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Abstract

Objective.—Assessment of fidelity that is effective, efficient, and differentiates from usual 

practices is critical for effectively implementing evidence-based programs for families. This quasi-

experiemntal study sought to determine whether observational ratings of fidelity to the Family 

Check-Up (FCU) could differentiate between levels of clinician training in the model, and from 

services as usual, and whether rating segments of sessions could be equivalent to rating complete 

sessions.

Method.—Coders rated 75 videotaped sessions—complete and 20-minute segments—for fidelity, 

using a valid and reliable rating system across three groups: (1) highly trained in FCU with 

universal, routine monitoring; (2) minimally trained in FCU with optional, variable monitoring; 
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and (3) services as usual with no training in the FCU. We hypothesized that certain dimensions of 

fidelity would differ by training, while others would not.

Results.—The results indicated that, as expected, one dimension of fidelity to the FCU, 

Conceptually accurate to the FCU, was reliably different between the groups (χ2 = 44.63, 

p<0.001). The differences observed were in the expected direction, showing higher scores for 

therapists with more training. The rating magnitude of session segments largely did not differ from 

those of complete session ratings; however, reliabilities were low for the segments.

Conclusions.—Although observational ratings were shown to be sensitive to the degree of 

training in the FCU on a unique and theoretically critical dimension, observational coding of 

complete sessions is resource-intensive and limits scalability. Additional work is needed to reduce 

the burden of assessing fidelity to family-centered programs.
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One of the greatest challenges implementers encounter when taking evidence-based 

programs (EBPs) to community settings is maintaining fidelity to the protocol (McHugh & 

Barlow, 2010). It is estimated that about 10% of the EBPs delivered in settings that serve 

children and families are done so with the fidelity intended by the original program 

developer (Biglan, 2015). Fidelity itself can be a primary indicator of implementation 

success when it is well defined, is deemed to meet or exceed minimal standards, and is 

linked to program outcomes (Landsverk et al., 2012). Because of the scarcity of resources in 

community service delivery systems, safeguards need to be in place to reduce the likelihood 

of implementation drift and the associated waning of the potential benefits of the EBP. Valid, 

reliable, and feasible systems for assessing fidelity are essential. There are two interrelated 

issues when considering the viability of a fidelity-rating system: effectiveness and efficiency 

(Schoenwald et al., 2011). If the scale up of EBPs is to be successful, feasible and effective 

assessment and monitoring strategies are needed to ensure interventions can be delivered 

with fidelity across settings and skill level and experience of practitioners (Perepletchikova, 

Treat, & Kazdin, 2007).

Effectiveness.

Effectiveness refers to ratings of fidelity that predict meaningful clinical and implementation 

outcomes, such as individual client outcomes, therapeutic processes, and sustainability 

(Berkel, Mauricio, Schoenfelder, & Sandler, 2011). Effectiveness ratings also should 

differentiate between high and low fidelity within delivery of the EBP and from other 

services. Thus, fidelity-rating systems ought to distinguish among differing levels of skill in 

delivering the EBP, so as to demonstrate attainment of minimum standards and to identify 

providers in need of remediation. There is strong empirical evidence indicating that fidelity 

to EPBs is linked to level of training and that training alone, without ongoing monitoring, is 

not sufficient to maintain loyal delivery (see Dusenbury, Brannigan, Falco, & Hansen, 2003 

for a review). In a randomized study comparing the relations between fidelity and three 
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different levels of training, Sholomskas et al. (2005) found incremental and statistically 

significantly higher ratings of fidelity attributable to the level of training received.

A related challenge when assessing fidelity in community-based trials is that the EBP is 

often compared to services as usual, which may or may not be evidence-based. Therefore, 

fidelity-rating systems need to be sufficiently sensitive to differentiate not only a clinician’s 

expertise within a specific EBP protocol but also their behaviors specific to the target EBP 

from those prescribed to other EBP protocols (and thus proscribed to the target EBP). 

Differentiation is a core aspect of fidelity and refers to the extent to which an intervention(s) 

under study differ along appropriate lines and whether (and “to where”) deviations from the 

protocol occur (Southam-Gerow & McLeod, 2013). In theory, it is possible for two EBPs (or 

an EBP and usual practice) to be discriminable but also to have significant overlap in 

therapist behaviors. Unfortunately, differentiation is typically overlooked even when EBPs 

are being implemented because few community settings adequately assess fidelity (Garland, 

Hurlburt, & Hawley, 2006).

Efficiency.

Efficiency refers to assessment procedures that are of minimal cost and low burden on 

clinicians, supervisors, and the service delivery system. Assessing and monitoring 

implementation fidelity is impeded by a multitude of factors in community settings, 

including a lack of training in EBPs, delivery of eclectic approaches, clients that differ from 

those in efficacy trials, limited expertise with assessing and monitoring fidelity to EBP 

protocols, and limited resources (Hanson et al., 2013). Fidelity assessment systems are 

considered optimal when based on direct observation (Gearing et al., 2011); however, 

because of the burden associated with carrying out assessments of fidelity, few studies have 

carried out observationally-based studies, particularly in low-resource community service 

settings. Hence, because of the burden of observational assessment, few studies have 

examined ways to increase efficiency and none have been done with parent training 

interventions specifically.

