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Developing, Implementing, and Improving
Assessment and Treatment Fidelity

in Clinical Aphasia Research

Leigh Ann Spell,a Jessica D. Richardson,b Alexandra Basilakos,a Brielle C. Stark,c,d

Abeba Teklehaimanot,e Argye E. Hillis,f,g and Julius Fridrikssona
Purpose: The purpose of this study was to describe the
development and implementation of a fidelity program for
an ongoing, multifacility, aphasia intervention study and to
explain how initial fidelity measures are being used to improve
study integrity.
Method: A Clinical Core team developed and incorporated
a fidelity plan in this study. The aims of the Clinical Core
team were to (a) supervise data collection and data
management at each clinical site, (b) optimize and monitor
assessment fidelity, and (c) optimize and monitor treatment
fidelity. Preliminary data are being used to guide ongoing
efforts to preserve and improve the fidelity of this intervention
study.
Results: Preliminary results show that specific recruitment
strategies help to improve appropriate referrals and that
accommodations to participants and their families help to
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maintain excellent retention. A streamlined and centralized
training program assures the reliability of assessors and
raters for the study’s assessment and treatment protocols.
Ongoing monitoring of both assessment and treatment
tasks helps to maintain study integrity. Less-than-optimal
interrater reliability data for the raters of some of the discourse
measures guided the Clinical Core team to address the
training and coding inconsistencies in a timely manner.
Conclusions: The creation of a Clinical Core team is
instrumental in developing and implementing a fidelity plan
for improved assessment and treatment fidelity. Intentional
planning and assignment of study staff to implement and
monitor ongoing fidelity measures assures that clinical
data are reliable and valid. Ongoing review of the plan
shows areas of strengths and weaknesses for continuing
adjustments and improvement of study fidelity.
The usefulness of speech-language treatment to im-
prove aphasia is supported by substantial evidence
—people with aphasia who participate in speech-

language treatment demonstrate improved outcomes
compared to those who do not receive treatment (Brady
et al., 2016; Holland et al., 1996; Robey, 1994, 1998). None-
theless, individual response to treatment is highly variable,
and little is known about how factors related to assess-
ment, treatment, and participant characteristics combine to
induce treatment responsiveness. With regard to assess-
ment, different assessment foci can contribute to the mixed
results (Bothe & Richardson, 2011; Cherney et al., 2011;
Elsner et al., 2015; Worrall et al., 2011). For example, if
discrete language abilities are treated and assessed, improve-
ment in those language abilities (relative to a control condi-
tion) may be considered to support treatment efficacy. An
additional view is that treatment is only efficacious if there
is a demonstration of treatment-induced improvement in
communication activities or life participation. Notably, dif-
ferent assessment administration procedures, particularly
those involving the participant response and resultant
score (item time limits, multidimensional scoring, self-
corrected responses counted as accurate, etc.), can also lead
to a participant being labeled as a responder with one set
of procedures and as a nonresponder with another.
Disclosure: The authors have declared that no competing interests existed at the time
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Furthermore, regarding treatment, many factors (treatment
elements, dose, etc.) are often studied, but findings are not
straightforward. Although the “more treatment is better”
view is generally supported (Basso, 2005; Bhogal et al., 2003;
Brady et al., 2016; Cherney et al., 2008; Robey, 1998), it
is unclear which treatment elements and targets should be
emphasized (Barthel et al., 2008; Brady et al., 2016; Robey,
1998) and which outcome domains (e.g., body functions,
activity limitations, participation limitations) benefit from
intensive treatment schedules (Cherney et al., 2011). Finally,
numerous participant characteristics, including stroke-
related (e.g., lesion site and size, type of stroke, etc.), demo-
graphic, and neurophysiological variables, have been the
focus of many investigations, often with conflicting results
(Fridriksson et al., 2012; Kertesz & McCabe, 1977; Lazar
et al., 2008; Plowman et al., 2012; Robey, 1998; Szaflarski
et al., 2013).

Such variability in assessments, treatments, and par-
ticipant characteristics leads to inconsistent results in the
aphasia treatment literature, and researchers and practitioners
have a difficult time identifying the best evidence to apply
to their sample. The aforementioned examples are often
predetermined during study design—the assessment measures,
the treatment approaches, and the participant sample are
selected to address the specific aims of each study. There
are ample guidelines for reporting on study design and
assessing the quality of that design. What receives compar-
atively little attention are the procedures, and reporting
thereof, to ensure the study was implemented as designed,
from initial recruitment procedures all the way to final data
analysis. Once a study has been designed with the appro-
priate methodological rigor suitable for study aims, it is
critical that the study is implemented in a way that mitigates
threats to that study’s validity. In the following sections,
we will discuss types of validity especially related to adher-
ence to study protocols as well as sampling, treatment and
assessment fidelity in aphasia, and study recruitment and
retention.

Study Validity
The level of confidence one can have in study results

relates directly to study validity, or how closely a study’s
inference approximates the truth, and measures what it states
that it measures (Shadish et al., 2002). One type of validity
is statistical conclusion validity and relates to inferences
about the presence of a relationship between two variables
and the strength of that relationship. It can be threatened
by low statistical power, measurement error, unreliable
treatment implementation, violation of statistical test as-
sumptions, and other sources of variance introduced into
the experimental setting (Shadish et al., 2002). These threats
can increase the chance of Type I or Type II error, or of
an additional error (sometimes referred to as Type III ) of
concluding significance or nonsignificance, when in fact,
the tests or the treatment protocols were not correctly
administered (Bellg et al., 2004; Hinckley & Douglas, 2013;
Nigg et al., 2002; Sánchez et al., 2007). For example, across
the behavioral and health science literature, treatments or
curricula administered with high fidelity generally result in
larger effect sizes, but positive and detectable outcomes
can still occur following those administered with low fidelity,
lending unearned support for treatment elements (e.g.,
Girolametto et al., 2012; Hansen et al., 1991; Milburn
et al., 2015; Solomon et al., 2000). Additionally, inflated
effect sizes are observed when subjective measures are not
rated without bias and/or when raters are not properly
trained on scoring procedures, again lending strong but un-
earned support to the intervention (e.g., Hróbjartsson
et al., 2013; Stitt et al., 2003). Another type of validity
known as internal validity relates to whether or not causa-
tion can be inferred from the statistical conclusions. Inter-
nal validity is vulnerable to similar threats as statistical
conclusion validity as well as participant selection and attri-
tion, and various assessment factors (Richardson et al.,
2016; Shadish et al., 2002). In other words, poor study
implementation could be an additional contributor to the
historically heterogeneous results (i.e., noise) in aphasia
treatment research. In the absence of implementation
planning and monitoring, investigators cannot confidently
determine whether or not results (significant or nonsig-
nificant) were caused by the targeted independent vari-
able or were due to other random factors introduced because
of poor sampling and/or poor protocol fidelity because
the clinician “drifted” from the protocol (inconsistent/
incorrect administration of cueing hierarchy, gradual changes
over time to scaffolding and/or feedback, etc.) or “con-
taminated” the protocol (adding or omitting elements,
including elements from other treatment protocols, etc.;
Bellg et al., 2004).

