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Abstract

Background—Contingency management (CM) is an evidence-based behavioral intervention for 

opioid use disorders (OUDs); however, CM adoption in OUD treatment centers remains low due 

to barriers at patient-, provider-, and organizational-levels. In a recent trial, OUD treatment 

providers who received the Science to Service Laboratory (SSL), a multi-level implementation 

strategy developed by a federally-funded addiction training center, had significantly greater odds 

of CM adoption than providers who received training as usual. This study examined whether CM 

adoption frequency varied as a function of provider socio-demographic characteristics (i.e., age, 

race/ethnicity, licensure) and perceived barriers to adoption (i.e., patient-, provider-, organization-

level) among providers receiving the SSL in an opioid treatment program.

Methods—Thirty-nine providers (67% female, 77% Non-Hispanic White, 72% with specialty 

licensure, M age = 42 [SD = 11.46]) received the SSL, which consisted of didactic training, 

performance feedback, specialized training of internal change champions, and external coaching. 

Providers completed a comprehensive baseline assessment and reported on their adoption of CM 

biweekly for 52 weeks.

Results—Providers reported using CM an average of nine 2-week intervals (SD = 6.35). 

Hierarchical multiple regression found that providers identifying as younger, Non-Hispanic White, 

and without addiction-related licensure all had higher levels of CM adoption frequency. Higher 
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perceived patient-level barriers predicted lower levels of CM adoption frequency, whereas 

provider- and organization-level barriers were not significant predictors.

Conclusions—The significant effect of age on CM adoption frequency was consistent with prior 

research on predictors of evidence-based practice adoption, whereas the effect of licensure was 

counter to prior research. The finding that CM adoption frequency was lower among racially/

ethnically diverse providers was not expected, and suggests that the SSL may require adaptation to 

meet the needs of diverse opioid treatment providers. Entities using the SSL may also wish to 

incorporate a more explicit focus on patient-level barriers.
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Opioid-use disorder (OUD)-related overdoses and deaths have reached epidemic proportions 

in the United States,1 creating an urgent need for effective OUD treatments.2 Contingency 

management (CM) is an evidence-based OUD intervention that provides motivational 

incentives (e.g., vouchers or gift cards) to reinforce specific treatment-related behaviors 

(e.g., treatment attendance, negative toxicology screens).3 It has demonstrated effectiveness 

when delivered alone3 and in combination with pharmacotherapy,4 with large effect sizes. 

CM has also been found to be effective when delivered by front-line OUD providers,6–8 

making it a prime candidate for implementation across community-based OUD centers.

Unfortunately, CM has proven challenging to transfer to and sustain in community settings.9 

Surveys of front-line treatment providers suggest that under 10% use CM.10 Documented 

barriers to CM delivery span the patient-level (e.g., patients’ difficulty paying for treatment, 

insufficient demand for incentives),11 provider-level (e.g., lack of awareness, philosophical 

objections to incentives, turnover),12, 13 and organizational-level (e.g., time constraints, 

insufficient funding for incentives).14–16 For these reasons, strategies to promote CM 

implementation must address barriers across multiple levels.

In a recent trial,17 we found that a comprehensive implementation strategy called the 

Science-to-Service Laboratory (SSL) was more effective than training as usual (TAU) in 

promoting CM adoption across OUD centers. The SSL was developed by the New England 

Addiction Technology Transfer Center (ATTC), a federally-funded training center, and 

consists of didactic training, performance feedback, specialized training of internal change 

champions, and external coaching. Didactic training and performance feedback are 

specifically designed to address provider-level barriers, whereas internal change champions 

and external coaching are intended to address organizational-level barriers. Relative to TAU 

providers, providers whose centers received SSL had 3.6 times greater odds of adopting CM 

than TAU providers over a 12-month period.

Our prior study indicated that the SSL was a promising approach to promoting CM adoption 

in OUD centers. However, questions remained as to factors influencing SSL effectiveness. 

