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Abstract

Guided by a comprehensive implementation model, this study examined training/implementation
processes for atailored contingency management (CM) intervention instituted at a Clinical Trials
Network-affiliate opioid treatment program (OTP). Staff-level training outcomes (intervention
delivery skill, knowledge, and adoption readiness) were assessed before and after a 16-hour
training, and again following a 90-day trial implementation period. Management-level
implementation outcomes (intervention cost, feasibility, and sustainability) were assessed at study
conclusion in a qualitative interview with OTP management. Intervention effectiveness was also
assessed viaindependent chart review of trial CM implementation vs. a historical control period.
Results included: 1) robust, durable increasesin delivery skill, knowledge, and adoption readiness
among trained staff; 2) positive managerial perspectives of intervention cost, feasibility, and
sustainability; and 3) significant clinical impacts on targeted patient indices. Collective results
offer support for the study’ s collaborative intervention design and the applied, skills-based focus
of staff training processes. Implications for CM dissemination are discussed.
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1. Introduction

A schism between treatment research and community-based practice, identified by the
Ingtitute of Medicine (IOM, 1998) 15 years ago, continues to plague healthcare delivery
efforts. Challenges in disseminating empirically-supported approaches are particularly
poignant in addiction treatment settings, where this gap is disproportionately large (Brown,
2000; Compton et al., 2005; McLellan, Carise, & Kleber, 2003). A large-scale bridging
effort isNIDA’s Clinical Trials Network [CTN; (Hanson, Leshner, & Tai, 2002)], enabling
multisite trials of promising treatments at community clinics. Other prominent efforts seek
to expose community treatment personnel to empirically-supported treatments via
SAMHSA'’s National Registry of Evidence Based Programs and Practices
(www.nrepp.samhsa.gov), regional Addiction Technology Transfer Centers, and joint effort
with NIDA to develop clinician-friendly ‘blending products’ (Martino et al., 2010).
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Nevertheless, one national estimate suggests that just 11% of U.S. treatment-seekers receive
empirically-supported treatment (McGlynn et a., 2003).

Contingency management (CM) is a cogent example of an empirically-supported method of
treating substance abuse for which dissemination has proven challenging [for review, see
Hartzler, Lash, & Roll (2012)]. Encompassing a family of behavioral reinforcement systems,
Petry (2012) notes as binding tenets of contemporary CM methods: 1) afocal, desired
patient behavior be closely monitored, 2) atangible, positive reinforcer be immediately
provided when the behavior occurs, and 3) the reinforcer be withheld when the behavior
does not occur. Meta-analyses document reliable, small-to-medium therapeutic effects with
substance abusers (Dutra et a., 2008; Griffith, Rowan-Szal, Roark, & Simpson, 2000;
Lussier, Heil, Mongeon, Badger, & Higgins, 2006; Prendergast, Podus, Finney, Greenwell,
& Roall, 2006). Greater staff receptivity to CM isfound in opioid treatment programs
(OTPs), where opiate-dependent patients access a daily dose of agonist medication and
medical/psychosocia support services (Fuller et al., 2007; Hartzler et al., 2012). Regarding
community effectiveness, a CTN trial with six OTPs found CM increased treatment
adherence among 388 patients (Peirce et al., 2006). Despite this widely-cited trial, just 12%
of CTN clinics report sustained implementation (Roman, Abraham, Rothrauff, & Knudsen,
2010), and comparatively lesser interest and implementation is noted outside the CTN
(Hartzler & Rabun, 20133, 2013b). As 100+ published RCTs support CM efficacy,
dissemination efforts will benefit from trials focused on implementation issues. Indeed,
pressing needs for scientific attention to clinician training are gaining broad recognition
(Beidas & Kendell, 2010; Herschell, Kolko, Baumann, & Davis, 2010; McHugh & Barlow,
2010).

Historically, many CM approaches have been validated in OTPs. Early methods offered
patients convenience and autonomy of take-home medication doses to reinforce drug
abstinence (Milby, Garrett, English, Fritschi, & Clarke, 1978; Stitzer, Bigelow, & Liebson,
1980; Stitzer et al., 1977). Contemporary methods, promoted under a motivational
incentives moniker, use monetary reinforcers and derive from hallmark studies of voucher-
based CM by Higgins et al. (1994, 1993) and Petry, Martin, Cooney, and Kranzler (2000)
‘fishbowl technique’ of earning prize draws. As salience of psychosocia support for OTP
patients gained international recognition (WHO, 2004), CM methods increasingly targeted
counseling attendance (Alessi, Hanson, Wieners, & Petry, 2007; Jones, Haug, Silverman,
Stitzer, & Svikis, 2001; Ledgerwood, Alessi, Hanson, Godley, & Petry, 2008).
Academicians may debate what they see as the optimal patient behavior to target or type of
reinforcer to offer, but ultimately the opinions of treatment professionals guide whether and
how CM isdisseminated. To that end, OTPs appear well-served in targeting meaningful
patient behaviorsin their setting and devising CM systems matched to their implementation
capacity in terms of affordability, patient interest, and logistical compatibility with existing
clinic services.

Effective dissemination of CM may be guided by implementation science models that
incorporate real-world systems issues (Damschroder & Hagedorn, 2011; Fixsen, Naoom,
Blase, Friedman, & Wallace, 2005; Rogers, 2003). Often overshadowed by the patient
outcomesin controlled treatment trials, such issues are focal outcomes of staff training and
implementation activities. Proctor et a. (2011) define these implementation outcomes as
“effects of deliberate and purposive actions to implement new treatments, practices, and
services’ (p.65). A corresponding taxonomy includes an intervention’s: 1) acceptability, or
philosophical palatability among staff, 2) appropriateness, or setting compatibility for staff,
3) fidelity, or staff knowledge and skill to deliver as intended, 4) adoption, or staff intent to
use, 5) cost, or the clinic resources required to implement, 6) feasibility, or clinic navigation
of logistical hurdles, 7) sustainability, or its maintenance as a stable clinic service, and 8)
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penetration, or itsintegration into regular clinic practice by staff. The unit of analysis for
some domains (acceptability, appropriateness, fidelity, and adoption) isindividual staff
members, who can offer quantifiable self-report or skill demonstration at repeated points.
Others (costs, feasibility, sustainability, and penetration) reflect OTPs as units, and can be
assessed by qualitative management report or independent review of clinic records after a
trial period of implementation. As suggested in a psychotherapy review (Beidas & Kendell,
2010), implementation is well-suited to mixed method evaluation.