Treatment Fidelity
Most implementation discussions have so far focused

on treatment fidelity or how well the essential treatment
elements were delivered as intended and were distinguish-
able from comparison conditions (Bellg et al., 2004; Hinckley
& Douglas, 2013; Gearing et al., 2011). The National Insti-
tutes of Health established a treatment fidelity workgroup
within the Behavior Change Consortium in recognition of
poor monitoring of treatment fidelity in behavioral research
and the impact on study validity. This workgroup was
tasked with defining treatment fidelity and offering guide-
lines for researchers. According to the Behavior Change
Consortium workgroup, establishing treatment fidelity
should address the following five components (Bellg et al.,
2004): (a) study design—the study should be designed ap-
propriately so that hypotheses can be tested and inferences
are valid, (b) training—training procedures should be stan-
dardized across clinicians, (c) treatment delivery—treatment
should be monitored to ensure it is delivered as intended,
(d) treatment receipt—the participant should understand
the treatment procedures and demonstrate utilization of them
within experimental sessions, and (e) treatment enactment—
the participant should utilize behaviors targeted in treat-
ment in real-world settings.
Spell et al.: Aphasia Assessment and Treatment Fidelity 287



Since the dissemination of these guidelines, there
have been investigations of the relationship between proce-
dural fidelity and treatment outcomes. A common finding
is that studies taking steps to ensure high fidelity increases
the power to detect effects that may have otherwise been ob-
scured by variance, with different dimensions of fidelity
serving as significant moderators of effect size, depending
on the nature of the intervention (Claridge, 2014; Hansen
et al., 1991; Koehler et al., 2013; Maxfield & Hyer, 2002).
For example, in general psychology research, several meta-
analyses demonstrate that studies taking steps to ensure
treatment fidelity have larger effect sizes (two to three times
higher) for treatment outcomes compared to those studies
that do not (Durlak & DuPre, 2008). Additionally, school
psychology researchers have revealed that, as the degree of
treatment fidelity increases, the rates of positive outcomes
also increase (Gresham et al., 1993). Thus, implementation
can be a determinant of success.

Hinckley and Douglas (2013) examined the reporting
of treatment fidelity in aphasia treatment studies (reviewing
149 aphasia treatment articles published between 2002 and
2011), revealing that half of the studies reported replicable
treatment methods, but only 21 out of 149 (14%) of the
studies specifically described methods for establishing or
monitoring treatment fidelity. Twenty of those studies utilized
only a single treatment fidelity method—either (a) monitor-
ing adherence to treatment protocol, (b) supervising treat-
ment sessions, (c) training manual utilization, or (d) role
playing. A single study reviewed utilized more than one
treatment fidelity method, combining training manual utili-
zation with monitoring of treatment protocol adherence.

Since Hinckley and Douglas’ (2013) review, more
attention has been paid to fidelity in aphasia intervention
studies. Several studies have incorporated video-recorded
treatment sessions in order for a fidelity rater to evaluate
a clinician’s implementation of a treatment protocol
(Godecke et al., 2015; Kladouchou et al., 2017; Salis et al.,
2017; Volkmer et al., 2018; Worrall et al., 2016). Other
studies have reported on the use of fidelity checklists to
monitor adherence to home intervention programs by both
family members (Behn et al., 2018) and persons with apha-
sia (PWAs; Ball et al., 2018). In a recent review, Brogan
et al. (2019) examined randomized control trials of aphasia
treatment published between 2012 and 2017, revealing that,
although 37 out of 42 (88%) of the randomized control trials
addressed the study design aspect of treatment fidelity, only
nine out of 42 (21%) explicitly discussed treatment fidelity
processes. Although more authors seem to be addressing
treatment in the initial design of their studies, aphasia re-
search is still lacking in a consistent, explicit description of
other ongoing treatment fidelity processes. Overall, adequate
and multidimensional treatment fidelity monitoring and
reporting is still more of an exception rather than the norm.

Assessment Fidelity
Compared to treatment fidelity, similar guidelines to

ensure adherence to an assessment protocol have not been
288 American Journal of Speech-Language Pathology • Vol. 29 • 286–
established by the consortium. The general impression is
that selection of tests with good reliability and validity,
and perhaps performing rater reliability checks within the
study, is enough to ensure assessment fidelity. However,
just as there can be clinician drift from treatment proce-
dures and contamination of treatment procedures, assessor
and/or rater drift and contamination are just as likely to
occur, especially when administering lengthy assessment
batteries that include tests with different administration
procedures, complex scoring systems, and/or repeated ad-
ministration over a long period of time. Richardson et al.
(2016) reviewed 88 aphasia treatment studies published
between 2010 and 2015 and examined the frequency with
which researchers provided information about assessment
fidelity components. Results showed that, of the 88 studies
reviewed, only 57% provided any information regarding
assessment fidelity. Of those studies that did describe assess-
ment fidelity information, 37.5% reported on assessor reli-
ability, 35.2% reported on assessor qualifications, 27.3%
reported on assessor blinding, 6.8% reported on assessor
training, and 4.5% reported on information regarding as-
sessment instruments (Richardson et al., 2016). Recommen-
dations to improve and monitor assessment fidelity were
also provided and included predetermined assessor and
rater training and qualifications, use of training manuals,
video observation of administration and scoring methods,
role play and monitoring of practice assessments and
scoring with immediate feedback, booster training sessions
for scoring and administration, adherence monitoring, and
more (Richardson et al., 2016). Compared to treatment
fidelity, assessment fidelity has received little attention, and
the influence of assessment fidelity on power and effect
sizes is not currently calculable but certainly suspected.
Study Sampling
Perhaps the most important aspect of data collection

