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Abstract

Objective.—Evidence supports the utility of measurement-based care (MBC) to improve youth 

mental health outcomes, but clinicians rarely engage in MBC practices. Digital measurement 

feedback systems (MFS) may reflect a feasible strategy to support MBC adoption and 

sustainment. This pilot study was initiated to evaluate the impact of a MFS and brief consultation 

supports to facilitate MBC uptake and sustainment among mental health clinicians in the 

education sector, the most common mental health service delivery setting for youth.

Method.—Following an initial training in MBC, 14 clinicians were randomized to either: (1) a 

digital MFS and brief consultation supports, or (2) control. Baseline ratings of MBC attitudes, 

skill, and use were collected. In addition, daily assessment ratings tracked two core MBC practices 

(i.e., assessment tool administration, provision of feedback) over a six-month follow-up period.

Results.—Clinicians in the MFS condition demonstrated rapid increases in both MBC practices 

while the control group did not significantly change. For clinicians in the MFS group, consultation 

effects were significant for feedback and approached significance for administration. Over the 

follow-up period, average decreases in the current study were moderate with only one of the two 

outcome variables (administration) decreasing significantly. Inspection of individual clinician 

trajectories revealed substantial within-group trend variation.

Conclusions.—MFS may represent an effective MBC implementation strategy beyond initial 

training, although individual clinician response is variable. Identifying feasible and impactful 

implementation strategies is critical given the ability of MBC to support precision healthcare.
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Background

Precision or personalized medicine reflects a framework for improving health outcomes by 

tailoring health care to an individual’s specific and unique needs (e.g., biology, genetics, 

environment, and behavior) (Collins & Varmus, 2015; Precision Medicine Initiative, n.d.). 

Currently, there is increasing attention to precision medicine’s potential for improving 

mental and behavioral health services. As an extension of the concept, Bickman and 

colleagues (Bickman, Lyon, & Wolpert, 2016)recently defined precision mental health as 

“an approach to prevention and intervention that focuses on obtaining an accurate 

understanding of the needs, preferences, and prognostic possibilities for any given 

individual, based on close attention to initial assessment, ongoing monitoring, and 

individualized feedback information, and which tailors interventions and support 

accordingly in line with the most up-to-date scientific evidence” (p.272).

Measurement-Based Care (MBC)

Measurement-based care (MBC) is a cornerstone of precision mental health. MBC is defined 

as the use of data collected throughout treatment to drive clinical decisions (Scott & Lewis, 

2015), and is often used interchangeably with related terms such as routine outcome 

monitoring or patient-reported outcome monitoring (Bickman et al., 2016; Lyon, Lewis, 

Boyd, Hendrix, & Liu, 2016). A substantial body of evidence supports the utility of MBC 

and systematic assessment in enhancing both intervention processes (e.g., improved patient-

clinician relationships, client-centered services, engagement in services) and outcomes for 

adult and youth service recipients (Bickman, Kelley, Breda, de Andrade, & Riemer, 2011; 

Carlier et al., 2012; Cashel, 2002; Douglas et al., 2015; Jewell, Handwerk, Almquist, & 

Lucas, 2004; Rettew, Lynch, Achenbach, Dumenci, & Ivanova, 2009). However, a recent 

systematic review of MBC with adults has questioned its impact on mental health 

symptoms, especially for clients other than those who are not-on-track (i.e., deteriorating or 

at risk for dropout) (Kendrick et al., 2016). Although its effects may be more attenuated than 

previously believed – at least among adults – the relative simplicity, low burden on 

clinicians, and existing evidence for effectiveness has led MBC to be identified as a minimal 

intervention necessary for change (Glasgow et al., 2013; Scott & Lewis, 2015). 

Unfortunately, research has consistently demonstrated that mental health 

cliniciansinfrequently engaged in MBC practices (e.g., regular administration of 

standardized assessment tools; data-driven decision making) (Gilbody, House, & Sheldon, 

2002; Hatfield & Ogles, 2004; Lyon et al., 2015; Palmiter, 2004)and that factors such as 

clinician attitudes and previous training experiences may predict use (Connors, Arora, 

Curtis, & Stephan, 2015; Jensen-Doss & Hawley, 2010). Clinicianswho fail to use MBC are 

at risk of delivering services that are not properly individualized for patient presenting 

problems, are potentially unresponsive to progress or stasis, and may therefore be less 

effective.