Extant literature on CM dissemination to the treatment community, predominated by the
widely-promoted motivational incentives methods, may inform expectations about staff-
focused implementation domains. A bleak picture is painted of attitudes toward these CM
methods, with lesser acceptability and perceived appropriateness than other therapeutic
approaches (Bride, Abraham, & Roman, 2010; Herbeck, Hser, & Teruya, 2008; McCarty et
al., 2007; McGovern, Fox, Xie, & Drake, 2004). Prevailing objections include perceived
inefficacy, procedural confusion, and philosophical incongruence (Ducharme, Knudsen,
Abraham, & Roman, 2010; Kirby, Benishek, Dugosh, & Kerwin, 2006; Ritter & Cameron,
2007), with routine use of CM supported by just 27% of addiction treatment staff (Benishek,
Kirby, Dugosh, & Pavodano, 2010). Staff members' clinic role appears to moderate such
attitudes, with greater appeal voiced by those in managerial positions (Ducharme et al.,
2010; Henggeler et al., 2008; Kirby et a., 2006). Opposition by direct-care staff may be
overcome via championing by agency |eadership (Kellogg et al., 2005), with strong training
attendance observed after simple forms of executive advocacy (Henggeler, Chapman, et al.,
2008). Direct training exposure does appear to enhance CM attitudes, knowledge, and
adoption among counseling staff working in the related field criminal justice (Henggeler,
Chapman, Rowland, Sheidow, & Cunningham, 2013). A broader training literature also
notes the importance of active learning strategies—specifically use of expert demonstration
and applied trainee practice—in developing new clinical expertise (Beidas & Kendell, 2010;
Cucciare, Weingardt, & Villafranca, 2008; Herschell et al., 2010). To that end, performance-
based feedback has been suggested to reduce staff drift in procedural CM adherence (Petry,
Alessi, & Ledgerwood, 2012) and enable longitudinal improvement in delivery skill
(Henggeler, Sheidow, Cunningham, Donohoe, & Ford, 2008). Taken together, it appears
that staff-based implementation outcomes may be enhanced if CM training: 1) is advocated
by management, 2) addresses concerns of direct-care staff, and 3) focuses on building
clinical competencies through active learning strategies.

Prior research also informs expectations about management-focused CM implementation
domains. As core costs (e.g., staff time, purchase of reinforcers) are acommon reason
clinics forego adoption (Roman et al., 2010; Walker et al., 2010), CM interventions must be
affordable in the eyes of the clinics adopting them. Another common sentiment is that
clinical methods be adopted only if ‘they don't conflict with treatments already in place’
(Haug, Shopshire, Tajima, Gruber, & Guydish, 2008). In this respect, CM systems that rely
on staff to perform foreign or complicated tasks (like dense arithmetic calculations), even if
efficaciousin controlled trials, will prompt logistical problems (Chutuape, Silverman, &
Stitzer, 1998; Petry et al., 2001). One way to effectively address potential fiscal constraints
and logistical incompatibilitiesisto engage clinic management in CM intervention design
(Kellogg et a., 2005; Squires, Gumbley, & Storti, 2008). This allows an OTP to tailor aCM
system to itsfiscal and logistical implementation capacities, thereby enhancing likelihood of
sustainability and breadth of staff penetration. As support for sustaining a CM intervention
once designed, conceptual primers and procedural descriptions enhance knowledge
acquisition and adoption readiness (Benishek et al., 2010; Ledgerwood et al., 2008). Thus,
the impact of CM trainings may be augmented if the curriculainclude reproducible aids for
staff to reference as needed in their daily work. This collective literature suggests that
positive manageria implementation outcomes are more likely achieved for aCM
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intervention if: 1) management contributes to its design, 2) it is compatible with clinic fiscal
and logistical constraints, 3) foreign or complicated staff procedures are avoided, and 4) the
training curriculum includes reproducible materials for staff to later reference as needed.

Guided by awidely-cited implementation framework (Proctor et al., 2011), the current study
evaluates a range of implementation and clinical impacts of CM training delivered to staff at
acommunity OTP. This mixed method trial evaluated staff-focused domains over time
(prior to, immediately following, and 3 months after training) in a design accounting for
potential assessment reactivity, and examined qualitative report of management-focused
domains after a 90-day implementation period. The OTP’ s executive director was enlisted in
a collaborative intervention design process—specifying a target behavior, target population,
reinforcers, and reinforcement system. Resulting clinical impacts were assessed via
independent chart review, and comparison to a historical control period. Herein, processes of
intervention design and staff training are described, followed by evaluation of: 1) immediate
and eventual impacts of staff training on CM delivery skills, knowledge, attitudes and
adoption readiness, 2) management perspective of intervention affordability, feasibility, and
sustainability after a 90-day period of implementation, and 3) intervention effects on the
treatment adherence of targeted patients.

