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Abstract
Background
Theory and empirical research suggest organizational climate for evidence-based practice (EBP) implementation may be an important and malleable target to improve clinician use of EBPs in healthcare; however, this work has been criticized for overreliance on self-report measures of implementation outcomes and cross-sectional designs. This study combines data from two studies spanning 7 years to test the hypothesis that higher levels of organizational EBP implementation climate prospectively predicts improved clinician adherence to an EBP, cognitive behavioral therapy (CBT), as rated by expert observers.

Methods
Biennial assessments of EBP implementation climate collected in 10 community mental health agencies in Philadelphia as part of a systemwide evaluation (time 1) were linked to subsequent observer ratings of clinician adherence to CBT in clinical encounters with 108 youth (time 2). Experts rated clinician adherence to CBT using the Therapy Process Observation Coding System which generated two primary outcomes (a) maximum CBT adherence per session (i.e., highest rated CBT intervention per session; depth of delivery) and (b) average CBT adherence per session (i.e., mean rating across all CBT interventions used; depth and breadth of delivery).

Results
On average, time 2 clinician adherence observations occurred 19.8 months (SD = 10.15) after time 1 organizational climate assessments. Adjusting for organization, clinician, and client covariates, a one standard deviation increase in organizational EBP implementation climate at time 1 predicted a 0.63-point increase in clinicians’ maximum CBT adherence per session at time 2 (p = 0.000), representing a large effect size (d = 0.93; 95% CI = 0.63–1.24) when comparing organizations in the upper (k = 3) versus lower tertiles (k = 3) of EBP implementation climate. Higher levels of time 1 organizational EBP implementation climate also predicted higher time 2 average CBT adherence per session (b = 0.23, p < 0.001, d = 0.72). Length of time between assessments of climate and adherence did not moderate these relationships.

Conclusions
Organizational EBP implementation climate is a promising predictor of clinicians’ subsequent observed adherence to CBT. Implementation strategies that target this antecedent may improve the delivery of EBPs in healthcare settings.
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Contributions to the literature

	Theory and preliminary research suggest healthcare leaders can increase clinicians’ delivery of evidence-based practices by fostering an organizational climate that supports evidence-based practice implementation; however, this linkage has not been demonstrated in studies with independently rated observed behavior.

	This study shows that clinicians who delivered care in organizations with higher levels of evidence-based practice implementation climate demonstrated significantly higher use of evidence-based practices in clinical encounters compared to clinicians delivering care in organizations with low levels of implementation climate.

	This study offers evidence that evidence-based practice implementation climate is a promising target for implementation efforts.