Training and consultation to support MBC.—Collectively, results of a series of 

studies suggest that implementation of MBC in mental health may be facilitated by initial 

training – and can be sustained with additional consultation – but that a “decline effect” is 

apparent without continued contact (e.g., Close-Goedjen and Saunders, 2002; De Rond, De 
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Wit, & Van Dam, 2001). A recent evaluation of a state-wide training and consultation 

program for child and family mental health clinicians found early increases in positive 

assessment attitudes, with more gradual increases in self-reported skill and use(Lyon, 

Dorsey, Pullmann, Silbaugh-Cowdin, & Berliner, 2014). Following the conclusion of 

consultation supports, assessment use decreased somewhat while still remaining above 

baseline levels. Another study found use of an online progress monitoring tool increased 

after training, but decreased significantly at one year follow-up(Persons, Koerner, Eidelman, 

Thomas, & Liu, 2016). Furthermore, some studies have found variability in clinician 

responsivity to MBC implementation efforts, suggesting the importance of disaggregating 

data to better understand impact of following training and consultation (Persons et al., 2016). 

These findings indicate that MBC implementation supports require further optimization in 

order to have a sustained effect on target practices, and that examination of individual trends 

in practice change may also be warranted.

Measurement feedback systems (MFS).—Systems that can prompt or facilitate 

clinician engagement in MBC behaviors may reflect another strategy to improve 

implementation and enhance service system accountability (Lyon et al., 2014). Measurement 

feedback systems (MFS) – digital technologies with the ability to capture service recipient 

data from regular assessment of treatment progress (e.g., functional outcomes, symptom 

changes) or processes (e.g., therapeutic alliance, services delivered) and then deliver that 

information to clinicians (Bickman, 2008)– represent a leading implementation strategy to 

support the adoption and sustainment of MBC(Lyon & Lewis, 2016). A recent review of 

MFS technologiesrevealed that most systems support MBC by tracking outcomes with a 

library of instruments, delivering feedback to providers, and displaying outcomes 

graphically (Lyon, Lewis et al., 2016).

MBC and MFS in Schools

Schools are the most common service setting for youth mental health care (Farmer, Burns, 

Philips, Andgold, & Costello, 2003) and reduceservice access barriers (Lyon, Ludwig, 

Vander Stoep, Gudmundsen, & McCauley, 2013). The implementation of MBC in schools 

therefore carries considerable potential for public health impact. MBC isalso perceived by 

school-based clinicians and students to be feasible, acceptable, and to facilitate progress 

toward treatment goals (Duong, Lyon, Ludwig, Wasse, & McCauley, 2016; Lyon et al., 

2015). Nevertheless, school cliniciansinfrequently utilize MBC in their practice (Lyon et al., 

2015), making it difficult for them to provide prompt and accurate clinical feedback.As a 

result of this sizable gap between typical and optimal practice, youth who present for 

treatment in schools are less likely to receive services that are properly individualized or 

adequately responsive to their treatment progress. Innovative approaches are needed to 

improve MBC implementation in education sector mental health services. When 

implementing MBC, the use of a MFS may allow for lower levels of resources devoted to 

consultative support. Although some form of consultation has consistently been found to 

facilitate the use of evidence-based practices following training (Beidas & Kendall, 2010; 

Herschell, Kolko, Baumann, & Davis, 2010; Lyon, Stirman, Kerns, & Bruns, 2011), it is not 

at all clear how much follow-up is necessary for sustained practice change. In addition, 

consultation is expensive and can add more than 50% of a budget to training costs(Olmstead, 
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Carroll, Canning-Ball, & Martino, 2011), which may not be feasible in low-resource 

settings. It is therefore critical to examine methods that might facilitate decreased investment 

in post-training consultative supports from experts.

Study Aims

To address these gaps, a pilot study was designed to evaluate: (1) the impact of a MFS and 

brief consultation following initial training to support MBC practice change among school-

based clinicians, (2) sustainment of MBC practice changes, and (3) impact of individual 

consultation calls on clinician practice, and (4) individual variation in clinician change 

trajectories. Specifically, we hypothesized that clinicians in the MFS condition would 

demonstrate behavior changes following the introduction of the MFS (H1) and that these 

changes would largely be sustained over time (H2). We also asked a series of research 

questions about the extent to which individual variation could be detected among clinicians 

in their behavior changes (RQ1), the extent to which each consultation call impacted use of 

the identified MBC practices in the subsequent week (RQ2), and whether baseline scores on 

assessment attitudes and use would be related to changes in MBC behaviors (RQ3).

Method

The current study was conducted as part of a larger, ongoing initiative focused on enhancing 

the quality of the services provided by school-based mental health clinicians. Through a 

partnership involving the local university, public health department, public school districts, 

and community health service organizations, the university investigators had been providing 

some form of training and consultation in evidence-based practice to a subset of the 

participating clinicians for over 6 years at the time the current study was initiated. Using a 

randomized control design, the current study investigated implementation of MBC practices 

(i.e., administering standardized assessments and providing feedback to clients) following 

training, among school-based health center mental health clinicians. Clinicians were 

randomized into two conditions in which they either: (1) received access to a MFS (MFS 

condition) and brief consultation supports, or (2) did not have access to the MFS or 

consultation supports (control condition).