2. Materials and method

2.1. Trial Design

The mixed factorial design of this training and implementation trial includes three salient
features. First, within-subjects analyses of temporal changesin four staff-focused domains
(acceptability, appropriateness, adoption, and fidelity) examined potential assessment
reactivity, by way of random assignment of counselorsto a single or multiple baseline
assessment condition, as well asimmediate and eventual impacts of training. The omission
of awaitlist or no-training control group was a pragmatic design choice, given afinite
number of counseling staff available to participate and risk of undesired contamination
effectsin their common work setting. It did, however, preclude between-group experimental
comparisons of training impact. Second, management-focused domains (cost, feasibility,
and sustainability) were examined via qualitative report of a subset of managerial staff asthe
trial implementation period ended. Given the nature of the information of interest, elicitation
of qualitative narrative managerial reports of implementation experience were thought
preferable to potentially reductionistic, quantitative aternatives. Third, review of clinic
records enabled comparative analyses of OTP patients who received CM with a historical
control group, as well as penetration of the CM intervention among staff. Thisalso was a
pragmatic design choice, one allowing the clinic to implement its CM intervention with all
(rather than a randomized subset) of target patients but necessitating quasi-experimental
comparisons. Taken together, these three design features —while introducing complexity
and experimental caveats—address issues highlighted in models of implementation science
(Damschroder & Hagedorn, 2011; Lash et al., 2013; Proctor et al., 2011) by methods
suggested in recent training literature reviews (Fairburn & Cooper, 2011; Herschell et al.,
2010).

2.2. Clinic Selection

A key consideration was how a collaborating OTP would be selected, as the hope was to
partner with a clinic possessing attributes suggestive of potential to effectively implement
CM. Prior research has identified as clinic-level predictors of favorable CM adoption
attitudes: CTN affiliation, non-profit corporation status, stable clinician staffing, e-
communication capacity, and a clinic culture tolerant of stress and open to new clinical
methods (Hartzler, Donovan, et a., 2012; Henggeler, Chapman, et al., 2008; Squireset al.,
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2008). Accordingly, the Pl accessed SAMHSA- and CTN-sponsored websites to identify
local OTPs and review many of these clinic-level attributes. Upon determining atop
candidate, the executive director was contacted about study collaboration. It is a private,
non-profit OTP located in an urban area of alarge U.S. city, with a census of 1000 patients
receiving agonist medication, individual/group counseling, and monthly drug screen
urinalysis (UA). Asa CTN-affiliate clinic, it had previously participated in multisite trial s of
other treatment innovations. Other desired attributes—concerning staffing pattern, e-
communication capacity, and organizational culture—were evident from the OTP's
involvement in prior research studies (Bager et al., 2009; Hartzler & Rabun, 2013a).

2.3. Intervention Description

Asclinic engagement in CM intervention design appears to promote implementation
(Kellogg et a., 2005; Squires et al., 2008), the executive director was invited to specify
several key features. These were: 1) atarget population of introductory phase patients, or
thosein theinitial 90 days of OTP services, 2) atarget behavior of attendance at individual
counseling visits, occurring on aweekly basis during this introductory treatment phase, 3)
$5 gift cardsto local vendors and take-home doses as the available reinforcers, and 4) a
simple, ‘point-based’ token economy as the reinforcement system. Upon determination of
these features, the Pl devised a reinforcement schedule—incorporating two specific operant
conditioning principles (priming and reinforcement escal ation/reset) to enhance potential
clinical impact. This eventual intervention design (outlined below) was then reviewed with
the executive director, with afocus on anticipating and resolving potential fiscal or logistical
implementation challenges for the OTP.

Consistent with suggestionsiin literature (Haug et al., 2008), a premium was placed on
creating a CM intervention compatible with existing clinic operations. Accordingly, the staff
members were to monitor the target behavior, track earned points, and deliver reinforcers
amidst usual carein their weekly counseling visits with introductory phase patients. Upon
stabilization of agonist medication, newly-enrolled patients were notified in writing of the
CM ‘point system’ related to counseling attendance and scheduled for aninitial visit with an
assigned counselor. At thisinitial visit, the counselor confirmed client understanding of the
details of this CM system as needed. Patients earned two points per weekly visit attended, to
accumulate or be exchanged for a gift card (4 points) or take-home medication dose (10
points, date scheduled in advance and with appropriate clinic safeguards). To promote
initiation of attendance, a priming feature enabled patients to earn two bonus points at the
initial counseling visit (which allowed for an immediate gift card exchange). To promote
continuity of attendance, alimited escalation/ reset feature enabled patients to earn a bonus
point at each consecutively attended visit. With these provisions, a patient could earn 40
pointsin the 13-week introductory treatment phase (equivalent to ten $5 gift cards, or four
take-home doses). To aid tracking, the OTP's el ectronic medical record system was adapted
to include documentation of patient point total (and any reinforcers provided) in notes
corresponding to each individual counseling visit.

2.4. Procedures

All procedures were approved by university IRB, and a corresponding flow diagram for the
principal trial participants (OTP clinical staff) isincluded as Fig. 1. Recruitment occurred
viaan on-site presentation, at which both the Pl and executive director emphasized
participation in intervention training and implementation as voluntary. Staff also had the
option to attend CM training and implement the intervention even if opting out of formal
research participation (in which a sequence of training outcome assessments was
completed). Interested staff members provided informed consent and, based on simple
randomization, were assigned to complete: 1) a single baseline assessment battery a week
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before training, or 2) a baseline assessment battery 2 weeks prior to training, then repeated
the following week (for the purpose of accounting for any practice effectsin training
outcome measures). Staff members were notified of their condition assignment immediately
upon consent. All other study activities were uniform, and included a series of training
sessions followed by training outcome assessments scheduled 1 week after training and
again after a 90-day trial implementation period.