is ensuring that there are participants from whom to collect
data and that the participants sampled represent the popu-
lation in a way that promotes generalization. Despite this,
guidelines for participant recruitment, enrollment, and re-
tention plans and reporting are rare to nonexistent; though
such plans would guard against deficient power, selection
bias, and attrition, all threats to statistical conclusion and
internal validity have been discussed previously (Shadish
et al., 2002). Even reporting of bare minimum design ele-
ments related to allocation and its concealment is not consis-
tent in the aphasia treatment literature, so that the majority
of studies included in a recent Cochrane review either had
a high risk of bias or an unclear risk of bias, unclear be-
cause information was not reported to allow authors to de-
termine bias (Brady et al., 2016).

The purpose of this study was to describe the develop-
ment and monitoring of an implementation plan for an
ongoing, multifacility, aphasia intervention study and to
provide additional recommendations stemming from our
efforts to maintain and improve study integrity.
298 • February 2020



Method
To assure quality data collection and management as

well as assessment and treatment fidelity in an ongoing
National Institute on Deafness and Other Communication
Disorders project (P50 DC014664) coordinated by the
University of South Carolina (UofSC) Center for the Treat-
ment of Aphasia Recovery (C-STAR), a Clinical Core team
was created to make sure that all assessors, raters, and cli-
nicians adhere to the study protocols. The Clinical Core
team includes neurologists, speech-language pathologists
(SLPs), neuroscientists, postdoctoral fellows, and graduate
students located at the UofSC, the Medical University of
South Carolina (MUSC), and Johns Hopkins University.
This team met weekly for the first year of the grant to dis-
cuss study setup and barriers but over time, in Year 2, re-
duced meeting frequency to monthly meetings to update
progress and consult on any questions the team members
may have. All fidelity strategies were implemented from
the beginning of the study, and a few strategies have been
adjusted as needed. For example, when traditional recruit-
ment methods were not yielding the number of participants
expected, we shifted from advertising to a professional re-
ferral program. Another example of an adjustment that we
made in regard to assessment fidelity was when our SLPs
felt like they needed more training on a specific assessment
(Apraxia of Speech Rating Scale [ASRS]; Strand et al.,
2014) early in the study; we scheduled additional training
with the expert on that assessment and scheduled weekly
practice group scoring meetings to ensure consistency. The
aims of the Clinical Core team are (a) to supervise data
collection and data management at each clinical site, (b) to
optimize and monitor assessment fidelity, and (c) to opti-
mize and monitor treatment fidelity. Table 1 shows the
specific areas addressed with each aim.

This article focused on one C-STAR project under
the supervision of the Clinical Core team, the Predicting
Outcomes of Language Rehabilitation (POLAR). This pro-
ject involves the ongoing recruitment of 120 stroke survivors
with aphasia and 30 stroke survivors without aphasia; ad-
ministration of an extensive list of assessments for baseline
testing by four, American Speech-Language-Hearing Asso-
ciation–certified and state-licensed, research SLPs at two
facilities (UofSC and MUSC); a 6-week, daily intervention
program including both semantic and phonological-focused
Table 1. Fidelity aims and specific areas addressed.

Aim Description

Aim 1 To supervise data collection and data management at each cl

Aim 2 To optimize and monitor assessment fidelity

Aim 3 To optimize and monitor treatment fidelity
treatment tasks for PWAs; and follow-up testing with out-
come measures. The total length of time that treated partic-
ipants are enrolled in the study is 42 weeks, with 6 weeks
total of daily treatment and follow-up testing taking place at
1 month posttreatment and 6 months posttreatment. Eleven
graduate students in the Master’s in Speech Pathology pro-
gram at the UofSC serve as raters for all outcome measures.
At this time, we have enrolled 81 participants in the study.
Aim 1: To Supervise Data Collection and Data
Management at Each Clinical Site

The first aim of the Clinical Core team has three
main components: to make sure that all team members are
adequately trained at baseline, that they are able to recruit/
retain appropriate participants, and that they are able to
accurately collect and manage the data for these projects.

Baseline Training
An ongoing activity toward this aim is baseline

training of new SLPs, who serve as assessors as well as
treatment providers and raters for some of the assessments.
Baseline training also takes place with graduate students
who serve as raters for the naming and discourse assess-
ments. Baseline training includes human subjects training
(Collaborative Institutional Training Initiative (CITI) Pro-
gram, n.d.), specific protocol review, informed consent
training with aphasia friendly materials, assessment review
(administration/scoring), and treatment review. The Clini-
cal Core team has streamlined all training of SLPs and
raters with detailed protocol manuals and video-recorded
training sessions for both assessment and treatment admin-
istration as well as for outcome rater (graduate student)
training. Clinicians and raters go through a detailed, two-
day training regimen with immediate follow-up observations
and reviews of performance to make sure that they demon-
strate competence with all tasks.

Measurement of the efficiency of training is done
through verbal and written feedback from the SLPs and
raters after they complete baseline training. The Clinical
Core Coordinator observes SLPs during their initial assess-
ment and treatment sessions with participants and provides
verbal and/or written feedback after each session observed.
Second-year, experienced graduate students serve as second
Areas addressed

inical site Clinician and rater baseline training
Recruitment and retention of participants
Data capture and management
Ongoing clinician assessment training and support
Monitoring of assessment delivery
Ongoing rater training and support
Ongoing clinician treatment training and support
Monitoring of treatment delivery
Monitoring of treatment receipt

Spell et al.: Aphasia Assessment and Treatment Fidelity 289



raters for first-year students immediately after their training
and provide verbal and/or written feedback on their coding
assignments.