Participants and Setting

Fourteen mental health clinicians working in middle school and high school school-based 

health centers in one of two large urban school districts in the Pacific Northwest participated 

in the study. School-based health centers are an increasingly-popular model for the delivery 

of health services in the education sector with a proven track record of reducing service 

access disparities (Gance-Cleveland & Yousey, 2005; Walker, Kerns, Lyon, Bruns, & 

Cosgrove, 2010). Most clinicians had a master’s degree in social work, education, or 

counseling (one had a PsyD) and had been in their current positions from 3 months to 15 

years (mean = 4.4 years). Clinicians were all female, between 28 and 60 years old (mean age 

= 42 years), and 79% Caucasian. Most functioned as the sole dedicated mental health 

provider at their respective schools. Two participants also worked as supervisors within their 

agencies. Measures of clinician attitudes toward standardized assessments were comparable 
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to national norming samples at baseline (i.e., average scores of 3–4 on a 5-point scale), 

indicating moderate to positive attitudes(Jensen-Doss & Hawley, 2010).

Selected Measurement Feedback System

The current project used an adapted version of an existing MFS, the Mental Health 

Integrated Tracking System (MHITS). MHITS was originally developed to support the 

delivery of an integrated care model for adult depression in primary care settings (Unützer et 

al., 2002, 2012; Williams et al., 2004). MHITS is a web-based MFS that supports MBC by 

facilitating administration of standardized measurement instruments for the purposes of 

screening and progress monitoring, providing graphical results and providing cues to 

clinicians based on severity or inadequate progress, among other functions. At the time of 

the current study, MHITS had been adapted to support MBC among clinicians working in 

school-based health centers (Lyon, Wasse, et al., 2016), yielding a School-Based version of 

MHITS (SB-MHITS).

Procedures

MBC training.—All participating clinicians in both conditions received training in MBC 

practices prior to the introduction of SB-MHITS. Training occurred in person and focused 

on (1) principles of MBC (e.g., rationale, introducing MBC to students), (2) use of 

assessment tools and data interpretation (e.g., Patient Health Questionnaire – 9 [PHQ-9], 

Generalized Anxiety Disorder – 7 [GAD-7], Strengths and Difficulties Questionnaire [SDQ; 

(Goodman, 2001); idiographic/individualized assessments), and (3) effective feedback 

processes with students and families. Training occurred over a single day and involved active 

training strategies previously demonstrated to be critical to the uptake of new skills 

(Rakovshik & McManus, 2010), such as interactive didactic presentations, clinicians’ 

personal reflections on their current assessment practices, specific practice activities (e.g., 

case vignettes), and small group discussions.

MFS training and consultation.—Following initial training, clinicians were randomized 

to either the SB-MHITS condition or a control condition that did not provide structured 

post-training supports. In the SB-MHITS condition, clinicians completed an online training 

in the use of SB-MHITS, after which they were given access to the system. SB-MHITS 

clinicians also participated in a brief series of one-hour consultation calls that included two 

areas of focus:(1) technical assistance surrounding SB-MHITS (e.g., identifying and 

addressing system bugs; troubleshooting problems with system functionality and, when 

necessary, developing workarounds) and (2) assessment and feedback practices using the 

SB-MHITS technology. Over a period of three weeks, six calls were scheduled. Clinicians 

were expected to attend three of the six calls and to make one case presentation that 

incorporated assessment data derived from SB-MHITS. This level was determined based on 

(a) a desire to limit the consultation sessions as much as possible for the sake of efficiency 

and (b) an understanding that key functions of consultation include problem-solving, trainee 

engagement, case support, and accountability among others, which may require multiple 

contacts to achieve successfully (Nadeem, Gleacher, & Beidas, 2013). Consultation call 

attendance and case presentation dates were tracked for each clinician (see below).
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Data collection procedures.—Data were collected from clinicians at multiple time 

points during the initiative using a secure, online assessment portal. Following initial MBC 

training, but one month prior to the introduction of SB-MHITS, all clinicians in both 

conditions completed measures of attitudes toward standardized assessments, a self-

evaluation of their assessment skill, and self-reported use of MBC practices (see below). At 

this time, clinicians also began completing online daily ratings of their assessment and 

feedback practices, which continued for the next six months. During the baseline period, 

clinicians were incentivized with $10 gift cards to complete the daily assessments, but 

received no additional incentive surrounding their completion of study measures. SB-

MHITS was introduced after approximately one month of baseline data collection.

