1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
J Cardiovasc Nurs. Author manuscript; available in PMC 2024 October 03.

-, HHS Public Access
«

Published in final edited form as:
J Cardiovasc Nurs. 2023 ; 38(3): 247-255. doi:10.1097/JCN.0000000000000916.

Perceived Facilitators and Barriers to Treatment Fidelity in
Computerized Cognitive Training Interventions

Elham Y Algashgaril2, Miyeon Jung?, Diane Von Ah3, Jesse Stewart?, Susan J Pressler?
INursing Department, College of Nursing, Jazan University, Jazan, Saudi Arabia

2Indiana University School of Nursing
3The Ohio State University College of Nursing

4Indiana University Department of Psychology

Abstract

Background: Computerized cognitive training (CCT) interventions may have an important role
in improving cognition among patients with heart failure (HF). Ensuring treatment fidelity of CCT
interventions is an essential part of testing their efficacy.

Objective: To describe facilitators of and barriers to treatment fidelity perceived by CCT
intervenors while delivering the interventions to patients with HF.

Methods and Results: A qualitative descriptive study was completed with seven intervenors
who delivered CCT interventions in three studies. Directed content analysis revealed four

main themes of perceived facilitators: 1) training for intervention delivery, 2) supportive work
environment, 3) pre-specified implementation guide, and 4) confidence and awareness. Three main
themes were identified as perceived barriers: 1) technical issues, 2) logistic barriers, and 3) sample
characteristics.

Conclusion: This study is novel because it was one of the few studies focused on the
intervenors’ perceptions rather than the patients’ perception of using CCT interventions. Beyond
the treatment fidelity recommendations, this study found new components that might help the
future investigators in designing and implementing CCT interventions with high treatment fidelity.
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Heart failure (HF) affects approximately 6.2 million people in the U.S. and 26 million
people worldwide.l HF is associated with cognitive dysfunction in 23-50% of patients.234
Cognitive dysfunction, including memory loss, is associated with poor self-management,
increased hospitalization, and mortality.>:6.7
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One promising intervention is computerized cognitive training (CCT) to improve cognitive
function among patients with HF.8 In a recent pilot study with 69 patients with HF, patients
randomized to the combined CCT intervention with aerobic exercise showed significant
improvement in working memory over 3-months follow-ups and processing speed over
6-months follow-ups.? In a recent review of 4 randomized controlled trials (RCTs) with a
total of 138 patients with HF, Kua and colleagues found that CCT interventions improved
processing speed, memory, working memory, and instrumental activities of daily living.8
However, none of these studies addressed treatment fidelity of the CCT interventions.

Assessing treatment fidelity is critical in efficacy studies, such as CCT interventions, to
ensure internal validity of findings.10 In preparation for this study, a literature search was
conducted to examine the current state of knowledge about facilitators and barriers to
treatment fidelity of implementing CCT interventions. The search was performed using
CINAHL, PsycINFO, and MEDLINE. The time frame for the search was between January
2009 to July 2021 because the first CCT intervention study in HF was published in 2010.118
keywords were (computer* cognitive training intervention OR CCT) AND (fidelity OR
treatment fidelity). The search yielded 241 references. Titles and abstracts were reviewed by
the first author. No abstract was focused on treatment fidelity or mentioned facilitators and
barriers to CCT interventions based on intervenors’ perceptions.

There are 5 components of treatment fidelity: study design, training providers, delivery of
treatment, receipt of treatment, and enactment of treatment skills.1% The first 3 components
are assessed by factors related to the study design and study team members. The fourth
and fifth components are assessed by factors related to the sample. In the current study, the
focus was on the 2 factors of training providers and delivery of treatment. Examining the
intervenors’ perceptions regarding the facilitators of and barriers to CCT treatment fidelity
among patients with HF will provide knowledge that can be used to strengthen validity of
findings for future studies.

The purpose of this study was to describe the perceived facilitators of and barriers to the
2 components of treatment fidelity, training providers and intervention delivery, among
intervenors who delivered CCT interventions to patients with HF in RCTs.

Study Design

A qualitative descriptive study was conducted!? using a directed content analysis
approach.13:12 The study was approved by the university institutional review board (IRB).
Approval was obtained from participants by e-mail prior to data collection.

Setting and Sample

The sample was intervenors from research teams led by the same P1 (SJ Pressler) who
had delivered nurse-enhanced CCT interventions to patients with HF.11.14.15 |n these RCTs
were, the initial intervention delivery visits were performed in patients’ homes for the
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majority of patients (over 90% of patients. If patients preferred, the initial visit was
completed at the clinic or school of nursing. All patients performed the CCT interventions
in their homes using BrainHQ from PositScience for 8 weeks. The CCT interventions were
unsupervised and asynchronous. The BrainHQ CCT was designed based on the knowledge
of neurogenesis and neuroplasticity principles.1® Patients with HF randomized to the CCT
intervention had significant improvement in memory!! and working memory14 compared to
patients randomized to the active control group. In all 3 studies, the CCT was delivered in
combination with the nurse-enhancement interventions that included education and support,
assessment of clinical condition changes, and monitoring the treatment fidelity. 1

Inclusion criteria for intervenors were: 1) had to have delivered the CCT intervention to at
least 1 patient who in enrolled in MEMOIR studies; and 2) able to understand and speak
English. The names of intervenors who met these criteria were provided by the PI of the

3 RCTs to be invited through e-mails. The invitation e-mails included a study information
sheet that contained information about the purpose of the current study. Intervenors who
agreed to participate received e-mails from the first author with a full explanation of the
study purpose and methods to help them consider the questions prior to the interview.