Initial baseline assessments elicited staff demography and professional background. All
assessment batteries included as self-reports: 1) the Provider Survey of Incentives [PSI;
(Kirby et al., 2006)], assessed acceptability/appropriateness via 42 ratings (1 = strongly
disagree, 5 = strongly agree) forming positive/negative attitudinal subscales (a = .83—-90),
2) aReadinessto Adopt Scale (McGovern et al., 2004) consisted of one 6-point item (0 =
not familiar, 5 = using with efforts to maintain), and 3) an adapted Knowledge Test (Petry &
Stitzer, 2002) assessed conceptual knowledge via 18 multiple-choice questions (a = .76).
Assessments also targeted intervention delivery skill, for which demonstration in
standardized role-play is a suggested method (Fairburn & Cooper, 2011). A standardized
patient (SP) encounter involved an SP presenting at staff offices at an arranged time to enact
a 20-minute, audio-recorded introductory patient scenario that simulated the patient’ s initial
counseling session. Unlike role-plays conducted in training (in which trainers provided
immediate, performance-based feedback to trainees), staff members did not receive
feedback on their performance during SP encounters as they were completed solely for the
purpose of formal training evaluation. All of these SP encounter recordings were scored by
two independent raters, blind to the timing of assessment, using arelevant version of the
Contingency Management Competence Scale [CMCS; (Petry & Ledgerwood, 2010)] that
included Likert rating (1 = very poor,7 = excellent) of six skill areas: 1) notification of
earned reinforcers, 2) planning for prospective reinforcers, 3) delivery of earned reinforcers,
4) assessment of client interest in reinforcer choices, 5) provision of socia reinforcement,
and 6) linkage of the target behavior to treatment goals. Inter-rater reliability was excellent
across these skill areas (ICCs = .77—.89), enabling computation of CMCS summary scores
(range: 6-42).

The training process was informed by preferences broadly reported in a national sampling of
OTP directors and staff (Hartzler & Rabun, in press). These include: 1) scheduling of on-site
sessions (to limit cost and logistic hurdles), 2) alessintensive format, with shorter sessions
distributed over time, and 3) a curriculum dominated by active learning strategies (e.g.,
trainer demonstration, experiential role-play activities, performance-based feedback) rather
than passive learning strategies (e.g., didactic instruction). Accordingly, training was
structured as four weekly half-day sessions, occurring on-site in a clinic room enabling
fishbowl observational methods (for trainer demonstrations and dyadic trainee role-plays)
and breakout areas for small group exercises. Training was facilitated by two psychologists,
both with CM expertise and prior clinical experience working in an OTP setting, who
offered 16 hours of direct contact time. The trainers also met with OTP management for 30
minutes prior to each training session as consultative support for preparatory clinic activities
(i.e., identification of staff implementation |eaders, development of written patient
orientation materials, adaptation of the electronic records system, purchase and accounting
of reinforcers) in advance of itstrial implementation period. A copy of al training materials
(i.e., handouts, session audio-recordings) was provided to the OTP as an ongoing resource,
and to facilitate potential post-study training of non-participating staff.

A week after training, clinic management specified an implementation start date for the CM
intervention. Participating staff concurrently completed post-training assessment of the

af orementioned measures and a 20-item Training Satisfaction Survey (Baer et al., 2009)
with Likert ratings (1 = not at al, 7 = extremely) of format, applicability, facilitators, and the
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overall experience. Soon after, implementation was initiated with newly-enrolled patients,
continuing without interruption or adaptation for 90 days. Participating staff then completed
follow-up assessment batteries identical to that described for post-training, and the P
conducted an audio-recorded elicitation interview with five management personnel (the
executive director, deputy executive director, treatment director, assistant treatment director,
& special projects assistant). The interview featured open discussion of implementation
experiences related to intervention cogt, feasibility, and prospective sustainability. It was
later transcribed in its entirety, after which a phenomenological narrative analysis (Bernard
& Ryan, 2010) targeted management-focused implementation domains.

Implementation outcomes were the principal trial focus, yet a circumscribed set of patient
outcomes were examined via anonymized chart review. The reviews targeted a pair of 90-
day intervals—the clinic’ s trial implementation period, and the 3-month period just prior to
staff recruitment (a historical control). Idiographic datafor individual counseling visits were
extracted, from which three indices were computed: 1) initiation (binary: did/did not attend
initial visit), 2) continuity (longest # of consecutive weeks with attended visit), and 3)
overall rate (% scheduled visits attended). The latter chart review period (of trial CM
implementation) enabled cal culation of intervention penetration among staff, computed as
the percentage of OTP staff for whom chart documentation noted CM implementation with
at least one introductory phase patient.

2.5. Participants

Of the 23 OTP counseling staff who were eligible to participate, 19 consented to do so. All
were active in delivery of patient services at the OTP. Their mean age was 59.32 years (S.D.
= 12.73), and 89% were female. Hispanic ethnicity was identified by 5%, and distribution of
race was 79% Caucasian, 16% multi-racial, and 5% Native American. With respect to
formal education, 58% had master degrees, 26% bachelor degrees, and 16% associate
degrees. Many were longstanding clinic employees, as the mean clinic tenure was 12.24
years (S.D. =9.72). Thefoca CM intervention was designed to be anovel service provision
at this OTP, so clinic staff had no prior experience with itsimplementation. In terms of prior
exposure to CM concepts, 11% had attended a presentation, 31% had reviewed published or
online resources, 27% noted both types of prior exposure, and 31% reported no prior CM
exposure. With respect to attrition, all 19 participating OTP counselors completed the
baseline assessment procedures to which they were assigned, but two subsequently
withdrew due to scheduling conflicts with the CM training sessions. An additional OTP
counselor, after also completing the training process and post-training assessment, opted to
withdraw for personal reasons. Demographic data were not collected of management
personnel involved in only the concluding elicitation interview, nor was any identifying
information available for the targeted OTP patients due to the anonymized nature of the
chart review processes.

2.6. Data Analytic Strategy

Analyses of staff-focused domains examined: 1) staff assessment reactivity, 2) immediate
training impact, and 3) eventual impact of training and 90 days of implementation.
Assessment reactivity was examined with repeated-measures analyses of variance (RM-
ANOVA), restricted to the subset of OTP staff (n = 10) assigned to the multiple baseline
condition, evaluating change between their 1st and 2nd baseline assessment batteries.
Immediate training impact was also examined by RM-ANOVA, expanded to the full
remaining sample (N = 17) and evaluated change between their 1st baseline and post-
training assessment batteries. Eventual training impact was also examined by RM-ANOVA,
evaluating change between the 1st baseline and follow-up assessment batteries for the 16
staff participants that remained at that time. Given the staff sample size, aCohen’sd (for
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dependent measures) effect size was computed as a standard metric corresponding to all
analyses of training impact.