Recruitment and Retention
The second ongoing activity toward Aim 1 is recruit-

ment and retention of participants. Recruitment is moni-
tored through the use of the Recruitment Index, which is
the number of days required to recruit an analyzable par-
ticipant at one site (Rojavin, 2005). The number of par-
ticipants enrolled each month is also monitored. Initial
recruitment relied on contacting participants from previous
studies in our labs, newspaper/radio/television advertising,
and professional referrals. Current recruitment strategies
focus more on professional referrals and community out-
reach programs with advertising through our websites:
the Aphasia Lab at the UofSC (n.d.; https://web.asph.sc.
edu/aphasia/) and the C-STAR (https://cstar.sc.edu/), as
well as through social media, specifically our Aphasia
Lab-USC (n.d.) Facebook page (n.d.; https://www.facebook.
com/StrokeRecoveryProject/).

Recruitment and retention activities have included
educational luncheons, tailgating before UofSC football
games, a community leadership class, a monthly lunch
group, a pen pal activity to connect with PWAs in North
Carolina, a blog for participants describing publications in
an aphasia-friendly way, podcasts, and a drama group.
Retention at all sites has been addressed by recruiting mo-
tivated participants and accommodating their needs. A
Clinical Coordinator at each study site completes phone
intake interviews with potential participants to explain eli-
gibility criteria, the course of the study (including the sig-
nificant time commitment), and to answer questions from
participants and their family members. Lodging is provided
for out-of-town participants. Transportation assistance is
also available. Clinicians go to participants’ homes when
participants are not able to come to the study sites. Sched-
uling is set up around participants’ and their families’ needs.
We send quarterly newsletters to all current and past partici-
pants to keep them up to date on events as well as summa-
ries of recent published research. At the UofSC, participants
are encouraged to participate in weekly stroke recovery
groups, which are offered at no cost, even after they have
completed a study. A family support group is also in devel-
opment at the UofSC. At the MUSC, a monthly stroke
support group is offered to participants and they are en-
couraged to attend.

Data Capture and Management
We have worked with faculty and staff from the Data

Coordination Unit (DCU) at the MUSC to set up a data
entry and storage system for all baseline and outcome data.
This web-based clinical trial data management system, Web
Data Coordination Unit (WebDCU, n.d.), was developed to
manage clinical trials (https://dcu.musc.edu/). Assessment
and treatment apps have been developed so that video record-
ings of assessment and treatment tasks are uploaded auto-
matically to Health Insurance Portability and Accountability
290 American Journal of Speech-Language Pathology • Vol. 29 • 286–
Act–compliant Dropbox (at the UofSC) and box (at the
MUSC) accounts as soon as they are administered. After
assessments are scored by assessors and raters, these data
are monitored and analyzed by Data Coordination Unit
staff.

The stability of participants’ performance is moni-
tored by administering one of the naming assessments
(Philadelphia Naming Test [PNT]; Roach et al., 1996) twice
on two different days. In this assessment, participants are
shown pictures of items and are asked to name them. Often
times, participants will take multiple attempts to name the
items. Coding protocol requires that we transcribe and
code both their first attempt for each item and their last at-
tempt for each item. To evaluate participant consistency
in test performance, test–retest reliability for both first and
last naming attempts on this assessment is calculated.

Aim 2: To Optimize and Monitor
Assessment Fidelity

To ensure assessment fidelity, ongoing activities in
this project include clinician assessment training and sup-
port, monitoring of assessment delivery, and rater training
reliability and support.

SLP Assessment Training and Support
In-depth training with experienced assessors (SLPs)

on each assessment tool with ongoing support is imperative
for assessment fidelity. Our first ongoing activity toward
this aim involves clinician qualifications and training. The
six SLPs who have worked or are working on this project
are experienced clinicians who are all certified by the
American Speech-Language-Hearing Association and have
South Carolina State Licensure. They range in years of
professional experience from 4.5 to 37, and they have worked
in a variety of settings including acute care hospitals,
inpatient/outpatient rehabilitation hospitals, skilled nursing
facilities, home health, assisted living facilities, private
practices, and research institutions. As mentioned above,
all initial assessment training has been centralized and
streamlined so that all clinicians receive the same instruction
on administration and scoring. For this project, assessors
receive extensive training on administration and scoring of
the following standardized assessments: the Western Apha-
sia Battery–Revised (Kertesz, 2007), the ASRS (Strand
et al., 2014), the Pyramids and Palm Trees Test (Howard
& Patterson, 1992), the Kissing and Dancing Test (Bak
& Hodges, 2003), the Northwestern Assessment of Verbs
and Sentences (Thompson, 2012), subtests of the Psycho-
linguistic Assessments of Language Processing in Aphasia
(Kay et al., 2009), the Matrix Reasoning subtest of the
Wechsler Adult Intelligence Scale (Wechsler, 2008), the
Aphasia Communication Outcome Measure (Doyle
et al., 2012), and subtests of the Temple Assessment of
Language and Short-Term Memory in Aphasia (Martin
et al., 2010). Although raters (graduate students) score
the following assessments, the SLPs administer the
PNT (Roach et al., 1996; Walker & Schwartz, 2012), the
298 • February 2020
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Philadelphia Repetition Test (Dell et al., 2007), three dis-
course tasks (retelling of the Cinderella story, description of
a four-panel picture sequence [“Broken Window”] story, and
procedural description of how to make a peanut butter and
jelly sandwich), and a naming test of 40 nouns and verbs
treated in therapy activities. Ongoing consultation with
assessment experts Jessica Richardson (fidelity, discourse),
Dirk den Ouden (Northwestern Assessment of Verbs and
Sentences), Brielle Stark (discourse), Grant Walker (naming),
and Alexandra Basilakos (ASRS) ensures accurate adminis-
tration, scoring, and analysis of assessment measures.

To monitor SLP training, the Clinical Core Coordina-
tor observes each clinician giving each assessment initially
and provides feedback on administration and scoring. When
there are questions about an assessment measure, experts
are consulted for more input.