Background
Identifying levers to improve the delivery of evidence-based practices (EBPs) in healthcare is central to the field of implementation science, which aims to systematically identify how to increase the uptake of EBPs to optimize clinical outcomes [1]. One promising target for supporting the implementation of EBPs is organizational implementation climate, or the extent to which there is a shared perception among employees within an organization that highly adherent use of an innovation is prioritized, expected, supported, and rewarded [2]. Implementation climate is theorized to influence organizational members’ behavior in aggregate, such that employees working in organizations with high implementation climate for a specific innovation are, on average, more likely to exhibit skillful, enthusiastic, and committed use of that innovation in their work. Focusing on the implementation of EBPs in healthcare settings, Ehrhart and colleagues [3] proposed that EBP implementation climate describes an organizational climate in which clinicians share perceptions that they are expected, supported, and rewarded to skillfully use EBP as a routine part of patient care. Perceptions of EBP implementation climate are believed to arise as clinicians encounter competing role demands in their work and look to their organization’s policies, procedures, and practices for cues about which demands should be prioritized when trade-offs are necessary [2, 4]. If clinicians come to believe that effective use of EBP takes precedence over competing role demands, they develop shared climate perceptions that the skillful use of EBPs is expected and supported in their organization, thereby generating a high level of EBP implementation climate [5, 6]. The level of EBP implementation climate within an organization is distinct from the level of general or “molar” climate, which describes employees’ shared perceptions of the impact of the work environment on their personal well-being [4, 7, 8].
Evidence-based practice implementation climate has been theorized to be particularly critical to the successful implementation of more complex health interventions such as behavioral health EBPs which often require ongoing support (e.g., clinical supervision) to execute with high adherence [6]. Evidence-based practices in behavioral health are comprised of sequences of complex intervention techniques, delivered within and across sessions spanning weeks or months depending on each client’s unique needs and response, to promote client behavior change and symptom improvement. For example, cognitive behavioral therapy (CBT) is a leading psychosocial EBP that contains many discrete components that are often delivered in sequences that vary as a function of the specific presenting problem. Furthermore, components are often tailored to unique situations (e.g., addressing unique cognitions or behavioral contingencies) [9–11]. Considering its complexity, successful implementation of CBT is typically predicated on ongoing clinical support within an organization (e.g., clinical supervision), underscoring the interdependent nature of EBP implementation within behavioral health and the importance of clinicians’ work environment.
Emerging evidence supports the theorized importance of EBP implementation climate in behavioral health settings [3]. Studies have shown that the level of EBP implementation climate varies significantly across provider organizations [3, 12]. There is also evidence the level of EBP implementation climate predicts behavioral health clinicians’ attitudes towards EBP [13], levels of self-reported EBP use [8], and intensity of clinical supervision content related to EBP [14]. In addition, there is evidence that within-organization change in EBP implementation climate predicts within-organization change in clinicians’ self-reported EBP use over time [15].
While promising, important limitations of this research include overreliance on self-reported clinician behavior as a primary criterion variable and frequent use of cross-sectional research designs [16]. Multiple studies have shown clinician self-reports of EBP use do not always correspond to objective, expert-coded assessments [17, 18]. This may be because self-report measures are vulnerable to a range of biases, including recall, leniency, and social desirability biases [19]. Social desirability bias is particularly concerning in this line of research because over-reporting of implementation behavior may be most likely in organizations with high levels of EBP implementation climate. Cross-sectional research designs are problematic because they lack temporal precedence between the proposed antecedent and outcome, thus obscuring potential causal effects. Much research on EBP implementation climate compounds these methodological weaknesses by relying on clinician self-report of implementation outcomes within a cross-sectional design. This approach introduces an additional methodological weakness, namely, common method bias (i.e., extraneous shared variance in antecedent and outcome variables due to assessment via the same method), which can result in biased estimates of the association between variables [20]. These limitations highlight the need for studies that prospectively test the relationship between organizational EBP implementation climate (measured as clinicians’ shared perceptions) and clinicians’ subsequent observed implementation behavior during clinical encounters.
This study combines data from two separate studies conducted in the City of Philadelphia to test the relationship between EBP implementation climate, measured as part of a system-wide assessment of EBP implementation determinants [21], and subsequently observed clinician adherence to a leading behavioral health EBP (i.e., CBT), evaluated via expert ratings of audio-recorded clinical encounters collected as part of a measurement trial ((Becker-Haimes et al.: A randomized trial to identify accurate measurement methods for adherence to cognitive-behavioral therapy, forthcoming), [22]). Hypothesis 1 stated agencies’ time 1 EBP implementation climate would be positively related to clinicians’ prospectively measured (time 2) maximum CBT adherence per session (i.e., depth of CBT delivery). Hypothesis 2 stated agencies’ time 1 EBP implementation climate would be positively related to clinicians’ prospectively measured (time 2) average CBT adherence per session (i.e., breadth + depth of CBT delivery). Importantly, studying this relationship within a single system allows for greater confidence that changes in external factors (e.g., system policies) that may influence EBP use (and/or agency climate) are not conflated with measures of organizational EBP implementation climate. Should findings corroborate earlier work, results will increase our understanding of the importance of EBP implementation climate for implementation success.
Method
Setting
Since 2007, the Philadelphia Department of Behavioral Health and Intellectual disAbility Services (DBHIDS) has supported the implementation of EBPs for psychiatric disorders through a series of EBP training initiatives, each involving initial in-person instruction and approximately 1 year of ongoing expert consultation and support for clinicians working in behavioral health agencies within the city [13]. Since 2013, these initiatives have been led by the DBHIDS Evidence-based Practice and Innovation Center (EPIC), which coordinates technical, fiscal, and policy changes to facilitate EBP implementation by providers in the network. At the time of data collection for these studies, EPIC-led initiatives addressed multiple EBPs with a strong emphasis on CBT models including: trauma-focused CBT [22], cognitive therapy [23], dialectical behavior therapy [24], prolonged exposure [25], and parent-child interaction therapy [26]. More details about these initiatives can be found in [27]. Results of this research are reported using the STROBE guideline [28].
Participants and procedures
Agencies
The study sample was formed by linking two independent research databases which contained a subset of overlapping agencies.
Study 1
Data for the first study (“study 1”) were collected from 2013 to 2017 in a sample of 29 youth-serving behavioral health agencies in Philadelphia. Using an observational, repeated cross-sectional design, the goal of study 1 was to examine the relationships between agency characteristics (e.g., climate) and change in clinicians’ attitudes toward, and self-reported use of, evidence-based psychotherapy techniques during 5 years of EPIC-led initiatives [22, 29]. During the study period, the EPIC-led training and policy initiatives were available to all agencies that participated in the study; however, participation in specific EPIC-led activities was not an inclusion criterion for participation in the research. Embedded within the study 1 database were biennial assessments of agencies’ EBP implementation climates. Time 1 data for the present study were drawn from these assessments.

Study 2
Data for the second study (“study 2”) were collected from 2016 to 2020 in an independently sampled but partially overlapping set of 27 behavioral health agencies in the greater Philadelphia region that agreed to participate in a trial evaluating methods for assessing clinicians’ adherence to CBT for youth [22]. Agencies in this study also had access to the EPIC-led EBP initiatives described above but participation in these initiatives was not an inclusion criterion for participation in the study. The study 2 database included in-session observations of clinicians’ adherence to CBT, collected on a rolling basis to accommodate patient flow and study resources (average of 2.29 observations per clinician). These assessments represent the time 2 data used in the present study.