The most common hypothesized remedy is to rate portions of sessions rather than their 

entirety. In a pair of studies, Weck et al. (Weck, Bohn, Ginzburg, & Stangier, 2011; Weck, 

Grikscheit, Höfling, & Stangier, 2014) compared ratings of adherence and competence from 

complete sessions versus session segments (i.e., middle third of a session). In both studies, 

ratings from both groups were highly correlated with one another and with intervention 

outcomes; acceptable reliabilities were found. Despite some differences in relations between 

fidelity and outcome by type of client being treated and some lower reliabilities for the 

ratings of segments on global and specific dimensions of fidelity compared to entire 

sessions, the authors concluded that rating segments was an adequate, albeit nonequivalent, 

alternative.

EBPs in the Community

There is a nearly universal emphasis on EBPs in psychology and mental health services. 

Thus, it could be difficult to differentiate between a specific EBP protocol and services as 
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usual, Research on community practice has indeed found that “usual care” contains some 

elements of EBPs, often at a low dose (intensity), but that there is wide variation (Garland et 

al., 2010). However, the different treatment situations are a germane empirical and practical 

issue based on the need to demonstrate that differences in intervention effects between an 

EBP and services as usual are due to the EBP and not to common factors or other evidence-

based practice elements. Relatedly, when evaluating the effects of a community-based trial, a 

non-significant effect between the EBP and services as usual could be attributable to poor 

fidelity to the EBP protocol or due to the EBP being indistinct from the services delivered in 

the comparison arm.

Adding to the challenge is that well-established EBPs are more likely to be taught in training 

programs and through continuing education and then translated to everyday practice. 

Relevant to this study, for example, are the broad class of parent training interventions and 

Motivational Interviewing (Miller & Rollnick, 2012). The empirical literature concerning the 

quality of EBP delivery in the community is sparse (Hoagwood & Kolko, 2009; Weisz, 

Jensen-Doss, & Hawley, 2006). When delivery of an EBP was evaluated in both research 

and community settings, there was a high degree of similarity but a lower dose of EBP 

elements and levels were more likely to wane over time in the community (M. Smith et al., 

2017). Relatedly, adherence and competence ratings were lower for community therapists 

compared to therapists in research settings even with the same training and supervision 

protocols for both groups (McLeod et al., 2017). While clinicians and program directors 

tend to report moderate to high use of EBPs in standard practice, Santa Ana et al.’s (2008) 

observations of community-based mental health services indicated low use of EBPs. It will 

become increasingly important to develop fidelity-rating systems that can effectively 

distinguish nuanced skills in an EBP protocol from services as usual, especially as 

interventions delivered by mental health professionals in the real world more closely 

resemble common EBPs and their component elements.

Fidelity to Evidence-Based Parent Training Interventions

Research indicates that outcomes of parent training interventions consistently vary as a 

function of fidelity (e.g., Chiapa et al., 2015; Forgatch, Patterson, & DeGarmo, 2005; Hogue 

& Liddle, 2009; Smith, Dishion, Shaw, & Wilson, 2013). There are currently efforts to 

implement evidence-based family interventions on a wide scale in diverse contexts, such as 

schools (Smolkowski et al., 2017), social services, community mental health (Dishion, 

Forgatch, Chamberlain, & Pelham III, 2016), and primary care (Leslie et al., 2016). The 

complexity of community settings attenuates fidelity and in turn inhibits the positive 

outcomes of EBPs for children and families (Weisz et al., 2006). Given that EBPs tend to be 

more effective with youth and families than services as usual (e.g., Dulcan, 2000), greater 

attention must be given to the evaluation of fidelity, and to the fidelity assessment tools 

themselves, to ensure preservation of the behavior change mechanisms that make them 

effective. Evaluation and measurement of fidelity to family therapy for youth externalizing 

and substance use is well represented (see Hogue et al., 2017). Unfortunately, few trials of 

parent training interventions adequately measure fidelity, leaving a dearth of validated 

measures (Perepletchikova et al., 2007; Weisz, Doss, & Hawley, 2005). Notable outliers in 

the parent training literature are the Oregon model, which has decades of research on 
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community translation rooted in the maintenance of fidelity to the program (Dishion, 

Forgatch, Chamberlain, & Pelham III, 2016), and the Family Check-Up (FCU), which has a 

valid and reliable observational measure (Smith, Dishion, Shaw, & Wilson, 2013).

The Current Study

The assessment of fidelity to the FCU is examined. The FCU is a brief, assessment driven, 

and family-centered intervention that uses motivational interviewing to improve engagement 

and enhance motivation to change parenting. Two published studies support a relation 

between ratings of fidelity to the FCU protocol and outcomes (Chiapa et al., 2015; Smith et 

al., 2013). Both papers reported on a subsample of 79 families who had toddler-age children 

in the clinical range of caregiver-reported problem behaviors at entry into a randomized trial 

of the FCU for ethnically diverse, indigent families (Dishion et al., 2008). Fidelity to the 

FCU was rated using the COACH observational rating system (Dishion, Smith, Gill, Shaw, 

& Knutson, 2014), which assesses five dimensions of observable therapist skill prescribed to 

the FCU: Conceptual accuracy to the FCU; Observant and responsive to client needs; 

Actively structures sessions; Careful and appropriate teaching; Hope and motivation are 

generated. Detailed information about each dimension can be found in Smith et al. (2013). 

