (n = 6, 6.0%), telling other people they were 
going to kill themselves (n = 3, 3.0%), binge-eating (n = 17, 
17.0%), vomiting/purging (n = 8, 8.0%), getting drunk (n = 20, 
20.0%), taking drugs (n = 8, 8.0%), misusing prescribed medi-
cations (n = 5, 5.0%), other high-risk behaviors (n = 2, 2.0%), 
anger outbursts or physically attacking others (n = 14, 14.0%), 
and impulsive sexual encounters (n = 2, 2.0%). The most com-
mon therapy-interfering behaviors reported on the TI were not 
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completing homework assignments (37%), failing to make eye 
contact (35%), and withdrawing or behaving in an inattentive 
or apathetic manner (23%). On average, therapists reported 
feeling ‘not at all’ to ‘slightly’ stressed/burned out in treating 
the client (M = 1.50, SD = 0.72). Across sessions, the aver-
age observer-rated DBT ACS computed global score was 
3.97 (SD = 0.18, range = 3.28–4.31) indicating that therapists 
delivered DBT slightly below adherence on average. Overall, 
56% of the sessions were adherent and 44% were non-adherent 
according to the DBT ACS.

Aim 1. Psychometric Properties of the DBT AC‑I 
as a Therapist Self‑Report Measure

Therapists completed the DBT AC-I immediately after the 
session (n = 31, 31.0%), the same day as the session but not 

immediately after (n = 48, 48.0%), and one or more days 
after the session (n = 21, 21.0%). The median time to com-
plete the DBT AC-I was 20.0 min. Prior to completing the 
checklist, most therapists read the DBT AC-I manual com-
pletely (n = 43, 86.0%) and the remainder read the manual 
partially (n = 6, 12.0%) or not at all (n = 1, 2.0%). Therapists 
rated the manual as ‘very helpful’ on average (M = 3.9 out 
of 4, SD = 1.0) and the DBT AC-I as having above average 
usability on the SUS (M = 71.8, SD = 10.8).

Structural Validity

A CFA with one dimension that included all the items 
yielded an acceptable fit: RMSEA = 0.059, CFI = 0.958, 
NFI = 0.935, NNFI = 0.821. This indicates that the use of a 
total summed score adequately represents the data.

Table 2   Study 2 client characteristics at baseline

Data are presented as n (%) unless otherwise noted
GAS Global Assessment Scale
a Includes actual, aborted, and interrupted suicide attempts

Clients (n = 50)

Age, M ± SD 32.9 ± 11.2
Gender
 Female 42 (84.0)
 Male 6 (12.0)
 Transgender 1 (2.0)
 Non-binary 1 (2.0)

Race/Ethnicity
 Non-Hispanic White 41 (82.0)
 Hispanic White 3 (6.0)
 Asian/Asian-American 3 (6.0)
 Black/African-American 2 (4.0)
 Multi-racial 1 (2.0)

Self-Injurious Thoughts and Behaviors (past 3 mos)
 Active suicidal thoughts 27 (54.0)
 Non-suicidal self-injury 17 (34.0)
 Suicide attempta

Current Psychiatric Diagnoses
5 (10.0)

 Borderline personality disorder 27 (54.0)
 Posttraumatic stress disorder 27 (54.0)
 Major depressive disorder 27 (54.0)
 Bipolar I or II disorder 13 (26.0)
 Any anxiety disorder 23 (46.0)
 Any substance use disorder 15 (30.0)
 Any eating disorder 11 (22.0)

GAS score, M ± SD 54.5 ± 12.3
Current DBT Modes
 DBT individual therapy 50 (100.0)
 DBT skills group 36 (72.0)
 DBT phone coaching 44 (88.0)

Table 3   Descriptive data for DBT AC-I therapist and observer ratings

Mean scores reflect the proportion of sessions in which the strategy 
was rated as adherent
*Indicates a required strategy in individual DBT
**Indicates a required strategy in individual DBT after pre-treatment

Therapist Rating Observer Rating
M (SD) M (SD)