Data Collection/ Procedures

The first author conducted all the individual interviews using 2 open-ended statements and
2 questions (Figure 1). These questions were developed by the research team to identify

the intervenors’ perceived facilitators, defined in this study as “an intervenor’s perception of
factors that help/promote the implementation of CCT interventions among patients with
HF” and perceived barriers, defined as “an intervenor’s perception of the challenging
factors encountered when implementing the CCT interventions among patients with HF”.
Interviews were audio- or video-recorded and lasted 20-35 minutes (average 27.5 minutes).
Demographic characteristics were collected at the end of the interviews.

Data Analysis

Directed content analysis1213:16 was used to analyze the intervenors’ data to identify
perceived facilitators and barriers. During the interviews, the intervenors had the opportunity
to clarify their responses as they were asked after each answer to give more information or
examples. The interviewer asked follow-up questions and restated the intervenors’ answers
and then asked them if they agreed. All participants agreed with the restatement that was
provided by the interviewer during the interview after each answer. Participants were not
provided a written summation of their responses at the completion of the data collection
process. First, the recorded interviews were transcribed verbatim. Second, transcriptions
were independently reviewed and compared with the recordings by the first author and

a second reviewer, who was a PhD nursing student, to ensure consistency and accuracy.
Third, the data were read several times line-by-line by the first author to get a general
understanding of the 1participants’ statements. Then, data were highlighted and coded as
perceived facilitators and barriers by identified meaning unit. The unit of analysis was the
narrative description of the 7 intervenors and composed of keywords, phrases, or complete
sentences. NVivo 11 qualitative data analysis software was used for organizing the coded
data. The identified themes were revised and discussed by the research team until consensus
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and agreement was reached on the final derived themes with no discrepancies. Finally,
clusters were generated from the identified codes, aggregated into categories with brief
headings, and then combined into broader, meaningful categories to formulate the final
themes.’

Trustworthiness of findings was assessed by addressing credibility and dependability. The
collected data and interpretation were checked by the first author and another reviewer to
ensure that the interpreted data were matched with the emergent codes, categories, and
themes.18

Descriptive statistical analyses were conducted to describe specific characteristics of the
sample using SPSS. The demographic questionnaire included age, gender, race, professional
type, level of education, and length of duration time delivering the interventions.

Eleven intervenors who participated in at least one CCT among patients with HF were
invited to participate. Seven (63%) intervenors agreed to participate (all women; median age
39 years, range 27 to 58; self-identified race white = 5 and Asian = 2). Two intervenors
contacted did not respond to the email invitations and 2 intervenors declined to participate
because of lack of interest and time. At the time of the parent studies, 2 intervenors had
bachelor’s in nursing degrees, 1 had a master’s in nursing degree, 3 had bachelor’s and
master’s in nursing and were Ph.D. nursing students, and 1 had a Ph.D. degree in nursing.
Duration in the intervenor role ranged from 8 weeks to 3 years.

The intervenors described their experience regarding the CCT intervention as a “process”,
starting from receiving the training for intervention delivery to implementing the
intervention. Findings from directed content analysis revealed 10 categories identified as
perceived facilitators combined into 4 main themes of: 1) training for intervention delivery;
2) supportive work environment; 3) pre-specified implementation guide; and 4) confidence
and awareness. Five categories were identified as perceived barriers combined into 3 main
themes of: 1) technical issues, 2) logistic issues, and 3) sample characteristics.

Perceived Facilitators

Four main themes emerged from combining 10 categories of perceived facilitators of
treatment fidelity in implementing the CCT intervention. Illustrative quotations and
summary are presented in Table 1. In the first theme of training for intervention delivery,
intervenors described the training as formal education that they received at the beginning of
the study before they delivered the intervention. In this theme, intervenors described their

perceptions of the training as “standardized training”, “written manual for intervenors”, and
“different training techniques”.

“Standardized training” was the most frequently reported category perceived by the
intervenors. Assessing and improving the training of nurse intervenors is an important area
of treatment fidelity. Standardized training may serve to enhance intervenors’ confidence
and capability in delivering the intervention. All intervenors indicated that they satisfactorily

J Cardjovasc Nurs. Author manuscript; available in PMC 2024 October 03.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Algashgari et al.