Families randomized to the intervention arm were offered the FCU each year in a health 

maintenance framework (Dishion, Brennan, et al., 2014; Smith, Berkel, et al., 2016). Smith 

et al. (2013) found a relation between ratings of fidelity on the COACH to the FCU feedback 

session, at child age 2, and changes in observed positive behavior support practices of 

caregivers one year later (age 3), which was in turn predictive of caregiver-reported problem 

behaviors assessed at age 4. The effect of fidelity on child behavior occurred through 

observational ratings of caregiver in-session engagement, which was positively associated 

with ratings of fidelity and parenting practices. In a follow-up study with the same sample of 

79 families, latent growth modeling of fidelity ratings over the first four years of the trial 

(age 2 to 5 years) indicated that variation in the trajectory was significantly related to 

caregiver and teacher reports of child problem behaviors assessed at ages 7.5/8.5 (Chiapa et 

al., 2015).

The aim of the current quasi-experimental study was to evaluate multiple aspects of fidelity 

assessment germane to translating EBPs to the community. First, the effectiveness of the 

COACH fidelity-rating system was evaluated. Hypothesis 1: Ratings could reliably 

distinguish between groups of clinicians who delivered FCU with differing levels of training, 

fidelity monitoring, and consultation, and clinicians who had received no training in the 

FCU and delivered services as usual. Hypothesis 2: Two dimensions of the COACH rating 

system would differ significantly between conditions—Conceptual accuracy to the FCU, 

which is both unique and essential to this program, and Hope and motivation, which is also 

central to effective delivery of FCU and is emphasized during training—and the conditions 

would not differ significantly on the other three dimensions of the COACH rating system, as 

these dimensions are necessary but not specific to the FCU. The Hope and motivation 
dimension of the COACH captures motivational interviewing skills, which are important as 

the Drinker’s Check-Up (Miller, Sovereign, & Krege, 1988)—the precursor to contemporary 

motivational interviewing—is the basis of FCU. Hypothesis 3: Concerning the efficiency of 

observational ratings, we hypothesized that fidelity scores based on review of a 20-minute 
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segment of a session would be equivalent in magnitude to ratings of the complete session 

and that they would similarly distinguish between the level of training conditions.

To test these related hypotheses, 75 family intervention sessions that had not previously been 

rated for fidelity were randomly drawn from archival datasets and observationally rated 

using the COACH. Twenty-five sessions from each of three conditions were selected: (1) 

highly trained therapists with universal and routine monitoring of fidelity, (2) minimally 

trained therapists with optional and variable fidelity monitoring, and (3) therapists with no 

training in the FCU and delivering services as usual. An attempt was made to select sessions 

across conditions with similar child characteristics (see section titled “Selection of FCU 

sessions”). Therapist characteristics across conditions were largely similar in that the 

majority of therapists were master’s level clinicians. Unfortunately, more detailed 

information about them was not available. Sessions ranged in length, from about 40 minutes 

to about 75 minutes in this sample. To address the issue of efficiency, a 20-minute segment 

from all sessions was also coded. An additional consideration became evident during the 

study. Coders reported difficulty rating the session segments with confidence because, 

inevitably, some key therapist skills did not occur during the 20-minute segment that was 

rated. Because of coders’ difficulty, we hypothesized that interrater reliability of fidelity 

ratings for 20-minute segments would be significantly lower compared to those from 

complete sessions (Hypothesis 4). Based on our findings, a post hoc reanalysis of two 

published studies (Chiapa et al., 2015; Smith et al., 2013) is reported to support the 

conclusions.

Method

Overview of Study Design

The conditions in this study were derived from two completed randomized trials of the FCU. 

Trial 1, an efficacy trial of the FCU, provided data for the highly trained condition. Trial 2, 

an effectiveness trial of the FCU conducted in community mental health agencies, was used 

for the FCU with minimal training, monitoring, and consultation and for the no training 

(services as usual) conditions. The different FCU trials allowed us to leverage existing data 

to conduct a study that would be challenging otherwise. Experts have called for such designs 

to make mental health services and implementation research more efficient (Chambers, 

Wang, & Insel, 2010).

Participants

Trial 1.—For the highly trained/universal and routine monitoring of fidelity condition, 

sessions were drawn from a randomized efficacy trial of the FCU for indigent families with 

young children. Mothers with a 2-year-old child were recruited from the Women, Infants, 

and Children Nutritional Supplement Program in three geographically diverse regions in the 

United States (Charlottesville, VA; Eugene, OR; Pittsburgh, PA) and were randomly 

assigned to either the intervention or services-as-usual. In the intervention arm, families 

were offered the FCU each year up to child age 10.5, with a total of eight opportunities for 

services (see REMOVED FOR MASKED REVIEW]). Sessions were delivered in the family 

home. The sample was culturally diverse and included European American (71%), African 
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American (14%), Hispanic/Latino (5%), and multiple ethnicities (10%). Children selected 

for inclusion in the current study (see section titled “Selection of sessions”) had a mean age 

of 9.79 (SD = 1.50) years and were 43% female. The therapists had a master’s or doctoral 

degree and received intensive front-end training along with weekly group supervision and 

cross-site supervision. For complete trial procedures see, REMOVED FOR MASKED 

REVIEW].