Management-focused implementation outcomes and intervention effectiveness were also
examined. The former were explored via phenomenological narrative analysis of the
elicitation interview with clinic management, which offered a‘window into the lived
experience’ of CM implementation (Bernard & Ryan, 2010). Accordingly, the interviewer:
1) structured questions to elicit experiential narrative, 2) reviewed the full interview
transcript for broad understanding of implementation processes, and 3) selected salient
excerpts about intervention cost, feasibility, and sustainability. Regarding intervention
effectiveness, the nested data structures (i.e., patientsin OTP staff caseloads) necessitated
use of multilevel or ‘mixed” models to compare enrollees during trial implementation (n =
106) vs. those of a historical control period (n = 111). To test a binary outcome of initiation
(i.e., whether 1st scheduled visit was attended), a generalized linear mixed model was
computed with temporal period (90-day CM implementation period, 90-day historical
control period) as afixed effect and corresponding staff member as arandom effect. To test
continuity (i.e. duration of longest continuous weekly attendance) and aggregate rate (i.e., %
visits attended of those scheduled), initial random-effects ANOV A were computed to
identify the intra-class correlation (ICC) dueto clustering of patients within caseloads.
These were followed by linear mixed models, with historical period as afixed effect and
corresponding staff member as arandom effect. All modelswere run in SPSS version 19.0

(Chicago, IL).

3.1. Assessment Reactivity Among Staff

Assessment reactivity was assessed with five RM-ANOVA, individually targeting as
dependent variables the: 1) CMCS summary score, 2) CM knowledge test summary score,
3) adoption readiness rating, 4) PSI subscale score for positive CM attitude, and 5) PSI
subscale score for negative CM attitude. All five RM-ANOVA failed to detect meaningful
assessment reactivity among the subset of 10 staff assigned to the multiple baseline
assessment condition (all F-values <.80, p-values >.40). Consequently, subseguent RM-
ANOVA testing immediate and eventua training impacts in these indices among the full
staff sample incorporated corresponding data from al staff members' initial exposure to the
baseline assessment instruments.

3.2. Immediate Impact of Training on Staff

Table 1 lists corresponding sample means and effect sizes among the 17 remaining
counselors. With respect to intervention delivery, RM-ANOVA detected a substantial
baseline to post-training increase in CMCS scores, F (1,16) = 64.57, p <.001. RM-ANOVAs
also detected alarge increase in knowledge, F(1, 16) = 17.81, p <.001, and a medium
increase in adoption readiness, F(1, 16) = 6.23, p <.05. The two RM-ANOV Asthat focused
on CM attitudes revealed nonsignificant immediate training impact. In terms of staff
reactions to the CM training, the sample mean of Likert ratings for format (M = 5.60, SD =
1.05), applicability (M = 5.40, SD = 1.05), the trainers (M = 5.81, SD = 1.00), and overall
experience (M = 5.67, SD = 1.19) suggested that (on average) participating staff felt
‘moderately’ to ‘very’ satisfied.

3.3. Eventual Impact of Training and Implementation Experience on Staff

Eventual staff impacts represent influence of both training and 90 days of implementation
experience among the 16 counselors completing the trial’ s follow-up assessment. RM-
ANOVA detected a substantial eventual effect on CMCS scores, F(1, 15) = 67.94, p < .001.
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Stronger correlation among these baseline/follow-up CMCS score distributions (r = .41),
relative to the baseline/post-training score distributions involved in testing immediate
training impact (r = .19), contributed to this greater eventual training effect in spite of the
slightly reduced mean raw-score difference. RM-ANOV As detected large eventual increases
in both knowledge, F(1, 15) = 12.31, p < .01, and adoption readiness, F(1, 15) = 12.22, p<.
01. Relative to the magnitude of post-training effects, the former was slightly reduced while
the latter was enhanced (see Table 1). An eventual training impact on attitudinal index did
emerge. While the RM-ANOVA for positive attitudes remained nonsignificant, the RM-
ANOVA for negative attitudes showed a significant decrease, F(1, 15) = 13.20, p < .01 (see
Table 1). In terms of staff reactions to CM training 90 days later, the sample mean of Likert
ratings for format (M = 5.74, SD = 1.11), applicability (M = 5.43, SD = .83), trainers (M =
5.68, SD = 1.01), and overall experience (M = 5.66, SD = 1.03) suggested that staff (on
average) remained ‘ moderately’ to ‘very’ satisfied.

3.4. Management Perspectives of Clinic Implementation

Narrative analysis of the elicitation interview with five manageria staff detailed clinic
perspective about intervention cost, feasibility, and sustainability. A noteworthy
organizational attribute, evident throughout the trial, was manageria respect for the opinions
of individual staff members about CM adoption. This was evidenced in the freedom staff
members were given about whether or not to formally participate as research participants, to
attend CM training sessions, and to implement the CM intervention thereafter with new
clients assigned to their caseload during the 90-day trial implementation period. This
managerial approach is consistent with what Rogers (2003) has characterized as optional
innovation decisions, in which choice to adopt or reject an innovation are made by
individual members of a system independent of other members' choices. This contrasts with
Rogers (2003) description of more common collective and authority innovation decisions,
where one systemic choice is made by member consensus or |eadership dictate, respectively.
Thiswillingness of this OTP's leadership to empower its staff to make individua adoption
decisions was also generally evident during their eicitation interview remarks, which were
generally positive about experiencesin the trial implementation period.