Page 5

“received the same type of training” on how to deliver the intervention during the orientation
before they started working with the patients. They described how they received a “one-to-
one” “massive training” from the research team. The intervenors mentioned that receiving
the study protocol with standard procedures as a part of training was helpful to familiarize
themselves with all procedures and measurements used in the study. They reported that
being familiar with the study protocol during the training helped them to deliver the
intervention and maintain consistency.

“Written manual for intervenors” was the second frequent category that was identified as

a perceived facilitator for implementing the CCT. All intervenors expressed appreciation of
having the written step-by-step manual specifically for intervention process (e.g., delivery,
weekly phone calls, progress check, pick up, troubleshooting). They said that the manual
was the “most helpful resource” in delivering consistent instructions to the patients. The
intervenors’ written manual “has all types of information”, as described by an intervenor.

The third category was the using of “different training techniques”. The intervenors
expressed that they experienced different training techniques through their training, such

as starting with “a checklist for all the intervention procedures”, “structured practice”, and
“role-playing intervention delivery”. Some intervenors mentioned that they received annual
intervention training, practiced the intervention delivery, and were evaluated by the research
team on-site during the actual intervention delivery to ensure consistency and minimize drift

in delivering the same high quality of interventions to the patients with HF over time.

The second theme of supportive work environment emerged as one of the perceived
facilitators that helped the intervenors by encouraging them during the training and
while implementing the interventions in real-world settings. Working in supportive work
environment helped the intervenors to overtake any encountered struggle. This theme
included 2 categories of “teamwork” and “intervention meetings” on a regular basis.

“Teamwork” was the first category that encompassed the positive attributes of the work
environment that the intervenors perceived. They described teamwork as communicating
with the team and getting help and support regarding questions encountered when
implementing the interventions. Most intervenors stated that contacting a team member who
“was more experienced” in troubleshooting was very helpful. Team members were readily
available to answer questions and share solutions to issues. They described being a part of a
team as encouraging and motivating work to satisfactorily deliver the intervention.

The second category was the occurrence of regular, weekly “intervention meetings”, where
all study team members gathered to review weekly intervention activities and discuss any
issues encountered. All intervenors appreciated these meetings because they could address
potential issues in advance. They were comfortable sharing any struggle or issue and getting
helpful answers during the meetings. An intervenor described these regular intervention
meetings as “the best facilitators” to learn, teach, and deliver the interventions.

The third theme that emerged as a perceived facilitator was the pre-specified implementation
guide for patient interaction. Having a well-designed plan to implement the intervention
improved and eased the process of delivering and implementing the intervention with fewer
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struggles and difficulties. “Providing written manual for patients”, “using the teach-back
method” during the intervention delivery, and “referencing the study protocol” while trouble
shooting were the most useful facilitators as perceived by the majority of the intervenors.

The first category, “written manual for patients,” supported the process of implementing the
intervention that was delivered to the “very ill patients, the patients with HF”, as described
by the intervenors. Most of the intervenors mentioned that these written instructions played a
critical role in clarifying the steps of completing the intervention to ensure that proper steps
were taken to complete the intervention. An intervenor reported that the written intervention
instructions had a clear, detailed description and explanation about how to demonstrate the
intervention “step-by-step”. The intervenors recognized that all patients appreciated having
this kind of detailed instructions that helped them with much less need to memorize the
instructions or need to ask for further help from the intervenors. An intervenor said, “the
patients don’t need to actually memorize, they can follow without any trouble.”

“Using the teach-back method” facilitated the process of delivering the intervention as
perceived by most of the intervenors. Intervenors assessed patients’ understanding of the
intervention by asking them to explain what they have to do. This method has been
emphasized by most intervenors that helped them in ensuring effective patient training and
comprehension. An intervenor said, “the teach-back was very helpful because then we could
identify exactly where the disconnect was and which areas we needed to work on more.”

The third category was “referencing the study protocol” that facilitated the intervention
implementation as perceived by the intervenors. All intervenors recognized that having
access to the study protocol was helpful so that they could explain to patients why and how
this intervention needed to be implemented. “A standardized intervention was delivered to
the patients by following the study protocol”, as described by an intervenor.

The fourth main theme that emerged as a perceived facilitator was confidence and
awareness. The intervenors believed that their previous experience in working with
chronically ill people and patients’ cooperation, through their awareness of their cognitive
dysfunction, played an important role in implementing the CCT intervention effectively.

Intervenors who had “previous experience” in delivering interventions like the cognitive
intervention, or nurse intervenors who had a previous experience working with chronically
ill patients, believed that their experience made them feel confident to deliver the
intervention effectively. Some intervenors stated that the person responsible for delivering
the intervention to patients with chronic conditions, such as HF, needs to be aware of how
to deal specifically with “these very ill patients, how to communicate well with them, and
how to teach them”. Thus, some intervenors described the confidence of the intervenors as
“a critical characteristic” that should be considered in organizing the intervention team to
enhance the delivery process and encourage the patients to engage well in the intervention.