Trial 2.—The minimally trained/optional and variable fidelity monitoring and no training/

services-as-usual conditions were drawn from an effectiveness trial of the FCU where 40 

master’s level therapists in community mental health centers were randomized either to be 

trained in the FCU at the beginning of the trial (intervention condition) or to be in the 

services-as-usual arm and receive training in FCU at the end. The therapists were 

independently licensed in marriage and family therapy or social work. Families included 

children age 5 to 17 years (M = 11.82, SD = 2.13, 49% female) seeking services for a 

variety of mental health concerns. The ethnic backgrounds of the children in the FCU/

services-as-usual subsamples used in the current study were European American (65%/

65%), African American (13%/17%), Hispanic/Latino (0%/4%), Native American/American 

Indian/Alaska Native (4%/4%), and multiple (17%/9%). The complete trial procedures can 

be found in REMOVED FOR MASKED REVIEW].

Procedures

Selection of sessions.—The child characteristics of age, gender, racial/ethnic 

background, and caregiver-reported problem behaviors1 were considered in the selection of 

sessions to rate so as to reduce variation in fidelity not attributable to the study condition. 

Due to the small sample available from Trial 2, which had a total of 73 families but only 33 

that completed an FCU feedback session and only 26 families who received at least 2 

sessions of services as usual, we used this trial as the basis for session selection. It was 

important for there to be at least 2 sessions of services as usual as this corresponds to when 

the feedback occurs in FCU and comparison to an initial session or a later session could 

introduce bias. Thus, session 2 was coded when available and session 3 was used when no 

videotape of session 2 was available (n = 2). First, we selected the 25 cases from Trial 2 with 

caregiver reports of elevated child conduct problems. (The remaining 8 families from Trial 2 

were not included in any of the results presented). This criterion was included to align with 

previous research on FCU fidelity ratings (Smith et al., 2013). Next, we identified a pool of 

potential sessions available from Trial 1. To best match the demographics of families in Trial 

2, which occurred in the greater Portland, OR metropolitan area, we limited our pool from 

Trial 1 to families recruited in the Eugene, OR area (rather than including families from 

Pittsburgh, PA and Charlottesville, VA), limited the ages from 5 to 10.5 years, and 

oversampled from the last wave (age 10.5) of Trial 1 so as to approach the mean age of 

children in Trial 2. A data manager who did not know the hypotheses of this study randomly 

1The two trials administered different caregiver reports of child problem behaviors. Study 1 administered the Child Behavior Checklist 
(Atkins, Steyvers, Imel, & Smyth, 2014), a multi-scale questionnaire used to assess behavioral problems in youth ages 1.5 to 18. Study 
2 used the 5-item conduct problems subscale of the Strengths and Difficulties Questionnaire (Gallo et al., 2014). Five items from the 
CBCL were selected that matched those of the SDQ (i.e., fighting, lying, stealing, noncompliance, losing one‘s temper). Internal 
consistencies were acceptable for the SDQ (α = .80) and the 5-items of the CBCL (α = .77).
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selected 25 cases from Trial 1 that were similar in age, race/ethnicity, and gender to those 

families drawn from Trial 2 and that also had equivalently high parent reports of child 

conduct problems. Next, the selected sessions were rated using the COACH. For FCU 

conditions, the feedback session was rated. For the services-as-usual condition, the second 

or third session was rated to align the timeframes.

Coders and coder training.—Three coders (two graduate students in a psychology 

doctoral program, one Bachelor’s level staff) were used. Each had been previously trained 

(approximately 20 hours) to reliability in the COACH and had rated sessions using the 

system for at least one year before beginning this study. Coders had each rated at least 50 

complete FCU feedback sessions prior to this study. Raters attended biweekly meetings 

during this study to maintain reliability and minimize rater drift. Raters were masked to the 

study hypotheses, including that there was even a condition in which the therapists had no 

training in FCU to reduce potential bias in fidelity ratings.

Coding procedures.—Coding procedures followed those established in a study by Smith, 

Dishion, et al. (2016), where it was determined that reliability is significantly improved 

when raters review the results of the ecological assessment beforehand. Assignment of 

sessions to rate followed a multistep strategy to ensure that different coders rated the 

complete and segment conditions as well as the sessions selected for double coding to 

calculate reliability. First, each of the 75 sessions was randomly assigned to one of the three 

coders for coding of the complete session. Second, the sessions were randomly assigned to a 

different coder to rate the segment. We controlled for coder assignment in this 

randomization so that each coder rated equal numbers of sessions in each of the three 

conditions. Third, 20% of the sessions in each condition, evenly distributed, were randomly 

selected for double coding to calculate reliability. The reliability coder was always the 

remaining coder who was not assigned to code the complete or segment of that session to 

reduce potential confounding. For consistency in the coding of segments, raters coded 20 

minutes of the session between minutes 10 and 30. This time segment was selected in part 

because the total length of the sessions varied with the low end of the range being about 40 

minutes. The order of coding was randomized within rater (i.e., the sequence of the sessions 

any given rater reviewed was random between complete sessions and segments and across 

conditions).