Clinicians and youth
Study 1
Time 1 measures of EBP implementation climate were derived from confidential surveys completed by clinicians who worked with youth in agencies that participated in study 1 at linked waves. Details on clinician sampling for study 1 are provided elsewhere [21], but briefly, clinician inclusion criteria were intentionally broad to optimize the validity of the climate assessments. The overall response rate across waves was 60%. Surveys were collected directly by researchers to minimize demand characteristics and clinicians received $50 for participating. Table 1 summarizes the professional and demographic characteristics of the subsample of N = 90 clinicians in 10 agencies from study 1 who provided climate data used in the present study.Table 1Time 1 agency and clinician characteristics


	Agency characteristics (N = 10)
	M
	SD

	EBP implementation climate (0–4)
	2.03
	0.36

	Molar climate (t-score, μ = 50, σ = 10)
	63.87
	7.57

	Clinician characteristics (N = 90)
	M (n)
	SD (%)

	Age in years
	35.78
	12.34

	Years of clinical experience
	6.93
	7.86

	Tenure in organization (in years)
	2.65
	4.53

	Gender

	 Man
	9
	10.0

	 Woman
	77
	85.6

	 Not reported
	4
	4.4

	Racea

	 African American or Black
	21
	23.3

	 American Indian or Native Alaskan
	2
	2.2

	 Asian
	5
	5.6

	 Native Hawaiian or other Pacific Islander
	0
	0.0

	 Other race
	3
	3.3

	 White
	56
	62.2

	 Not reported
	5
	5.6

	Ethnicity

	 Hispanic/Latino
	5
	5.6

	 Not Hispanic/Latino
	79
	87.8

	 Not reported
	6
	6.7

	Employment status

	 Full-time (≥ 35 h per week)
	23
	25.6

	 Part-time (< 35 h per week)
	61
	67.8

	 Not reported
	6
	6.7

	Participated in any city-sponsored CBT training initiative?

	 Yes
	44
	48.9

	 No
	42
	46.7

	 Not reported
	4
	4.4


aTotals sum to > 100% because individuals could choose multiple race identities/categories




Study 2
Time 2 measures of clinician adherence to CBT were derived from audiotaped recordings of psychotherapy sessions completed by clinicians serving youth in linked study 2 agencies. Beidas et al. [22] provide details on sampling of clinicians and youth for study 2, but briefly, eligible clinicians were those who planned to use at least one CBT intervention with three youth on their caseload over the next month. Prior to clinician enrollment, the study team presented on CBT interventions to ensure that clinicians understood the types of interventions that comprise this approach and clinicians were eligible to participate only if they indicated they planned to deliver CBT interventions to their clients. Study staff worked with clinicians who enrolled in the study to identify and record three sessions that met the following eligibility criteria: (1) the clinician intended to deliver at least one CBT intervention in the session, with at least 10 min of intervention content directed to the child, (2) the client was between the ages of 7 and 24, (3) the session was in English, and (4) clients under age 18 had a legal guardian who consented to their child’s participation. Only one session per client was recorded. Whenever feasible, sessions were sampled at random by the research team based on information provided by clinicians about their caseloads. In cases where clinicians provided three or fewer potentially eligible clients, all clients were approached regarding participation in the study. First-session encounters were excluded (Becker-Haimes et al.: A randomized trial to identify accurate measurement methods for adherence to cognitive-behavioral therapy, forthcoming), [22]. Table 2 presents characteristics of the N = 37 clinicians and N = 108 youth who provided in-session observations used in this study.Table 2Time 2 clinician and client characteristics


	Clinician characteristics (N = 37)
	n
	%

	Age in years—M (SD)
	38.26
	13.98

	Years of clinical experience—M (SD)
	8.97
	7.82

	Tenure in organization (in years)—M (SD)
	3.14
	2.80

	Strength of CBT orientation (1–5)—M (SD)
	3.27
	0.73

	Employment status

	 Full-time (≥ 35 h per week)
	21
	56.8

	 Part-time (< 35 h per week)
	16
	43.2

	Participated in any city-sponsored CBT training initiative?

	 Yes
	26
	70.3

	 No
	11
	29.7

	Gender

	 Man
	7
	18.9

	 Woman
	28
	75.7

	 Not reported
	2
	5.4

	Racea

	 African American or Black
	9
	24.3

	 American Indian or Native Alaskan
	0
	0.0

	 Asian
	2
	5.4

	 Native Hawaiian or other Pacific Islander
	0
	0.0

	 Other race
	0
	0.0

	 White
	24
	64.9

	 Not reported
	2
	5.4

	Ethnicity

	 Hispanic/Latino
	2
	5.4

	 Not Hispanic/Latino
	34
	91.9

	 Not reported
	1
	2.7

	Client characteristics (N = 108)
	n
	%

	Category of primary diagnosis

	 Autism spectrum
	5
	4.6

	 Externalizing
	44
	40.7

	 Internalizing
	53
	49.1

	 Other (bipolar/schizophrenia)
	6
	5.6

	Presence of comorbid psychiatric diagnoses (yes)
	53
	49.1

	Gender

	 Man
	52
	48.1

	 Woman
	55
	50.9

	 Not reported
	1
	.9

	Racea

	 African American or Black
	62
	57.4

	 American Indian or Native Alaskan
	5
	4.6

	 Asian
	5
	4.6

	 Native Hawaiian or other Pacific Islander
	2
	1.9

	 Other race
	9
	8.3

	 White
	25
	23.1

	 Not reported
	13
	12.0

	Ethnicity

	 Hispanic/Latino
	29
	26.9

	 Not Hispanic/Latino
	72
	66.7

	 Not reported
	7
	6.5

	Age in years—M (SD)
	13.19
	4.21


aTotals may not sum to > 100% because individuals could choose multiple race identities/categories