“Patients’ awareness” of their cognitive dysfunction was one of the perceived facilitators
that helped the intervenors to implement the intervention regardless of the patients’ serious
condition. The intervenors emphasized that the more aware the patients were of their
cognitive dysfunction, the more motivated they were to participate, learn, and interact well
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with the intervenors, which will facilitate the process of implementing the CCT intervention.
Some intervenors perceived that the patients’ awareness of their needs and their interest in
doing the intervention activities were expectancy signs of their “ability to make their minds
stronger or keep them sharp.” Thus, the patients’ awareness played as a motivation to the
patients themselves to learn and interact well with the intervenors and facilitate the process
of delivering the CCT intervention.

Perceived Barriers

Three main themes emerged from combining 5 categories of perceived barriers to treatment
fidelity in implementing the CCT intervention. Illustrative quotations and summary are
presented in Table 2. In the first theme, most intervenors emphasized that technical issues
related to using a computer for the cognitive training hindered the process of delivering

the CCT intervention. The 2 categories of “computer” and “internet issues” comprised the
theme of technical issues.

The intervenors perceived that most of the technical issues they encountered during
implementing the CCT were caused by using rebuilt laptop computers that had some issues
(e.g., unexpectedly stopped). Most intervenors mentioned that the computers sometimes ran
slowly or were unreliable (e.g., freeze or unable to finish the assigned training) as they were
relatively old computers and the issues made it difficult to complete the tasks in a timely
manner. An intervenor said, “the laptops are a little old and sometimes they will just shut
down.” However, the intervenors believed that having a strong technical support staff and
having a research team member who was knowledgeable in computer skills and delivery
were helpful in solving the encountered technological issues.

No internet access or slow internet speed at patients’ home was the other technical issue

the intervenors perceived. Some intervenors reported that the internet sometimes was not
available in some patients’ homes, so they “needed to carry a portable Wi-Fi” to use as

a remote internet access for the patients to complete the intervention. The patients” house
locations in rural areas that have a poor internet access was another technical issue the
intervenors encountered. As they said, “but that [internet access] is not always dependable.”
This issue may have influenced the patient’s ability to complete the cognitive training
activities as one intervenor indicated that “if the internet access isn’t very good, the training
stuff can be a kind of slow to load up the training.”

The second barrier perceived by the intervenors was the logistical issues presented mainly in
managing the traveling to patients’ homes to deliver the intervention. Most of the intervenors
perceived that traveling to patients’ homes and balancing intervenors’ schedules were the
biggest barriers while delivering the CCT within a specific window of time to follow the
study protocol. An intervenor said “my number one [barrier] was travel” meant travel

to patients’ homes for intervention delivery. Implementing the intervention requires the
intervenors to meet the patients mostly in their homes, but intervenors perceived that it
might be challenging to drive to several homes on the same day, especially if the patients
scheduled on the same day live far away from each other. Finding time to drive to different
areas besides dealing with the changes in the scheduled appointments was indicated by most
of the intervenors as challenging. They said, “the logistics were mainly the biggest issue,”
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“the logistics and the number of participants that we’re getting into the study were probably
the two biggest barriers.”

In the last main theme, some intervenors perceived that some of the sample characteristics,
such as older age and low computer literacy, might have been associated with having more
difficulties during the intervention delivery and weekly intervention calls. Patients’ older
age was the most prevalent category that was perceived by the intervenors as a barrier

that delayed the process of implementing the intervention. The intervenors emphasized that
the older patients experienced or might experience more challenges during learning and
completing the intervention, especially when they had a chronic condition like HF. As an
intervenor described the older patients’ struggles as a barrier “it says a lot about aging
population” Some intervenor reported that some of the older patients were frustrated with
the length of time it took to learn how to do the intervention activities, after completing the
data collection interviews with cognitive tests. An intervenor response to the question about
barriers was “the age of a lot of the patients... some of the patients would get frustrated.”

The intervenors perceived that patient’s computer literacy was the most important
characteristic that should be considered while delivering the interventions, as the CCT
intervention depends mostly on participants using a computer to demonstrate some cognitive
tasks. All the intervenors mentioned the diverse computer literacy level of patients who
received the CCT intervention. An intervenor mentioned how it was difficult to use the
computer by some patients “they just couldn’t seem to use a computer-... they couldn’t
figure out the computer.” Some intervenors mentioned that they sometimes had to teach

the patients the basics skills to use the computer, such as simple terms regarding computer
functions (e.g., “capital letter” instead of “caps lock,” and “press this left side button twice”
rather than double click). An intervenor said, “I think a lot of the difficulty for the patients
was learning computers in general.”

Discussion

To the authors’ best knowledge, this is the first study to evaluate the intervenors’ perceptions
of implementing the CCT among patients with HF for the purpose of assessing perceived
facilitators and barriers to treatment fidelity. A qualitative descriptive study, using semi-
structured, open-ended interviews, was conducted for a total of 7 intervenors who were
educated to and delivered the CCT intervention in 3 previous studies among patients with
HF. This study has the strength of identifying facilitators and barriers among intervenors
who had different levels of education, different professional roles, and different lengths of
time working in the intervention role.