Measures

Fidelity.—Clinician’s fidelity to the FCU feedback session protocol was assessed using the 

COACH rating system (Dishion, Smith, et al., 2014). The COACH assesses adherence to 

and competent execution of the core dimensions of the FCU to arrive at a single metric 

referred to as competent adherence. Competent adherence has been found to be predictive of 

the effects of multiple parent training programs on child and family outcomes (Forgatch et 

al., 2005). The FCU is theory-based, meaning that rigid adherence to a manual is neither 

necessary nor desired, as long as the core components of the model are tailored to the needs 

of each family. Thus, evaluating fidelity to the FCU requires rating both delivery of the 

content and the process.
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The COACH assesses five dimensions of observable therapist skill in the FCU: Conceptually 

accurate to the FCU; Observant and responsive to client needs; Actively structures sessions; 

Careful and appropriate teaching; Hope and motivation. The five dimensions are rated 

separately on a 9-point scale: 1–3 (needs work), 4–6 (acceptable work), 7–9 (good work). 

Reliability of the mean score of the five COACH dimensions has been acceptable (intraclass 

correlation coefficients [ICC] range from .67 to .77) in previously published studies (Chiapa 

et al., 2015; Smith, Dishion, et al., 2016; Smith et al., 2013; Smith, Stormshak, & Kavanagh, 

2015).

Assessment of caregiver’s in-session engagement occurs at the same time and is rated on the 

same scale but with appropriate anchors: 1–3 (low, caregiver is inattentive or disengaged), 

4–6 (medium, modest signs of engagement), and 7–9 (high, caregiver actively participates 

and is attentive and responsive). ICCs for the caregiver engagement item have been fair to 

excellent (.59 to .87) in previous studies (see Smith et al., 2015).

Data Analysis

First, the mean and internal consistency of a mean score comprised of the five COACH 

dimensions were computed. Next reliability of the COACH (individual items and the mean 

score) were calculated using a one-way random effects model inter-rater correlation 

coefficient, or ICC(1,1). Cicchetti’s (1994) interpretative guidelines will be used to describe 

reliability: poor (< .40), fair (.40–.59), good (.60–.74), excellent (≥ .75). Because the 

subscales of the COACH are not normally distributed, nonparametric statistical tests were 

used to compare differences in the subscales among the three conditions and two session 

length ratings. In addition to testing for differences among the three conditions, we also 

compared the two conditions where FCU was delivered (n = 50) to the services-as-usual 

condition (n = 25) to increase power and to provide a more relevant comparison for public 

health purposes (i.e., EBP vs. usual practice). Kruskal-Wallis tests were used for 

comparisons among three conditions (H1), Wilcoxon Rank-Sum tests were used for 

comparisons between two conditions (H1, H2), and Wilcoxon Signed-Rank tests were used 

for comparisons between the two session-rating-length conditions (H3). Tests were adjusted 

for multiple comparisons using the Bonferroni method. Finally, multivariate analysis of 

variance (MANOVA) was used to determine which dimensions of the COACH might 

account for differences among the three conditions, and Roy’s Maximum Root test was used 

to determine the maximum F statistic for all linear combinations of COACH item-level 

ratings (H2). The Delta method (Rao, 2009) was used to estimate the standard error of the 

ICCs to perform a z test to determine the statistical significance (p value) of the difference 

between the ICCs of the complete session and segment conditions (H4). Analyses were 

conducted using SAS 9.4 (SAS Institute Inc., 2014) or R (R Core Team, 2012).

Results

Descriptive Statistics.—Correlations among study variables are provided in Table S1 in 

the Supplemental Materials. The COACH items were significantly intercorrelated (range: r 
= .48–.78). Conceptual accuracy and caregiver engagement ratings were correlated with 

study condition such that higher levels of training and fidelity monitoring associated with 

higher levels of fidelity and caregiver engagement. There were no significant correlations 

Smith et al. Page 9

J Clin Child Adolesc Psychol. Author manuscript; available in PMC 2020 January 31.

A
uthor M

anuscript
A

uthor M
anuscript

A
uthor M

anuscript
A

uthor M
anuscript



between the study variables and the segment vs. complete session conditions. Descriptives, 

reliabilities, and the internal consistencies of COACH ratings by study condition are 

provided in Table 1. Within condition, ICCs were in the good range for the complete session 

ratings (.67–.82), the poor to good range for ratings of segments (.34–.76) and had high 

internal consistency (α = .88–.97).

Preliminary analyses.—Omnibus tests (e.g., ANOVA, chi-square statistic) were 

conducted to demonstrate condition equivalence on key child characteristics. The conditions 

did not significantly differ by child gender, χ2(2) = .046, p = .977; child race/ethnicity χ2(8) 

= 7.283, p =.506; or parent reports of child conduct problems, F(2, 74) =.085, p =.919. 

However, child age significantly differed across groups, F(2, 74) = 8.036, p=.001. Tukey’s 

post hoc test indicated the services-as-usual condition in Trial 2 had older children (Trial 1: 

M = 9.79, SD = 1.50; Trial 2 FCU: M = 12.12, SD = 1.46, Trial 2 services as usual: M = 

11.54, SD = 2.63). We were unable to test for differences in therapist characteristics because 

the trials we drew from did not include it.