With respect to fiscal costs of the CM intervention, managerial sentiments expectedly
revealed little budgetary concern for the inexpensive reinforcers selected by the OTP
director in intervention design. Fiscal concerns about staff time involved varying
implementation tasks, including CM delivery by clinical staff, program monitoring by
administrative staff, and staff supervision by managers. Staff timeis a common dimension in
cost-effectiveness analyses of CM interventions (Lash et al., 2013; Olmstead & Petry, 2009;
Sindelar, Ebel, & Petry, 2007; Sindelar, Olmstead, & Peirce, 2007), and the excerpted
managerial perspectives below offer arange of views regarding its salience as a cost
dimension in implementing this CM intervention:

Executive Director: Actually, the cost of the reinforcersistrivial. If you think about
the counselors, they' re going to be seeing these folks anyway. So they're delivering
thisin a session we were already going to be paying staff time for, so thereisno
additional cost. The amount of administration time, leadership timeis relatively
trivial, mostly in ramp-up time when you' re trying to decide what the reinforcers
are going to be, and so forth. Deputy Executive Director: To implement this longer-
term we need someone internally to track the data, to see if there’ s variability
within counselors, how we' re doing as an agency, etc. That is an additional cost.
Treatment Director: And | think that...to do this and do it consistently, we'll need
to have periodic booster trainings. You have to have booster training to have staff
keep up onit. Assistant Treatment Director: It is an extra component that is added
to an already loaded initial treatment burden that counsel ors have with folks that
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are coming into treatment. So that is an extra burden. But | think it’s gone pretty
well. Specia Projects Assistant: My sense is that more [ of the counselors] enjoy it
than find it cumbersome. It is a little more work... another piece of paper to fill
out, another thing to do.

Management sentiments were broadly positive about the procedural feasihility of the
intervention, which was unsurprising given efforts to construct it to be compatible with pre-
existing OTP services. While specific logistical challenges encountered in trial
implementation were noted, most were circumstantial and all had been effectively resolved
by clinic staff. Most sentiments during the interview were broader and more positive, with
the value of administrative preparedness, intervention simplicity, and identification of
implementation leaders highlighted as contributing factors to what they regarded as
successful, continuing CM implementation:

Executive Director: An agency thinking about doing this....... they have to be
confident that procedures are tight and people doing this work are diligent. If they
have concerns about... administrative procedures, documentation, or follow-
through, it’s going to lead to people not being reinforced in a timely fashion and
the whole thing will just fall apart. Deputy Executive Director: In terms of the
logistics, we' ve come up with solutions for just about everything that’s come up.
The implementation doesn’t need to be all that sophisticated to be done
successfully. What made it manageable was it was very circumscribed in scope,
and we had two point-people that all questions could be directed to. That was
critical. Treatment Director: Overall, I’ ve been really pleased. Even though it may
take 5 minutes of a session to make sure [counselors] add this, if you have people
who are coming in regularly then [ counselors] can focus on things other than their
noncompliance. Assistant Treatment Director: | think it’s gone pretty well. There
wastheinitial push to get it formalized and ready to go. That took a little bit of
work. Beyond that, there have been a few, very small concerns that have come up.
But, overall, I'd say that it's gone well. Specia Projects Assistant: I’mthe one
distributing the gift cards and keeping track of them, and it seems it has been well-
received [by clinic staff]. The clientsreally likeiit, too.

Discussion of intervention sustainability was marked by managerial confidence about
capability to continue implementation, and guarded optimism about corresponding outcome
data. The clinic’s official position at the time of the elicitation interview was voiced intent to
sustain use of the CM intervention on a provisional basis, pending report of patient

outcomes from the trial implementation period from which clinic staff would decide whether
to sustain, amend, or discontinue it as a clinic-wide practice. This marked a notable change
in perspective from the optional innovation decision approach earlier ascribed to clinic
management, which now more closely reflected a consensus-based collective innovation
decision (Rogers, 2003) that would be heavily influenced by their own site-specific
empirical support for use of this CM intervention. Managerial sentiments underscored clinic
intent for a data-driven decision about sustainability of the CM intervention, common
affinity held for it among staff and patients, and the possibility of its adaptation or
application of CM principles for other clinic purposes:

Executive Director: We're continuing on for right now.....to decide whether this
becomes an integrated part of what we do agency-wide depends on the data. So,
the folks—the staff—who are doing it now can continue to do it. When we get the
data, then we decide. Deputy Executive Director: We have the majority of the
counselorsinterested in continuing it. If people hated it, that would be a different
issue. But that’ s not the case here. Going forward, there’ sa lot of evidencein the
literature that thisis an effective retention technique. Once we get the data,
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assuming the data shows a positive effect, we're all inclined to continue
implementing this. Treatment Director: | think there are a number of people who
have said ‘if the data supportsit, do we then want to utilize contingency
management in any other kind of areasthat are like this, with a specific target
behavior?' | think there could be some other potential uses of it. Assistant
Treatment Director: It really isjust a question of adding another thing to the plate,
because people really like acknowledging their patients and positively reinforcing
their patientsin thisway. And patients, in turn, also like it. But it’s an extra thing—
and that’sreally it, as opposed to “ not wanting to pay people to come” and things
like that. Special Projects Assistant: It seems the majority of people do enjoy it. |
mean, counselors have actually called me to walk in when their clients are there...
and they'll say “ | really like this program,” you know. | hear that kind of thing a
lot.

A final implementation outcome was intervention penetration, conceptualized as three
percentages reflecting the subset of OTP staff employing it with an introductory phase
patient. As noted earlier, staff members attended training on avoluntary basis. Asthe
intervention was intended to be compatible with existing clinic operations, well-established
procedures for the assignment of newly-enrolled patientsto OTP staff (based on staff
availability and therapeutic matching considerations) were unaltered. This precluded staff
members who were aready carrying afull caseload from having opportunity to implement
the intervention as they were not assigned any new patients. Based on independent chart
review, 14 staff members were assigned one or more introductory phase patients, and all
delivered the CM intervention. Accordingly, intervention penetration amongst the OTP's
collective 23 clinical staff was 61%, amongst the 17 CM-trained staff was 82%, and
amongst the 14 staff who both attended training and had a new patient added to their
caseload in the trial implementation period was 100% (see Fig. 1).