It is important to note that these CCT interventions were nurse-enhanced interventions that
were developed and tested by nurses. The nurse-enhanced interventions were delivered

by trained intervenors and under the guidance of nurses with graduate education in
nursing. Intervenors played an important role in delivering the interventions of cognitive
training, include providing health education, home visits, monitor patient’s adherence to
theintervention, and evaluating patient’s progress, which all support treatment fidelity.
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Although the CCT interventions were beneficial in improving cognition among patients
with HF and other populations,1® treatment fidelity assessment through the intervenors’
perceptions was lacking in most CCT studies. The Behavior Change Consortium (BCC)
encouraged treatment consistency in behavioral intervention studies, such as the cognitive
training interventions, through enhancing the components of treatment fidelity1°.

The treatment fidelity process starts with a design of the intervention including its specific
components, such as design manuals for intervenors and for patients, intervenors’ training
(content, time, practice), and regular meetings to evaluate progress and troubleshoot issues
early.20 Therefore, most results from this study were similar to which have been identified
and recommended as critical components for assessing treatment fidelity.19-21.22 Beyond
what is in the treatment fidelity recommendations, the current study found new components
that will be helpful for investigators to implement in future studies.

Overall, the intervenors had positive perceptions about implementing the CCT among
patients with HF based on the perceived facilitators. Although the study purpose was
focused on 2 components of treatment fidelity, training providers and implementing the
intervention, some of the comments were related to the study design, too. All intervenors
emphasized the importance of receiving an intense, standardized training and having the
written manual instructions available for all procedures before delivering the intervention
to the patients. Standardized training is a substantial domain of treatment fidelity to
guarantee satisfactorily trained intervenors for delivering the intervention per protocol.10 To
standardize the intervention delivery and eliminate differences in delivery a detailed written
manual is highly recommended.23 The intervenors reported use of different techniques in
training as a facilitator, including using a training checklist, having certified training, role-
playing, and observing the actual intervention delivery. These methods were recommended
by the BCC to ensure the intervenors’ skill acquisition for valid intervention delivery.

Receiving training in specific interventions, especially CCT, needs to be designed

and monitored using different training techniques. These techniques are important to

ensure consistent, high-quality intervention delivery in order to enhance the intervenors’
comprehension and capability in implementing the intervention among the patients.
Monitoring the intervention implementation needs regular meetings and supervision1? as
well as a supportive work environment. Supportive work environment showed a significant
benefit in increasing the productivity and problem-solving among the intervenors while
participating in delivering the CCT intervention. As shown in a recent systematic review,
the productivity of academic research was influenced by the organizational and psychosocial
characteristics, such as collaborative teamwork and workplace environment.24 Collaborative
teamwork and regular meetings help early identification of any issue or deviation that might
affect the rhythm of implementing the intervention.

Intervention implementation was facilitated by having pre-specified implementation

guide to standardize the intervention delivery process as perceived by intervenors. The
recommendations of BCC emphasized the need of reducing differences within the patients
who received the intervention.2> Thus, providing scripted instructions for patients is
important to ensure that the same intervention delivered in the same condition for all the
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patients in the study. As well as, using the teach-back method with the patients was helpful
to ensure that the patients received a comprehensive teaching to complete the intervention
and enhance self-care.28 Referencing and adhering to the study protocol also enhanced
implementing the intervention equally between the patients and ensure that the intervenors
have the same comprehension regarding delivering the intervention.10

Beyond what is in treatment fidelity checklist, intervenors’ confidence to deliver the
intervention and patients’ awareness of their needs were perceived as essential facilitators
for effective intervention implementation. One of the nurses’ responsibilities is teaching the
patients and providing them with instructions during the regular nurse-patient interacting.
Thus, it should be considered when organizing an intervention team in behavioral
interventions, such as CCT interventions. The patients’ awareness of their cognitive
dysfunction could play a critical role in implementing the intervention, as the patients would
be more interested in completing the cognitive training to improve their cognition.

While the majority of the intervenors’ perceptions were positive, some encountered factors
were perceived as barriers to treatment fidelity. Although these barriers might hinder
implementing the intervention, most of them were manageable without great complications.
Elements of the study design were challenging for some intervenors, such as the home-based
intervention delivery and sample characteristics of patients with HF.

Most intervenors mentioned concerns regarding the barriers that were either directly or
indirectly related to the technical issues (e.g., using a computer and an internet for CCT) that
might have affected the intervention implementation efficiency. These are perceptions and
are not necessarily consistent with actual data. In MEMOIR-HF, specific computer problems
and changes in computers were carefully monitored to ensure smooth intervention delivery.
Nevertheless, investigators need to purchase high-quality equipment and closely monitor
implementation for the duration of the study to ensure the efficacy of the intervention

and minimize the confusion of the poor enactment whether because the patients’ ability

to practice or the computer ability to run the intervention. Also, the investigators need to
consider using CCT interventions that is not requiring internet access to ease the training
process.

