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Abstract
BACKGROUND—Self-management (SM) is proposed as the standard of care in chronic
obstructive pulmonary disease (COPD) but details of the process and training required to deliver
effective SM are not widely available. In addition, recent data suggest that patient engagement and
motivation are critical ingredients for effective self-management. This manuscript carefully
describes a self-management intervention using Motivational Interviewing skills, aimed to
increase engagement and commitment in severe COPD patients.

METHODS—The intervention was developed and pilot tested for fidelity to protocol, for patient
and interventionist feedback (qualitative) and effect on quality of life. Engagement between
patient and interventionists was measured by the Working Alliance Inventory. The intervention
was refined based in the results of the pilot study and delivered in the active arm of a prospective
randomized study.

RESULTS—The pilot study suggested improvements in quality of life, fidelity to theory and
patient acceptability. The refined self-management intervention was delivered 540 times in the
active arm of a randomized study. We observed a retention rate of 86% (patients missing or not
available for only 14% the scheduled encounters).

CONCLUSIONS—A self-management intervention, that includes motivational interviewing as
the way if guiding patient into behavior change, is feasible in severe COPD and may increase
patient engagement and commitment to self-management. This provides a very detailed
description of the SM process for (the specifics of training and delivering the intervention) that
facilitates replicability in other settings and could be translated to cardiac rehabilitation.
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Patient self-management has been proposed as a critical part of the management of people
with chronic obstructive pulmonary disease (COPD),1 given the positive effect on
hospitalization,2 health status,3 or both.4 These results fueled a significant interest in COPD
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self-management in recent years. However, a recent report from an expert panel concluded
that publications on COPD self-management interventions lack detailed description of
intervention content and process.5 Such a description is particularly relevant given that not
every self-management intervention has shown effectiveness.6–9 Patient motivation for
engagement in self-management (behavior change), is an aspect that has been recently
shown to adversely impact the effectiveness of a self-management intervention on COPD
patient outcomes.7 Consequently, Motivational Interviewing, a method for enhancing
personal commitment to change, appears to be a complimentary approach to self-
management education. Motivational Interviewing is an evidence-supported collaborative,
person centered form of guidance to elicit and strengthen motivation for change.10,11

We aimed to develop and test an intervention that focused on patient engagement for
behavior change in important aspects of the daily life in severe COPD patients that can have
impact on their perception of health and hospitalizations12 and that could be integrated with
pulmonary rehabilitation. This manuscript describes the development, training required,
pilot testing, and delivery of the motivational interviewing-based, self-management
intervention, with results addressing intervention feasibility, patient acceptability, retention,
and opinion of the intervention and relationship with interventionist.

METHODS
This intervention was developed for a randomized clinical trial funded by the National
Institutes of Health (USA). The overarching goal of the study is to reduce further COPD-
related hospitalizations in COPD patients that have been recently hospitalized. It is
hospitalizations that drive the high cost of COPD and other chronic disease care.13

The study intervention merges both self-management education14 and Motivational
Interviewing.15 The latter with the intention of facilitating the resolution of ambivalence,
fostering engagement in self-management, and encouraging behavior change. To ensure that
the intervention protocol matched the spirit of these approaches, recognized experts in self-
management education, and in Motivational Interviewing, were active consultants during
intervention design and training. An intervention protocol or “roadmap” (see Tables 1–3 for
condensed content from the intervention roadmap) guided intervention training and delivery.
However, the roadmap is not meant to be used as a strictly observed algorithm or script,
instead it is a guide for the interventionist, who is empowered to use it with flexibility. A
recent meta-analysis of motivational interviewing interventions revealed that if a protocol
was too rigid, it was associated with poorer outcomes.16 Core intervention content includes
collaborative goal setting grounded in a COPD self-management action plan. The key action
plan domains (Figure 1) are based on previously studied self-management domains17 and
prior findings from our previous work with COPD patients.12 We were particularly careful
to keep the written action plan for antibiotics and steroids (called emergency plan in this
manuscript) that has shown to be a necessary (but not sufficient) component for preventing a
rehospitalization in COPD.4

Intervention Content
In the first of 8 weekly sessions (Table 1), participants learn key behaviors for COPD
management