Diary card** 0.90 (0.30) 0.92 (0.27)
Organize by targets* 0.93 (0.26) 0.81 (0.39)
Emotion focus* 0.93 (0.26) 0.84 (0.37)
Describe specifically* 0.88 (0.33) 0.84 (0.37)
Chain analysis 0.72 (0.45) 0.79 (0.41)
Teach new information 0.97 (0.17) 0.96 (0.20)
Generate solutions* 0.88 (0.33) 0.81 (0.39)
Activate new behavior* 0.81 (0.39) 0.64 (0.48)
Provide coaching feedback 0.88 (0.33) 0.90 (0.30)
Generalize new learning** 0.87 (0.34) 0.72 (0.45)
Reinforcement* 0.96 (0.20) 0.99 (0.10)
Aversive contingencies 0.89 (0.31) 0.97 (0.17)
Informal exposure 0.90 (0.30) 0.95 (0.22)
Challenge cognitions 0.90 (0.30) 0.97 (0.17)
Validation level 4 0.92 (0.27) 0.99 (0.10)
Validation level 5* 0.97 (0.17) 0.90 (0.30)
Validation level 6* 0.99 (0.10) 0.92 (0.27)
Warm engagement* 0.99 (0.10) 0.99 (0.10)
Self-disclosure 0.91 (0.29) 0.99 (0.10)
Direct confrontation 0.89 (0.31) 0.87 (0.34)
Unorthodox irreverence 0.97 (0.17) 1.00 (0.00)
Balanced style and strategies* 0.86 (0.35) 0.83 (0.38)
Model dialectical thinking* 0.84 (0.37) 0.65 (0.48)
Consultation to the client 0.98 (0.14) 1.00 (0.00)
Suicidal behaviors protocol 0.93 (0.26) 0.96 (0.20)
Total Score 22.67 (2.37) 22.21 (2.72)
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Therapist‑Observer Concordance

Descriptive data for the therapist and observer ratings 
for each DBT AC-I item and the total score are shown in 
Table 3. Table 4 reports the frequencies of concordant and 
discordant ratings, agreement rates, and AC1 statistics for 
each DBT AC-I item. The average agreement rate across 
all items was 84.2% (range = 63.0–98.0%, SD = 0.10). All 
25 items had at least moderate therapist-observer concord-
ance (AC1 ≥ 0.41), which we considered the minimum 
acceptable threshold of agreement. Concordance was very 
good for 14 items (56%), good for 7 items (28%), and mod-
erate for 4 items (16%). Therapists accurately rated them-
selves as adherent on 81.9% of items and non-adherent on 
2.4% of items. Therapists overestimated their adherence on 
8.8% of items and underestimated their adherence on 7.0% 
of items. Given that therapists over- and under-estimated 

their adherence at similar rates, these discordant ratings 
canceled themselves out such that the average DBT AC-I 
total score did not significantly differ between therapists 
and observers (M difference = 0.46, range = −  8–14, 
SD = 3.52, t (99) = 1.31, p = 0.19, d = 0.13). However, 
therapist-observer concordance for the DBT AC-I total 
score was poor (ICC = 0.09, 95% CI − 0.35–0.39) due to 
the variability in agreement rates across therapists.

Convergent Validity

The therapist-rated DBT AC-I total score was not signifi-
cantly correlated with the observer-rated DBT ACS com-
puted global score (r = 0.05, p = 0.64), indicating it had 
poor convergent validity with the gold standard measure 
of adherence to DBT.

Table 4   Concordance between therapist and observer ratings on the DBT AC-I items

“True positive” = rated as adherent by both therapists and observers
“True negative” = rated as non-adherent by both therapists and observers
“False positive” = rated as adherent by therapists and non-adherent by observers
“False negative” = rated as non-adherent by therapists and adherent by observers

Frequencies (n = 100 sessions) Concordance

True Positive True Negative False Positive False Negative % Agreement AC1

Diary card 85 3 5 7 88.0 0.86
Organize by targets 75 1 18 6 76.0 0.69
Emotion focus 77 0 16 7 77.0 0.71
Describe specifically 74 2 14 10 76.0 0.68
Chain analysis 57 6 15 22 63.0 0.41
Teach new information 93 0 4 3 93.0 0.92
Generate solutions 77 8 11 4 85.0 0.80
Activate new behavior 56 11 25 8 67.0 0.45
Provide coaching feedback 81 3 7 9 84.0 0.80
Generalize new learning 64 5 23 8 69.0 0.54
Reinforcement 95 0 1 4 95.0 0.95
Aversive contingencies 88 2 1 9 90.0 0.88
Informal exposure 85 0 5 10 85.0 0.83
Challenge cognitions 87 0 3 10 87.0 0.85
Validation level 4 91 0 1 8 91.0 0.90
Validation level 5 89 2 8 1 91.0 0.90
Validation level 6 91 0 8 1 91.0 0.90
Warm engagement 98 0 1 1 98.0 0.98
Self-disclosure 90 0 1 9 90.0 0.89
Direct confrontation 78 2 11 9 80.0 0.75
Unorthodox irreverence 97 0 0 3 97.0 0.97
Balanced style and strategies 73 4 13 10 77.0 0.69
Model dialectical thinking 58 9 26 7 67.0 0.47
Consultation to the client 98 0 0 2 98.0 0.98
Suicidal behaviors protocol 90 1 3 6 91.0 0.90
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Criterion Validity