Specifically, it was unknown whether the SSL’s effect on CM adoption varied as a function 

of factors shown to influence receptiveness to evidence-based interventions in general 18, 19 

and CM in particular:13, 16, 20 namely, provider socio-demographics (i.e, provider licensure,
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13 years of experience,13, 20 age,18 sex,20 race/ethnicity)20 and perceived implementation 

barriers (i.e, patient-,20 provider,16, 20 organizational-level).16, 20 Thus, we examined 

whether these factors predicted CM adoption frequency among providers receiving the SSL. 

Multiple prior studies found that provider educational attainment13, 16, 19, 20 and years of 

experience13, 20 predicted more favorable views towards CM. None of these studies 

specifically examined the effect of age; however, a prior study focused on behavior therapy 

found that younger providers were more likely to use manuals than older providers.18 Based 

on these studies, we hypothesized that more experienced, younger providers with specialty 

licensure would demonstrate higher levels of CM adoption frequency. We also predicted that 

providers reporting more patient-level barriers would demonstrate lower levels of CM 

adoption frequency, since the SSL did not explicitly address these barriers. We did not 

expect provider sex or race/ethnicity to be significant predictors, as prior literature failed to 

find significant effects of these factors on receptivity to CM.20

Methods

Treatment program

Study activities were based within a comprehensive OUD program with locations in Rhode 

Island and Maine.17 The program provided various outpatient services for OUD patients, 

including medication-assisted treatment, individual, family, and group counseling. In the two 

years before recruitment, the program coordinated 28 trainings that focused generally on 

organizational procedures (e.g., hiring practices, record keeping, reporting critical incidents, 

grievances), assessment strategies (e.g., suicide identification, vital signs) and provider 

education about addiction (e.g., DSM-IV, ASAM criteria). Only one prior training focused 

on a specific evidence-based intervention (i.e., buprenorphine) and none focused on 

behavioral treatment models.

Recruitment

Clinical directors were invited to nominate staff for participation during a quarterly 

leadership meeting. To qualify, staff had to have been employed for at least 3 months with 

active caseloads. Clinical directors nominated 51 eligible treatment providers, who were 

mailed resource packets describing the study: packets included return-addressed, stamped 

postcards indicating interest in participation. Providers were given explicit assurances that 

participation was voluntary and would not affect their employment. Forty-six providers 

(90%) returned reply cards. Of the 46 providers, 39 (85%) provided informed consent. All 

procedures were approved by the University institutional review board.

Implementation Protocol

The implementation protocol was the SSL17, 22 and the evidence-based CM intervention was 

Petry’s model targeting patient attendance via escalating prize draws.23, 24 The SSL began 

with a half-day didactic CM workshop, which covered: evidence supporting CM, 

introduction to the CM protocol, and behavioral reinforcement principles. After the didactic 

portion, staff practiced designing CM protocols to reinforce session attendance; the 

workshop leader provided immediate performance feedback on practice exercises.
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Following this training, providers received another half-day workshop focused on CM 

implementation. Workshop topics included: defining evidence-based practice, reviewing 

organizational change theory, and outlining how CM would be implemented within usual 

clinic procedures. Each clinical unit (n=7) identified an internal change champion to lead 

implementation efforts. Change champions received a more intensive 4-day training focused 

on principles and theories of organizational change, leadership decisions related to CM 

adoption, and strategies to integrate CM into existing operating procedures. Finally, staff and 

change champions had access to a Master’s-level external technology transfer specialist 

(TTS) with over 20 years’ experience managing OUD centers. The TTS held separate 

monthly conference calls with change champions and staff to troubleshoot barriers to CM 

adoption. The TTS was responsible for coordinating ongoing collaborative problem solving 

activities such as moderation of an online community bulletin board and scheduled forums 

to discuss CM implementation. Informal TTS support was provided by request.

Measures

Provider characteristics—At baseline, providers completed a self-report measure 

recording their own biological sex (i.e., male vs. female); licensure (i.e., attained specialty 

addictions license vs. never attained); years of addiction treatment experience (i.e., less than 

5 vs. 5+); age (continuous); and race/ethnicity (i.e., Non-Hispanic White vs. other).