• First key behavior - the use of an Emergency Plan (ie, self-administration of
antibiotic and prednisone in the context of an exacerbation), which has been
previously associated with reduction in health care utilization.2,4

• Second key behavior - a breathing awareness practice (slow, mindful, pursed lips
breathing) including demonstration and rehearsal with patient.
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• Third key behavior - consisted on a daily practice, a time carved out in the day to
just dedicate to embrace simple physical exercises (3 or 4 upper extremity exercises
and lower extremity movements that could be just walking or using a portable,
inexpensive [less $80] stationary cycle ergometer provided as part of this study).

The following 7 sessions involve self-management action planning, in which the patients
selects a self-management domain (Figure 1) of interest to them and collaborates with the
interventionist in identifying specific strategies that can be used to make progress in that
area (Tables 2, 3). Action planning continues by collaboratively setting a realistic goal that
is completed in the next several days. The interventionist continuously elicits ideas from the
patient and helps connect the discussion to what is personally relevant to the patient. Patients
are asked to rate their self-efficacy (confidence) to accomplish their goals by using a self-
efficacy scale in their action plan (scale: 0 (no confidence) to 10 (maximal confidence,
Figure 1). At times, the patient is unable to identify a self-management strategy in the action
planning process. The interventionist then provides a self-management worksheet that shows
a “menu of options” (Figure 2) of selected self-management strategies for that behavioral
domain as reported in other motivational interviewing-health coaching guides,18 At each
session, the patient describes experiences with daily practice of physical activity, self-
management goals, and any use of the Emergency Plan.

Interventionist Training
The intervention was designed for integration within the standard medical care of COPD
patients, thus, we purposefully designed it to be delivered by pulmonary rehabilitation
professionals, respiratory therapists, or nurses versus psychologists or trained health
coaches. Both interventionists (1 registered nurse, 1 respiratory therapist) received the same
training, which included 1) face-to-face training on theory and strategies associated with
self-management education and motivational interviewing in general (6 hours); 2) reading
materials that detailed skills and strategies associated with self-management education19 and
motivational interviewing;18 3) role play-based experiential learning of intervention
strategies with patient vignettes (5 hours); and 4) recorded intervention sessions were
reviewed and interventionists were provided tailored training to discuss strengths, missed
opportunities for use of intervention strategies, and any deviations from the intervention
protocol (10 hours over 6 months). Training sessions that incorporate feedback from coded
sessions increase skill retention.15 All training sessions were audio or video recorded for
future review to minimize drift from intervention protocol.

Treatment Fidelity
Treatment fidelity strategies were considered in all stages of intervention development,
interventionist training and intervention delivery. These strategies,20 which are used to
monitor and improve the reliability and validity of behavioral trials, were used in the present
study to inform the methods and monitoring of study design, interventionist training, and
delivery of the intervention. Table 4 provides details of treatment fidelity strategies included
in the development and implementation of the COPD self-management intervention. The 2
study interventionists were evaluated against defined performance criteria, which included a
score of 3 or higher on the Motivational Interviewing Treatment Integrity (MITI) 3.1.1
global scale scores.21

Pilot Testing of Intervention
A pilot study was conducted to collect data regarding interventionist fidelity to treatment
during intervention delivery, feasibility of the intervention based on our ability to recruit and
retain participants, and patient acceptability of the intervention based on qualitative
interviews following intervention participation.
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Pilot Study Participants and Procedure
Eleven patients hospitalized for a COPD exacerbation in 1 of the participating hospitals
(Mayo Clinic, Rochester, MN (n=6) and Health Partners Regions Hospital, Minneapolis,
MN (n=5) participated in the IRB approved pilot study. The intervention included weekly
in-person sessions over 8 weeks. Each session included self-management coaching (60
minutes first session, 30 minutes subsequent session) and 60 minutes of pulmonary
rehabilitation. All encounters were audio recorded for fidelity analysis. Measures included
the Chronic Respiratory Questionnaire (CRQ),22 a measure of quality of life, and the
(modified Medical Research Council (mMRC) 0–4 scale),23 a measure of dyspnea and
spirometry, and an individual interview-eliciting opinions of the intervention.