The AUC for the DBT AC-I total score was 0.54 
(OR = 1.05, 95% CI 0.89–1.24) and non-significant (χ2 
(1) = 0.30, p = 0.58), indicating it had poor criterion valid-
ity for predicting adherent versus non-adherent sessions 
according to the observer-rated DBT ACS. Classification 
accuracy was only slightly better than chance (52.0%; 95% 
CI 41.8–62.1%; sensitivity = 56.8%; specificity = 48.2%).

Content Validity

Four DBT ACS items met the threshold for having a 
high rate of non-adherence (≥ 25% of sessions), of which 
3 were included in the 25-item DBT AC-I (generalizes 
learning, dialectical synthesis, activates new behavior) and 
1 was not (troubleshooting). In DBT, troubleshooting is 
required whenever a commitment is obtained. Overall, the 
contingent strategies of asking for and troubleshooting a 
commitment were below adherence in 75.0% of the ses-
sions, suggesting that adding these strategies to the DBT 
AC-I would improve its content validity as a measure 
designed to help therapists identify and improve areas of 
non-adherence.

Aim 2. Predictors of Therapist Accuracy of Self‑Rated 
Adherence to DBT

Therapist accuracy (i.e., the percentage of concordant 
items between therapists and observers) ranged from 68 
to 100% across therapists (M = 84.4%, SD = 0.08). Table 5 
reports the results of univariate mixed effects models pre-
dicting therapist accuracy.

Therapist Factors

Therapists with greater knowledge of DBT were sig-
nificantly more accurate in rating their own adherence 
(p = 0.03). Therapist sex, age, degree, number of DBT 
workshop days, years of DBT experience, and self-efficacy 
did not significantly predict accuracy.

Client Factors

Therapists were significantly more accurate when rating 
sessions conducted with clients with more severe suicidal 
ideation (p = 0.02). Client diagnoses, SIB history, and 
functioning did not significantly predict therapist accuracy.

Session Factors

Therapists with higher observer-rated adherence on the 
DBT ACS were significantly more accurate in rating 
their own adherence (p < 0.0001). Session type and target 
behaviors did not significantly predict therapist accuracy.

Combined Model

A multivariate MEM that included the three significant pre-
dictors from the individual models was significant (Likeli-
hood χ2 (2) = 8.01, p = 0.019). In this model, only greater 
observer-rated adherence remained a significant predictor of 
higher therapist accuracy (B = 0.277, SE = 0.050, p < 0.0001). 
Therapist accuracy was not significantly related to knowledge 
of DBT (p = 0.76) or the severity of the client’s suicidal idea-
tion (p = 0.11).

Table 5   Client, therapist, and session predictors of therapist accuracy 
in self-rating adherence

Each row is from a separate mixed effects model
DBT dialectical behavior therapy, BPD borderline personality disor-
der, C-SSRS Columbia Suicide Severity Rating Scale, GAS Global 
Assessment Scale, SIB self-injurious behavior, BSL-BI Border-
line Symptom List-Behavioral Items, TI Therapist interview, DBT 
ACS Dialectical Behavior Therapy Adherence Coding Scale
* p < .05, **p < .01, ***p < .001

Predictors B SE η2

Therapist Factors
 Sex (ref = female) − 0.023 0.032 0.007
 Age − 0.002 0.001 0.051
 Degree (ref = doctorate) − 0.038 0.026 0.030
 # days of DBT workshops − 0.001 0.001 0.009
 # years of DBT experience − 0.004 0.003 0.022
 Self-efficacy in DBT − 0.026 0.026 0.014
 DBT knowledge test 0.232* 0.103 0.065