CM Adoption—Providers completed a biweekly assessment asking the number of patients 

with whom they had used reinforcers over the past two weeks. Providers who reported using 

reinforcers with at least one patient were coded as adopters in that 2-week interval. For each 

provider, we tabulated the number of 2-week intervals in which CM adoption was reported, 

with values ranging from 0 to 26.

Barriers to Adoption—Each 2-week interval, providers were asked an open-ended 

question about reasons why they had not implemented CM. Provider responses about 

perceived barriers were coded by two independent raters into three categories: patient-level; 

provider-level; organization-level. Patient-level barriers included obstacles related to patient 

flow or perceived demand (e.g., lack of admissions, insufficient patient willingness.). 

Provider-level barriers encompassed issues related to staff time, attitudes, or qualifications 

(e.g., vacation/leave, CM attitudes/misgivings, staff turnover). Organizational-level barriers 

included concerns associated with organizational support of CM (e.g., time, funding, 

leadership support). For each provider, the total number of patient, provider, and 

organizational barriers was tabulated, with values ranging from 0 to 26.

Data Analytic Plan

Variable distributions, mean group differences, and bivariate associations were examined 

prior to modeling. Assumptions related to normality were met for all provider variables; 

however, our three barriers variables were skewed and kurtotic. Because prior work 

demonstrates that regression is robust to violations of normality,25 we conducted analyses 

with untransformed data. Replication of analyses with transformed variables yielded an 

identical pattern of results with regards to direction and statistical significance of effects.
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Study hypotheses were tested via two-step hierarchical regression predicting CM adoption 

frequency. We entered provider characteristics into the first step (i.e., biological sex, age, 

years of experience, race/ethnicity, licensure). Number of patient, provider, and 

organizational barriers reported per provider were entered into the second step to test if these 

barrier types predicted CM adoption frequency over and above provider characteristics. 

Effect sizes of parameter estimates were interpreted using recommendations by Cohen.26

Results

Sample Characteristics

The 39 providers were predominantly female (66.7%, n=26), Non-Hispanic White (76.9%, 

n=30), and 42 years of age (M=41.95, SD=11.46, Range=20–62) on average. Roughly two-

thirds of providers had a current or past specialty license in addiction (71.8%, n=28) and 

51.3% (n=20) had 5 or more years of experience. Providers reported using CM about nine 2-

week intervals (M=9.05, SD=6.35) or roughly 18 weeks. Bivariate correlations revealed 

small to moderate relationships among the provider characteristics that did not preclude 

multivariate regression (all r’s<.55; see Table 1). CM adoption frequency was significantly 

related to non-white race (r =−.38, p < .05) and frequency of reporting patient-related 

barriers (r=−.37, p<.05).

Perceived Barriers

Providers reported 301 barriers: 52 patient-level; 106 provider-level; and 143 organization-

level. The most frequent perceived patient-level barrier was a lack of “appropriate” patients. 

Common provider-level barriers were staff turnover, vacation/leave, and insufficient staff. 

The most often cited organization-level barriers were insufficient funding, lack of 

organizational support, and insufficient time to prepare for implementation. Average number 

of barriers was 5.0 (SD=6.2), with a range from 0 to 25. Of total barriers, 141 (47%) were 

“repeat mentions” (i.e., provider experienced the same barrier over multiple time intervals). 

Inter-rater agreement among unique mentions was excellent: 98.9% provider-level, 87.8% 

provider-level, 94.7% organization-level.

Hierarchical Linear Models Predicting CM Adoption Frequency

Step 1 of the hierarchical regression was significant, F(5, 33)=3.02, p<.05 and accounted for 

31% of the variance. Provider biological sex (β=.08, p=.65) and years of experience (β=.11, 

p=.58) did not significantly predict CM adoption frequency. By contrast, younger age (β=.

33, p=01), Non-Hispanic White race/ethnicity (β=.43, p=.01), and not having attained a 

specialty license (β=.40, p<.05) all significantly predicted greater CM adoption frequency; 

these effects were moderate in size.

