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DATA ANALYSIS CAPSTONE PROJECT

Presenter Notes
Presentation Notes
Welcome. We’re going to be exploring data analysis of an AI-based outreach tracker for patients noted to have an incidental finding on imaging studies. 
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The first thing you might note on this slide is a picture of some of the sisters that started my organization. I have always been proud of my organization for its commitment to patient safety, innovation, and quality improvement. My organization has time and time again regarded opportunities as just that, a chance to do something about an issue rather than simply state that something isn’t working. I am so grateful for this project and the ability I’ve had to explore artificial intelligence and data analytic software via Follow Up Manager. I am eternally grateful to Danny Martin, my executive sponsor. Danny has been such a wonderful support throughout this entire process. I’m confident that his calm and easygoing guidance will make it possible to thoroughly explore all that Follow Up Manager has to offer, and to consider changes that can be done to improve an already outstanding innovation.I would also like to acknowledge Jessica Alexander, our instructor for this course. Jessica has been such a fantastic resource, filled with real life experience and so much wisdom. She has been available for so many moments where I felt like I was getting into the weeds during this project, and her presence and support has been crucialSimilarly, my classmates and informatics partners have been outstanding during this entire process. Their partnership in going over ideas, sharing concepts, and vetting out best solutions has been extremely beneficial. We are bonded in nerdy affection for one another. Finally, and I say this from the bottom of my heart, I thank my husband. When I doubted myself, he staunchly disagreed with my assessment. When I complained, he endured my rants with poise, often retorting with chocolate and a cute smile. He turned down sporting events on television when I needed to pace the house in silence. On weekends he created and served sumptuous meals that I still find myself thinking about. But that’s not all; every single time the dryer beeped, he ran over and grabbed the load. Let me just repeat that in case some of you became dizzy and assumed that you misread this: he would hear the beep, run over to the dryer, grab the load, and then fold all the laundry in case that wasn't implied. He has been my best friend and champion throughout this program, just as he has for the last 31 years



PROBLEM IDENTIFICATION

• Background
• Problem Statement
• Problem Significance
• PICO question
• Purpose Statement

Presenter Notes
Presentation Notes
Background- Gaps related to incidental findings were identified in 2012 after 14 patients, over the course of the year, presented to a Providence hospital with advanced cancers. Of these patients, 12 had advanced lung cancer, one had pancreatic cancer, and one had renal cancer. The hospital performed a root cause analysis (RCA) investigation, and it was determined that the cancers had been detected on unrelated xrays months to years earlier, though the patients had not been informed, even though the masses had been noted by radiologists and recommendations for follow up documented. The patients took legal action, and the resulting lawsuits settled for between 200 and 600 thousand dollars each. The total financial ramification to the organization related to medical dollars spent on treatment of advanced cancers was between estimated between 2.8 and 8.4 million dollars. There was no way to estimate the ramifications of lost years of life for patients or their families. The problem is this: Between 20% and 40% of x-rays capture incidental findings, and follow-up rates for those patients are not ideal. An incidental finding that requires follow-up is commonly referred to as an actionable incidental finding (AIF). This is largely due to the fact that communication regarding follow-up recommendations tends to be poor, creating huge patient and provider safety concerns. The significance for my organization and other very large healthcare systems, lies in the fact that the assurance of timely outreach to AIF patients is arduous if not unachievable using traditional methodologies. Many patients that present for emergency services are not necessarily members of that healthcare systems, and their contact information may be not be complete enough for proper outreach.Another organizational problem is in how AIF recommendations are made. Vague verbiage on the need for follow-up can leave emergency providers, primary providers, and other outreach members struggling to relay clear messages. For a recommendation to be fully actionable, the follow-up parameters must be specific, which is challenging to ensure in a system with thousands of imaging centers in their domain. Because closing the loop of communication is so important, a system with clear outreach documentation is crucial. 



PICO

• P: AIF Patients
• I: Nuance
• C: Traditional Outreach
• O: Rate of follow up
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So a burning questions was asked: for patients with incidental lung nodules in a primary care clinic, how does the use of Nuance technology (AI and mPower analytics) for radiological finding management, compared to the standard practice without Nuance technology, impact the rate of clinical outreach completion within a 3-month period, as measured by response time for patient follow-up and patient compliance rates?