Data linkage
The study dataset was formed by identifying a subset of agencies that participated in both research projects and linking their data from study 1 and study 2. To optimize the sample size, all agencies that participated in both studies and enrolled more than one clinician in study 2 were included. A total of 10 agencies met these criteria and were included in this study sample. Figure 1 shows the years of data collection and primary study variables for each project as well as the linkage structure.[image: ]
Fig. 1Study data collection and linkage. In study 1, agencies’ evidence-based practice implementation climate was measured in 2015 and 2017 using the Implementation Climate Scale (ICS). In study 2, clinicians’ adherence to cognitive-behavioral therapy (CBT) in sessions with youth was rated by trained coders from 2016 to 2020. Ten agencies participated in both studies which allowed linkage of the study 1 and study 2 data. The dashed arrows linking each ICS assessment to CBT adherence represents the lagged data structure in which climate assessments from study 1 were linked to subsequent CBT adherence assessments from study 2


The presence of biennial agency climate assessments from study 1 (spanning 2013 to 2017) overlapping with clinician session observations collected in study 2 (from 2016 to 2020) provided an opportunity to examine the lagged relationship between agency EBP implementation climate (assessed at time 1) and prospectively measured clinician adherence to CBT based on observer-coded sessions (assessed at time 2). To create this lagged structure, the two datasets were linked such that each agency’s time 1 climate assessment was the assessment from study 1 that occurred closest in time, but prior, to all of the agencies’ observations from study 2. For example, if Agency A’s climate was assessed in 2013, 2015, and 2017 as part of study 1, but clinician adherence was not assessed in Agency A until 2016, the 2015 assessment of climate was used as the “time 1” climate value for Agency A. This lagged structure maintained the temporal precedence of the hypothesized antecedent (EBP implementation climate) relative to the outcome (adherence) while minimizing the length of time between the measurement of the two variables. This is important because although climate has been shown to predict the behavior of employees working in organizations up to two years later (see [30, 31]), the goal was to minimize the time lag to provide a robust test of the study hypothesis.
Measures
Clinician adherence to CBT
Clinicians’ adherence to CBT in each session was rated by trained observers who coded session audiotapes using the Therapy Process Observation Coding System-Revised Strategies (TPOCS-RS) Scale [32]. The TPOCS-RS is a widely used, gold-standard measure of CBT adherence that has demonstrated strong psychometric properties, including construct validity, internal consistency, and interrater reliability [32–34]. The scale assesses clinician adherence to 12 CBT techniques that are commonly used in sessions with youth. Observers rate the extensiveness with which clinicians deliver each of the 12 techniques in the session using a 7-point Likert scale ranging from 1 (not present) to 7 (extensively). All recorded sessions were coded by one of 11 coders, all of whom had gone through a process to establish interrater reliability. Raters attended bi-weekly meetings to prevent drift and 49% of sessions were coded by a second rater to monitor inter-rater agreement. Interrater agreement was high on all measured CBT techniques (item ICCs ranged from .76-.95). Coders were blinded to agencies’ scores on the EBP implementation climate measures from study 1.
Following prior research [34, 35], two CBT adherence outcomes were generated for each session based on observers’ TPOCS-RS ratings [32]. The two outcomes vary in the extent to which they capture depth versus breadth of CBT delivery, both of which are important for assessing adherence in a practice context [36]. Maximum CBT adherence per session was operationalized as the highest extensiveness rating achieved across all 12 techniques for a given session (i.e., the maximum extensiveness score for the session), ranging from 1 (not present) to 7 (extensively present). This outcome captures clinicians’ optimal performance on a single CBT technique and as such reflects depth of practice [36]. Average CBT adherence per session was operationalized as the average extensiveness rating (from 1 to 7) across all coded techniques within a session (i.e., mean extensiveness score of coded techniques for the session). This outcome reflects both breadth and depth of practice in a given session [36] and aligns with how this measure has been used to index CBT fidelity in prior implementation studies [34, 35].
Evidence-based practice implementation climate