Step 2 was significant, F(8, 30)=2.91, p<.05 and accounted for 44% of the variance in CM 

adoption frequency. Neither the number of provider- nor organizational-level barriers 

predicted CM adoption frequency. However, consistent with our hypothesis, fewer patient-

level barriers (β= −.36, p<.05) significantly predicted CM adoption frequency, with a 

moderate effect size.

Becker et al. Page 5

Subst Abus. Author manuscript; available in PMC 2020 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Discussion

This study builds upon extant literature on the implementation of evidence-based OUD 

treatment, by identifying factors that predicted the effectiveness of a comprehensive 

implementation strategy on CM adoption frequency. Consistent with hypotheses and prior 

studies,18 the SSL had a larger effect on CM adoption with younger providers. Of note, the 

significant effect of age was above and beyond the influence of provider experience, which 

was not a significant predictor. Counter to prior studies,13, 16, 20 we found that providers 

without a specialty license had higher CM adoption frequency. This discrepancy might 

reflect our focus on specialty addictions licensure as opposed to advanced educational 

attainment more generally. Alternately, the discrepancy might reflect our focus on actual CM 

adoption, relative to prior studies’ focus on CM receptivity. It is plausible that providers with 

specialty degrees might be more receptive to CM in principle, yet slower to change their 

actual behavior. Taken together, our results suggest that younger providers without specialty 

licensure represent a particularly attractive target for CM implementation. One possible 

explanation for this finding could be that younger, unlicensed providers might be less likely 

to have entrenched approaches to treating OUD patients and therefore might be less resistant 

to adopting new interventions.

Our finding that the SSL’s effectiveness did not vary as a function of biological sex was 

consistent with hypotheses. By contrast, we did not expect that the SSL would have a greater 

effect among Non-Hispanic White providers, raising concerns about the applicability of the 

comprehensive implementation strategy among racially/ethnically diverse providers.

Analyses of provider-reported barriers confirmed the hypothesis that the SSL would be less 

effective among providers that perceived more patient-level barriers, perhaps due to the 

SSL’s explicit focus on provider- and organization-levels. Of note, the most common 

patient-level barrier was lack of “appropriate clients”: this could reflect actual recruitment 

challenges, insufficient patient demand, or provider misperceptions about CM’s 

applicability. Further research is warranted to unpack the nature of this barrier.

Results should be interpreted within the context of limitations. First, CM adoption frequency 

was based on provider self-report without objective verification. Second, we examined 

biological sex, race/ethnicity, years of experience and licensure attainment as dichotomous 

variables. Future investigations should examine the effect of non-binary gender, racial/ethnic 

identification, years of experience, and stages of licensure attainment to better understand 

the impact of provider-level factors on CM adoption. Similarly, we used a broad coding 

scheme for perceived barriers based on the level of focus (e.g., patient-, provider-, 

organization), and did not consider specific barriers (e.g., financial, time, attitudes). Finally, 

this study applied the SSL to promote CM adoption frequency among OUD patients. 

Additional research is needed to determine if the effects of provider age, licensure, and 

patient-level barriers found here would generalize to implementation of other evidence-

based interventions in other settings.

Despite these limitations, this was the first analysis of predictors of a comprehensive 

implementation strategy’s effectiveness among OUD treatment providers: even with broad 
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categories, such analyses are critical to determine for whom and under which conditions 

implementation strategies are likely to be most effective. These analyses are common in the 

treatment literature, but relatively rare in the implementation literature. Findings suggest that 

the SSL strategy, which is currently being used by federally-funded addiction training 

centers, may require adaptation for racially/ethnically diverse providers, older providers, and 

those with specialty licensure. In addition, training entities using the SSL may benefit from a 

more explicit focus on patient-level barriers.