RESULTS
Patients attended all scheduled sessions of the Pilot Study. The mean (SD) age was 70 (7)
years, with a mean percent of predicted forced expiratory volume in the first second of
exhalation (FEV1%) of 40 (20) indicating mostly severe obstruction of the airway, and a
mean modified Medical Research Council (mMRC) dyspnea score of 2.5 (1) indicating
clinically meaningful shortness of breath.

The CRQ results showed a positive trend in all domains and a statistically significant change
in the domain of emotions: CRQ Dyspnea (baseline / postintervention): 4.0 (1.48)/ 4.1
(1.33); CRQ Fatigue: 3.4 (1.11)/ 3.6 (0.87); CRQ Emotional: 4.0 (1.32)/ 4.5 (1.01) P=.04;
and CRQ Mastery: 4.0 (1.63)/ 4.4 (1.17). Responder analysis indicated that 7 of the 11
patients tested improved in at least 1 domain of the CRQ by the minimal clinical important
difference of 0.5.

Qualitative Analysis of the Pilot Study
All 11 participants were interviewed by a study investigator who did not deliver the
intervention. These interviews were conducted by telephone and were guided by a
semistructured interview guide, which included open-ended questions and rating scales.
These questions assessed satisfaction with program content and delivery, perceived benefits
of the program and behavior changes resulting from the program. Scaling questions revealed
that participants viewed the program as very practical (mean rating 8.19 on a 10 point scale
where 10=most practical), reported themselves very likely to use their Emergency Plan
(antibiotic and prednisone) when short of breath (mean rating 9.72, 10=very likely), and
highly likely to use slow, pursed lip breathing (mean rating 9.72, 10=very likely). The
majority of participants (90%) rated the overall program as “very good” or “excellent”.
Participants were satisfied with the length of sessions, but several (18%) recommended
increasing the number of sessions.

Data from interview questions was analyzed independently by 2 study investigators using
methods of content analysis.33 Interview data was overwhelmingly positive, and participant
responses revealed several predominant themes: the intervention and the accompanying
workbook34 provided new knowledge about COPD and self-management of COPD, the
intervention helped participants increase their physical activity and breathing, and
participants valued the relationship with and support from the interventionist.

Intervention Refinement Following Pilot Study
Based on feedback from patients in the pilot study and patient barriers to treatment
identified in the literature, the program length and location was refined. The intervention
was increased from 8 sessions to 12 sessions based on patient feed-back in the qualitative
interview. Due to transportation barriers,35 the intervention was refined to include an initial
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in-person visit either at the medical center or in the patient home, and the remainder of
sessions could be completed over the telephone in order to maximize to availability of the
intervention to patients.

Alliance Between Patient and Interventionist—In the delivery of the refined
intervention, we added a tool, the Working Alliance Inventory (WAI-SR) that, measures a)
agreement between patient and provider on the self-management tasks, b) agreement on the
goals of self-management, and (c) development of an affective bond between the
interventionist and the patient.36 Based on previous research,37 we hypothesize that higher
working alliance will be associated with better patient outcomes.38,39

Working alliance constructs have been shown to influence medical outcomes, including:
communication,24 agreement on treatment,25 and treatment adherence.26 The working
alliance is a construct that partially captures communication and relationship factors that
have an impact on healing in certain contexts.27 Many healthcare providers create a sense of
collaboration and mutual respect while working with their patients which influences
treatment outcomes.24–26 This study expands the use of the working alliance construct as a
possible outcome predictor for physical therapists working with chronic pain patients.

Ely et al23 reported a reliability estimate for the short version of the WAI as 0.88. Catty et
al, in reviewing alliance measures, described the WAI as having “a clear conceptual basis,
with evidence of face, content, and construct validity”28 p246 and that the WAI questions are
based on a sound trans theoretical model of working alliance.28 Responses are given in the
form of a 5 item Likert Scale (with endorsements from completely disagree to completely
agree). The WAI produces a continuous measurement of the working alliance that ranges
from 12–60 with higher scores indicating better alliances.