3.5. Patient-Focused Intervention Effectiveness

Table 2 outlines model statistics and parameter estimates for each of the three counseling
attendance indices. In model #1, which examined the binary index of attendance initiation,
the generalized linear mixed model identified temporal period as a significant fixed effect (p
< .05), as 85% of the 111 introductory phase patients enrolled during CM implementation
period attending their 1st scheduled counseling visit relative to 70% of 106 introductory
phase patients during the historical control period (OR = 2.37). The random effect of
counselor was nonsignificant (see Table 2), suggesting lack of caseload-level clustering in
attendance initiation. In model #2 (testing continuity of attendance), an initial random-
effects ANOV A also showed little caseload-level clustering (ICC = .05). The linear mixed
model found temporal period to again be a significant fixed effect (p < .001), with the 111
enrollees during the trial implementation period attending a greater duration of consecutive
weekly visits (M = 3.93, SD = 2.82) than the 106 historical controls (M =2.61, SD = 1.99).
In model #3 (testing aggregate attendance rate), the initial random-effects ANOV A again
showed little caseload-level clustering (ICC = .06). Similarly, the linear mixed model found
temporal period to be a significant fixed effect (p < .01), with a higher mean attendance rate
(82%) among 111 patients during the trial implementation period than the 106 seen during
the historical control period (68%). Effect sizes for models #2—3 (d = .53, .45, respectively)
were medium in magnitude.

4. Discussion

Guided by Proctor et a. (2011) conceptual framework, this study identified impacts of
training and implementation processes for atailored CM intervention instituted at a
community OTP. Theseinclude: 1) robust, durable increasesin delivery skill, knowledge,
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and adoption readiness among trained staff members; 2) a 100% penetration rate among
those staff members who had post-training opportunity to use the CM intervention with new
patients; 3) positive managerial perspectives—informed by 90 days of clinic implementation
—of the CM intervention’s affordability, feasibility, and sustainability; and 4) significant
clinical impacts on targeted patients’ initiation, continuity, and rate of counseling attendance
as compared to those observed during a historical control period. Collective results offer
preliminary support for the collaborative approach taken to design of the focal CM
intervention and the applied, skills-based focus of the staff training processes. Given the
disparity between voluminous empirical support for efficacy of CM methods and their
limited community dissemination (Roman et a., 2010), the current work may offer a useful
template for processes of planning and design, training and consultation, and trial
implementation and evaluation that enabled this CM intervention to be effectively
transported for use by this community-based substance abuse treatment setting.

One of the more novel study findings was robust, durable training impact on intervention
delivery skills of staff. While the sample size was admittedly small, the rigor of the involved
SP methodology (Beidas, Cross, & Dorsey, in press; Fairburn & Cooper, 2011) and lack of
observed assessment reactivity should strengthen confidence in these effects. The findings
also support a growing consensus that active learning strategies are necessary for health
professionalsto learn new clinical skills and integrate them into daily practice (Beidas &
Kendell, 2010; Cucciare et a., 2008; Herschell et al., 2010; McHugh & Barlow, 2010;
Miller, Sorensen, Selzer, & Brigham, 2006). Further inspection of study data also indicate
that the involved training, structured around live trainer demonstration and experiential
practice, led to consistent attainment of competency among staff. Specifically, all staff
members met or exceeded a benchmark proposed by CMCS devel opers (Petry &
Ledgerwood, 2010) in both their post-training and foll ow-up assessments. Whether staff
members implementation experience over the 90-day trial period contributed to the
durability of this effect, and what level of intervention delivery skill might be expected
given further time and experience, are both questions that await future implementation
studies.

Immediate training impacts on conceptual knowledge, adoption readiness, and attitudes of
staff were consistent in direction and magnitude with those of recently evaluated regional
CM workshops attended by VA program leaders (Rash, DePhillipis, McKay, Drapkin, &
Petry, 2013). Thisreplication isimportant for three reasons. First, it may enhance
confidence among both CM advocates and community treatment directors about the utility
of multi-day workshop attendance. Second, the composition of this current study sample—
an intact group of direct-care counseling staff working in asingle OTP—documents
similarity in arange of observed training impacts for those of selected VA program leaders.
Whereasthe VA CM Training Initiative (Petry, DePhillipis, Rash, Drapkin, & McKay, in
press) reflects a‘top-down’ dissemination approach (i.e., training of select program leaders,
who were then responsible for transporting the treatment technology to their respective
workforces), the current work alternatively exposed an OTP workforce directly to CM
training. Notably, this latter approach of directly training the workforce who would then
implement CM with patients models an effective CM dissemination effort in the criminal
justice field (Henggeler et a., 2013; McCart, Henggeler, Chapman, & Cunningham, 2012).
Finally, replicated effects in knowledge and attitudinal indices occurred as aresult of aCM
training that was decidedly skills-focused, suggesting oft-cited conceptual and philosophical
barriers for CM adoption (Ducharme et al., 2010; Kirby et a., 2006) need not always be the
sole or even primary training focus. Training and 90 days of implementation experience
culminated in retention of conceptual knowledge, increased adoption readiness, and further
reduction of attitudinal concerns among staff. Taken together, these effects are consistent
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with prior research in which implementation experience a so promotes staff knowledge and
favorable attitudes toward CM (Ducharme et al., 2010; Lott & Jencius, 2009).