Concerns related to logistic issues presented in managing their time while traveling to the
patients’ homes in different areas and dealing with the last-minute schedule change may
cause some difficulties, as perceived by the intervenors. Although the intervenors identified
travel to patients’ homes as a barrier, this travel was a strength of the MEMOIR studies.
The home-based CCT intervention was designed for the ease and convenience of the patients
with HF and their family caregivers. Patients with HF have multiple physician visits and it
was a burden to them and the caregivers. The recruited patients in these studies live within
60 miles of the school of nursing, and the intervenors were reimbursed for travel time and
mileage. Thus, designing alternative strategies to home-visit may be useful in the future.
For example, meeting patients when they have physician visits or after physician visits to
limit travel time. However, it should be considered that the CCT intervention needs more
preparation in a place that patients could feel more comfortable to use the computers.
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Other barriers reported by the intervenors were the patients’ education level and computer
literacy that might be a challenging to implement the intervention. Even though the
intervenors perceived the older age, education level, and computer literacy as barriers,

the literature shows that older patients with cognitive dysfunction satisfactorily completed
the CCT intervention.27-28 Thus, well-prepared study protocols to overcome the barriers
(e.g., instructions with graphics or pictures, supplemental information sheets for computer
function) would facilitate treatment fidelity in delivering CCT.

Although there are some barriers due to the intervention delivery setting being a home-based
such as internet access and scheduling issues due to intervenor’s traveling, home-based
interventions are beneficial for patients with HF who are more likely to have physical
limitations due to HF symptoms (e.g., swelling on lower extremities, fatigue, or shortness

of breath). Thus, we discussed the need for strategies to overcome the barriers while not
requiring traveling for the patients with heart failure.

This study has limitations worthy of comment. The sample of intervenors was small, and

all were women. Intervenors were recruited from the research teams led by the same Pl
who had delivered CCT interventions using BrainHQ, which may limit generalizability of
the results. It would be valuable in future work to increase the sample size and include
intervenors from other studies that used CCT interventions to other population other than
HF to include other investigative team and patient populations. It is important to consider
different studies that used computerized intervention to confirm facilitators and barriers that
might be encountered while delivering this kind of intervention with different populations.
Another limitation was that the number of interventions delivered by each intervenor was
not available. This lack limited generalizability of the findings and therefore, finding should
be interpreted cautiously. The data were perceptions of the intervenors. The responses were
based on questions that asking about the training and the intervention delivery. However,

a different set of questions centered around each component of treatment fidelity may

have yielded different results. Participants were not provided a written summation of their
responses at the completion of the data collection process, that may have led to other
findings.

Conclusions

This study is novel because it is focused on research intervenors’ perceptions of delivering
CCT interventions. During the delivery of CCT intervention, the intervenors experienced
both facilitators and barriers to treatment fidelity. The perceptions of intervenors described
the CCT as a promising intervention for improving cognition among HF patients with
cognitive dysfunction. The results will assist future investigators using CCT to strengthen
treatment fidelity.

Acknowledgment

The authors thank the Ministry of Education in Saudi Arabia for a Ph.D. scholarship for EA administered by the
Saudi Arabian Cultural Mission (SACM) and Nursing College, Jazan University, Saudi Arabia. The authors thank
Danielle Short, RN, Indiana University School of Nursing for assistance with reviewing the transcribed data on

J Cardjovasc Nurs. Author manuscript; available in PMC 2024 October 03.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Algashgari et al.

Page 12

this study. The MEMOIR studies were funded as follows: MEMOIR-HF, National Institute of Nursing Research

INR) NR016116; MEMOIR-1 NINR NR008147 and NINR P30 NR009000; and MEMOIR-2 University of
chigan MCubed.

Indiana University School of Nursing faculty funds for manuscript transcription.

(N

Mi
Funding
References

1

10

11.

12.

13.

14.

. Virani SS, Alonso A, Aparicio HJ, et al. Heart Disease and Stroke Statistics-2021 Update: A

Report From the American Heart Association. Circulation. 2021;143(8):e254—e743. doi:10.1161/
CIR.0000000000000950 [PubMed: 33501848]

. Doehner W, Ural D, Haeusler KG, et al. Heart and brain interaction in patients with heart failure:

overview and proposal for a taxonomy. A position paper from the Study Group on Heart and
Brain Interaction of the Heart Failure Association. European Journal of Heart Failure Supplements.
2018;20(2):199-215. doi:10.1002/ejhf.1100

. Pressler SJ, Kim J, Riley P, et al. Memory dysfunction, psychomotor slowing, and decreased

executive function predict mortality in patients with heart failure and low ejection fraction. Journal
of Cardiac Failure. 2010;16(9):750-760. doi:10.1016/j.cardfail.2010.04.007 [PubMed: 20797599]