Measures

Attitudes toward Standardized Assessment Scale (ASA; Jensen-Doss & 
Hawley, 2010).—The ASA (Jensen-Doss & Hawley, 2010)is a 22-item measure of 

clinician attitudes about using standardized assessments (SA) in practice. Items are rated on 

a 1–5 scale (‘‘Strongly Disagree’’ to ‘‘Strongly Agree’’) and load onto three subscales: 

Benefit over Clinical Judgment, Psychometric Quality, and Practicality. Measure 

psychometrics were originally established for the ASA using a national sample of 1,442 

mental health professionals. All subscales were found to demonstrate good psychometrics 

(α = .72 – .75) and higher ratings on all subscales have been associated with a greater 

likelihood of standardized assessment use. However, only the Practicality subscale was 

found to be independently predictive of use. In the current project, the ASA was 

administered at baseline in the month preceding the introduction of SB-MHITS.

Assessment skill.—Study clinicians reported on their understanding of and skill using 

SA measures on a on a five-point Likert-style scale ranging from 1 (“Minimal”) to 5 

(“Advanced”). Items address selection of clients for SA administration as well as tool 

selection, administration, scoring, interpretation, integration into treatment, feedback, and 

progress monitoring. The scale has been found to demonstrate good internal consistency (α 
= 0.85) (Lyon et al., 2015). Items are averaged to create a total assessment skill score. This 

measure was also administered preceding SB-MHITS introduction.

Current Assessment Practice Evaluation – Revised (CAPER).—The CAPER is a 

seven-item version of the original four-item CAPE measure (Lyon et al., 2014). The CAPER 

assesses clinician self-reported use of variety of MBC practices including administration of 

assessments at different points during treatment (e.g., at intake, on an ongoing basis), 

feedback to service recipients, and data-driven decision-making on the basis of assessment 

results. In the current study, an expanded nine-item version of the CAPER was used in 

which the two items focusing on the integration of assessment data into a single session or 

overall treatment planning were split so that each item asked separately about standardized 

(i.e., nomothetic) and individualized (i.e., idiographic) assessment data. All items are scored 

on a four-point scale (None, Some [1–39 %], Half [40–60 %], Most [61–100 %) and a total 

score is calculated. The original CAPE has demonstrated acceptable inter-item reliability (α 
= 0.72) and sensitivity to change in a larger study of community clinicians (Lyon et al., 

2014) and has been applied successfully with school-based clinicians (Lyon et al., 2015). In 
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the current study, the CAPER was also administered to clinicians prior to the introduction of 

SB-MHITS.

Daily assessment and feedback reports.—Between December 2012 and June 2013, 

for each day school was in session in their respective districts, clinicians received emails 

with a link to a brief online survey. The survey asked clinicians (1) if they had been at work 

that day; (2) if so, how many clients they met with for 20 minutes or more; and (3) of the 

clients they had seen for at least 20 minutes, to how many had they (a) administered a 

standardized assessment measure and (b) delivered data-based feedback to service 

recipients. These variables were used to calculate two continuous variables for percent of 

clients to whom a measure was administered (i.e., administration) and percent of clients who 

received feedback (i.e., feedback).

Consultation call attendance and case presentation.—Consultants tracked which 

of the six possible consultation calls were attended by which clinicians in the SB-MHITS 

condition, as well as when each participant presented a case using data from the system. As 

indicated above, clinicians were only asked to attend three of the six possible calls.

Analyses

The primary data for this study (daily assessment and feedback reports) are nested within 

timepoints (days), within clinicians. We built separate models predicting two dependent 

variables (DVs), administration (i.e., percent of student clients who received a standardized 

assessment) and feedback (i.e., percent of student clients who received data-based feedback). 

Analyses were run using two-level Multilevel growth Models (MLMs) using HLM 

7.0(Raudenbush, Bryk, & Congdon, 2011). Missing data were estimated using Restricted 

Maximum Likelihood, recommended when time points vary among cases(Singer & Willett, 

2003). We tested models for significance and parsimony using −2 Log Likelihood deviance 

statistics, building models in an iterative fashion. Slopes and intercepts were permitted to 

randomly vary unless otherwise indicated below. We tested for time trends for overall levels 

and slopes, and group differences on initial level of the DV, slopes, and elevation shifts at 

SB-MHITS start. We also tested for relationships between participation in consultation calls 

and administration and feedback using similar model building procedures, but restricting the 

analysis to those clinicians using MHITS and those days in which MHITS was active. We 

tested whether the levels of the DVs increased over the seven days following a consultation 

call. Finally, we tested the hypothesis that baseline clinician scores on the ASA subscales, 

Assessment Skill, and CAPER would be positively related to scores and rate of change on 

administration and feedback. For these analyses, we ran individual models for each predictor 

variable, did not include group, and we grand-mean centered predictor variables to aid 

interpretation.