Client Factors
 BPD diagnosis − 0.018 0.023 0.009
 # of psychiatric diagnoses 0.004 0.007 0.004
 C-SSRS any SIB (past 3 mos) − 0.018 0.024 0.008
 C-SSRS suicidal ideation 0.017* 0.007 0.076
 GAS score − 0.001 0.001 0.034

Session Factors
 Session type (ref = telehealth) − 0.046 0.029 0.035
 BSL-BI − 0.034 0.050 0.005
 TI 0.043 0.059 0.008
 DBT ACS computed global score 0.296*** 0.048 0.290
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Aim 3. Psychometric Properties of the DBT AC‑I 
as an Observer‑Rated Measure

All analyses utilized the observer ratings on the DBT ACS 
items that make up the briefer DBT AC-I. Each DBT ACS 
item was recoded to a binary scale to match the scale of the 
DBT AC-I. We examined the psychometric properties of 
two potential versions of the observer-rated measure: (1) a 
25-item version that was identical to the DBT AC-I com-
pleted by therapists, and (2) a 26-item version that added 
the commitment/troubleshooting item identified as impor-
tant to improve the content validity of the measure (see Aim 
1 results above).

Interrater Reliability

The average item-level agreement rate between observers 
and the gold standard rater was 94.8% for the 25-item ver-
sion and 95.0% for the 26-item version. Inter-rater reliabil-
ity was excellent for the DBT AC-I total score for both the 
25-item version (ICC = 0.93, 95% CI 0.71–0.98) and the 
26-item version (ICC = 0.91, 95% CI 0.64–0.98).

Structural Validity

CFAs with one dimension that included all the items 
indicated adequate fit for both the 25-item version 
(RMSEA = 0.06, CFI = 0.96 NFI = 0.90, NNFI = 0.93) and 
the 26-item version (RMSEA = 0.09, CFI = 0.95, NFI = 0.86, 
NNFI = 0.91). Although the RMSEA and NFI fit indexes 
were slightly above/below the recommended thresholds for 
one or both versions, this is quite common in smaller sam-
ples (n ≤ 100; Taasoobshirazi & Wang, 2016). Thus, the use 
of a total summed score appears to adequately represent the 
data.

Convergent Validity

The DBT AC-I total score was significantly correlated 
with the DBT ACS computed global score for the 25-item 
(r = 0.89, p < 0.001) and the 26-item version (r = 0.90, 
p < 0.001).

Criterion Validity

Both versions of the observer-rated DBT AC-I were used 
to predict adherent versus non-adherent sessions accord-
ing to the DBT ACS computed global score. For the 
25-item version, the AUC was 0.93 and maximum accu-
racy was achieved at a cut-off score of 23 (85% over-
all agreement; 95% CI 76.5–91.4%; sensitivity = 89.3%; 
specificity = 79.6%). For the 26-item version, the AUC 
was 0.94 and the optimal cut-off score was 23 (86% overall 

agreement; 95% CI 77.6–92.1%; sensitivity = 91.1%, speci-
ficity = 79.6%). This indicates that the 26-item version 
increases the ability to identify adherent sessions to an excel-
lent level (sensitivity ≥ 0.90), whereas the 25-item version is 
slightly below this threshold.

Discussion

These studies aimed to develop and test a pragmatic measure 
of adherence to DBT individual therapy that would enable 
therapists, programs, and systems to evaluate and improve 
the quality of services they deliver. In Study 1, the DBT 
AC-I was empirically derived from the gold standard DBT 
ACS using a large archival database to identify critical 
items and an optimal rating scale. To maximize construct 
validity, content for the items and an accompanying manual 
was written to be consistent with the definitions used in the 
DBT ACS. The measure and manual were then iteratively 
revised based on feedback from DBT therapists and experts 
until high usability and understandability were achieved. In 
Study 2, the psychometrics of the DBT AC-I as a therapist 
self-report and an observer-rated measure were evaluated 
among 50 therapist-client dyads engaged in DBT in routine 
practice settings. Results have important implications for the 
implementation and practice of DBT.