Evidence-based practice implementation climate was measured using the well-established Implementation Climate Scale [3]. This 18-item scale includes six subscales addressing: organizational focus on EBP (α = .91), educational support for EBP (α = .86), recognition for using EBP (α = .86), rewards for using EBP (α = .87), selection of staff for EBP (α = .93), and selection of staff for openness (α = .95). Subscales are combined to produce a total score (α = .94). Scores on the ICS have demonstrated good evidence of reliability and validity in prior research [3, 12, 15]. In accordance with best practice guidelines for assessing organizational climate, items on the ICS incorporate a group referent (e.g., “One of this agency’s main goals…”) rather than an individual referent [6]. Items are scored on a scale from 0 (not at all) to 4 (very great extent). Consistent with theory and prior research, individual responses to the ICS were aggregated (i.e., averaged) to the agency level for analysis after confirming sufficient inter-rater agreement between clinicians within each agency using the rwg(j) index based on a null distribution [37]. Values of rwg(j) range from 0.0 to 1.0 with higher values indicating greater agreement. LeBreton and Senter [38] suggested values > 0.7 could be interpreted as indicating strong agreement. In this sample, all values of rwg(j) for EBP implementation climate were > 0.7 (M = 0.94, SD = 0.04).
Covariates
To adjust models for potential confounds and to isolate the relationship between agency EBP implementation climate and clinician CBT adherence, agency, clinician, and client characteristics were included as covariates in all models. At the agency level, molar organizational climate was included, measured at time 1 using the 15-item functionality scale from the Organizational Social Context measure [39]. Molar climate represents employees’ shared perceptions of the impact of the work environment on their personal well-being [7] and generally captures the extent to which an agency is a “good” or “bad” place to work. The functionality scale has three dimensions which load onto a single factor and address clinicians’ perceptions of support and cooperation from colleagues and supervisors, role clarity within the organization, and opportunities for advancement [39]. Items are scored on a 5-point scale ranging from 1 (never) to 5 (always). Similar to EBP implementation climate, clinicians’ individual ratings on this measure are averaged to generate an agency-level variable for analysis after assessing inter-rater agreement which was excellent in this sample (mean rwg(j) for functionality = 0.96, range = 0.94–0.98). Agency-level scores were converted to t-scores with a μ = 50 and σ = 10 based on a normative US national sample of mental health clinics [39]. Scores on the functionality scale have been linked to a range of implementation outcomes in prior research [40].
At the clinician level, the following were included: age in years, gender (reference = woman), years of clinical experience, tenure in the organization (in years), full-time vs. part-time status (> 35 h per week), strength of CBT orientation (ranging from 1 = “none” to 5 = “high”), and whether or not the clinician had participated in a post-graduate, EPIC-sponsored CBT training initiative as described above (no/yes).
At the client level, the following were included: client age in years, gender (reference = woman), primary diagnosis, and presence of comorbid diagnoses (no/yes). For analysis, client primary diagnosis was categorized as internalizing, externalizing, autism spectrum, or other (which included bipolar disorder, schizophrenic disorders, and other psychotic disorders).
Data analytic plan
Three-level linear mixed effects regression models [41] were used to test the hypotheses that higher time 1 agency EBP implementation climate would predict time 2 clinician outcomes of (a) higher maximum CBT adherence per session and (b) higher average CBT adherence per session, while controlling for potential confounders. Separate models were estimated for each outcome. Only one session was sampled per youth; consequently, models included random intercepts at the clinician and agency levels to account for nesting of sessions within clinicians and clinicians within agencies. All models included the covariates listed above which were centered around their grand means to facilitate model interpretation and address potential differences in case mix and workforce composition across agencies [42]. Missing data on covariates were minimal (< 2%); means were imputed for missing values. To facilitate model interpretation, EBP implementation climate was standardized so that the regression coefficient represented the change in CBT adherence associated with a one standard deviation change in EBP implementation climate. Analyses were conducted in Mplus version 8 [43] using the TYPE = THREELEVEL command which employs robust maximum likelihood estimation (MLR). Each model estimated the relationship between time 1 EBP implementation climate and time 2 CBT adherence per session while holding constant all covariates.
Following model estimation, the tenability of model assumptions was checked by examining residual plots and variance inflation factor (VIF) values for all variables. All VIF values for the models were < 4, and the focal variable, EBP implementation climate, had a VIF < 2, obviating concerns regarding multicollinearity [44]. Examination of residual plots indicated there were no influential outliers or problems with heteroskedasticity or non-linearity.
Following Feingold [45], effect sizes (d) were calculated as the covariate-adjusted, standardized mean difference in time 2 clinician CBT adherence per session, contrasting observations from agencies in the upper versus lower tertiles of time 1 EBP implementation climate. Specifically,[image: $$d=\frac{M_{upper}-{M}_{lower}}{\sqrt{\upsigma_{\mathrm{outcome}}^2}}$$]




