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Abstract
The purpose of this special series is to highlight how the measurement of integrity, both treatment integrity and integrity 
for implementation strategies, can support intervention development, evaluation, and implementation research. The seven 
papers and one commentary in this special series illustrate how diverse measurement approaches are used for integrity across 
various types of intervention research. This introductory paper provides a general overview of the themes that cut across 
the papers in this special series. We define key terms and discuss how the measurement of treatment integrity (i.e., extent to 
which the core practices of a protocol are delivered) and integrity to implementation strategies (i.e., extent to which the core 
practices of an implementation strategy are delivered) changes as an intervention progresses along the treatment develop-
ment pipeline spanning from basic research to implementation and dissemination research. Then we discuss the ways that 
the measurement of integrity can change across the different steps in the pipeline to meet the goals associated with different 
stops along the pipeline. We finish the paper with a description of the papers in the special series and concluding thoughts.
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Introduction

Key to interpreting findings from research focused on inter-
vention development, evaluation, and implementation for 
youth mental health in schools is establishing that interven-
tions and implementation strategies are adequately char-
acterized, rigorously evaluated, and delivered as designed 
(Southam-Gerow & McLeod, 2013; Sutherland et al., 2013). 
The measurement of treatment integrity (also referred to as 
treatment fidelity) and integrity to implementation strategies 
(e.g., adherence to protocols for coaching; Slaughter et al., 
2015) are thus necessary to help researchers understand if 
interventions and implementation strategies delivered in 

schools address the social, emotional, behavioral, and aca-
demic outcomes of students (Sanetti et al., 2021; Sutherland 
et al., 2021). Despite the importance of integrity measure-
ment (i.e., measurement that includes assessment of treat-
ment integrity and integrity to implementation strategies), 
it has been underreported in school-based research (Sanetti 
et al., 2011, 2012, 2020). While the last decade has seen an 
increase in the number of studies assessing treatment integ-
rity (see Sanetti et al., 2020), most studies take a rather nar-
row approach to measuring treatment integrity and studies 
do not routinely measure integrity to implementation strate-
gies. To achieve the goal of improving the quality of services 
delivered to student with social, emotional, and behavioral 
problems in schools, advances in how integrity is measured 
during intervention development, evaluation, and implemen-
tation are needed.

The seven papers and one commentary in this special 
issue in School Mental Health focus a variety of measuring 
treatment integrity or integrity to implementation strategies 
in school settings. This introductory paper will provide a 
general overview of the themes that cut across the papers 
and commentary. In particular, this paper will define key 
terms and discuss how the measurement of treatment integ-
rity and integrity to implementation strategies changes as 
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an intervention progresses along the treatment development 
pipeline spanning from basic research to implementation 
and dissemination research (Onken et al., 2014). A key goal 
of this paper, and the series, is to discuss how the measure-
ment of integrity needs to change across the different steps in 
the pipeline to meet the goals associated with various stops 
along the pipeline. The paper concludes with a description 
of the seven papers.

Defining Key Terms

Treatment integrity, also referred to as treatment fidelity, 
is defined as the extent to which a practice (e.g., praise) 
or intervention (i.e., a collection of practices) is delivered 
as designed (McLeod et al., 2009; Sutherland et al., 2013). 
Though several definitions of treatment integrity exist 
(see e.g., Sanetti & Kratochwill, 2009; Southam-Gerow & 
McLeod, 2013; Sutherland et al., 2013), researchers have 
typically conceptualized treatment integrity as multidimen-
sional (Sanetti et al., 2021; Sutherland et al., 2013). For the 
purpose of our discussion below, we focus on several impor-
tant components relevant to intervention development and 
evaluation research that include (see McLeod et al., 2013): 
adherence, or the extent to which a practice or interven-
tion was delivered as designed; competence, or the qual-
ity with which a practice or intervention was delivered as 
designed; differentiation, or the extent to which practices 
not prescribed by a treatment protocol are delivered; stu-
dent responsiveness, or how responsive a student(s) is to an 
interventionalist’s (e.g., teacher or mental health clinician) 
attempt to deliver a practice or intervention; and dosage, 
or the amount of a practice or intervention delivered over 
a period of time (see Sutherland et al., this issue for a con-
ceptual model of treatment integrity). While each of these 
components assess important aspects of practice or inter-
vention delivery, assessing these components in a variety of 
combinations and levels of intensity at multiple stages of the 
pipeline can support efforts to develop, evaluate, and imple-
ment evidence-based interventions in schools.