Results

Baseline ratings on ASA Benefit over Clinical Judgmentranged from 2.4 to 4.2, with a mean 

of 3.3 (SD = .63); ASA Psychometric Quality ranged from 3.3 to 4.7, with a mean of 3.9 

(SD = .42); ASA Practicality ranged from 2.7 to 3.5, with a mean of 3.2 (SD = .28). 
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Assessment Skill ranged from 2.0 to 4.4 with a mean of 3.4 (SD = .61). The CAPER Total 
Score ranged from 1.7 to 4.0 with a mean of 2.5 (SD = .55). There were no missing data on 

any of these measures, and no significant differences on these measures between MHITS 

and control clinicians. However, Assessment Skill approached significance in favor of the 

MHITS group (MMHITS = 3.75, Mcontrol = 3.13, t(12) = −2.14, p = .054.).Administrationand 

feedback data included 1,193 completed timepoints (rated days) across the 14 clinicians over 

a maximum of 28 weeks. The average number of completed timepoints was 91.0 (SD=22.9) 

and ranged from 43 to 114. This variation is attributed to two factors. First, three clinicians – 

representing both study conditions – ended their submission of rated days early, at 19, 21, 

and 24 weeks. Reasons for fewer weeks of data included a late start to data collection (so the 

number of weeks was truncated by the end of the school year) and taking a leave of absence 

from their position (e.g., maternity leave). Second, some clinicians worked full time, while 

others were employed part time. There were no significant differences in number of 

completed timepoints between the groups.

Individual Clinician Variability in Administration and Feedback

To address our research question about individual clinician variation (RQ1), intraclass 

correlation coefficients (ICCs) indicated that the amount variance accounted for between 

clinicians for administration was 54.9%, and for feedback was 52.3%. To examine this 

variance prior to modeling, individual clinician growth trend graphs for administration and 

feedback were calculated, using three week span rolling averages to aid interpretation, in 

order to examine within and between group variability. Administration trends are displayed 

in Figure 1 and demonstrate considerable variability surrounding the use of assessments over 

time (feedback trends are omitted here as they are nearly identical; models below include 

feedback in statistical analyses). Individual behavior change for SB-MHITS and control 

clinicians was assessed using these graphs by examining shifts in trend, level, and latency 

(i.e., points prior to shift in trend or level) (Kazdin, 1982) across baseline (first 3–5 weeks) 

and SB-MHITS phases.

Overall trends during the baseline phase were relatively stable across participants, although 

one control clinician appeared to demonstrate an increasing trend (control clinician #5) and 

another demonstrated a decreasing trend (control clinician #6). Following the baseline 

phase, however, relatively abrupt shifts were apparent for five of the seven clinicians in the 

SB-MHITS condition as the system was introduced in Week 5. Specifically, SB-MHITS 

clinicians #1, #3, #4, #5, and #6 appeared to demonstrate relatively rapid changes in their 

trajectories with level increases ranging from approximately 20% to 65%. The only control 

clinician who showed a similar initial increase in assessment use during this period (#5) had 

already demonstrated an increasing trend during the baseline period. Few latency effects 

were observed in the SB-MHITS group so that, for clinicians who demonstrated change 

following the introduction of the system, those changes tended to occur almost immediately. 

Finally, a decreasing trend was apparent near the end of the academic year for multiple 

clinicians in both groups (e.g., control clinicians #4, #5, #7, and SB-MHITS clinicians #3, 

#5).
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Changes in Administration and Feedback

To address our hypotheses that clinicians in the MFS condition would demonstrate behavior 

changes following MFS introduction (H1) and that these changes would be sustained (H2), 

we ran a series of two-level MLMs. The best-fitting models for predicting percent 

administration and feedback are in Table 1 and the model for feedbackis plotted in Figure 2 

(the model for administrationis nearly identical). At baseline (i.e., following initial training, 

but prior to the introduction of SB-MHITS), clinicians reported administering measures to a 

predicted average of 43.2% of their daily cases (SD=34.4). This percentage decreased by .

095 percentage points per day (SD=.05). Groups did not significantly differ at baseline or on 

their rate of change over time. When the study became active, those in the SB-MHITS group 

increased the percentage of cases they administered measures to by 24.5 percentage points 

(SD=20.7). The control group did not demonstrate any significant change. Clinicians in both 

groups reported providing feedback, at baseline, to 40.1% of their cases (SD=31.0), a 

number roughly equivalent to the percentage of cases where they reported administering 

assessment tools. This percentage decreased by .08 percentage points per day (SD=.09). 

When the study became active, those in the SB-MHITS group increased the percentage of 

cases they administered measures to by 26.8 percentage points (SD=18.6). The control 

group did not significantly change.

Table 2 displays the results of MLMs evaluating our second research question (RQ2) and 

predicting changes in reported administration and feedback over the seven days following 

consultation call participation, restricting the sample to the SB-MHITS group and active 

study days. The estimate for the elevation shift during the week after a consultation call was 

fixed in both models because results during model building indicated that the estimate did 

not randomly vary. Clinicians reported administering measures to an average of 60.1% of 

their daily cases at the point when SB-MHITS was introduced (SD=26.9). This significantly 

declined at a modest rate of .10 percentage points per day (SD=.07, p<.05). During the week 

following a consultation call, the daily average of clients who were administered a measure 

increased by 7.0 percentage points. This change demonstrated borderline significance (p=.