Monitoring Assessment Delivery
The second ongoing activity toward this aim involves

ongoing monitoring of assessor (clinician) delivery by the
Clinical Core Coordinator, Leigh Ann Spell. She observes,
documents, and provides feedback on assessment sessions for
each incoming participant at the UofSC. She does the same
for assessment sessions at the MUSC through video-recorded
assessment sessions. The Clinical Core Coordinator keeps
an assessment fidelity log for each SLP in which she re-
cords the date, the participant number, the assessment ob-
served, and then records either “yes” or “no” as to whether
or not the SLP (a) adheres to the assessment administration
and (b) engages the participant in the assessment. If an
SLP does not adhere to the assessment administration in
any way or does not effectively engage the participant in
the assessment, this information is shared with her immedi-
ately. This log allows the Clinical Core Coordinator to see
if there are specific assessments that are more difficult to
administer/score across all clinicians or if a specific clinician
is having more difficulty than others with the assessment
tasks. If there is a question about an assessment session,
our assessment experts are consulted for more information
and guided practice if necessary. To determine how well all
SLPs are doing with assessment delivery, a percent average
of all clinicians’ performance is calculated through the
number of items with a “yes” divided by the total number
of sessions observed for each item.

Rater Training, Reliability, and Support
The third ongoing activity toward Aim 2 is rater

training, reliability, and support. The Clinical Core Coordi-
nator, along with the graduate students at the UofSC, is re-
sponsible for the transcription, coding, and scoring of all
of the outcome measures. Raters are assigned to one of
two teams: One focuses on naming outcomes, whereas the
other focuses on discourse outcome measures. The naming
team is specifically trained in the transcription and coding
of video-recorded naming assessments based on the PNT
scoring protocol (Moss Rehabilitation Research Institute,
2016). The discourse team is specifically trained in the tran-
scription and coding of video-recorded discourse samples
using Codes for the Human Analysis of Transcripts and
Computerized Language Analysis tools (MacWhinney,
2000). More experienced raters (second-year graduate stu-
dents) are paired with new raters (first-year graduate stu-
dents) to provide transcription and coding feedback as well.
When raters disagree on a code, they consult with the Clini-
cal Core Coordinator or the discourse/naming consultants
to resolve the disagreement.

To monitor rater reliability, inter- and intrarater reli-
ability is analyzed on 10% of naming and discourse assess-
ments scored at the end of each fall semester to check
consistency (especially of new raters) and provide feedback
to student raters. The Clinical Core Coordinator meets with
students each semester with feedback on scoring updates
and reliability data.

Aim 3: To Optimize and Monitor Treatment Fidelity
This aim is similar to Aim 2 but addresses treatment

fidelity instead of assessment fidelity. It is important that
all clinicians are providing treatment in the same way to
assure valid and reliable outcome measures.

SLP Treatment Training and Support
An ongoing activity toward Aim 3 is clinician train-

ing for each treatment approach utilized in the study. Ini-
tial SLP training and monitoring have been described above
in Aim 1—baseline training. To continue treatment training,
SLPs meet monthly (or more often) to discuss questions
about protocols. They also participate in online webinars
and other professional development activities related to
aphasia and apraxia of speech.

Monitoring Treatment Delivery and Receipt
To assure consistent treatment delivery and receipt,

the Clinical Core Coordinator serves as the treatment fidel-
ity rater. Treatment fidelity has been carefully monitored
through face-to-face and video-recorded treatment sessions.
This has been extremely helpful to make sure that all par-
ticipants are receiving treatment in the same way. The
Clinical Core Coordinator observes one treatment session
for each therapy type (e.g., one phonologic session and one
semantic session) and evaluates both treatment delivery
and treatment receipt for each participant. As with assess-
ment session observations, feedback is provided immediately
to SLPs on their performance.

Monitoring of treatment fidelity (delivery and receipt)
involves observation of approximately 10% of treatment
sessions by the Clinical Core Coordinator. She keeps a
treatment fidelity log for each SLP, which includes the date,
participant number, type of treatment observed (semantic
of phonologic), and then records either “yes” or “no” as to
whether or not the SLP (a) adhered to treatment proce-
dures and (b) enacted treatment and engaged the participant
in tasks. In this log, treatment receipt for the participant
is also measured by recording “yes” or “no” as to whether
or not the participant (a) was engaged, (b) understood the
tasks, and (c) consistently attempted to perform the tasks.
Spell et al.: Aphasia Assessment and Treatment Fidelity 291



To determine how well all SLPs are doing with treatment
delivery and receipt, a percent average of all clinicians’ per-
formance is calculated through the number of items with
a “yes” divided by the total number of sessions observed
for each item.
Preliminary Results
Aim 1: To Supervise Data Collection and Data
Management at Each Clinical Site
Baseline Training

Baseline training has taken place whenever a new cli-
nician or graduate student joins the project. Verbal and
written feedback from new project members has included
things like a request for a formal mentor or “scoring buddy”
(from student raters), more professional development train-
ing (from SLPs and student raters), and more opportunities
to observe clinicians administering treatment (from SLPs).
All of these suggestions from student raters and SLPs are
considered and implemented as needed to improve the base-
line training experience.

We have had positive verbal feedback from student
raters on using the mentoring model in their first semester
of training. Having second-year students be second raters to
first year students has increased students’ confidence and
ability to get “up to speed” on their scoring tasks as they
are being trained. We have also provided professional devel-
opment training for student raters. Every student rater has
completed the Introduction to Supported Conversation for
Adults with Aphasia webinar with the Aphasia Institute
and is always invited to attend our bimonthly C-STAR lec-
ture series.

Our SLPs have provided positive verbal feedback on
increasing observation opportunities of experienced clini-
cians during both assessment and treatment sessions. Clini-
cians can observe either live or video-recorded sessions.
We have also provided supplemental professional develop-
ment opportunities through webinars, conferences, and our
C-STAR lectures.

Recruitment and Retention
We have seen an increase in participant recruitment

from Year 1 to Year 3 of the C-STAR project. The average
number of enrolled participants per month has increased
from an average of 1.67 participants per month in Year 1 of
the grant to an average of 2.33 participants per month in
Year 3 of the grant. The Recruitment Index has decreased
from 32.0 days in Year 1 to 24.38 days in Year 3. Shifting
from general advertising strategies to a specific, targeted
referral program seems to be more effective in identifying
and recruiting our target population.

Retention has been excellent throughout the study
with a retention rate of 95%. Of the four people who have
withdrawn from the study, two have withdrawn due to
medical complications, one due to us not being able to con-
tact him for his 6-month follow-up visit after he moved, and
one due to the participant’s frustration with the treatment
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tasks. Continuous communication with participants and
provision of support groups and educational/social activities
seem to help us retain participants. Although we are not
sure which activities work best or whether all of these strat-
egies are needed to retain participants, we have chosen to
err on the side of using all of the techniques to make sure
that we maintain retention.

