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[bookmark: _gjdgxs]Supplemental Analyses for Quantitative Analysis of A-CRA Sustainment Outcomes

To compare sustainment outcomes between organization-focused and state-focused grant types, we fit a multilevel, mixed-effects linear regression with the total 10-element sustainment score as the outcome variable. Each analysis included grant type, time period, and their interaction as predictors, as well as several covariates (grant end date, quarters of grant funding, turnover rate, certified A-CRA clinicians and supervisors at grant end, sustainment pattern [≤12 vs. >12 mo.], COVID-19 negative effects on sustainment). We also tested alternate specifications to determine if the analysis results depended on those specifications (i.e., differed from the primary analysis) because mixed-effect regression is known to be particularly sensitive to model assumptions. Specifications tested included linear regression with robust or clustered standard errors, which are alternative robust statistical techniques that could be used instead of the mixed-effect model (though they generally have weaker power), as well as removing covariates from the analysis. Table S1 reports the results of each alternate specification of the regression analysis. 

Findings changed minimally compared to the primary analysis, so we focused on the latter results in the manuscript (see Table 6). Specifically, the only major difference in findings was for the model with no covariates, in which A-CRA sustainment scores were found to significantly decrease from the 0-18 month time period to the 37-60 month time period; after inclusion of covariates, this term was no longer significant. The constant term also became significant in the model with no covariates. That said, significance did not change for the between-group differences between grant types and the interaction terms for grant type x time period, so this analysis suggested that our choice of covariates did not drive the findings and that the primary analysis results were still the most appropriate and complete set of results. 

Table S1: Results from Regression Analyses with Alternate Specifications

	Variablea
	Association Between Variable and A-CRA Sustainment Outcome (β, SE) for Each Specification

	
	Linear with Robust SEa
	Linear with Clustered SEb
	Removing covariates

	
	
	
	

	State-focused grant (vs. organization-focused) at 0-18 month time period
	-2.91 (1.11)
p = .01
	-2.91 (1.04)
p = .006
	-1.97 (0.42)
p < .001

	
	
	
	

	19-36 month time period (vs. 0-18 month) for organization-focused grants only
	-0.25 (0.25)
p = .321
	-0.25 (0.25)
p = .318
	-0.40 (0.22)
p = .073

	
	
	
	

	37-60 month time period (vs. 0-18 month) for organization-focused grants only
	-0.60 (0.56)
p = .286
	-0.60 (0.48)
p = .220
	-1.05 (0.38)
p = .005^

	
	
	
	

	Interaction of state-focused grant (vs. organization-focused) x 19-36 month time period (vs. 0-18 month)
	0.30 (0.43)
p = .482
	0.30 (0.36)
p = .411
	0.43 (0.53)
p = .419

(table continues)

	
	
	
	

	Interaction of state-focused grant (vs. organization-focused) x 37-60 month time period (vs. 0-18 month)
	1.80 (0.48)
p < .001
	1.80 (0.50)
p < .001
	1.98 (0.56)
p < .001

	
	
	
	

	Grant end date
	0.04 (0.03)
p = .241

	0.04 (0.03)
p = .206
	n/a

	Length of grant period
	-0.01 (0.02)
p = .679

	-0.01 (0.02)
p = .673
	n/a


	Turnover rate
	-0.12 (0.30)
p = .701
	-0.12 (0.31)
p = .711
	n/a

	
	
	
	

	# A-CRA clinicians at grant end
	0.36 (0.06)
p < .001
	0.36 (0.07)
p < .001
	n/a

	
	
	
	

	# A-CRA supervisors at grant end
	0.11 (0.13)
p = .434
	0.11 (0.14)
p = .461
	n/a

	
	
	
	

	COVID-19 negative impacts
(vs. no impacts)
	0.07 (0.24)
p = .779
	0.07 (0.25)
p = .788
	n/a

	
	
	
	

	Sustainment trajectory >12 months (vs. ≤12 months)
	0.59 (0.19)
p = .002
	0.59 (0.20)
p = .003
	n/a


	
	
	
	

	Constant
	2.21 (1.79)
p = .218
	2.21 (1.63)
p = .178
	5.35 (0.16)
p < .001^

	
	
	
	