where Mupper = the time 2 marginal mean adherence score per session in agencies in the upper tertile of time 1 EBP implementation climate, Mlower = the time 2 marginal mean adherence score per session in agencies in the lower tertile of time 1 EBP implementation climate, and [image: $$\sqrt{\sigma_{outcome}^2}$$] = the pooled standard deviation of the time 2 CBT adherence outcome. Cohen [46] suggested standardized mean difference values of 0.2, 0.5, and 0.8 correspond to small, medium, and large effects, respectively.
Results
Table 1 presents demographic and professional characteristics of participating clinicians who reported on agency climate at time 1. Table 2 presents characteristics of participating clinicians and clients who provided CBT adherence data at time 2. At time 2, there was significant variation across agencies in clinicians’ average age, tenure in the agency, years of clinical experience, full-time versus part-time status, self-reported strength of CBT orientation, proportion of clinicians who identified as men, and proportion of clinicians who attended city-sponsored CBT training initiatives (all ps < .001); all of these variables were included as covariates in the analyses. In addition, there was significant variation across agencies in the average age of clients who participated in sessions (p = .001), proportion of men clients (p = .001), and proportion of clients with primary externalizing diagnoses (p = .001), internalizing diagnoses (p = .001), and other diagnoses (psychotic or bipolar disorder, p = .013); these variables were also included as covariates in all analyses.
The sample mean of clinicians’ maximum CBT adherence per session was 3.57 (SD = 1.45) on a 1 to 7 scale. This corresponds to a rating in-between “Somewhat” and “Considerably” extensive adherence to the highest rated CBT technique for the session. The sample mean of clinicians’ average CBT adherence per session was 2.73 (SD = 0.69) on a 1 to 7 scale, corresponding to a rating of “Somewhat” extensive adherence to CBT across all scored techniques for the session.
On average, EBP implementation climate was measured 19.8 months (SD = 10.15, min = 3, max = 39) prior to measurement of clinicians’ adherence. There was no evidence of a relationship between time since measurement of EBP implementation climate and either CBT adherence outcome (all ps > 0.05) nor was there evidence of an interaction between climate and time since measurement of climate in predicting either adherence outcome (all ps > 0.5).
Association of EBP implementation climate with maximum CBT adherence per session
Table 3 presents the parameter estimates from the linear mixed models testing the relationships between time 1 agency EBP implementation climate and clinicians’ time 2 CBT adherence per session.Table 3Models predicting clinicians’ maximum and average CBT adherence per session


	 	T2—maximum CBT adherence per session (N = 108)
	T2—average CBT adherence per session (N = 103)

	Predictor
	B
	SE
	p
	B
	SE
	p

	Agency level (T1)

	 EBP implementation climate (1 SD)
	0.63
	0.11
	0.000
	0.23
	0.05
	0.000

	 Molar climate
	0.00
	0.02
	0.927
	− 0.01
	0.00
	0.088

	Clinician level (T2)

	 Age in years
	− 0.08
	0.01
	0.000
	− 0.03
	0.01
	0.000

	 Gender = man (ref = woman)
	− 0.07
	0.46
	0.876
	− 0.05
	0.26
	0.856

	 Years of clinical experience
	0.09
	0.03
	0.002
	0.04
	0.01
	0.003

	 Tenure in organization (in years)
	− 0.08
	0.06
	0.204
	− 0.04
	0.03
	0.145

	 Full-time employee (ref = part-time)
	0.51
	0.22
	0.021
	0.17
	0.11
	0.102

	 Strength of CBT orientation
	0.31
	0.10
	0.003
	0.15
	0.05
	0.003

	 Participated in CBT initiative (ref = no)
	− 0.33
	0.37
	0.374
	− 0.12
	0.14
	0.395

	Client level (T2)

	 Age in years
	0.00
	0.04
	0.983
	− 0.02
	0.02
	0.344

	 Gender = man (ref = woman)
	0.38
	0.35
	0.283
	0.19
	0.18
	0.279

	 Comorbid diagnosis (ref = no)
	0.45
	0.25
	0.071
	0.07
	0.10
	0.468

	 Primary diagnosis, ASD (ref = internalizing)
	− 0.51
	0.38
	0.181
	− 0.41
	0.18
	0.025

	 Primary diagnosis, externalizing (ref = internalizing)
	0.11
	0.25
	0.648
	− 0.11
	0.10
	0.301

	 Primary diagnosis, other (ref = internalizing)
	− 0.38
	0.45
	0.403
	− 0.33
	0.22
	0.143


Coefficients are estimated using 3-level, linear mixed effects regression models incorporating random intercepts for agencies (N = 10) and clinicians (N = 37). Each client was observed for only a single session. Maximum CBT adherence per session represents the highest adherence achieved (1-7) on any of 12 CBT elements for the session. Average CBT adherence per session represents the average adherence achieved across all elements scored > 1 for the session. The EBP implementation climate variable was standardized for analysis
ASD Autism spectrum disorder, CBT Cognitive behavioral therapy, EBP Evidence-based practice, SD Standard deviation



Consistent with hypothesis 1, higher levels of agency EBP implementation climate at time 1 were associated with higher maximum CBT adherence per session at time 2 (b = 0.63, p = 0.000). Controlling for all other variables in the model, a one standard deviation increase in time 1 EBP implementation climate was associated with a 0.63-point increase in clinicians’ time 2 maximum CBT adherence per session. This translates into a large effect size of d = 0.93 (95% CI = 0.63–1.24) when comparing the average, covariate-adjusted time 2 maximum CBT adherence per session in agencies with high (upper tertile) versus low (lower tertile) time 1 EBP implementation climate (see Fig. 2).[image: ]
Fig. 2Maximum CBT adherence per session by level of agency EBP implementation climate. N = 10 agencies, N = 37 clinicians, and N = 108 clients. Values represent estimated time 2 marginal mean Maximum CBT adherence per session for clinicians working in agencies in the lower and upper tertiles of time 1 EBP implementation climate; error bars indicate 95% confidence intervals. Marginal means were estimated using a 3-level linear mixed effects regression model and are adjusted for all covariates. CBT, cognitive behavioral therapy; EBP, evidence-based practice; T1, time 1; T2, time 2