When used by therapists to rate their own adherence, 
the DBT AC-I was efficient (median time to complete was 
20 min) and rated as highly usable. Concordance between 
therapist and observer ratings was at least moderate for all 
items and very good for more than half the items. Agree-
ment tended to be lower for items that were more frequently 
non-adherent (e.g., chain analysis, activating new behavior, 
modeling dialectical thinking) and higher for items with the 
highest rates of adherence (e.g., warm engagement, vali-
dation, reinforcement). This suggests that therapists may 
be more accurate in evaluating their own adherence for 
strategies that they are more proficient in delivering. Alter-
natively, given prior research indicating therapists tend to 
overestimate their adherence (e.g., Brookman-Frazee et al., 
2021; Hogue et al., 2015; Hurlburt et al., 2010), agreement 
may be higher when items are adherent due to therapist rat-
ing bias. Notably, therapists in the present study overesti-
mated and underestimated their adherence at similar rates. 
As a result, the average DBT AC-I total scores generated 
by therapists and observers did not significantly differ even 
though there was poor overall therapist-observer concord-
ance. Additionally, the therapist-rated DBT AC-I total score 
had poor convergent validity with the gold standard DBT 
ACS and was unable to distinguish between adherent and 
non-adherent sessions. These findings are consistent with 
the larger literature indicating that therapist self-report is 
an efficient method of evaluating adherence but often has 
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limited effectiveness due to therapists’ difficulty accurately 
self-rating their adherence (e.g., Brosan et al., 2008; Hogue 
et al., 2015; Hurlburt et al., 2010; Martino et al., 2009).

Importantly, therapist-observer concordance varied 
considerably across therapists with overall accuracy rates 
ranging from 68 to 100%. Higher therapist accuracy was 
predicted by greater DBT knowledge and observer-rated 
adherence. More knowledgeable and adherent therapists 
may be more able to deliver the strategies they intended 
to carry out and self-reflect on their performance, both of 
which predict greater accuracy in self-reported adherence in 
other EBPs (Brookman-Frazee et al., 2021). Therapists were 
also more accurate when rating sessions with clients who 
had more severe suicidal ideation. DBT sessions often have 
a clearer structure when clients’ suicide risk increases (e.g., 
certain strategies and protocols are required), and therapists 
have been found to rate their adherence more accurately 
when delivering EBPs with more structured content (Brook-
man-Frazee et al., 2021). Overall, these findings indicate that 
the DBT AC-I may be both efficient and effective as a self-
report measure of adherence for some but not all therapists. 
Given that there is no way to easily predict which therapists 
are likely to be accurate raters, DBT AC-I scores generated 
by therapist self-report should not be assumed to be reli-
able. Future research may be able to develop algorithms to 
improve the accuracy of therapists’ self-rated adherence on 
the DBT AC-I by adjusting scores based on key predictors.

When rated by trained observers, the DBT AC-I had 
excellent interrater reliability as well as strong convergent 
and criterion validity with the gold standard DBT ACS. 
Of the two versions that were evaluated, the 26-item DBT 
AC-I is recommended given its improved content validity 
and excellent ability to identify adherent sessions (sensitiv-
ity) compared to the 25-item version. Notably, these strong 
psychometric properties were achieved despite eliminat-
ing more than 60% of the DBT ACS items (from 66 to 26) 
and simplifying the rating scale (from a 6-point to a binary 
scale). In addition, the DBT AC-I is free and publicly avail-
able (whereas the DBT ACS is not), further reducing burden 
for users. Altogether, the DBT AC-I offers a more efficient 
and comparably effective alternative to the gold standard 
DBT ACS when used by trained observers. Nonetheless, 
any method that relies on direct observation of sessions by 
trained raters is likely to be infeasible in some settings (e.g., 
agencies that do not have the equipment needed to record 
sessions or access to trained observers).

Limitations

Results must be interpreted in the context of several limita-
tions. First, the participants in these studies may not be rep-
resentative of DBT therapists and clients in routine practice 

settings more broadly. To maximize generalizability, we 
recruited therapists with a range of degrees, disciplines, 
training backgrounds, and practice settings and did not use 
inclusion/exclusion criteria for clients except to ensure they 
were not minors. However, therapists who enrolled in the 
study were typically highly trained, experienced in DBT, 
and worked primarily in private practice settings. In addi-
tion, therapists may have been particularly motivated to learn 
about and improve their adherence to DBT. Clients were 
moderately impaired on average, had relatively low rates of 
recent self-injurious behavior, and consented to have their 
sessions reviewed by the study team, which may not be typi-
cal of DBT clients more broadly. It is also unknown if the 
results would vary if the DBT AC-I were used to rate ses-
sions with adolescent clients, although prior research has 
found comparable reliability and validity of the DBT ACS 
in adult and adolescent samples (Harned et al., 2021a, b). 
Additional research with larger and more diverse therapist 
and client samples is needed to replicate and extend the pre-
sent findings.