	Random-effects parameters:
Site-level variance


Error variance
	Not applicable

	Not applicable
	
0.81 (0.21)
p = .000

1.12 (0.16)

	
	
	
	


Note. N = 142 treatment organizations. A-CRA = Adolescent Community Reinforcement Approach.
^indicates that the association between the variable and sustainment outcomes differed in statistical significance, compared to the same association in the primary analysis (see Table 6).
aRobust standard error allows for heteroskedasticity, i.e., each organization-wave observation can have a different error variance than any other observations. The robust SE approach yielded similar results to the mixed-effect model, suggesting that the constant variance assumption used in the mixed effect model was appropriate.
bCluster standard error assumes a same variance-covariance matrix shared by all sites but allows for flexible covariance structure within a site. The cluster SE approach yielded similar results to the mixed-effect model, suggesting that the normality and compound symmetry assumption used in the mixed-effect model was appropriate.


Sensitivity Analyses for Threats to Quantitative Analysis of Sustainment Outcomes

We also conducted a series of sensitivity analyses that characterized threats to internal validity under our quasi-experimental design. Specifically, we examined (a) the potential effects of observed secular trends on grant outcomes and (b) patterns of findings across sub-samples that lent insight into the impacts of grant type. Note that unobserved secular trends were already controlled using grant end date as a covariate in the primary analysis (see Table 6).

Non-equivalent dependent variable
Note: Text in this section is adapted from Dopp et al. (2023)(35) under the terms of a Creative Commons Attribution 4.0 International License (http://creativecommons.org/licenses/by/4.0/). 

To examine secular trends that may be confounded with grant type, we analyzed a non-equivalent dependent variable,(66,67) which is an outcome that (1) *was not* related to grant type but (2) *could* change in response to other factors that promote EBP implementation at SUD treatment organizations. Our selected dependent variable was delivery of buprenorphine, an evidence-based medication for opioid use disorder, to capture secular time trends among factors promoting EBP implementation at SUD treatment organizations. As is customary for the logic of non-equivalent dependent variables, our hypothesis was that grant type (organization-focused vs. state-focused) would not be a significant predictor of an organizations’ likelihood of delivering buprenorphine.

We measured buprenorphine delivery by matching listings in the SAMHSA National Directory of Drug and Alcohol Abuse Treatment Facilities based on responses to the previous year’s National Survey of Substance Abuse Treatment Services to participating treatment organizations for each year that the organization was interviewed (i.e., in Waves 1 to 3). If we could not match to the exact grant end year, we substituted the buprenorphine delivery reported from the most recent previous year up to four years prior. We located a match for n=108 organizations, a 71% match rate. 

The regression analysis for the non-equivalent dependent variable was specified identically to the analysis for sustainment outcomes, using multilevel mixed-effects linear regression, but with (a) a binary value for buprenorphine offering (Yes/No) substituted as the outcome variable at each post-grant time point and (b) the A-CRA sustainment trajectory covariate removed because it was specific to A-CRA sustainment outcomes. Per our published research protocol,(39) we considered using other non-equivalent dependent variables from the SAMHSA directory data, but no other discrete EBPs were tracked in that data for the full range of years needed; and we considered including additional covariates, such as opioid overdose death rates in the treatment organization county, but determined that the analysis would be more interpretable if it matched the primary analysis as closely as possible.

Below, Table S2 below reports the non-equivalent dependent variable analysis, and Figure S1 presents the marginal means for likelihood by grant type and time period. These results showed that grant type was not associated with the likelihood of an organization delivering buprenorphine (as predicted) and that this non-significant association did not change over time. One term in the regression model, representing the difference between scores at 0-18 months versus 19-36 months in the organization-focused sample, was on the threshold of statistical significance (p = .05); however, this term is not relevant to understanding confounds for differences between grant types, which was the primary purpose of the non-equivalent dependent variable. Furthermore, the marginal means were higher in the state-focused grant condition at every timepoint, so the observed trend was in the opposite direction of the effect of grant type on sustainment outcomes (see Table 6, Figure 1) and could not account for the primary analysis findings. Because the association between grant type and the non-equivalent dependent variable was not significant, no adjustments were needed to the primary analysis reported in Table 6.