Association of EBP implementation climate with average CBT adherence per session
The results of the linear mixed models also supported hypothesis 2 which stated that time 1 EBP implementation climate would be positively related to clinicians’ time 2 average CBT adherence per session (see Table 3). Higher levels of agency EBP implementation climate at time 1 predicted significantly higher average CBT adherence per session at time 2 (b = 0.23, p = 0.000). Controlling for all other variables in the model, a one standard deviation increase in time 1 agency EBP implementation climate was associated with a 0.23-point increase in clinicians’ time 2 average CBT adherence per session. This resulted in a large effect size of d = 0.72 (95% CI = 0.44–1.00) when comparing the covariate-adjusted time 2 average CBT adherence per session in agencies with high versus low time 1 EBP implementation climate (see Fig. 3).[image: ]
Fig. 3Average CBT adherence per session by level of agency EBP implementation climate. N = 10 agencies, N = 37 clinicians, and N = 103 clients. Values represent estimated time 2 marginal mean Average CBT adherence per session for clinicians working in agencies in the lower and upper tertiles of time 1 EBP implementation climate; error bars indicate 95% confidence intervals. Marginal means were estimated using a 3-level linear mixed effects regression model and are adjusted for all covariates. CBT, cognitive behavioral therapy; EBP, evidence-based practice; T1, time 1; T2, time 2