Acknowledgments

This research was supported by grants R21DA021150 (Principal Investigator [PI]: D. Squires) and K23DA031743 
(PI: S. Becker) from the National Institute on Drug Abuse and grant 5UD1TI013418 (PI: D. Squires) from the 
Center for Substance Abuse Treatment, Substance Abuse and Mental Health Services Administration, United States 
Department of Health and Human Services. The views and opinions contained within this document do not 
necessarily reflect those of the National Institute on Drug Abuse or the US Department of Health and Human 
Services, and should not be construed as such. Neither of these funding sources had involvement in the study 
design, data collection, analysis and interpretation, the writing of this report, or the decision to submit this article 
for publication.

References

1. Rudd RA, Seth P, David F, Scholl L. Increases in drug and opioid-involved overdose deaths - United 
States, 2010–2015. MMWR Morb Mortal Wkly Rep. 2016; 65:1445–1452. [PubMed: 28033313] 

2. Nosyk B, Anglin MD, Brissette S, et al. A call for evidence-based medical treatment of opioid 
dependence in the United States and Canada. Health Aff (Millwood). 2013; 32:1462–1469. 
[PubMed: 23918492] 

3. Prendergast M, Podus D, Finney J, Greenwell L, Roll J. Contingency management for treatment of 
substance use disorders: a meta-analysis. Addiction. 2006; 101:1546–1560. [PubMed: 17034434] 

4. Griffith JD, Rowan-Szal GA, Roark RR, Simpson DD. Contingency management in outpatient 
methadone treatment: a meta-analysis. Drug Alcohol Depend. 2000; 58:55–66. [PubMed: 
10669055] 

5. Rawson RA, Huber A, McCann M, et al. A comparison of contingency management and cognitive-
behavioral approaches during methadone maintenance treatment for cocaine dependence. Arch Gen 
Psychiatry. 2002; 59:817–824. [PubMed: 12215081] 

6. Petry NM, Alessi SM, Ledgerwood DM. A randomized trial of contingency management delivered 
by community therapists. J Consult Clin Psychol. 2012; 80:286–298. [PubMed: 22250852] 

7. Petry NM, Alessi SM, Ledgerwood DM. Contingency management delivered by community 
therapists in outpatient settings. Drug Alcohol Depend. 2012; 122:86–92. [PubMed: 21981991] 

8. Ledgerwood DM, Alessi SM, Hanson T, Godley MD, Petry NM. Contingency management for 
attendance to group substance abuse treatment administered by clinicians in community clinics. J 
Appl Behav Anal. 2008; 41:517–526. [PubMed: 19192856] 

9. Hartzler B, Lash SJ, Roll JM. Contingency management in substance abuse treatment: a structured 
review of the evidence for its transportability. Drug Alcohol Depend. 2012; 122:1–10. [PubMed: 
22153943] 

10. McGovern MP, Fox TS, Xie H, Drake RE. A survey of clinical practices and readiness to adopt 
evidence-based practices: Dissemination research in an addiction treatment system. J Subst Abuse 
Treat. 2004; 26:305–312. [PubMed: 15182895] 

11. Regier PS, Redish AD. Contingency management and deliberative decision-making processes. 
Front Psychiatry. 2015; 6:76. [PubMed: 26082725] 

12. Benishek LA, Kirby KC, Dugosh KL, Padovano A. Beliefs about the empirical support of drug 
abuse treatment interventions: a survey of outpatient treatment providers. Drug Alcohol Depend. 
2010; 107:202–208. [PubMed: 19959299] 

Becker et al. Page 7

Subst Abus. Author manuscript; available in PMC 2020 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



13. Kirby KC, Benishek LA, Dugosh KL, Kerwin ME. Substance abuse treatment providers' beliefs 
and objections regarding contingency management: implications for dissemination. Drug Alcohol 
Depend. 2006; 85:19–27. [PubMed: 16650657] 

14. Walker R, Rosvall T, Field CA, et al. Disseminating contingency management to increase 
attendance in two community substance abuse treatment centers: lessons learned. J Subst Abuse 
Treat. 2010; 39:202–209. [PubMed: 20598838] 