Results After the Delivery of the Refined Intervention
The refined intervention was delivered in 544 encounters in 44 severe COPD patients
randomized to the treatment arm of the above referenced study. Completion of scheduled
sessions was high (83.6%), indicating feasibility of the intervention and patient acceptability
and retention. The mean time duration of each intervention session was 29±10 minutes.
Goals were set in 83% of the intervention sessions and the mean patient-reported confidence
(self-efficacy) score to attain the goal was 8.1±1) on a scale of 0 (no confidence) to 10
(maximal confidence) (see figure 1 for confidence rule in the self-management action plan).

Goals were focused on activity in 41% of the encounters, use of medication (including the
use of an emergency plan for exacerbations) - 12 %, dealing with emotions and stress - 10%,
learning ways to breathe more effectively - 10%, quitting smoking - 4%, and
communications -3%. The remainders of goals were more specific to individual patients that
could not be included in the selected domains. In 60% of the encounters, patients rated their
awareness of their goal for the week as “very often” or “all the time”. Interventionists rated
the patient progress toward the goal as “very good” or “excellent” in 58% of the encounters,
“good” progress in 16 %, “fair” progress in 14%, and “poor” progress on 12%.

WAI-SR results revealed positive perceptions of the patient/interventionist relationship.
Patients reported that: 1) they frequently agreed with the interventionist about strategies to
improve the patient situation (“very often” or “always” in 88.5% the interventions); 2) they
had confidence that the interventionist could help them (“very often” or “always” in 84% the
interventions); 3) they worked towards mutually agreed upon goals (“very often” or
“always” in 84.6% the interventions) and agreed on what was important to work on (“very
often” or “always” in 84.6% the interventions); and 4) the way they were working on their
problems was correct (“very often” or “always” in 100% the interventions).
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DISCUSSION
This manuscript confirms that a COPD self-management intervention that uses motivational
interviewing tools is feasible. We can report with confidence after pilot testing, refinement,
and final delivery in the clinical setting, that the intervention produced no harm, increased
patient satisfaction, and merges self-management14 and Motivational Interviewing.14 The
personalized approach was clearly recognized and valued by the patients in the qualitative
analysis, and expressed in the Working Alliance Inventory, indicating that this approach
fosters real collaboration, which is a desired outcome in every self-management
intervention. We believe that the observed intervention retention (86%) is an indicator of
patient acceptability.

Importantly this intervention keeps the component that seems to be important for positively
affecting health care utilization, that is, the use a written emergency action plan while
adding a component aimed to patient engagement (Motivational Interviewing) what seem to
be critical factor for effectiveness.8,11 The qualitative study indicated study patients felt very
likely that they would use their Emergency Plan (behavior modification) in the context of a
impending flare-up of COPD (mean rating 9.72, 10=very likely).

Study limitations
While our results thus far indicate feasibility, patient acceptance, and perceived positive
impact, it is not yet clear that the intervention will effectively reduce hospitalizations, as that
question is being addressed in an active clinical trial. Training for this intervention requires
access to a professional with expertise in motivational interviewing, self-management
education, and fidelity monitoring. Some medical centers may need to access external
consultants and health coach training programs for interventionist training and fidelity to
treatment monitoring.

CONCLUSION AND PRACTICE IMPLICATIONS
This intervention honored a set of principles that we believe are key for participatory
medicine in rehabilitation: eliciting motivation and patient engagement by avoiding a
prescriptive behavior and honoring patient autonomy. In doing so, we have discovered that
behavior change is needed not only in patients but also in health care providers, in using
proper communication to create conditions which foster self-management and a spirit of
collaboration. Our preliminary results support a feasible and acceptable intervention that can
be used in clinics, pulmonary rehabilitation, and likely, cardiac rehabilitation.
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Figure 1.
Self-Management Action Plan
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Figure 2.
Sample Bubble sheet for increasing physical activity
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Table 1

Brief Summary of Intervention Content for Session 1

Content Outline Additional Considerations for Interventionist

Welcome, introduce program, and set
agenda for session

Elicit participant thoughts and feelings
about health and health behavior eg, What
are you doing for your health now? What are
your thoughts about your recent
hospitalization?)