Discussion
This study combined data from two studies spanning a total of 7 years to offer one of the first empirical tests of whether agency EBP implementation climate prospectively predicts clinicians’ observed behavior in patient encounters. Results indicated large and statistically significant associations between agency EBP implementation climate assessed at time 1 and expert-rated observed clinician behavior assessed an average of 19.8 months later (maximum CBT adherence per session d = .93; average CBT adherence per session d = .72). These results support implementation theories, models, and frameworks that hypothesize the importance of EBP implementation climate for facilitating clinicians’ use of EBP broadly and specifically within behavioral health settings. Furthermore, these findings underscore the potential value of implementation strategies that directly target EBP implementation climate in behavioral health settings and potentially beyond.
The results represent an important extension and confirmation of prior research which has linked agency EBP implementation climate to clinicians’ self-reported attitudes [13] and behavior [8, 12, 15] but has not yet included objective measures of behavior in clinical encounters. Because clinicians’ reports of implementation behavior do not always correspond to actual behavior [17, 18]; this study makes a major advance by validating the link between shared agency-level climate perceptions and clinicians’ observed implementation behavior. Furthermore, this study fills a gap in research on the time-lagged relationship between EBP implementation climate and clinicians’ prospectively measured implementation behavior by showing that EBP implementation climate measured at time 1 predicted the subsequent in-session behavior of clinicians working in the agencies an average of 19.8 months later. This is consistent with other research on organizational climate theory which suggests climate should affect the behavior of employees who remain in the organization and who join the organization over a period of up to two years [5, 30, 31].
Importantly, there was no evidence that the strength of the relationship between climate and behavior was modified by the length of time between assessments (within the observed range). This may seem surprising given that observations of CBT delivery occurred up to 39 months after the agency’s climate was assessed; however, prior research has linked climate assessments to employee and service outcomes up to two [8, 30] and three [31] years in the future. Thus, while additional research is needed, particularly in light of this study’s small sample of organizations, this finding is consistent with organizational climate theory and research which suggests climate may be relatively stable and may have lasting effects on behavior over time due to the time it takes to change organizational policies and procedures (which form the basis of shared climate perceptions), followed by the time it takes for employees to recognize and translate those changes into updated climate perceptions, and then change their behavior in response [30, 31]. As Ehrhart and colleagues noted [5]: “If climate was simply the policies, practices, and procedures of the organization, then perhaps it could be viewed as relatively easily changed . . . However, climate is not simply those things; climate is the meaning those carry as a gestalt for the organization’s employees (p. 206).” Given the typical approach most organizations take to making changes, and the amount of counter-information required to modify individuals’ images and perceptions once they are established [47], it should not be surprising that an organization’s climate may be relatively enduring over time. Longitudinal studies with large samples of organizations are needed to better understand the dynamics of change in EBP implementation climate as well as the interventions that may be most effective in generating and sustaining supportive EBP implementation climates over time.
The finding that agency EBP implementation climate predicted clinicians’ adherence to CBT, even after controlling for agency molar climate and a host of other important control variables, has important implications for the selection of implementation strategies. Taking a mechanistic perspective, the results of this study suggest EBP implementation climate may serve as an important implementation strategy target, the activation of which may improve clinicians’ implementation behavior [48]. Theory suggests organizational climate emerges from employees’ shared perceptions of their organization’s policies, procedures, and practices, with special emphasis on how these are interpreted and communicated by organizational leaders [5, 49]. Consequently, implementation strategies that target these organizational elements may support EBP implementation in behavioral health settings. Two promising strategies that may address EBP implementation climate include the Leadership and Organizational Change for Implementation strategy (LOCI) [50] and the Training in Implementation Practice Leadership (TRIPLE) strategy [51]. The LOCI strategy provides leadership training and consultation on how to modify organizational policies and practices to generate an EBP implementation climate. It has shown promise in pilot research and is currently the subject of larger trials [50, 52–54]. The TRIPLE strategy focuses on assisting agency leaders to assess the quality of services, match appropriate and feasible EBPs to the service setting, and use data to monitor quality and lead practice change. The TRIPLE strategy improved EBP implementation climate in a pre-post pilot evaluation [51]. If these strategies are found to be effective in large-scale trials, they represent a meaningful approach to supporting implementation by activating EBP implementation climate.
The results of this study raise important questions that are ripe for exploration in future research. One important set of questions pertains to the downstream association of EBP implementation climate with patient clinical outcomes via clinician CBT adherence, namely (a) what level of CBT adherence is necessary to improve patient clinical outcomes, and (b) what level of EBP implementation climate is necessary to support the targeted level of CBT adherence? In this study, CBT adherence was relatively low, even in agencies in the top tertile of EBP implementation climate (mean maximum CBT adherence per session = 4.24 and mean average CBT adherence per session = 2.97 on a 1–7 scale); however, the average level of EBP implementation climate in the top tertile was just above the mid-point of the scale (M = 2.39 on a 0 to 4 scale) suggesting room for improvement. Research that establishes methods for identifying clinically meaningful benchmarks for implementation outcomes would go a long way toward helping the field of implementation science understand and communicate the importance of implementation outcomes that do not have inherently meaningful metrics. Once these guidelines are established, additional studies are needed to understand what level of EBP implementation climate is necessary to achieve targeted levels of implementation outcomes. Other important questions raised by this study pertain to how EBP implementation climate interacts with clinician- and client-level factors and how these might be optimally leveraged to support EBP delivery. For example, are there individual clinician characteristics that amplify (or nullify) the effects of EBP implementation climate? How could those be optimally intervened upon to improve implementation? Sequential multiple assignment randomized trials [55, 56] could be used to generate optimized implementation strategies that address targets at multiple levels (e.g., EBP implementation climate at the agency level and clinician motivation at the clinician level) in a stepped manner [57]. These lines of inquiry represent fruitful ground for future research to guide implementation practice.
Findings should be interpreted within the context of the study limitations. As this was not a randomized experiment, causal interpretation is not indicated. Further, the extent to which these results generalize beyond this setting, behavioral health, or health care more broadly awaits further research. The agencies in this sample came from a single large urban system that was actively supporting the implementation of CBT in numerous ways. While this shared policy environment eliminates one potential confound that may “explain away” these results, it also raises the question of generalizability. For example, the supportive EBP implementation policy environment may have improved participating agencies’ EBP implementation climates in study 1 and clinicians’ CBT adherence in study 2. Future research is needed to better understand how features of the outer setting, such as system-level policies, interact with features of the inner setting, such as organizational climate, in shaping EBP implementation. Second, we relied on CBT adherence outcomes that reflect the extensiveness of clinicians’ CBT delivery; however, there are other ways to index CBT fidelity, such as global in-session competency [58] or a total count of the discrete CBT interventions delivered [32]. An important area for future research will be to understand which adherence outcomes are most strongly related to clinical outcomes to inform future efforts to predict fidelity in implementation research. Third, while the use of observers to code clinicians’ CBT adherence eliminated the potential for social desirability biases to inflate clinicians’ self-reported adherence ratings, it is not known if observers’ biases influenced ratings of adherence. Although there was high concordance between coders on the 49% of sessions that were double-coded in this study, future research is needed to better understand the types of biases that influence coders’ ratings of adherence. Fourth, the organizational sample size of this study is small which also raises the issue of generalizability. While these findings are consistent with other types of climate research conducted in large samples of healthcare facilities (see [59] for a review of studies on safety and quality climate in healthcare), the results nonetheless need to be replicated in future research with larger samples. Finally, although we attempted to randomly select sessions for observation, clinicians were involved in the process and may have selected sessions that reflected more extensive use of CBT. That said, there was substantial variability in observed CBT delivery and low overall observed CBT suggests this may not be a major threat in this study. Strengths of this study include its use of observer-rated clinician behavior within clinical encounters as a criterion variable, use of a gold-standard measure of EBP implementation climate and high agreement of clinicians on this measure, temporal precedence between the presumed cause (climate) and effect (CBT adherence), and inclusion of numerous rigorous statistical controls including molar organizational climate.
Conclusions
This study fills an important gap in understanding the extent to which behavioral health agencies’ EBP implementation climate predicts clinicians’ future observed behavior in patient encounters. The results suggest there is a practically important and statistically significant relationship between agency EBP implementation climate and clinicians’ subsequent in-session adherence to CBT, above and beyond other relevant covariates. Implementation strategies that target this antecedent may improve the delivery of EBP in behavioral healthcare settings.
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