Primary analyses.—The chi-square value and p-value resulting from the Kruskal-Wallis 

tests of differences among the three conditions and the S scores and p-values resulting from 

Wilcoxon Rank-Sum Tests of differences between the session length conditions are reported 

in Table 2 (H1, H2). Differences were assessed for the complete session and segment ratings 

separately. Accordingly, a Bonferonni correction was applied separately (significance = p-

value < 0.00125). Among the ratings of complete sessions, Conceptual accuracy was 

statistically different overall and between the pooled FCU conditions and the services-as-

usual condition. This difference in the FCU conditions was also evident among the segment 

ratings. In addition, among the complete session ratings, a significant difference was found 

in ratings of caregiver engagement. However, the difference was only significant overall (p < 

0.001192) and not between the pooled FCU conditions compared to no training (p = 0.054).

F scores and p-values of the Roy’s Maximum Root Test resulting from the MANOVA 

analyses are reported in Table 3 (H2). Two models were created to test the hypotheses that 

(a) the Conceptual accuracy to the FCU and Hope and motivation would differ between the 

conditions (Model 1) and (b) there would be no differences between conditions on the other 

COACH dimension ratings (Model 2). Model 1 showed a statistically significant difference 

between the three conditions (F = 17.37, p < 0.001) and the pooled FCU to no training 

conditions (F = 16.42, p < 0.001). By examining the first eigenvector for each test, we found 

that the differences were almost exclusively due to Conceptual accuracy in both tests. 

Further, differences between the conditions appeared to be almost exclusively accounted for 

by lower scores in the services-as-usual/no training condition compared to the two FCU 

conditions; the services-as-usual condition has much lower scores on COACH dimensions 

compared to those of the other two conditions. There were no statistically significant 

differences found for Model 2.

S scores and p-values resulting from the Wilcoxon Signed-Rank Tests comparing the 

complete session and segment ratings are reported in Table 4 (H3). There were no significant 

2P-values are given to the 5th decimal point in text because of the Bonferroni correction.
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differences between ratings of the complete session and segment conditions among the 

minimal training and services-as-usual groups. However, caregiver engagement was 

significantly higher (p = 0.004) in the highly trained condition. Further, when all conditions 

were examined concurrently, we observed that Hope and motivation (p = 0.013) favored the 

FCU highly trained condition.

The Delta method was applied for H4 (complete results are in Table S2 in the Supplemental 

Materials). The results (z tests) indicated that within the minimal training condition, the 

COACH mean score ICC was significantly different between the complete and segment 

conditions, z = 1.74, p = .041. ICCs were not statistically different for the highly trained and 

services-as-usual condition, z = .31, p = .379 and z = .59, p = .299, respectively.

Post hoc Analysis.—To demonstrate that one of the primary findings of this study—

Conceptually accurate to the FCU dimension meaningfully varies by training and skill level

—we re-analyzed the results of the Smith et al. (2013) and Chiapa et al. (2015) studies, 

which both found that ratings on the COACH (from complete sessions) were significantly 

related to intervention outcomes. The re-analysis involved substituting the single item, 

Conceptually accurate, to the FCU score for the COACH mean score used in the original 

analyses and comparing the results. In both cases, the significance of the paths in the model 

were identical. For the indirect effect of fidelity on child outcomes, through caregiver 

engagement and parenting, reported in Smith et al. (2013), the original and re-analysis were 

B = –.24, SD = .19, 95% CI = –.664 | –.019 and B = –.11, SD = .11, 95% CI = –.342 | –.004, 

respectively. From Chiapa et al. (2015), the effect of the slope of fidelity on child outcomes 

were B = .66, SD = .46, 95% CI = .060 | 1.887 in the original analysis and B = 2.35, SD = 

1.14, 95% CI = .490 | 4.611 in the re-analysis.3 All models provided good fit to the data. 

Although the models are non-nested, thus precluding formal significance testing of 

differences in fit, comparing the Bayesian Information Criterion suggests only a modest 

decline in fit when comparing the models: Smith et al. (2013) 1998 vs. 2010; Chiapa et al. 

(2015) 7433 vs. 7440.4 The modest decline in fit is likely due to measurement reliability by 

which a mean score is typically greater than a single-item score.

Discussion

Accurate assessment of fidelity is important across the translational research spectrum; 

however, a number of challenges emerge as EBPs move to the community. This study sought 

to evaluate three aspects of assessing fidelity to family-centered EBPs: effectiveness in 

distinguishing variable levels of training, differentiation from usual practice, and efficiency. 

Data were drawn from two completed trials of the FCU to obtain a sample of three 

conditions that varied by the level of training in the EBP and level of training and ongoing 

fidelity monitoring. A services-as-usual condition with no training in the FCU was among 

these. Additionally, ratings from review of complete sessions were compared to those of the 

20-minute segments.

3Unstandardized results are presented due to Mplus only calculating unstandardized path estimates for indirect effects when using 
Bayesian estimation.
4Complete results of the re-analysis are available by request from the first author.
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Effectiveness and Differentiation.