• Listen for values, priorities and what is important

• Use open-ended questions, affirmations, reflections, and summaries
(O.A.R.S.)

• Work to understand patient (empathy) and reflect and affirm what you hear

• Do not offer solutions

• Listen for ambivalence about behavior change.

Introduce self-management tools briefly

• Emergency Plan and breathing
training

• Self-Management Action Plan

• Self-Management Workbook30

• Physical activity daily practice

• Brief introduction only before more in depth description of each

Personalized discussion of Emergency Plan • Use Elicit-Provide-Elicit (E-P-E) framework18

– eg, Do you already have a plan? What do you already know about
this? What are your thoughts on our discussion? What are your
feelings about using this?

• Listen for ambivalence about using the plan. Use O.A.R.S.

• Collaborate in setting goal to review plan out of session, fill prescription and
find place to post the plan

Breathing training • Use E-P-E and teach back (patient demonstrates)

• Collaborate in setting goal about practicing out of session

Physical activity daily practice • Use E-P-E to discuss physical activity recommendation (lower body cycle or
walk, upper body 3 exercises; practiced daily, gradually increasing time over
time, along with recommendation for graduated increase in physical activity, eg,
household or leisure activity, throughout day

• Collaborate on creating a goal for daily physical activity, record on Self-
management Action Plan form.

• Assess confidence to complete goal, revise as needed

Elicit participant thoughts and feelings
about the session

• O.A.R.S.

• Reaffirm commitment to action plan and express optimism, eg, Is that what you
plan to do?

• Listen for ambivalence

• If client is ambivalent, use O.A.R.S. and collaborate in problem solving if
appropriate

Discuss the guidelines and expectations for
the home visit.

Provide brief overview of session 2 and close
session
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Table 2

Brief Summary of Intervention Content for Session 2

Content Outline Additional Considerations for Interventionist

Greeting, set agenda for session

Elicit participant experience and
opinions about the self-
management goals from session
1

• Use O.A.R.S.

• Listen for what they did try, and what did work, affirm

• Resist the urge to immediately attempt solving their problems and barriers

• Connect their thoughts and behavior back to the values they mentioned last session as
appropriate

Individualized, collaborative
conversation about physical
activity recommendations

• Listen for ambivalence

• Summarize both sides of the ambivalence. Start with the reasons for not changing, followed
by reasons for changing

• Let me see if I understand what you’ve said…

• Ask: Did I get it all?

• Ask about the next step

– Where does that leave you now

– What’s the next step?

• O.A.R.S.

• Use E-P-E when sharing information

Describe and then discuss “self-
management”

• Use E-P-E to describe content extracted from self-management workbook30

• Discuss use of the book in general

• Discuss how the concept of self-management connects to patient values and strengths, if
appropriate

• Listen for change talk, respond with O.A.R.S.

• Collaborate in setting goal for participant to read chapter 2 of workbook30 before next
session

Review the Self-Management
Action Plan (Figure 1)

• Elicit patient thoughts about the self-management domains included and the format in
general

• Discuss process of action planning

• Discuss patient role in collaborative action planning in session and experimenting with
action plans out of session

• Use E-P-E when providing information about domains

• Listen for ambivalence about various self- management behaviors. Respond with O.A.R.S.

Collaborate in creating action
plan on the Self-Management
Action Plan form (most often
physical activity at session 2)

• Elicit patient preferences/desires for behavior change, eg, “What would you be willing to try
before our next meeting with (the self-management area they selected)?”

• Elicit patient choice, do not assign goals, use the patient language to describe the goal

• Assess confidence for goal completion

• Listen for ambivalence about the action planning process or self-management behavior itself

• O.A.R.S.

• Listen for and respond to change talk

• Connect goals to patient values, strengths, and priorities when possible

Elicit participant thoughts and
feelings about the session

• O.A.R.S., eg, What seems most personally relevant to you of all that we discussed today?)
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Content Outline Additional Considerations for Interventionist

• Reaffirm commitment to action plan and express optimism, eg, Is that what you plan to do?)