. Sterling MR, Jannat-Khah D, Bryan J, et al. The prevalence of cognitive impairment among

adults with incident heart failure: The “Reasons for Geographic and Racial Differences
in Stroke” (REGARDS) study. Journal of Cardiac Failure. 2019;25(2):130-136. doi:10.1016/
j.cardfail.2018.12.006 [PubMed: 30582968]

. Cannon JA, Moffitt P, Perez-Moreno AC, et al. Cognitive impairment and heart failure:

Systematic review and meta-analysis. Journal of Cardiac Failure. 2017;23(6):464-475. doi:10.1016/
j.cardfail.2017.04.007 [PubMed: 28433667]

. Leto L, Feola M. Cognitive impairment in heart failure patients. Journal of Geriatric Cardiology.

2014;11(4):316-328. doi:10.11909/j.issn.1671-5411.2014.04.007 [PubMed: 25593581]

. Lovell J, Pham T, Noaman SQ, Davis M-C, Johnson M, Ibrahim JE. Self-management of heart

failure in dementia and cognitive impairment: A systematic review. BMC Cardiovascular Disorders.
2019;19(1):N.PAG. do0i:10.1186/s12872-019-1077-4

. Kua ZJ, Valenzuela M, Dong Y. Can computerized cognitive training improve cognition in patients

with heart failure?: A review. Journal of Cardiovascular Nursing. 2019; 34 (2): E19-E27. doi:
10.1097/JCN.0000000000000558. [PubMed: 30585868]

. Gary RA, Paul S, Corwin E, et al. Exercise and cognitive training as a strategy to improve

neurocognitive outcomes in heart failure: A pilot study. American Journal of Geriatric Psychiatry.
2019;27(2): 809-819. 10.1016/j.jagp.2019.01.211

. Bellg AJ, Borrelli B, Resnick B, et al. Enhancing treatment fidelity in health behavior change
studies: Best practices and recommendations from the NIH Behavior Change Consortium. Health
Psychology. 2004;23(5): 443-451. doi:10.1037/0278-6133.23.5.443 [PubMed: 15367063]
Pressler SJ, Therrien B, Riley PL, et al. Nurse-enhanced memory intervention in heart

failure: The MEMOIR study. Journal of Cardiac Failure. 2011;17(10):832-843. d0i:10.1016/
j.cardfail.2011.06.650 [PubMed: 21962422]

Sandelowski M Focus on research methods: What ever happened to qualitative?

Research in Nursing & Health. 2000;23(4): 334-340. 10.1002/1098-240x(200008)23:4<334::aid-
nur9>3.0.co;2-g, PubMed: 10940958. [PubMed: 10940958]

Bengtsson M How to plan and perform a qualitative study using content analysis. Nursing Plus
Open. 2016;2: 8-14. 10.1016/j.npls.2016.01.001.

Pressler SJ, Titler M, Koelling TM, et al. Nurse-enhanced computerized cognitive training
increases serum brain-derived neurotropic factor levels and improves working memory in

heart failure. Journal of Cardiac Failure. 2015;21(8):630-641. doi:10.1016/j.cardfail.2015.05.004
[PubMed: 25982826]

J Cardjovasc Nurs. Author manuscript; available in PMC 2024 October 03.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Algashgari et al.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

Page 13

Pressler SJ, Giordani B, Titler M, et al. Design and rationale of the cognitive intervention
to improve memory in heart failure patients study. Journal of Cardiovascular Nursing.
2018;33(4):344-355. doi:10.1097/JCN.0000000000000463 [PubMed: 29601367]

Graneheim UH, Lundman B. Qualitative content analysis in nursing research: Concepts,
procedures and measures to achieve trustworthiness. Nurse Education Today. 2004;24(2):105-112.
10.1016/j.nedt.2003.10.001 [PubMed: 14769454]

Kearney MH. Levels and applications of qualitative research evidence. Research in Nursing &
Health. 2001;24(2): 145-153. 10.1002/nur.1017 [PubMed: 11353462]

Shenton AK. Strategies for ensuring trustworthiness in qualitative research projects. Education for
Information. 2004;22(2): 63-75. 10.3233/EF1-2004-22201

Yang HL, Chan PT, Chang PC, et al. Memory-focused interventions for people with cognitive
disorders: A systematic review and meta-analysis of randomized controlled studies. International
Journal of Nursing Studies. 2018;78: 44-51. 10.1016/j.ijnurstu.2017.08.005 [PubMed: 29110906]

Toglia J, Lee A, Steinberg C, & Waldman-Levi A. Establishing and measuring treatment fidelity
of a complex cognitive rehabilitation intervention: The multicontext approach. British Journal of
Occupational Therapy. 2020;83(6): 363-374. 10.1177/0308022619898091

Dunn W, Little LM, Pope E, et al. Establishing fidelity of occupational performance coaching.
OTJR: Occupation, Participation and Health. 2018;38(2): 96-104. 10.1177/1539449217724755
[PubMed: 28821218]

Gearing R, El-Bassel N, Ghesquiere A, et al. Major ingredients of fidelity: A review and scientific
guide to improving quality of intervention research implementation. Clinical Psychology Review.
2011;31(1): 79-88. 10.1016/j.cpr.2010.09.007 [PubMed: 21130938]

Sidani S, & Braden CJ. Design, evaluation, and translation of nursing interventions. John Wiley
and Sons Ltd; 2011.