First, the effectiveness of ratings for detecting differences by training was evaluated. We 

hypothesized that fidelity ratings would be sensitive to the level of training and ongoing 

consultation in the FCU that clinicians received, and that we could reliably differentiate 

FCU sessions from services as usual delivered in the community (H1). For both hypotheses, 

we found some support, which was limited to specific dimensions of the rating system, as 

expected. The only dimension that was significantly different for both the complete sessions 

and segments was Conceptually accurate to the FCU. This was found when comparing all 

three training conditions and when comparing the pooled FCU conditions with services as 

usual. Caregiver engagement ratings differed significantly across the three conditions, but 

only for the ratings of complete sessions. Both analyses indicated declines between therapist 

groups, with the highly trained group being the highest and services as usual being the 

lowest. One possible explanation for this is due to the trial from which these sessions were 

drawn. In this trial (Trial 1), families were offered the FCU annually. Thus, there is potential 

that therapist and caregiver have had prior sessions, which could relate to ratings of 

caregiver engagement.

For Hypothesis 2, we had expected that two dimensions of the COACH rating system—

Conceptually accurate to the FCU and Hope and motivation—would differ significantly 

between conditions. Although the results supported this hypothesis when both dimensions 

were included in the model simultaneously, probing the contributions of the individual 

dimensions clearly indicated that Conceptually accurate to the FCU was accounting for the 

differences found. The other dimensions of the COACH that concern therapist behaviors 

were not distinguishing between the three conditions or FCU sessions (pooled) compared to 

services as usual.

It is challenging to compare the findings of this study to the existing literature because most 

studies examine ratings of fidelity within only one training condition—typically either the 

intervention group in an efficacy or effectiveness trial or a cohort of interventionists trained 

to deliver an EBP in a community setting. There are a few examples of fidelity evaluations 

in both effectiveness trials (e.g., McLeod et al., 2017; Smith et al., 2017; Southam-Gerow et 

al., 2010) and community practice. Some studies of community practice have examined only 

whether an EBP was used, but not to what extent it was delivered with fidelity (Santa Ana et 

al., 2008; Weisz et al., 2013), while others have sought to characterize the extent to which 

elements of EBPs exist in usual care, which has required a more detailed assessment of 

fidelity (e.g., Brookman-Frazee et al., 2010; Garland et al., 2010; McLeod & Weisz, 2010; 

Smith et al., 2017). There is a need for research on fidelity to EPBs when they are 

intentionally translated to real-worlds settings and how these protocols relate to services as 

usual (i.e., are they demonstrably and meaningfully different). As EBPs become more 

commonplace, it should be expected that at least some aspects of EBPs will be detectable in 

usual care conditions. We expected and found as such in this study on certain domains of the 

COACH fidelity rating system. Relatedly, better understanding what clinicians routinely do 

could help explain the null effects of trials comparing implementation of an EBP to usual 

care (e.g., Southam-Gerow et al., 2010).
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The findings of the current study are both theoretically and practically important. 

Conceptually accurate to the FCU—the therapist demonstrates an accurate understanding of 

the FCU model in terms of its emphasis on family-centered change, caregiver leadership in 

the change process, support of specific skills that define family management, and that the 

model is assessment-driven and tailored to the specific needs of children and families—is 

necessary for fidelity to this program. We have argued in previous studies of the COACH 

system that a composite score of the five dimensions is more appropriate than examining 

single-item ratings when considering the validity of those ratings. The findings presented 

here, however, suggest that although the composite score presents a more comprehensive 

and reliable index of competent adherence to the FCU, the Conceptually accurate dimension 

is sensitive to level of training in the FCU, differentiates FCU sessions from services as 

usual, and validly predicts clinical change. This is germane to initial and ongoing training in 

the model and for ongoing monitoring of fidelity. We had also hypothesized that the 

dimension of Hope and motivation would distinguish between conditions. However, this was 

not the case. Overall, these findings are consistent with the body of research supporting a 

positive association between training and fidelity (e.g., Dusenbury et al., 2003); however, the 

Dusenbury et al. review was not specific to family-centered interventions.

Efficiency.

The third aim of this study concerned the efficiency of observational ratings. We 

hypothesized that fidelity scores would be equivalent in magnitude to the ratings of complete 

sessions and that they would similarly differentiate between conditions (H3). The results 

indicated that the magnitude of the ratings did not differ by length of the videotape rated, but 

the reliability of the segment ratings must be considered. Based on coding challenges, we 

hypothesized that the interrater reliability of fidelity scores of segments would be 

significantly lower than scores from complete sessions (H4). Tests of COACH composite 

scores comparing the session length conditions indicated that reliability was significantly 

lower only in the minimal training condition. However, based on the findings showing that 

Conceptual accuracy was the dimension that differentiated between training conditions, we 

thought it prudent to test this variable specifically in terms of reliability using the Delta 

method. As expected, the difference in reliability between session length conditions was 

significant.

Additionally, caregiver engagement ratings were significantly higher among complete 

sessions compared to segments within the highly trained group. This is conceptually and 

empirically relevant based on previous findings using the COACH and FCU that indicated 

the mediating role of caregiver engagement in the link between competent adherence and 

clinical outcomes (Smith et al., 2013). The link from fidelity to engagement to outcomes is 

also specified in conceptual models of family-centered prevention program implementation 

(Berkel et al., 2011). The inability to accurately and reliably capture this dimension of 

implementation would be disadvantageous for monitoring fidelity.