15. Ducharme LJ, Knudsen HK, Roman PM, Johnson JA. Innovation adoption in substance abuse 
treatment: exposure, trialability, and the Clinical Trials Network. J Subst Abuse Treat. 2007; 
32:321–329. [PubMed: 17481455] 

16. Hartzler B, Donovan DM, Tillotson CJ, Mongoue-Tchokote S, Doyle SR, McCarty D. A multilevel 
approach to predicting community addiction treatment attitudes about contingency management. J 
Subst Abuse Treat. 2012; 42:213–221. [PubMed: 22138199] 

17. Becker SJ, Squires DD, Strong DR, Barnett NP, Monti PM, Petry NM. Training opioid addiction 
treatment providers to adopt contingency management: A prospective pilot trial of a 
comprehensive implementation science approach. Subst Abus. 2016; 37:134–140. [PubMed: 
26682582] 

18. Becker EM, Smith AM, Jensen-Doss A. Who's using treatment manuals? A national survey of 
practicing therapists. Behav Res Ther. 2013; 51:706–710. [PubMed: 23973815] 

19. Aarons GA. Mental health provider attitudes toward adoption of evidence-based practice: The 
evidence-based practice attitude scale (EBPAS). Ment Health Serv Res. 2004; 6:61–74. [PubMed: 
15224451] 

20. Aletraris L, Shelton JS, Roman PM. Counselor attitudes toward contingency management for 
substance use disorder: Effectiveness, acceptability, and endorsement of incentives for treatment 
attendance and abstinence. J Subst Abuse Treat. 2015; 57:41–48. [PubMed: 26001821] 

21. Garner BR. Research on the diffusion of evidence-based treatments within substance abuse 
treatment: a systematic review. J of Substance Abuse Treatment. 2009; 36:376–399.

22. Squires DD, Gumbley SJ, Storti SA. Training substance abuse treatment organizations to adopt 
evidence-based practices: the Addiction Technology Transfer Center of New England Science to 
Service Laboratory. J Subst Abuse Treat. 2008; 34:293–301. [PubMed: 17600652] 

23. Petry, NM, Stitzer, ML. Contingency management: Using motivational incentives to improve drug 
abuse treatment. West Haven, CT: Yale University Psychotherapy Development Center; 2002. 

24. Petry, NM; Ledgerwood, DM. The contingency management competence scale for reinforcing 
attendance. University of Connecticut Health Center. 2010. Available at: https://healthuconnedu/
contingency-management/wp-content/uploads/sites/119/2017/04/
CMCS_rating_manual_for_attendance_2010_1pdf

25. Levy KJ. A monte carlo study of analysis of covariance under violations of the assumptions of 
normality and equal regression slopes. Educational and Psychological Measurement. 1980; 
40:835–840.

26. Cohen, J. Statistical power analysis for the behavioral sciences. 2. Hillsdale, N.J.: L. Erlbaum 
Associates; 1988. 

Becker et al. Page 8

Subst Abus. Author manuscript; available in PMC 2020 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

https://healthuconnedu/contingency-management/wp-content/uploads/sites/119/2017/04/CMCS_rating_manual_for_attendance_2010_1pdf
https://healthuconnedu/contingency-management/wp-content/uploads/sites/119/2017/04/CMCS_rating_manual_for_attendance_2010_1pdf
https://healthuconnedu/contingency-management/wp-content/uploads/sites/119/2017/04/CMCS_rating_manual_for_attendance_2010_1pdf