Other limitations include that most sessions were con-
ducted via telehealth due to the COVID-19 pandemic and 
it is possible that this impacted results; however, session 
type did not predict therapist accuracy in self-rated adher-
ence. Additionally, to enable evaluation of convergent 
and criterion validity with the gold standard measure, the 
trained observers completed the full DBT ACS rather than 
just the items included in the DBT AC-I. It is possible that 
ratings may have differed if only the DBT AC-I items were 
completed. The use of a binary rating scale (adherent vs. 
non-adherent) for the DBT AC-I also limits the ability of 
the measure to evaluate therapist competence compared to 
the continuous scale of the DBT ACS. Finally, this study 
focused only on developing a pragmatic measure of adher-
ence to DBT individual therapy. Future research is needed to 
develop measures of adherence for the other modes of DBT 
(e.g., group therapy).

Implications and Next Steps

The lack of a pragmatic adherence measure has been a sig-
nificant barrier to DBT implementation and quality assur-
ance efforts. Without such a measure, there has been no 
way to evaluate if DBT is being delivered as intended to the 
clients who need it. This is particularly concerning given 
that therapists in routine practice often deliver DBT non-
adherently according to this study (44% of sessions) and 
prior research (48% of sessions; Harned et al., 2021a, b). 
Moreover, many clients who receive DBT are at high risk 
for suicide and therapist adherence is an important mecha-
nism by which suicidal behavior is reduced (Harned et al., 
2022). The DBT AC-I represents a significant advance 
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towards enabling stakeholders to evaluate if the treatment 
being provided is consistent with DBT as it is defined in the 
treatment manual. The final 26-item DBT AC-I has several 
notable strengths, including being brief, easy to use, freely 
available (at www.​dbtad​heren​ce.​com), and having excellent 
construct and content validity. However, other indices of 
effectiveness (interrater reliability, convergent and criterion 
validity) vary depending on the characteristics of the rater, 
indicating a need for caution in how the measure is used.

Given that therapists overall had difficulty generating reli-
able and valid scores on the DBT AC-I, therapists’ self-rated 
adherence on the DBT AC-I should not be assumed to reflect 
their actual adherence to DBT. These findings suggest that 
the brief training provided to therapists in this study (i.e., 
reading the DBT AC-I manual) is likely to be insufficient 
for many therapists to complete the DBT AC-I accurately. 
Consequently, we have since created a set of expert-rated 
mock sessions for therapists to use for training and calibra-
tion purposes (available at www.​dbtad​heren​ce.​com). We 
also made minor revisions to the measure and manual prior 
to making it publicly available with the goal of increasing 
the reliability of therapist ratings (e.g., clarifying definitions 
and giving more examples for items with lower agreement 
rates). An important next step for research will be to evalu-
ate whether these revisions and training methods improve 
the effectiveness of the DBT AC-I as a therapist self-report 
measure. Until then, it is recommended that the DBT AC-I 
be used for lower stakes purposes (e.g., quality improve-
ment, supervision and training), but not as a formal assess-
ment of adherence, when completed by therapists (and oth-
ers) whose reliability has not been established.

In contrast, when completed by trained observers the 
DBT AC-I had excellent psychometric properties but was 
more burdensome than therapist self-report, reflecting the 
tension between effectiveness and efficiency that is often 
encountered in adherence measurement (Schoenwald et al., 
2011). Future research is needed to identify methods for 
assessing adherence to DBT that are effective and less 
resource-intensive than direct observation of sessions. For 
example, recent studies have found that behavioral rehearsal 
(Becker-Haimes et al., 2022) and review of clinical work-
sheets (Wiltsey Stirman et al., 2021) hold promise as indirect 
methods of evaluating therapist adherence. Thus, while the 
DBT AC-I represents an important advance in DBT prac-
tice and research, additional work to synthesize the tension 
between efficiency and effectiveness is needed.

Supplementary Information  The online version contains supplemen-
tary material available at https://​doi.​org/​10.​1007/​s10488-​023-​01274-x.
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