09). Similarly, clinicians reported providing feedback on measures to an average of 59.6% of 

their daily cases at the start of period in which SB-MHITS was introduced (SD=26.7). This 

declined, with borderline significance, at a rate of .09 percentage points per day (SD=.08, 

p=.09). During the week after a consultation call, the daily average of clients who received 

feedback on a measure increased by 8.2 percentage points.

Predictors of Administration and Feedback Changes

Table 3 displays the results of MLMs evaluating RQ3 (the effects of baseline scores on 

MBC practice changes), whichalso indicated that the predicted percentage of administration 
was significantly related to baseline self-report ratings. For every one point increase on the 

predictor variables, models found a predicted percentage point increase on assessment 

administration of 33.4 points (SE = 6.9) from ASA Psychometric Quality, 27.3 points (SE = 

9.6) from Assessment Skill, and 33.1 points (SE = 10.1) points from the CAPER. Results for 

models on predicted percentage of feedback were very similar. For every one point increase 

on the predictor variables, models found a predicted increase on feedback of 33.1 points (SE 

= 11.2) from ASA Psychometrics, 28.5 points (SE = 8.6) from Assessment Skill, and 32.4 
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points (SE = 10.2) from the CAPER. The average percentages of clients receiving 

assessment and feedback were not significantly predicted by baseline scores on ASA 

Practicality and ASA Benefit over Clinical Judgment, and none of the baseline scores were 

significantly related to rate of change.

Discussion

The current study was designed to build upon prior research on the implementation of MBC 

in mental health service delivery and to determine if a digital MFS, coupled with brief 

consultation, could support education sector clinicians in the uptake and sustainment of core 

MBC practices. Findings suggest that, following an initial training in MBC, use of the MFS 

(SB-MHITS) resulted in rapid increases and sustained use of MBC practices, including the 

administration of standardized assessments and feedback to clients. This result suggests that 

MFS may represent an effective strategy – above and beyond initial training – when 

included as part of a bundled MBC implementation approach. Additionally, a key objective 

of this study was to evaluate the extent to which the SB-MHITS system could help to reduce 

previously-documented decreases in MBC practices following the removal of post-training 

consultation supports. Indeed, although some previous studies have reported mean decreases 

of 20% or more (De Rond et al., 2001), or even a complete return to baseline (Close-

Goedjen & Saunders, 2002), the average decreases in the current study were more moderate 

with only one of the two outcome variables (administration) decreasing significantly over 

the-six month follow-up period. Furthermore, while previous studies have had wide variation 

in the length of follow-up evaluations – ranging from one month (Close-Goedjen & 

Saunders, 2002) to one year (Persons et al., 2016) – the largest decreases in each study 

began immediately after the removal of supports and were documented by the three-month 

follow up, at the latest. Given that the post-support follow-up period in the current study 

lasted approximately five months – during which MBC practices in our intervention group 

remained significantly higher than those in our control group – our finding suggests that, 

beyond its effects during an active implementation phase, the SB-MHITS technology may 

have additional value as a MBC sustainment strategy.

Furthermore, the overall similarity in results between assessment administration and 

assessment feedback indicates that, when clinicians administered assessments, they were 

very likely to provide feedback as well. This is perhaps unsurprising, given that assessment 

administration is required for the delivery of assessment-based feedback, but it also suggests 

that the training, consultation, and SB-MHITS technology were collectively able to support 

multiple core aspects of MBC. This is encouraging, given previous research indicating that it 

may be more difficult to change mental health clinicians’ incorporation of assessment results 

into services (e.g., use of feedback) than it is to change assessments themselves (Garland, 

Kruse, & Aarons, 2003; Lyon et al., 2014). Future research may evaluate whether each of 

the MBC implementation strategies employed in the current project (i.e., active training, 

post-training consultation / technical assistance, MFS) differentially impact each component 

of MBC and whether they may be combined with additional strategies (e.g., organizational 

change efforts (Aarons, Ehrhart, Farahnak, & Hurlburt, 2015; Glisson, Dukes, & Green, 

2006)to further enhance effects on clinical practice.
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Predictors of Change

Evaluation of predictors of MBC practice change identified three baseline variables that 

were related to change in assessment administration and feedback. First, the baseline ASA 

Psychometric Quality subscale predicted change over time in both behaviors. This finding is 

interesting, given that prior work with the ASA (Jensen-Doss & Hawley, 2010)found that 

only the Practicality scale independently predicted assessment use. However, this earlier 

work was not conducted in the context of any initiatives designed to implement new 

practices or change clinician behavior. Review of the items contained within the 

Psychometric subscale reveals that most items are focused on the validity of information 

resulting from assessment instruments, especially for diagnostic purposes (e.g., 

“Standardized measures help with differential diagnosis,” “Standardized measures help with 

accurate diagnosis,” “Clinicians should use assessments with demonstrated reliability and 

validity.”). It may be that, while the Practicality subscale is more likely to be related to 

assessment use in usual care (Jensen-Doss & Hawley, 2010) – and also likely to change in 

response to training (Lyon et al., 2014) – clinicians who felt more positively about the extent 

to which assessments were reliable, valid, and diagnostically useful were best poised to 

increase their MBC behaviors.