Data Capture and Management
Staff from the MUSC’s WebDCU provides feedback

monthly on outstanding data or data entries that need clari-
fication. SLPs and student raters reply to these requests
monthly. As mentioned above, the stability of participants’
performance is monitored by administering one of the
naming assessments (PNT) twice on two different days.
Test–retest reliability of the PNT for participants’ first at-
tempts at naming items is good–excellent, with intraclass
correlations (ICCs) ranging from .62 to .95. The ICC for
correctly named items at first attempt had excellent agree-
ment (.95), but participants were generally more variable
in some types of paraphasic errors like mixed errors (.62)
and semantic errors (.64). Participants were more variable
on their last attempts at naming items, with ICCs ranging
from fair to excellent (ICCs from .48 to .80).

Aim 2: To Optimize and Monitor
Assessment Fidelity
SLP Assessment Training and Support

If a clinician has a question about a specific assess-
ment, this is monitored and discussed in our monthly Clin-
ical Core team meetings. For example, early in the study,
some SLPs were unsure about the ratings used with the
ASRS (Strand et al., 2014). In response to this feedback,
the expert consultant (Alexandra Basilakos) arranged for
some reliability scoring sessions with all clinicians to make
sure that everyone was consistent in how they were rating
the different subtests of the ASRS. Another example in-
volved administration of the discourse assessments. One
SLP was not sure about what to do when a participant did
not produce any language for a discourse task. This was
discussed at the next SLP meeting, and strategies were dis-
cussed for encouraging participants with severe expressive
language deficits to verbalize as much as they could on the
discourse tasks.

Monitoring Assessment Delivery
Clinician assessment delivery is measured through

direct observation or observation of video-recorded assess-
ment sessions. The assessment fidelity rater keeps an as-
sessment fidelity log for each SLP, which includes whether
or not the SLP adheres to the assessment administration
protocol and whether or not she enacts the assessment and
engages the participant. Approximately 10% of all sessions
are observed. Review of these logs show that, in observed
sessions from Year 1 through Year 3 of the study, SLPs
have adhered to the assessment protocols with 94% accuracy
and have enacted the assessment and engaged the participant
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with 100% accuracy. Since this adherence to assessment
protocol has been consistently high for all clinicians through-
out the study, it could be an area where fewer observations
are necessary.

Rater Training, Reliability, and Support
For rater reliability, intra- and interrater reliability

using ICCs with two-way mixed model (ICC[2,1]) for abso-
lute agreement was used. This type of model is appropriate
for when each outcome is rated by each rater, and raters
are considered representative of a larger sample of similar
raters. For the primary outcome measure of naming (PNT),
interrater agreement (.76–.99) and intrarater agreement
(.98–.99) have been excellent. For discourse, inter- and
intrarater reliability have largely been excellent (0.82–0.98)
over the course of the study, but some aspects of discourse
have proved more difficult to obtain strong reliability
within and across raters. In large part, the difficulty has
arisen in the identification of phonemic and semantic para-
phasias in the discourse tasks, where ICC values have
ranged from 0.22 to 0.65 through the study. Another area
that seemed to affect raters’ reliability was utterance seg-
mentation. When this was identified, our discourse consul-
tants provided more specific guidelines for students to
improve utterance segmentation. We believe these proce-
dures help further guide us in our rater training and ongoing
support.

Aim 3: To Optimize and Monitor
Treatment Fidelity
SLP Treatment Training and Support

As with assessment training and support, questions
or concerns about treatment protocols after initial training
are addressed at our monthly SLP meetings. One example
of this was when an SLP was not sure about the amount
of cuing allowed with a specific semantic treatment approach.
This was discussed at the next SLP meeting, and all SLPs
agreed and clarified the protocol for that specific task. In
response to continuing technology issues with the laptops
that we use for some treatment tasks, a programming spe-
cialist was hired to help with our study apps and with other
studies’ needs.

Monitoring Treatment Delivery and Receipt
We have seen very good adherence to treatment pro-

tocols by clinicians. Just as with assessment fidelity, this
has included informal feedback from SLPs through monthly
meetings (as noted above) and observation of therapy ses-
sions by the Clinical Core Coordinator. Treatment fidelity
logs (as described in the Method section) showed the fol-
lowing: In observed sessions, SLPs have adhered to the
treatment protocols with 83% accuracy and have enacted
the treatment and engaged the participant in tasks with
100% accuracy. Examples of deviations from the protocol
included presenting the steps of a task slightly out of order
or spending more than the allotted time on a specific task.
SLPs received immediate written or oral feedback on
observed sessions. Treatment receipt is also observed during
sessions. Review of these logs showed that, in observed
sessions, participants were engaged in 100% of sessions, they
understood tasks in 82% of sessions, and they consistently
attempted to perform tasks in 95% of sessions. At times,
the participant’s aphasia type and severity affected treatment
receipt (e.g., understanding the task), but the Clinical Core
Coordinator still examines whether the SLP still engages
the participant, tries to help him/her comprehend what is
being asked, and motivates the participant to consistently
perform the task. Since this adherence to treatment proto-
col has been consistently high for all clinicians throughout
the study, it could be an area where fewer observations are
warranted, especially after an SLP gains more experience
with a variety of different participants.
Discussion
Treatment and assessment fidelity are critical compo-

nents for effective translation of clinical research into
evidence-based practice (Breitenstein et al., 2012; Gearing
et al., 2011; Mowbray et al., 2003). Although more investi-
gators are incorporating fidelity components into their
aphasia studies, most do not describe a systematic way of
addressing assessment or treatment fidelity (Brogan et al.,
2019; Hinckley & Douglas, 2013; Richardson et al., 2016).
In this study, the investigators were intentional in setting
up an explicit fidelity plan to develop, implement, and im-
prove both assessment and treatment fidelity throughout
the course of the study. A Clinical Core team consisting of
clinical research staff was organized to reach this goal. For
each project aim, measurement of fidelity is essential in
assuring the quality of the behavioral data collected.