PURPOSE STATEMENT

Closed- Loop 
Multi-System 

Tracking

Earlier 
Diagnostics

Improve Follow 
Up

Presenter Notes
Presentation Notes
The purpose of this project is to demonstrate that the use of a closed-loop, multi-system tracking platform can address the problem of poor clinical follow-up in patients with AIF. To address the AIF communication problem, my organization purchased a software program by Nuance, which marries artificial intelligence (AI) with mPower advanced data analytics. Through the Nuance platform, AI can scan thousands of radiology records and identify patients with AIF recommendations. That information is analyzed and sorted by mPower, ultimately being converted into an alert dashboard entitled Follow Up Manager (FUM). With a goal of exploring and working within the FUM alert dashboard, a volunteer from each region of the first wave of the pilot was requested.



REVIEW OF LITERATURE

• Zaki-Metias et al. (2023) closed-loop, systematic 
tracker that improved outreach. 

• Mannix et al. (2021) success of a systematic, closed-
loop system as well. 

• Hammer et al. (2019) made a case for developing a 
similar tool, as did Bagga et al. (2022) and Moore et 
al., (2023). 
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Zaki-Metias et al. (2023) described a closed-loop, systematic tracker that improved outreach. Mannix et al. (2021) described the success of a systematic, closed-loop system as well. Hammer et al. (2019) made a case for developing a similar tool, as did Bagga et al. (2022) and Moore et al., (2023). 



REVIEW OF LITERATURE

• If further studies or follow up, they are considered AIF (Moore 
et al., 2023; Zaki-Metias et al., 2023). 

• Captured in emergency (Hammer et al., 2019; Moore et al., 
2023). 
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If incidental findings require further studies or follow up, they are considered actionable incidental findings (Moore et al., 2023; Zaki-Metias et al., 2023). Often these findings are captured in emergency departments or other ambulatory settings, and are discovered after a patient has already left the service area, making timely communication of the findings challenging (Hammer et al., 2019; Moore et al., 2023). 



REVIEW OF LITERATURE

• Many reasons for LTFU (Bagga et al., 2022; Mannix et al., 

2020). Follow up rates for AIF patients are poor (Hammer et al., 

2019; Mannix et al., 2020; Moore et al., 2023)

• Consistency in outreach tracking and verbiage (Bagga et al., 

2022; Hammer et al., 2019; Moore et al., 2023). 
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While timing issues can contribute to communication delays or failures, there are many reasons a patient may fail to follow up as recommended (Bagga et al., 2022; Mannix et al., 2020). Because follow up rates for AIF patients are poor (Hammer et al., 2019; Mannix et al., 2020; Moore et al., 2023), consistency in outreach tracking and verbiage is one of the many recommendations found in the research (Bagga et al., 2022; Hammer et al., 2019; Moore et al., 2023). 



• Informaticist to pilot
• Pilot analysis
• Noting hurdles
• Patient-centered care
• Smoother WF

PROJECT RECOMMENDATIONS
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Over the course of 2-3 months, I will be performing a detailed analysis of the effectiveness of the FUM dashboard’s ability to steer patient follow up and assure that patients are compliant with recommendations. I will be taking note of patient-related challenges that contribute to follow up failure, such as a lack of an assigned healthcare provider, a lack of health insurance, amount of time that has gone by since AIF was identified, and many other themes.Some research has indicated that patients are often lost to follow up related to how a provider approaches their interactions, indicating that patient-centered care must be considered when attempted to connect patients with recommended follow-up. I will therefore analyze the dashboard for opportunities to utilize patient preferences in performing outreach activities, and will document those opportunities. Because the FUM go-live dates for other states will not begin until the Fall of 2024, I will be able to share the analytics performed during this project with my HCO, and with other stakeholders including the Nuance development team. This will benefit the teams supporting the proceeding waves, and will contribute to a smoother outreach workflow. 