In addition, clinicians’ self-rated baseline assessment skill and current assessment practices 

predicted MBC practice changes over the course of the study. These results suggest that 

clinicians who indicated that they were more skilled, comfortable, and more frequently used 

MBC practices were best positioned to capitalize on the MBC implementation initiative. 

This finding aligns with much of the training literature across disciplines and sectors (e.g., 

medicine, mental health, education) which has frequently underscored the importance of 

designing professional development efforts that strike a balance between familiarity and 

novelty for participating clinicians (Lyon et al., 2010). The current resultssuggest that, 

following initial training, assessments of MBC skill and practice may be important 

predictors of clinician responsiveness to post-training supports (e.g., consultation, MFS) and 

subsequent practice change. If so, there are significant implications for these types of 

assessments to drive decisions about the allocation of post-training resources (e.g., different 

frequency or duration of consultation based on post-training evaluation).

Incremental Effects of Consultation

In the current project, a brief and efficient telephone consultation model was employed. 

During calls, clinicians and expert consultants (a) troubleshot use of the SB-MHITS 

technology and (b) supported clinicians in incorporating MBC practices into their routine 

services. Given uncertainty in the field about the dosage of consultation required to 

adequately support clinicians following training (Nadeem et al., 2013; Owens et al., 2014), 

the emphasis of the current project on maximizing consultation efficiency, evaluated the 

immediate (i.e., one week) effects of consultation calls on clinician behavior. Results 

indicated that the effects of consultation calls on MBC practices in the subsequent week 

were either significant or approached significance for assessment feedback and 

administration, respectively. Given this relationship, it is possible that additional calls may 

have resulted in greater practice changes, but would have incurred additional costs. 

Alternatively, the existing call structure may be augmented, while still minimizing costs, by 
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incorporating other types of digital asynchronous post-training supports. For instance, 

emerging evidence suggests that online message boards may be an acceptable and useful 

method of providing this type of support (Stirman et al., 2014).

Individual Differences

Finally, evaluation of individual clinician change trajectories revealed notable within- and 

between-group differences among clinicians in the extent to which their use of MBC 

practices shifted over the course of the study (Figure 1). Overall, clinicians in the control 

condition appeared to demonstrate stability or gradual decreases over time in their 

assessment use. In contrast, many of the participants in the SB-MHITS condition displayed 

positive gains, which were often maintained over the subsequent follow-up period. Because 

it is unclear what factors contributed to those differences, additional research should 

investigate reasons for between clinician variability. Furthermore, those clinicians in the SB-

MHITS condition who demonstrated the most notable changes in response to the MFS did 

so almost immediately. This has implications for monitoring the effectiveness of MFS as an 

implementation strategy for MBC. Similar to the potential for evaluating post-training MBC 

skill and practice (discussed above), additional implementation supports may be needed if 

there is not a relatively immediate, observable impact of MFS introduction. This proposition 

could be evaluated effectively in future research using a sequential, multiple assignment, 

randomized trial (SMART) design (Lei, Nahum-Shani, Lynch, Oslin, & Murphy, 2012) in 

which adjunctive implementation strategies are only used when the application of a MFS 

appears to be ineffective.

Limitations

This pilot study has a number of limitations. First, it relied on a relatively small sample of 

clinicians (n =14), randomized to the two study conditions. Although this decreased the 

study’s power somewhat, this issue was partially mitigated by the number of level one 

longitudinal data points. Due to the sample size, the findings should be generalized with 

caution. Second, MBC practices were evaluated using clinician self-report, which has been 

criticized as potentially biased relative to “gold standard” practice observation (Hurlburt, 

Garland, Nguyen, & Brookman-Frazee, 2009; Miller & Mount, 2001; Nakamura et al., 

2014). Nevertheless, multiple studies have also found significant, positive relationships 

between clinician self-report and observational assessments, especially for specific practices 

that, like MBC, are less complicated than full treatment protocols (Chapman, McCart, 

Letourneau, & Sheidow, 2013; Hogue, Dauber, Henderson, & Liddle, 2013; Ward et al., 

2013). Furthermore, the current study was primarily focused on documenting changes in 

MBC practice between groups and over time, rather than interpreting absolute rates of 

assessment administration and feedback. Clinicians in both conditions completed the daily 

assessment and feedback reports, but only those in the SB-MHITS condition demonstrated 

markedly different change from baseline. Finally, although there were no significant 

differences on any baseline measures between conditions, suggesting that randomization was 

largely effective, differences in ratings of assessment skill approached significance with 

somewhat higher values for the SB-MHITS group. Despite this, clear changes in the MBC 

practice trajectories in the SB-MHITS group when the MFS was introduced continue to 

support a causal link.