Table S2: 
Sensitivity Analysis Results from Multilevel, Mixed-Effect Regression Analysis of Non-Equivalent Dependent Variable

	Variablea
	Estimated Association with Likelihood of Offering Buprenorphine Treatment (β, SE)

	
	

	State-focused grant (vs. organization-focused) at 0-18 month time period
	0.26 (0.30)
p = .379

	
	

	19-36 month time period (vs. 0-18 month) for organization-focused grants only
	-0.05 (0.03)
p = .05

	
	

	37-60 month time period (vs. 0-18 month) for organization-focused grants only
	-0.01 (0.07)
p = .904

	
	

	Interaction of state-focused grant (vs. organization-focused) x 19-36 month time period (vs. 0-18 month)
	0.03 (0.06)
p = .665

	
	

	Interaction of state-focused grant (vs. organization-focused) x 37-60 month time period (vs. 0-18 month)
	-0.07 (0.13)
p = .600

	
	

	Grant end date
	0.004 (0.01)
p = .665

	
	

	Length of grant period
	-0.01 (0.01)
p = .289

	
	(table continues)

	
	

	Turnover rate
	0.08 (0.17)
p = .599

	
	

	# A-CRA clinicians at grant end
	0.01 (0.04)
p = .752

	
	

	# A-CRA supervisors at grant end
	0.01 (0.07)
p = .898

	
	

	COVID-19 negative impacts
(vs. no impacts)
	0.08 (0.13)
p = .555

	
	

	Constant
	0.07 (0.52)
p = .895

	
	

	Random-effects parameters:
Site-level variance


Error variance
	
0.18 (0.03)
p = .000

0.01 (0.00)

	
	


Note. n = 108 for this analysis.
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	Marginal Means by Grant Type and Time Period
	0-18 month
time period
	19-36 month
time period
	37-60 month
time period
	Contrasts among time periods

	Organization-focused
grant type
	0.25
(95% CI: ± 0.23)
	0.20
(95% CI: ± 0.24)
	0.24
(95% CI: ± 0.27)
	0-18  =  19-36  =  37-60


	State-focused
grant type
	0.51
(95% CI: ± 0.39)
	0.49
(95% CI: ± 0.37)
	0.44
(95% CI: ± 0.29)
	0-18  =  19-36  =  37-60


	Contrast by grant type
	Org = State
	Org = State
	Org = State
	--


Note. Marginal means for indicator of offering buprenorphine treatment from the multilevel, mixed-effects linear regression (including covariates). We coded this variable as Yes (Y) = 1 and No (N) = 0, so marginal means reflect the proportion with a 1 (Yes) value. Means reflect sub-samples of treatment organizations observed at each time point, not necessarily within-organization change.
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Sensitivity analyses of sub-samples

The remaining sensitivity analyses involved analyzing the sustainment outcome variable with sub-samples to help better understand the impact of organization-focused versus state-focused grant type. Specifically, we calculated sustainment outcomes (a) for treatment organizations from 10 states with both organization- and state-focused grants (n = 58), to permit a more direct comparison controlling for state factors; (b) restricting the state-focused grant sample to either demonstration or non-demonstration sites (ns = 105 or 114, respectively, including the organization-focused sample), given that demonstration sites functioned similarly to organization-focused grantees in many respects (the main difference being they worked with the state agency for A-CRA implementation rather than directly with SAMHSA); and (c) excluding observations from organizations that trained providers under both grant types; we decided to only include the first (organization-focused) observation of outcomes from such agencies in the primary analysis, but wanted to examine the impact of our decision, so we also ran an analysis that dropped all 9 organizations from the sample entirely (remaining n = 133).

[bookmark: _Hlk131766919]Table S3 details the associations among grant type, sustainment outcomes, and time. These findings suggest that overall, the observed patterns in sustainment outcomes were associated with grant type rather than the characteristics of organizations in the sample, as most findings did not differ from the primary analysis (see Table 6). However, state context also helped explain outcomes, as the effects of grant type (main effect at 0-18 months, interaction effect for 37-60 months) were no longer significant when we restricted analyses to states with both grant types.