The results of these analyses need to be interpreted cautiously based on the small sample in 

each condition, which led to wide confidence intervals for the ICCs. The likelihood of 

failing to detect a significant effect because of power is much higher than the failure to reject 
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the null hypothesis. Additionally, the overall ICC was only above the acceptable threshold 

for the highly trained group for both the complete session and segment ratings, whereas they 

were in the poor range for segment ratings in the other groups. Based on these findings, we 

hesitate to suggest using ratings segments of FCU sessions in the manner used in this study. 

One potential remedy could be to rate “meaningful” 10-minute segments that are selected by 

the clinician. This approach has yielded valid and reliable ratings of fidelity to the Parent 

Management Training–Oregon model (e.g., Forgatch & DeGarmo, 2011; Forgatch et al., 

2005).

Implications

This study begins to address some of the concerns regarding assessment of fidelity that have 

implications for implementation and translation, but more work is needed. The failure to 

effectively implement an EBP is the primary reason for the “dilution effect” or “voltage 

drop” that is sometimes seen when programs move from the lab to the real world 

(Chambers, Glasgow, & Stange, 2013). Fidelity is just one of the elements that contributes to 

implementation success. The field needs prospective data on fidelity to determine the 

relative contribution compared with other variables (e.g., common therapeutic factors and 

other elements that are not unique to the EBP), and we need monitoring systems that provide 

rapid, yet accurate and cost-efficient, feedback to counter drift. As our results show, rating 

segments as opposed to complete sessions may not be a solution for the resource-intensive 

nature of observational coding of fidelity, particularly given that the most important variable 

in the rating system could not be reliably rated with session segments. The results are 

promising in terms of ratings of fidelity to the FCU being sensitive to skill level. This is 

necessary for effectively gauging clinician’s ongoing need for consultation or remediation as 

the FCU is being delivered.

Strengths and Limitations

The current study sought to capitalize on existing data to answer basic questions regarding 

fidelity assessment using the COACH rating system. This strategy has been promoted as an 

efficient way of conducting implementation research (Chambers et al., 2010) but it also 

presents challenges. In this study, a few restrictions contributed to the design. First, we were 

limited in the number of sessions in the minimal training and no training conditions, which 

limited power. Second, more granular data concerning amount, quality, and type of training 

and consultation each group of clinicians received was unavailable. Thus, there is some 

degree of heterogeneity within each group and we were unable to examine direct relations 

between these variables and fidelity ratings. Relatedly, while training and working with the 

therapists in Trial 2, it became apparent that some community clinicians had received 

training in evidence-based parent training or family management programs, such as Triple P, 

Parent Management Training–Oregon Model, and Parent-Child Interaction Therapy. 

Unfortunately, this information was not collected, nor was use of these proscribed 

interventions assessed as part of differentiation. Both of these limitations can be addressed in 

future research. Last, the services-as-usual condition with no training in the FCU model had 

an older sample of youth compared to the other two conditions. This cannot be addressed 

empirically by controlling for age of the child and needs to be explored further. It could be 

argued that youth exhibiting problem behaviors later in adolescence are more likely to have 
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enduring issues that are more challenging to clinicians and thus might introduce a confound 

in the assessment of fidelity. Future research is needed to prospectively evaluate this.

Future Directions

With the myriad demands on community practitioners, feasible and effective fidelity-rating 

systems are crucial. Observational assessment is resource-intensive, limiting the quantity 

and frequency of fidelity monitoring. One promising development to address this problem is 

the recent emergence of technology-assisted methods for fidelity assessment and monitoring 

(Brown et al., 2015). These machine learning based methods use semantic and vocal 

acoustic information from audio recordings of sessions to reliably assess fidelity to different 

aspects of EBP delivery, such as therapists’ use of empathic statements (Xiao, Imel, 

Georgiou, Atkins, & Narayanan, 2015) and open-ended questions and complex reflections 

(Lord et al., 2015). Machine learning methods for coding FCU fidelity are currently being 

developed and tested (Smith et al., 2018); however, their widespread use in the real-world is 

still a few years away and the FCU and other similar parent training programs continue to go 

to scale in the meantime. Not only will it need to be demonstrated that these methods are 

feasible, acceptable, and accurate, but evidence of cost savings and downstream benefits for 

families is vital for uptake. Shortening existing fidelity rating scales, using such approaches 

as item-response theory, is another viable method.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Table 3.

Results of Roy’s Maximum Root Test between the three conditions and the FCU conditions pooled compared 

with no training

Three Conditions Pooled FCU vs No training

F (df) p F p

Model 1 17.37 (2, 68) <0.001* 16.42 (2, 68) <0.001*

 Conceptually accurate 15.28 (2,68) <0.001* 27.85 (1,69) <0.001*

 Hope and motivation 2.36 (2,68) 0.102 2.62 (1,69) 0.110

Model 2 1.88 (3,67) 0.141 1.47 (3,67) 0.231

 Observant and responsive 1.55 (2,68) 0.219 0.01 (1,69) 0.939

 Actively structures 2.70 (2,68) 0.075 0.47 (1,69) 0.493

 Corrective feedback 2.40 (2,68) 0.098 1.82 (1,69) 0.182

Note.

*
p-value significant after Bonferroni correction for multiple comparisons, < .00125.
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