Aim 1: To Supervise Data Collection and Data
Management at Each Clinical Site

The investigators learned early in the project that
centralized baseline training allowed all personnel to receive
the same training and feedback for more accurate and con-
sistent data collection. This is consistent with the findings
of Shadish et al. (2002), who reported that better training
of assessors improves study validity and increases power.
An early occurrence that was very helpful was that SLPs in
the POLAR project developed a detailed protocol manual
for each assessment and treatment task. This required all
clinicians to take ownership of the protocol which, in turn,
contributed to “buy in” to the process and an increased
sensitivity to adherence to procedures (Richardson et al.,
2016). Another aspect of the initial training for clinicians
was a thorough review of the different treatment tasks used
in the study and the rationale for using each task. Roth
and Pilling (2008) stated that initial training should foster
this “meta-competence” of understanding the theories and
rationales behind treatment components to increase pro-
viders’ ability to be flexible with different levels of partici-
pants while adhering to the treatment protocol. Another
helpful training technique was video-recording all initial
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and follow-up trainings. This is convenient for new per-
sonnel (especially graduate students who have varying
schedules) and also readily allows experienced assessors and
raters to refer back to the training as needed.

Recruitment and retention of appropriate participants
is essential to the success of any human research study
(Gul & Ali, 2010; Patel et al., 2003; Rojavin, 2005). Gul and
Ali (2010) found that tracking successes and challenges
faced throughout a study helps to identify and adjust recruit-
ment and retention strategies. Early on in this project, we
implemented traditional advertising strategies like running
newspaper, radio, and television ads. Although these ads
generated many calls, analysis of the number of eligible par-
ticipants that were actually generated from each ad showed
that the return on investment for each ad was very low.
Since we found our best referrals came from other rehabili-
tation professionals, in the third year of the grant, we have
shifted focus from general advertising to a professional re-
ferral program, which has helped us recruit more appropriate
participants at a much lower cost. Monitoring successful
retention strategies has also been beneficial in helping par-
ticipants complete this 42-week study. Many participants
initially take part in a clinical treatment study hoping that
it will benefit them directly or help others (Miller et al.,
1998; Patel et al., 2003). Maintaining participation in a
study is sometimes difficult, however. Helping participants
overcome potential barriers such as communication, cost,
travel, time, and limited social support makes it easier for
them to complete the study (Gul & Ali, 2010; Patel et al.,
2003). Retention strategies that have been effective for this
study include implementing frequent communication with
participants and caregivers, providing lodging (which allows
pets) for our out-of-town participants, providing trans-
portation assistance, providing other optional programs
for participants (e.g., group therapy, social and educational
activities) and accommodating participants’ schedules. To
learn even more from our participants on their research
experience, we are in the process of implementing an anon-
ymous satisfaction survey that they will complete with their
caregivers after they finish the treatment phase of our study.

Data capture and management has been one of the
many strengths of the POLAR. Although we had some
minor difficulties with video-recording applications and
storing the large number of videos that we gather initially,
hiring staff to address technology issues has decreased these
problems. Working with WebDCU has helped to maintain
the integrity of the data collected and assure accurate data
analysis. See Table 2 for the strategies that we found to be
the most efficient with data capture and management.

Aim 2: To Optimize and Monitor
Assessment Fidelity

As mentioned previously, ongoing clinician assess-
ment training and support takes place through monthly
Clinical Core and SLP meetings. Clinicians also utilize peer
review of scoring when necessary. This is accomplished by
having an SLP serve as a second rater for an assessment,
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and the two scoring forms are compared. Discrepancies are
discussed between clinicians, and if forced agreement can-
not be reached, the discrepancy in scoring is brought to the
larger group for further discussion. Monitoring of assess-
ment delivery is completed by the Clinical Core Coordinator
either face-to-face or via video recording. Use of a checklist
for targeted behaviors (e.g., adherence to the assessment
protocols, engagement of the participant), as has been rec-
ommended by Borrelli (2011), has been beneficial to track
assessment delivery. A challenge encountered during both
assessment and treatment fidelity monitoring has been the
time required to complete these observations for all clini-
cians. Pereletchikova et al. (2007) concurred that assessing
integrity can be expensive and time consuming.

One disadvantage of having graduate students as
raters is the fact that we have them for only 2 years before
they graduate. To address this, the Clinical Core team has
implemented a mentoring program so that new raters al-
ways have adequate support. The Clinical Core Coordina-
tor completes all initial training, which includes viewing of
the video-recording training and guided practice as well as
feedback on all initial rating attempts. In addition to this
initial training, new raters (first-year graduate students)
are paired with experienced raters (second-year graduate
students) who are second raters on all initial scoring assign-
ments. All raters have access to the Clinical Core Coordi-
nator (Spell) and to experts in the transcription and coding
of naming (Walker) and discourse (Stark) to answer ques-
tions that cannot be answered by their peers.

Another challenge of having graduate students as
raters is that they are less experienced than experienced cli-
nicians in identifying communication errors. Some gradu-
ate students have training in linguistics or more advanced
courses in speech, language, and hearing prior to arrival,
but the majority does not. When poor interrater reliability
was noted in the discourse team with the identification of
paraphasias, additional training was provided to raters
with a discourse expert (Stark). Identification of parapha-
sias is difficult because the targets of paraphasias can often
be unclear due to the open-endedness of the prompt (e.g.,
Cinderella story has many parts). To address this inconsis-
tency in paraphasia identification, the consultant (Stark)
developed a flowchart to aid in decision making and met
in-person or via videoconference with raters. In addition, a
second-rater check system was implemented for better con-
sistency in paraphasia identification in discourse. As rec-
ommended by Richardson et al. (2016), scoring and rating
reliability should be consistently reported to establish effi-
cacy. This has helped us determine in which areas raters
need the most assistance and support for more accurate
scoring. See Table 3 for the strategies that were most help-
ful in addressing assessment fidelity in this study.

Aim 3: To Optimize and Monitor
Treatment Fidelity

According to Kelly et al. (2000), treatment fidelity
criteria should include roles, qualifications, and activities
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Table 2. Strategies for improving clinical research fidelity: data collection and management.