A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Becker et al. Page 9

Ta
b

le
 1

Sa
m

pl
e 

Pr
ov

id
er

 C
ha

ra
ct

er
is

tic
s

V
ar

ia
bl

e
1

2
3

4
5

6
7

8
9

1.
 A

ge
-

−
.5

4*
**

.1
3

.4
1*

.5
1*

*
−

.1
4

.0
8

−
.0

9
.1

3

2.
 G

en
de

r
-

−
.1

3
−

.2
0

−
.2

5
−

.0
3

−
.2

4
−

.0
3

.0
1

3.
 R

ac
e/

et
hn

ic
ity

-
.0

7
.4

1*
*

.2
5

.4
1*

.0
9

−
.3

8*

4.
 A

dd
ic

tio
n 

lic
en

su
re

-
.3

0
−

.2
2

.0
7

.1
9

−
.2

7

5.
 5

+
 Y

ea
rs

 in
 A

dd
ic

tio
n 

Fi
el

d
-

.0
8

.1
1

.2
8

−
.0

4

6.
 P

at
ie

nt
 b

ar
ri

er
s

-
−

.0
3

0.
0

−
.3

7*

7.
 P

ro
vi

de
r 

ba
rr

ie
rs

-
−

.1
1

−
.0

6

8.
 O

rg
an

iz
at

io
na

l b
ar

ri
er

s
-

−
.0

6

9.
 C

M
 a

do
pt

io
n

-

M
ea

n 
(S

ta
nd

ar
d 

D
ev

ia
tio

n)
41

.9
5

66
.7

%
76

.9
%

46
.7

%
51

.3
%

1.
21

.9
2

2.
64

9.
05

(1
1.

45
)

(n
 =

 2
6)

(n
 =

 3
0)

(n
 =

 2
8)

(n
 =

 2
0)

(2
.5

4)
(2

.5
3)

(4
.3

1)
(6

.3
5)

R
an

ge
20

–6
2

0–
1

0–
1

0–
1

0–
1

0–
10

0–
14

0–
21

0–
23

N
ot

e:

**
* p 

<
 .0

01
,

**
p 

<
 .0

1,

* p 
<

 .0
5

Subst Abus. Author manuscript; available in PMC 2020 January 01.



A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript

Becker et al. Page 10

Ta
b

le
 2

H
ie

ra
rc

hi
ca

l R
eg

re
ss

io
n 

E
xa

m
in

in
g 

Pr
ov

id
er

 C
ha

ra
ct

er
is

tic
s 

an
d 

B
ar

ri
er

s 
to

 I
m

pl
em

en
ta

tio
n 

on
 P

ro
vi

de
r 

C
M

 A
do

pt
io

n 
Fr

eq
ue

nc
y

V
ar

ia
bl

e
B

SE
(B

)
β

F
R

2
R

2 Δ

St
ep

 1
: P

ro
vi

de
r 

C
ha

ra
ct

er
is

tic
s

  S
ex

1.
03

2.
29

.0
8

  R
ac

e
−

6.
43

2.
38

−
.4

3*

  A
ge

.1
9

.1
1

.3
3*

  L
ic

en
su

re
 A

tta
in

m
en

t
−

5.
53

2.
22

−
.4

0*

  5
+

 Y
ea

rs
 in

 A
dd

ic
tio

n 
Fi

el
d

1.
34

2.
32

.1
1

3.
02

*
.3

1
.3

1

St
ep

 2
: B

ar
ri

er
s 

to
 I

m
pl

em
en

ta
tio

n

  P
at

ie
nt

 B
ar

ri
er

s
−

.8
9

.3
8

−
.3

6*

  P
ro

vi
de

r 
B

ar
ri

er
s

.2
1

.4
0

.0
8

  O
rg

an
iz

at
io

na
l B

ar
ri

er
s

.0
7

.2
3

−
.0

5

2.
91

*
.4

4
.1

2

N
ot

e.

* p 
<

 .0
5 

Se
x,

 R
ac

e,
 li

ce
ns

ur
e 

at
ta

in
m

en
t, 

an
d 

ye
ar

s 
in

 a
dd

ic
tio

n 
fi

el
d 

w
er

e 
di

ch
ot

om
iz

ed
.

Subst Abus. Author manuscript; available in PMC 2020 January 01.


	Abstract
	Methods
	Treatment program
	Recruitment
	Implementation Protocol
	Measures
	Provider characteristics
	CM Adoption
	Barriers to Adoption

	Data Analytic Plan

	Results
	Sample Characteristics
	Perceived Barriers
	Hierarchical Linear Models Predicting CM Adoption Frequency

	Discussion
	References
	Table 1
	Table 2