Integrity to implementation strategies describes the extent 
to which the strategies designed to support the implemen-
tation of evidence-based interventions are delivered as 
designed. Implementation strategies are defined as specific 
methods or techniques that are used to support and facilitate 
the adoption, use, and sustainment of evidence-based pro-
grams (Cook et al., 2019; Proctor et al., 2013). Researchers 
have cataloged implementation strategies for school-based 
interventions (see Cook et al., 2019), such as high quality 
and ongoing training, coaching and consultation, and train-
the-trainer strategies, to name but a few. As an intervention 
travels down the pipeline the use of implementation strate-
gies to target contextual and individual (e.g., teacher) level 

mechanisms is likely to increase. And, as we note below, 
how integrity to the implementation strategies are assessed 
needs to evolve as the research questions shift from does 
the intervention work to can we effectively implement and 
sustain the intervention in school settings (i.e., a focus on 
implementation outcomes). Though the field has yet to agree 
on the components of integrity to implementation strategies 
(Slaughter et al., 2015), it is suggested that researchers con-
sider assessing adherence (i.e., extent to which the imple-
mentation strategy was delivered), dosage (i.e., how much of 
the strategy was delivered), and responsiveness (i.e., extent 
to which individual engaged in the strategy).

What is the Intervention Development 
Pipeline?

School-based mental health intervention development 
research (also called translational research) focuses on tak-
ing findings from basic research and using them to develop 
effective interventions that can improve the quality and 
impact of mental health services in schools. As it applies 
to schools, the translational pipeline (see Bradshaw et al., 
2012), typically moves from basic research (e.g., behavio-
ral principles) to intervention development (e.g., integrating 
teacher praise and corrective feedback into a teacher-deliv-
ered intervention), with researchers attempting to design 
effective interventions that target important outcomes (e.g., 
increased student engagement in learning) and are feasible 
to deliver. After interventions are developed and manual-
ized, efficacy (e.g., does the intervention result in positive 
outcomes) studies examine how the intervention performs 
in highly controlled studies that emphasize internal valid-
ity; when interventions are deemed efficacious in these 
studies, effectiveness (e.g., does the intervention work in 
school settings where most students receive mental health 
services) studies determine if an intervention outperforms 
standard care within a specific setting. Interventions that are 
deemed effective may then be candidates for implementa-
tion research that focuses on the types of supports needed to 
effectively implement and sustain an intervention in school 
settings.

Integrity Measurement Along the Pipeline

Although the number of intervention studies that assess 
treatment integrity has increased over the past decade (see 
Cox et al., 2019; Sanetti et al., 2020), we argue that more 
attention is needed to how treatment integrity measurement 
can change as an intervention progresses along the pipe-
line. Most studies see treatment integrity measurement as a 
means to assess how much and how well an intervention is 
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delivered, which misses unique opportunities to use treat-
ment integrity measurement to support the modification, 
implementation, uptake, and sustainment of evidence-
based interventions. Relative to the measurement of treat-
ment integrity, little attention is paid to the measurement 
of integrity to implementation strategies. To illustrate these 
points, in this section, we note how the measurement of both 
treatment integrity and integrity to implementation strate-
gies can change along the pipeline. As an intervention pro-
gresses along the pipeline it is important to consider how 
the measurement of treatment integrity and the integrity 
of implementation strategies need to evolve. Table 1 high-
lights important components of integrity to assess as well 
as characteristics of integrity measures at various stages of 
the pipeline.

During intervention development as researchers and 
other stakeholders design (or co-design) interventions to 
support children and youth in schools, treatment integrity 
measures are used to determine how much and how well 
interventions are delivered. Within the intervention devel-
opment stage, it is particularly important to measure adher-
ence, competence, and student responsiveness. Specifi-
cally, assessing these treatment integrity components allow 
researchers and stakeholders to determine how much and 
how well the practices from the intervention are delivered, 
along with how responsive students are to intervention. At 
this stage, it is critical that researchers operationally define 
the core practices contained within the intervention that 
are posited to engage the target mechanisms that promote 
change in the social, emotional, and behavioral competen-
cies of students. Specification of the core practices facilitates 
the development of treatment integrity measures that can 
provide detailed and specific information about interven-
tion delivery during development and piloting. This type of 
detailed data collected at this stage can inform modifications 
to an intervention (e.g., dropping a practice that is too dif-
ficult to implement; or, if the practice is critical, develop-
ing implementation strategies to support better adherence 
and competence; see Sutherland et al., 2019). Though more 

intensive from a training and resource perspective, obser-
vational treatment integrity measures are often utilized at 
this stage as they provide reliable data regarding the deliv-
ery of core practices (McLeod et al., 2009). It is typical at 
this early stage in the pipeline that more time and resources 
are dedicated to assessing treatment integrity. However, it 
is worthwhile to develop self-report measures of integrity to 
the implementation strategies used to support the delivery 
of the intervention that can capture adherence and dosage 
(e.g., training and coaching). At this stage, the intervention 
developers are often directly involved in the training and 
coaching, so integrity to these implementation strategies is 
typically high. However, mapping out the core components 
of the training and coaching approaches at this stage can 
facilitate the development of more detailed integrity meas-
ures that can be used at later stages when other individuals 
are involved in the training and coaching activities.