• Key Stakeholders
• Barriers 
• Impact
• Planning Process
• Implementation Plan

PROJECT IMPLEMENTATION PLAN
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KEY STAKEHOLDERS

HCO:
PROVIDERS
PMs
ANALYSTS
ENGINEERS
ARCHITECTS
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Principal IS Project ManagerIS Program ManagerPrincipal Planning and Strategy ConsultantVP IS ApplicationsExecutive Director Clinical AppsSr. Manager, IS Radiology Apps Supervisor, IS Radiology AppsSr. IS Apps AnalystSr. Epic Apps AnalystSr. Epic Apps AnalystSupervisor, IS Applications InterfacesPrincipal Cloud Engineer ArchitectPrincipal Cloud Engineer



KEY STAKEHOLDERS

NUANCE:
PMs
ACCOUNT MGRs
CONSULTANTS
ENGINEERS
ARCHITECTS
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Project ManagerProgram ManagerAccount ExecutiveAlliance ManagerCustomer Service ExecutiveTechnical Account ManagerProduct ManagerApplication ConsultantSales Engineering ManagerInterface EngineerField Engineer



BARRIERS AND FACILITATORS

• Fiscal resources scarce
• FTE sharing
• No dedicated staff x 

year
• All is well until the ask
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Barriers- Due to the profound cost of the FUM program software, additional fiscal resources are scarce. Therefore, the decision was made to invest the preponderance of available capital in the software and ask core leaders to identify their own full-time employees (FTEs) that could be repurposed for the duration of the pilot, as well of the first year of the go-live. Providence plans to hire dedicated NNs once project stability has been demonstrated across the enterprise. Adoption of this program is easy until there is a request for action by core leaders. Few feel that their staffing is such that they can spare FTEs, and most are reluctant to offer them up to the FUM program. 



ORGANIZATIONAL IMPACT

• Excited providers
• Attract new patients
• Attract new providers
• > imaging revenue
• < imaging access
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There will be several impacts to the org related to this project. Our providers are very excited about this innovation and I expect that provider burnout will be reduced by the initiation of the project., and that we will be able to attract new talent in providers, as well as new patients.Access to imaging will certainly be impacted as we’ll see more patents following up regarding findings that are outside of normal illness, injury, or care gap compliance, so I’m hoping a brace for impact statement has been shared with the so-cal imaging centers. Regarding the financial bottom line, assumptions from Providence fiscal leaders have calculated an assumed ROI to be upwards of nearly 3 million dollars annually. This figure comes from an increase in studies and imaging as a result of patients’ compliance with recommended follow-up. It does not consider the cost savings associated with avoiding legal settlements related to diagnostic delay, which has been historically significant, and it doesn’t include costs that may have been used for more advanced treatments related to delays.



ORGANIZATIONAL PLANNING PROCESS

Health for a Better World
Poor and vulnerable

AIF creates vulnerability

Relatable and congruent
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The vision of Providence is Health for a Better World. It would be difficult to disagree that the initiation of a project like the FUM program will need to contribute to the creation of a healthier, better world. In their mission statement, Providence declares a steadfast commitment to serving all, “especially those who are poor and vulnerable”. I know that most associate a sentence like that with poverty and interpret the mission statement that way. But having an actionable mass or nodule in your body and not being aware of the need to seek further care, makes AIF patients profoundly vulnerable. This project is therefore highly relatable and congruent with the organization’s mission and vision. 



IMPLEMENTATION PLAN

• Remote Settings
• So-Cal
• Waves 2-4
• Estimates millions
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Implementation Plan - The work of participating in the pilot and gathering data will be conducted remotely. Similarly, the work of analyzing the success of the FUM program will be conducted remotely and will cover patients served by Southern California Providence imaging facilities. Early estimates for the number of incidental findings are in the millions, though it is unclear how many of those will be actionable, just as it is unclear as to how many of those patients will be included in Southern California data. 



• FUM Pilot 
• FUM Analysis
• De-identification
• Patient-Centered Care
• Ready Program

PROJECT IMPLEMENTATION PLAN
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FUM Pilot - The technical and hardware requirements will be a laptop with a docking station and two monitors. This technology was already present in my remote environment, so remote FUM work can begin as soon as IRB approval is complete. Administrative resources will include Providence IT support as well as Nuance IT support should any records or fields be identified as problematic. IT support for Providence had been granted prior to this project, and the Nuance account representative is securing Nuance IT support now, so we’re ready to go.	