• Listen for ambivalence

• If client is ambivalent, use O.A.R.S. and collaborate in problem solving if appropriate

Briefly describe what patient
can expect in session 3 and close
session

Abbreviations: O.A.R.S., open-ended questions, affirmations, reflections, and summaries; E-P-E, Elicit-Provide-Elicit.
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Table 3

Brief Summary of Intervention Content for Followup Sessions

Content Outline Additional Considerations for Interventionist

Greeting, set agenda for session

Review progress since previous
session

• Discuss attempts with their self-management action plan

• Use O.A.R.S.

• Listen for what they did try, and what did work, affirm

• Resist the urge to immediately attempt solving their problems and barriers.

• Connect their thoughts and behavior back to the values as appropriate

Reinforce all steps toward
change, discuss lessons learned,
and collaborate in problem-
solving around barriers

• O.A.R.S.

• Listen for change talk

• Listen for ambivalence

• Summarize both sides of the ambivalence. Start with the reasons for not changing, followed
by reasons for changing -“Let me see if I understand what you’ve said…”

• Ask: “Did I get it all”?

• Ask about the next step

– “Where does that leave you now?”

– “What’s the next step?”

• Use E-P-E when sharing information

Collaborate with new, revised,
or continued Self-Management
Action Plan

• Assess readiness for next step with self-management action plan, eg, with scaling questions).

• Negotiate a plan (revised or continued action plan). This could be a new or additional self-
management area/goal, or continuation/revision of previous plan.

• Elicit patient choice, do not assign goals

• O.A.R.S.

• Listen for and respond to change talk

• Explore ambivalence when present

• Use EPE when information exchange is required, eg, to explain/rehearse self-management
strategies

• Connect goals to patient values, strengths, and priorities when possible

Elicit participant thoughts and
feelings about the session

• O.A.R.S., eg, What seems most personally relevant to you of all that we discussed today?

• Reaffirm commitment to action plan and express optimism, eg, Is that what you plan to do?

• Explore ambivalence when present

Briefly describe what patient
can expect in next session and
close

Abbreviations: O.A.R.S., open-ended questions, affirmations, reflections, and summaries; E-P-E, Elicit-Provide-Elicit.
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Table 4

Treatment Fidelity Strategies Used in Design of Study, Training Interventionists, and Intervention Delivery

Goal Strategies Used

Study design: Ensure the
same treatment dose within
condition

• Intervention protocol (“intervention roadmap”) used to guide all sessions

• Intervention protocol contains fixed length, number, and frequency of contact sessions

• Deviations from protocol

• All sessions recorded, with external monitoring

• Interventionist self-monitoring of treatment delivery each session

• Specialized training to providers to deal with different types of patients equally

Training interventionists:
Standardize training

• The two interventionists were trained together using standardized training materials

• All training video or audio-recorded for future use to minimize drift from protocol

• The same instructors used for all training

• Training used recorded session review and role-play to help account for patient differences and
interventionist differences in implementation style

Training interventionists:
Ensure provider skill
acquisition

• Use of well-defined performance criteria defined a priori; including a score of 3 or higher on the
Motivational Interviewing Treatment Integrity 3.1.1 global scale scores28

• Scoring of interventionists with pilot patients using session checklist

• Interventionist self-assessment with checklist

• External review of recorded intervention session with interventionist feedback using the Health
Coaching Performance Assessment (HCPA) from Health Sciences Institute29

• Interventionists asked to identify desired training topics to assist with intervention skill acquisition

Training interventionists:
Standardize training:
Minimize drift in provider
skills

• Regular booster training sessions, especially to review the self-management areas less frequently
used and less comfortable for the interventionists, ie, stress and emotion-related domains

• Case review of sessions where the interventionist or fidelity monitor identified the session deviated
somewhat from protocol

Training interventionists:
Accommodate provider
differences

• Interventionists provided the same intensive training

• Regular debriefing meetings

• Interventionist-centered training according to needs, background, and clinical experience

Intervention delivery:
Standardize delivery and
ensure adherence to
intervention protocol

• Interventionists use an intervention protocol to guide each session.

• Evaluation of recorded sessions as compared to a behavioral checklist completed by fidelity
monitor

• Interventionist self-assessment checklist following each session

• Case conferences in which interventionists discuss cases and trainer reviews skills and strategies
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