During efficacy studies, researchers can focus treatment 
integrity measurement on adherence, competence, student 
responsiveness, and differentiation. Again, observational 
measures should be used at this stage to ensure accuracy, 
and researchers can consider publishing papers report-
ing on the score reliability and validity of the treatment 
integrity measures. At this stage, assessing adherence and 
competence allows researchers to perform manipulation 
checks, ensuring that any observed improvements are due 
to the intervention. Assessing these components can also 
help researchers understand how an intervention does, or 
does not work, via integrity-outcomes analyses (see e.g., 
Sutherland et al., 2018), whereas assessing student respon-
siveness opens the door for researchers to determine how 
responsive students are to the intervention. By introducing 
the measurement of differentiation at this stage researchers 
can determine whether practices not found in the interven-
tion protocol were delivered by teachers, which may account 
for unanticipated treatment outcomes (McLeod et al., 2013). 
Measures of integrity to training and coaching supports can 
be used at this stage as a manipulation check. Though these 
measures are likely to be more detailed than in early stages, 

Table 1   Treatment integrity and implementation integrity measurement

Research stage Treatment integrity Integrity for implementation strategies

Components Measurement Components Measurement

Development Adherence competence student 
responsiveness

Observational measures Adherence dosage Self-report measures

Efficacy Adherence competence Student 
responsiveness differentiation

Observational measures Adherence dosage Self-report measures

Effectiveness Adherence competence student 
responsiveness differentiation 
dosage

Self-report measures Adherence dosage responsive-
ness

Observational and self-report 
measures

Implementation 
and dissemina-
tion

Adherence competence dosage Self-report measures Adherence dosage responsive-
ness

Observational and self-report 
measures
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it is appropriate to utilize self-report measures to collect data 
on adherence and dosage at this stage.

As an intervention accrues evidence of efficacy and 
moves down the pipeline researchers need to pay less atten-
tion to internal validity and more to the external validity of 
the intervention (i.e., intervention evaluated in representative 
conditions). As the emphasis shifts from internal to external 
validity, treatment integrity and integrity to implementation 
strategies are conceptualized as implementation outcomes 
(Proctor et al., 2011), allowing researchers to determine 
how factors in specific contexts influence integrity. Figure 1 
illustrates the pipeline along with the colored arrows repre-
senting the importance of internal and external validity at 
different phases.

As interventions move to the effectiveness stage, the fea-
sibility of treatment integrity measurement becomes more 
important. At this stage measuring adherence, competence, 
differentiation, and student responsiveness are important for 
the same reasons as highlighted above, namely interpreta-
tion of study findings. In addition, the component of dos-
age becomes important since interventions are less likely 
to be fully delivered in effectiveness research (Weisz et al., 
2013), so determining how much of the intervention (e.g., 
number of lessons; coaching meetings) was delivered is criti-
cal. Observational measurement of treatment integrity, while 
ideal, may not be feasible or preferable for effectiveness 
research that emphasizes evaluating the intervention under 
circumstances that represent typical care in school settings. 
At this stage, researchers need to start transitioning to meth-
ods that are feasible to use by stakeholders in school settings 
as such pragmatic treatment integrity measures are needed to 
support implementation and sustainment of evidence-based 
interventions. Thus, it is important to start using pragmatic 
treatment integrity measures (i.e., brief, easy to use, with 
psychometric support for their use by stakeholders in school 
settings; Stanick et al., 2019) that focus on the core prac-
tices of the intervention that teachers and other purveyors 
can easily use in effectiveness research in order to set the 
stage for subsequent implementation and sustainment work. 
Measurement of integrity of implementation strategies often 
becomes more intensive and detailed during the effective-
ness stage. This is because treatment integrity may be more 
variable in an effectiveness trial (McLeod et al., 2018), so 
understanding how integrity to the training and coaching 
procedures related to treatment integrity can inform the 

development of future implementation strategies. Assessing 
adherence, responsiveness, and dosage at this point is impor-
tant to provide detailed information about the training and 
coaching procedures. Researchers may also consider using 
a multi-informant approach by collecting observer- and self-
report data in order to provide a detailed description about 
the integrity of implementation strategies in order to inform 
future research.

Finally, at the implementation and dissemination stage it 
is important that pragmatic integrity measures exist to assess 
the various integrity components. Measurement of integ-
rity, both treatment integrity and integrity of implementation 
strategies, need to have certain features. First, the measures 
must be pragmatic – i.e., brief, easy to use, with psychomet-
ric support for their use by stakeholders in school settings. 
Second, integrity measures should be capable of supporting 
quality improvement – e.g., identify teachers who need more 
coaching support due to low adherence to a protocol.