Area addressed Strategies

Clinician and rater baseline training Employ experienced clinicians with strong clinical skills
Have experts in specific assessment/treatment protocols train clinicians and serve as consultants

as needed
Create detailed, written manuals for all assessment/treatment tasks
Create detailed, written manuals for scoring/coding outcome measures
Video-record all training to be used in multiple facilities with all clinicians and raters

Recruitment Create and maintain an informative website
Create an active social media presence
Develop regularly occurring community outreach activities (e.g., monthly lunch group, support

groups, drama club, tailgating)
Develop a professional referral program with medical professionals (e.g., therapists, neurologists)

who regularly see your target population
Employ a diverse recruiting staff who can reach out to underrepresented, minority populations

Retention Provide clear information about study requirements and schedule
Accommodate participant schedules as much as possible
Provide assistance with transportation and lodging
Have one primary research staff member assigned to work with each participant

Data capture and management Consult with a data management organization for collection, organization, and analysis
Have technology support personnel for all electronic data gathering and data storage systems
of staff. In this study, it seems likely that having highly
qualified SLPs with extensive clinical backgrounds has con-
tributed to consistent implementation of treatment tasks.
As mentioned previously, having clinicians develop the treat-
ment protocols after a thorough review of the treatment
approaches assured that all clinicians had a strong grasp of
the therapy activities. Our strong retention strategies also
contribute to having engaged, committed participants who
consistently make every effort to complete treatment tasks.
See Table 4 for strategies that were most helpful in address-
ing treatment fidelity in this study.

Limitations and Future Research
Since developing, implementing, and improving an

assessment and treatment fidelity plan is a dynamic process,
a few limitations have come to light during this project.
First, although networking with rehabilitation professionals
and completing community outreach activities have increased
recruitment and retention of appropriate participants, a
Table 3. Strategies for improving clinical research fidelity: assessment fide

Area addressed

Ongoing clinician assessment
training and support

Use assessments with
Create detailed, written
Have experts in specific
Provide ongoing profes
Hold regular clinician m

Monitoring of assessment delivery Have fidelity coordinato
video-recorded) and

Have clinicians complet
Ongoing rater training, reliability,

and support
Create rater “teams” fo
Have experts in coding
Consistently check inte
Hold regular rater meet

and concerns
time-efficient and effective strategy of maintaining recruit-
ment and reaching out to minority and lower socioeconomic
groups is still in development. Sufficient time and staffing
should be dedicated to recruitment (Gul & Ali, 2010) with
the use of more interactive recruitment channels (e.g., tele-
phone, interpersonal communication) versus passive re-
cruitment channels (e.g., mass media; McDonald, 1999).
Discussions to address these issues in the future have in-
cluded collaborating with other labs on recruitment and
hiring staff to focus almost exclusively on recruitment. An-
other future strategy is to have a more diverse recruiting
staff and to reach out to areas of religious institutions where
we can reach potential participants who we are missing in
other venues.

Second, in this study, only one person (the Clinical
Core Coordinator) has been tasked with evaluating clini-
cian assessment and treatment fidelity. Other studies have
shown that it is beneficial to have several sources of fidelity
assessment such as using multiple raters, using peer raters,
implementing self-assessment, and using participant input
lity.

Strategies

strong validity and reliability
manuals for all assessment tasks
assessment protocols serve as consultants as needed

sional development support
eetings to discuss assessment questions and concerns
rs observe clinicians’ assessment sessions regularly (either live or
provide feedback
e self-assessments and peer assessments for additional feedback
r rater specific training and peer mentoring
/scoring serve as consultants as needed
r- and intrareliability of raters
ings to provide feedback on reliability and to discuss questions
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Table 4. Strategies for improving clinical research fidelity: treatment fidelity.

Area addressed Strategies

Ongoing clinician treatment
training and support

Use treatment programs with strong validity and reliability
Create detailed, written manuals for all treatment tasks including a cuing hierarchy
Have experts in specific treatment protocols serve as consultants as needed
Provide ongoing professional development support
Hold regular clinician meetings to discuss treatment questions and concerns

Monitoring of treatment delivery Have fidelity coordinators observe clinicians’ treatment sessions regularly (either live or video-recorded)
and provide feedback

Have clinicians complete self-assessments and peer assessments for additional feedback
Monitoring of treatment receipt Have fidelity coordinators observe clinicians’ treatment sessions regularly (either live or video-recorded)

and provide feedback
Ask participants to complete a satisfaction survey including questions about treatment delivery/receipt
(Borrelli, 2011; Gearing et al., 2011; Hinckley & Douglas,
2013). Investigators in this study have created a participant
satisfaction survey that addresses some fidelity issues. Fu-
ture assessment and treatment observations will also include
peer- and self-assessment evaluations.

Finally, at this time, it is not clear which of the de-
scribed strategies are most important in ensuring recruitment/
retention and fidelity. Although some strategies seem to be
helpful (e.g., changing our recruitment tactics to increase
the number of appropriate referrals), other strategies may not
be as necessary or need to be as frequent (e.g., continuing
to observe so many SLP assessment and treatment sessions
when compliance was relatively high from the beginning).
A future review of the effect of each strategy compared to
its research cost would be helpful to determine which strat-
egies to prioritize based on the resources available. Impor-
tantly, we do not know how our recruitment and retention
strategies, which according to best practices seek to develop
a study identity and a sense of belonging, impact psycho-
social functioning and consequently what impact that
improved psychosocial status might have on treatment out-
comes. This clinical population consistently reports social
isolation following aphasia onset, and the many visits and
activities associated with study membership and lab affilia-
tion certainly provide more opportunities to ameliorate
that isolation to a degree. This should be monitored and
addressed in future studies.

Creating and reporting on assessment and treatment
fidelity procedures and results increase confidence in re-
search findings and makes them more applicable to evidence-
based practice. The purpose of this study was to describe
how investigators of a large, multifacility, aphasia inter-
vention study planned, implemented, and continue to modify
an assessment and treatment fidelity plan. General fidelity
strategies that were implemented in this study are listed
in Tables 2, 3, and 4. To assure ongoing consistency in
assessment and treatment fidelity, future and specific goals
for this clinical research are (a) to provide ongoing support
and training for clinicians and raters as needed; (b) to expand
our professional referral network and community outreach
activities for quality participant referrals and to continue
to accommodate and provide resources for appropriate,
motivated participants for retention; and (c) to continue to
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collect and manage data in a consistent manner and within
a secure system.
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