Table S3: Sensitivity Analysis Results from Multilevel, Mixed-Effect Regression Analyses with Sub-Samples
	Variablea
	Association Between Variable and A-CRA Sustainment Outcome (β, SE) for Each Sensitivity Analysis

	
	States with both grant types only
	
Demonstration sites from state-focused grants
	Excluding organizations if in state-focused grant

	
	
	Only
	Excluded
	

	
	
	
	

	State-focused grant (vs. organization-focused) at 0-18 month time period
	-0.29 (1.84)
p = .874^
	-3.12 (1.32)
p = .018
	-3.57 (1.26)
p = .005
	-3.11 (1.14)
p = .006

	
	
	
	
	

	19-36 month time period (vs. 0-18 month) for organization-focused grants only
	-0.66 (0.34)
p = .05
	-0.31 (0.24)
p = .210
	-0.22 (0.24)
p = .363
	-0.11 (0.26)
p = .664

	
	
	
	
	

	37-60 month time period (vs. 0-18 month) for organization-focused grants only
	-1.07 (0.68)
p = .116
	-0.68 (0.50)
p = .171
	-0.42 (0.50)
p = .405
	-0.74 (0.49)
p = .134

	
	
	
	
	

	Interaction of state-focused grant (vs. organization-focused) x 19-36 month time period (vs. 0-18 month)
	-0.21 (0.62)
p = .726
	0.46 (0.88)
p = .600
	0.17 (0.61)
p = .777
	0.14 (0.50)
p = .787


(table continues)

	
	
	
	
	

	Interaction of state-focused grant (vs. organization-focused) x 37-60 month time period (vs. 0-18 month)
	0.91 (0.77)
p = .238^
	2.15 (0.79)
p = .007
	1.68 (0.58)
p = .004
	2.12 (0.52)
p < .001

	
	
	
	
	

	Grant end date
	-0.04 (0.05)
p = .501
	0.04 (0.04)
p = .764
	0.06 (0.04)
p = .093
	0.05 (0.03)
p = .145

	
	
	
	
	

	Length of grant period
	0.01 (0.03)
p = .758
	-0.01 (0.02)
p = .720
	0.00 (0.02)
p = .962
	-0.02 (0.02)
p = .372

	
	
	
	
	

	Turnover rate
	-0.71 (0.57)
p = .214
	-0.12 (0.41)
p = .764
	0.10 (0.39)
p = .801
	-0.20 (0.34)
p = .545

	
	
	
	
	

	# A-CRA clinicians at grant end
	0.32 (0.10)
p = .001
	0.33 (0.10)
p = .001
	0.39 (0.08)
p < .001
	0.33 (0.07)
p < .001

	
	
	
	
	

	# A-CRA supervisors at grant end
	0.25 (0.22)
p = .248
	0.17 (0.19)
p = .381
	0.05 (0.15)
p = .720
	0.17 (0.14)
p = .230

	
	
	
	
	

	COVID-19 negative impacts
(vs. no impacts)
	-0.32 (0.37)
p = .391
	-0.14 (0.47)
p = .770
	0.17 (0.38)
p = .645
	0.09 (0.27)
p = .747

	
	
	
	
	

	Sustainment trajectory >12 months (vs. ≤12 months)
	0.81 (0.33)
p = .013
	0.72 (0.24)
p = .002
	0.54 (0.22)
p = .015
	0.56 (0.20)
p = .006

	
	
	
	
	

	Constant
	6.37 (2.74)
p = .02^
	1.80 (1.91)
p = .346
	0.81 (1.99)
p = .684
	1.75 (1.78)
p = .326

	
	
	
	
	

	Random-effects parameters:
Site-level variance


Error variance
	
0.39 (0.17)
p = .006

0.63 (0.14)
	
0.25 (0.16)
p = .031

1.17 (0.17)
	
0.22 (0.14)
p = .299

1.14 (0.16)
	
0.15 (0.12)
p = .102

1.13 (0.15)

	
	
	
	
	


Note. A-CRA = Adolescent Community Reinforcement Approach.
^indicates that the association between the variable and sustainment outcomes differed in statistical significance, compared to the same association in the primary analysis (see Table 6).
Figure S1: Likelihood of Offering Buprenorphine Treatment
by Grant Type and Time Period Post-Grant
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