As can be seen through this description, the assessment 
of integrity can play an important role in the development, 
evaluation, modification, and implementation of interven-
tions. Early in the process integrity measures can provide 
information needed to interpret study findings whereas at 
later stages integrity data can be used to inform efforts to 
implement and sustain effective interventions in school set-
tings. We thus suggest that researchers leverage the possi-
bilities of integrity measurement early in their intervention 
development work with a long-term goal of developing prag-
matic, feasible integrity measures with strong score reliabil-
ity and validity that can be used to support the implementa-
tion and sustainment of effective interventions for students in 
schools. Below we highlight the papers in this special issue 
on integrity, which we are delighted to co-edit, that advance 
the science of measurement of treatment integrity.

Special Issue

First, Sutherland and colleagues (2021) describe how they 
developed measures to assess multiple components of treat-
ment integrity across several intervention development 
projects and efficacy trials. The importance of training and 
supervision of coders early in the pipeline is highlighted, and 
these authors provide recommendations for other research-
ers to support their own work in school-based treatment 

Fig. 1   Treatment development 
pipeline
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integrity measurement as research progresses from interven-
tion development to evaluation. In addition, the importance 
of developing psychometrically sound integrity tools early 
in the pipeline is emphasized. Relatedly, Duppong Hurley 
and colleagues (2021) describe how they assessed various 
components of treatment integrity within a parent-to-parent 
phone support intervention. This paper fits nicely into the 
pipeline of intervention development, as these research-
ers describe how they have developed treatment integrity 
measures that assess multiple components within a unique 
intervention early in the translational process to support the 
evaluation and implementation of their intervention.

In two related papers, McLeod and colleagues describe 
efforts to develop pragmatic teacher report measures of 
treatment integrity as well as provide a conceptual model 
of learning school systems that could potentially leverage 
feasible and reliable measures of treatment integrity to sup-
port implementation research. In the first paper, McLeod 
et al. (2021b) describe the development of a teacher report 
measure based upon a gold standard observational tool and 
highlight the challenges inherent in assessing treatment 
integrity using teacher report. While the findings from this 
study raise more questions than they answer, the promise of 
developing teacher report measures for advancing imple-
mentation at later stages of the pipeline remains an impor-
tant goal for the field and may contribute to the learning 
school systems approach outlined in McLeod et al. (2021a). 
These researchers provide a model for combining treatment 
integrity data and youth outcome data that can ultimately 
support the implementation and sustainment of evidence-
based interventions in schools.

Examining factors associated with treatment integrity is 
an important area for future research to enrich understanding 
of both barriers and supports to the implementation and sus-
tainment of evidence-based interventions in schools. Zhang 
et al. (2021) explored the relation between the time allocated 
to implementers for planning, reflection, and collaboration 
and treatment integrity within elementary schools delivering 
school-wide positive behavior interventions and supports, 
finding that time allocation is an important determinant for 
evidence-based intervention implementation. In another 
paper, Holmes et al. (2021) examined teacher engagement 
during professional development training of the Incred-
ible Years program, highlighting the role that engagement 
plays on both sustained implementation of the program as 
well as student outcomes. Husabo et al. (2021) examined 
adherence and competence of delivery of a school-based 
cognitive-behavioral therapy (CBT) intervention delivered 
in groups to students at risk for anxiety disorders. Although 
these researchers did not find associations between treatment 
integrity and clinical outcomes, they noted that it appears 
that novice CBT providers may be better able to deliver a 
simplified version of the intervention. Finally, Aaron Hogue 

(2021) provides thoughts on the papers in the special series 
and suggests important directions for integrity research in 
school-based mental health.

Concluding Thoughts

Studies such as those in this special issue help us better 
understand factors associated with treatment integrity meas-
urement in school-based studies. Our hope is that the papers 
in this special issue may assist researchers in refining and 
improving their approach to the measurement of treatment 
integrity, with the ultimate goal of improving the uptake and 
sustainment of evidence-based interventions in schools. That 
said, researchers rely on funding to conduct studies such as 
those in this special series, and while the National Institute 
of Health does have a Dissemination and Implementation 
competition the Institute of Education Sciences (IES), which 
funds the majority of school-based research in the USA, 
does not currently support implementation research. While 
IES has traditionally followed the intervention development 
pipeline in their research competitions (e.g., intervention 
development to efficacy and replication to effectiveness), 
funding to support implementation research has not been a 
priority and is sorely needed. Given the amount of time, it 
takes for innovations to move through the pipeline (Balas & 
Boren, 2000), studying implementation outcomes (such as 
treatment integrity and integrity to implementation strate-
gies) is a critical step for the field to take to realize the goal 
of improving mental health service uptake and sustainment 
in school settings.
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