Aboagye E, Jensen I, Bergstrom G, Bjoérk Bramberg E, Pico-Espinosa OJ, & Bjérklund C.
Investigating the association between publication performance and the work environment of
university research academics: A systematic review. Scientometrics. 2021;126(4): 3283-3301.
10.1007/s11192-020-03820-y

Robb SL, Burns DS, Docherty SL, & Haase JE. Ensuring treatment fidelity in a multi-site
behavioral intervention study: Implementing NIH behavior change consortium recommendations
in the SMART trial. Psycho- Oncology. 2011;20(11): 1193-1201. 10.1002/pon.1845 [PubMed:
22012943]

Dinh TH, Bonner A, Clark R, Ramsbotham J, & Hines S. The effectiveness of the teach- back
method on adherence and self-management in health education for people with chronic disease: A
systematic review. JBI Evidence Synthesis. 2016;14(1): 210-247. doi:10.11124/jbisrir-2016-2296
Hill NT, Mowszowski L, Naismith SL, Chadwick VL, Valenzuela M, & Lampit A. Computerized
cognitive training in older adults with mild cognitive impairment or dementia: A systematic
review and meta-analysis. American Journal of Psychiatry. 2017;174(4): 329-340. 10.1176/
appi.ajp.2016.16030360 [PubMed: 27838936]

Lampit A, Hallock H, & Valenzuela M Computerized cognitive training in cognitively healthy
older adults: A systematic review and meta-analysis of effect modifiers. PLoS medicine.
2014;11(11): e1001756. 10.1371/journal.pmed.1001756 [PubMed: 25405755]

J Cardjovasc Nurs. Author manuscript; available in PMC 2024 October 03.



1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Algashgari et al.

Page 14

What’s New?

. Exploring the intervenors’ experiences and perceptions is critical to identify
facilitators and barriers to treatment fidelity to improve the process of
interventions delivery in future studies.

. Beyond what is in the treatment fidelity recommendations, the current study
found new components that might help the future investigators in designing
and implementing CCT interventions with high treatment fidelity.

. The perceptions of intervenors described the CCT as a promising intervention
for improving cognition in HF patients with cognitive dysfunction.
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e Tell me about your experience in providing the )
CCT intervention to the HF patients. )
.
v e Tell me about the intervention.
J
e What was your experience regarding the )
facilitators in providing the intervention? )
e What was your experience regarding the |
barriers in providing the intervention? )
Further clarifying and follow-up questions asked depending on the participants’
responses:
*Can you tell me more about that? *When you say [...] what are you
*Can you give me an example? actually meaning/doing?
Figure 1.

The Interview Guides and Clarifying Questions for Qualitative Descriptive
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Percieved Facilitators of Treatment Fidelity: Quotations, Categories, and Themes
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Example Quotations

Categories

Themes

“We received the same type of training.”

“I use that all the time to go back and look at the instructions again to make sure
1I’m doing everything right.”

“We have a checklist to start with,” “It’s kind of playing a role,” “massive

training,” “annual recertification.”

“It’s good to be able to talk with the group to see did I do the right thing!”

“Team meetings were definitely the best.”

“They (participants) don’t need to actually memorize,
any trouble.”

they can follow without

“I would have them teach back and demonstrate back how to do it.”

“A hardcopy of the protocol for consistency is pretty good.”

“Feeling comfortable...some of it was already familiar | had used in a previous
study.”

“They’re aware of their cognitive health and their ability to influence their
cognition based on the activities they’re doing.”

1. Standardized training

2. Written manual for
intervenors

3. Different training
techniques

1. Teamwork

2. Intervention meetings

1. Written manual for patients

2. Teach-back method

3. Referencing the study
protocol

1. Intervenors’ experience

2. Patients’ awareness

1) Training for
intervention delivery

2) Supportive work
environment

3) Pre-specified

implementation guide

4) Confidence and
awareness
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Table 2.

Percived Barriers to Treatment Fidelity: Quotations, Categories, and Themes

Page 17

Example Quotations Categories

Themes

“Laptops are a little bit old, sometimes they just shut down.” 1. Computers issues

“If the internet access isn’t very good, the training stuff can be kind of slow to load 2. Internet issues

up the training.”

“My number one (issue) was travel.” 1. Travelling to patients’
homes
“The age of a lot of the patients... some of them would get frustrated.” 1. Older age

“Not familiar with a computer or how to login or use a mouse,” “They don’t know 2. Low computer literacy

what click means.”

1) Technical issues

2) Logistic issues

3) Sample’s
characteristics
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