FUM ANALYSIS

• Demographics
• AIF data
• Reco data
• Patient responses
• Outreach success
• Outreach failure
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As mentioned, I’m going to perform 2-3 months of data collection’ I’ll then spend several weeks reviewing the data and prepping my report. I’ll obtain at least 20 hours’ worth of data weekly, so that enough information can be evaluated. De-identified patient data as well as respective dashboard information will be documented on an analysis template. Right now I’m working on designing a tracking tool and trying to decide on how much information will be needed. Age, gender, mass, size, recommendation rigor, patient reactions to information, follow up success markers.



DE-IDENTIFICATION
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To ensure that de-identification has been performed in a manner that thoroughly protects health information, I will utilize the Guidance on De-Identification of Protected Health Information from the Department of Health and Human Services (2012).



IDENTIFY HURDLES OR PAIN POINTS
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I will be using evidence-based research to look for hurdles and pain points so that project efficacy can be confirmed, and any changes to the system can be implemented prior to future waves. I want to stop and point out that this piece is the direct result of this course and the synthesis of literature. When I volunteered for this project, and later discussed what would be needed, specifics life patient-centered outreach and recommendation rigor was not something that had been identified. We didn’t know what we didn’t know, so this course has had a significant impact on the goals and practices of the FUM pilot.



PATIENT CENTERED CARE
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Because evidence-based research has indicated that patient centered care reduces the chances of patients being LTFU, I will be looking for opportunities to perform outreach that is aligned with patient-centered care. Patient-centered care is a value of Providence, but as I mentioned, it was not a focal point of the pilot until th need for patient-centered care was highlighted in the research needed in this course. Of course Providence is always patient-centered, but specifically looking at patient wants, needs, reactions, etc wasn’t a part of the original plan. My communication with patients will include inquiries as to their communication preferences, which I will honor and document whenever possible. Communication with my executive sponsor will be weekly or as needed, as he has graciously agreed to offer unrestricted feedback and assistance.



READY THE PROGRAM
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Performance improvement opportunities may be realized as a result of performing FUM analysis. I will prepare a presentation that will explore the actions and findings of this project, and present it to Danny Martin, as he is the executive stakeholder, and to University of Mary educators following the completion of the analysis in April 2024. Any recommendation for technical remediation or the sharing of lessons learned will be a part of the presentation



• Outreach
• Compliance
• RCA FAILURES

PROJECT OUTCOME MEASUREMENTS
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During a 2-3-month period, I will measure the number of closed-loop outreach endeavors, where the denominator is the number of patients with incidental findings, and the numerator is the number of closed-loop outreach endeavors. I will use this data to create a report for stakeholders, providing feedback to Nuance and guiding best practices for Providence for waves 2-4. 



• Post review
• Closed- loop
• Analysis

MEASUREMENT PLAN
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A post-implementation review immediately after the completion of the pilot will be undertaken. As follow up recommendations must be comprehensive and easy to understand, an evaluation of how often recommendations were insufficient for mPower to thoroughly populate the alert dashboard will be analyzed.



HUMAN SUBJECT PROTECTION
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Though this project will not include physical interactions with human subjects, the submission of this project to the University of Mary’s Institutional Review Board is an important part of ensuring the protection of human subjects. So, with any luck we’ll have approval shortly, and the pilot can begin. And with that, I will recap today’s information.



• Problem
• PICO
• Synthesis of literature
• EB recommendations
• Project Plan ID
• IRB

CONCLUSION
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We started today’s presentation with a problem statement and its significance to a large, Faith-based HCO. A PICO question and purpose statement followed. We discussed how a thorough synthesis of literature provided evidence-based recommendations to address the clinical problem. Gaps were identified as described in the project problem identification section, and project recommendations were synthesized as a result of the exploration of internal and external evidence. Finally, a project implementation plan was outlined, a measurement plan described, and a statement on human subject protection was included.



QUESTIONS?
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