Lyon et al. Page 12

J Clin Child Adolesc Psychol. Author manuscript; available in PMC 2020 January 01.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



Summary and Conclusion

Identification and evaluation of effective MBC implementation strategies is essential given 

the substantial body of literature supporting the utility of MBC in improving service 

recipient outcomes, but consistently low levels of use in routine mental health care settings. 

MBC is also a cornerstone of precision mental health, is a best practice to support 

individualized service delivery, and has demonstrated a high degree of contextual 

appropriateness in schools, the most common youth mental health service delivery sector. 

The current study evaluated the impact of a digital decision support tool – SB-MHITS – and 

brief telephone consultation on core MBC practices and revealed significant, sustained 

differences relative to a training only control group. Given that SB-MHITS was not effective 

in substantially changing the practices of all clinicians in the experimental condition (see 

Figure 1), future research may use qualitative or mixed methods to explore reasons for 

within-group variability in response.

There is increasing recognition of the importance of identifying implementation strategies 

that are both feasible and impactful (Waltz et al., 2015). Digital implementation strategies 

such as computer-based reminders (Flanagan, Ramanujam, & Doebbeling, 2009), decision 

support systems (Roshanov et al., 2011), and alteration of computerized record systems 

(Nemeth, Feifer, Stuart, & Ornstein, 2008)are also becoming more common. These 

strategies may be more feasible in some settings than more traditional alternatives. Although 

feasibility was not directly assessed in this trial, the results suggest that the SB-MHITS MFS 

may offer a relatively inexpensive strategy to enhance the effects of initial MBC training 

and, ultimately, the quality of education sector mental health services by increasing the use 

of practices consistently found to improve outcomes in adult and youth mental health 

services.
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Figure 1. 
Individual growth trajectories for assessment administration by SB-MHITS status smoothed 

as 3-week averages; gaps indicate missing data. SB-MHITS became active around Week 4–

5.
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Figure 2. 
MLM estimated growth trajectories for percent of cases receiving feedback from SB-MHITS 

and control group
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Table 1.

Multilevel growth models predicting administration and feedback by group assignment (level 2 n=14, level 1 

n=1,193)

Percent administered Percent feedback

Fixed Effect Coefficient Standard
error Coefficient Standard

error

Initial status 43.207*** 9.418 40.109*** 8.527

Rate of change by days -0.095*** 0.023 -0.077* 0.029

Study active elevation shift

 Intercept 0.826 7.613 -0.531 7.177

 MHITS 24.540* 8.763 26.779** 8.651

Random Effect Standard
Deviation

Standard
Deviation

Initial status 34.400*** 30.968***

Rate of change 0.050 0.085**

Elevation shift 20.748*** 18.572***

Within person 26.010 26.150

Deviance 11238, df=7 11253, df=7

~p<.10

*p <.05

**p<.01

***p<.001
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Table 2.

Multilevel growth models predicting change in administration and feedback during seven days after 

consultation call participation (level 2 n=7, level 1 n=507)

Percent administered Percent feedback

Fixed Effect Coefficient Standard
error Coefficient Standard

error

Initial status 60.113*** 10.520 59.623*** 10.472

Rate of change by days -0.103* 0.041 -0.091~ 0.044

Consultation week elevation shift (fixed) 6.983~ 4.044 8.183* 4.122

Random Effect Standard
Deviation

Standard
Deviation

Initial status 26.886*** 26.721***

Rate of change 0.071~ 0.081*

Within person 27.670 28.199

Deviance 4827, df=4 4845, df=4

~p<.10

*p <.05

**p<.01

***p<.001
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Table 3.

Separate multilevel growth models predicting the effects of baseline scores on change in administration and 

feedback.

Percent Administered Percent Feedback

Fixed Effect Only Coefficient Standard
error Coefficient Standard

error

ASA Psychometric Quality 33.4*** 6.9 33.1*** 11.2

ASA Assessment Skill 27.3*** 9.6 28.5*** 8.6

ASA Practicality 20.2 27.2 19.3 26.0

ASA Benefit Over Clinical Judgement 18.8 11.1 16.1 10.8

CAPER 33.1*** 10.1 32.4*** 10.4

~p<.10

*p <.05

**p<.01

***p<.001

ASA = Attitudes toward Standardized Assessment Scale

CAPER = Current Assessment Practice Evaluation, Revised
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