Qualitative managerial perspectives about the intervention, voiced after 90 days of clinic
implementation, were also very encouraging. Some may consider these opinions
unsurprising, insofar as having an OTP director define key intervention features may
predictably contribute to later perception of affordability and logistical feasibility. Whether
surprising or not, the intent of the study was clearly to frame the clinic’s experiencesin
intervention design, training, and implementation so that positive managerial views had
opportunity to develop. Implementation science models highlight compatibility as an
attribute of successful innovations (Damschroder & Hagedorn, 2011; Rogers, 2003), and
this OTP s successful experience may be attributable in part to the intervention’ s fit within
existing clinic operations. Targeting counseling attendance of introductory clients may also
have afforded secondary therapeutic benefits, as such visits are a primary mechanism
whereby these typically less stable clients work on case management issues with an assigned
counselor. Indeed, centralization of OTP services is known to increase patient access and
utilization (Berkman & Wechsberg, 2007; Gourevitch, Chatterji, Deb, Schoenbaum, &
Turner, 2007). With respect to sustainability, guarded optimism was pervasive as
management awaited report of site-specific empirical support to inform a data-driven,
consensus-based clinic decision. This apparent shift in organizational philosophy, from a
series of what Rogers (2003) would have classified as optional innovation decisions at
earlier pointsin the study to this collective innovation decision at its conclusion, offers a
practical example of how nuanced clinic policy decisions can unfold over time. While some
clinic-level predictors of favorable CM attitudes are identified (Bride, Abraham, & Roman,
2011; Hartzler, Donovan, et a., 2012), there remains much to learn about organizational
factors that promote or deter adoption decisions.

It is hoped that the attendance initiation, continuity, and rate observed during
implementation of CM are indicative of patient interest in treatment. Prior research identifies
such indices as markers of patient engagement, which in turn predict their long-term
retention in addiction care (Peirce et al., 2006; Schon, 1987). That counsel or—client
interactions occurred earlier, in closer succession, and in greater aggregation also suggests
potential for a host of secondary therapeutic benefits. Magnitude of the observed clinical
effects (d = .46-.53) is also salient, as they appear to exceed those reported in other trials
conducted in addiction treatment settings where counseling attendance has been targeted for
behavioral reinforcement (Alessi et a., 2007; Ledgerwood et al., 2008). As earlier noted, the
current study’ s effects were achieved via: 1) independent clinic implementation (no external
funds or staffing support was provided), 2) comparison with a historical control patient
group receiving the clinic’s treatment-as-usual services, and 3) very low-cost incentives.
With respect to cost-effectiveness, these OTP patients earned a maximum of $50 or four
take-home medication doses (and often some combination of the two), afiscal commitment
specified by the OTP director and one that represented a fraction of the per-patient $250—
400 maximal earnings of awidely-cited multisite CTN study conducted in OTPs (Peirce et
al., 2006). In al such respects, the clinical impacts reported herein may offer clinic directors
hope for prospects of replicating similar success at other community OTPs.

Several methodological caveats bear acknowledgement. As noted earlier, the pragmatic
design approach enabled recruitment of all interested staff for training as well as application
of the CM intervention to all eligible OTP clientele. However, it also necessitated
uncontrolled and quasi-experimental comparisons for staff- and patient-based study
outcomes, respectively. Thissingle-site trial involved collaboration with a clinic selected
because of its configuration of attributes thought to predict implementation success. Clearly,
attempts at replication with avariety of clinics are warranted, and generalization of study
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findings to the OTP community at-large should not be assumed. It may be that OTPs
unaffiliated with the CTN required greater effort by university collaborators, given lesser
staff resources (Ducharme & Roman, 2009) and receptivity about CM (Hartzler & Rabun,
2013b). Potentia for selection bias aso appliesto staff members, whose participation in CM
training and subsequent intervention delivery during the trial implementation period was
optional. Further, some attrition was observed over the course of the study, though this was
limited and reflected either time conflicts or changein clinic role for the involved staff.
Beyond potential self-selection influences, the size of the staff sample also suggests that the
magnitude of reported training effects be interpreted with caution. Staff sample size also
precluded analyses of background attributes as predictors of learning or baseline skill. Other
design caveats relate to the study timeline. A longer follow-up window would have provided
greater certainty about durability of staff training impacts as well as greater experience from
which clinic management to draw in discussing prospective CM sustainability. Stronger
conclusions could also be drawn about clinical effectiveness of the CM intervention had the
trial implementation period been extended beyond 90 days. Finaly, the quality of
intervention delivery by staff during contacts with patients on their casel oad was not directly
assessed. The described SP methodology has many psychometric advantages for formal
assessment of intervention delivery skill, yet isonly a proxy measure for how the
intervention was delivered. The documented clinical impacts of that actual CM delivery may
mitigate such concerns in the current study, but OTPs seeking to replicate this work in their
setting should strongly consider use of routine fidelity-monitoring practices (e.g., direct
observation or review of recorded sessions by aclinical supervisor) as suggested for
effective implementation of empirically-supported behaviora interventions (Baer et al.,
2007; Herschell et ., 2010; Miller et al., 2006).

Caveats notwithstanding, this mixed method study offers a comprehensive examination of
CM implementation at the level of an individual, community-based OTP clinic. Its design
was informed by awidely-cited implementation framework (Proctor et a., 2011), both in
terms of a breadth of staff- and clinic-level indices as well as evaluation of intervention
effectiveness once implemented. Similarly comprehensive designs are needed for
prospective studies of other CM methods, and more broadly other empirically-supported
therapeutic approaches, to advance our understanding of how to bridge persistent
tranglational gaps that plague addiction treatment (Schon, 1983). Dissemination research
brings advocates of an empirically-supported approach face-to-face with treatment
community professionals, but also with opportunities to incorporate their input in processes
of study design, conduct, and evaluation that then enhance its ecological validity. Indeed, a
collaborative spirit—evidenced through mutual respect and recognition of inevitable real-
world contextual constraints—may be a particularly under-appreciated ingredient in
examining and understanding how a clinical method like CM is integrated into routine
clinical practice. We hope this work offers guidance to those spearheading similar
trandlational efforts.
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Fig. 1.

Flow diagram of formal trial participation for OTP clinical staff.
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