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Internal Data Needs: AIF Patient Follow Up 
In recent years, as the quality of imaging studies has advanced and associated technologies have been improved, a growing phenomenon has challenged radiologists, primary physicians, and healthcare leaders. Although it is impossible to calculate an exact percentage, it has been estimated that between 20-40% of radiological images capture incidental findings such as nodules, lesions, or other masses (Davenport, 2023; Liang et al., 2020). These findings are given the term “incidental” to indicate that their presence is not what originally impelled the radiology study. When these findings are deemed to be significant enough to require further investigation or follow up, they are referred to as actionable incidental findings (AIFs). This paper will explore the phenomenon of AIFs and some of the issues that convolute the process of patient outreach. The paper will also include the rationale for and final composition of a finely tuned PICO question and will identify key internal data needs that are necessary to answer the PICO question and make the case for change.
Though there are many possible contributors to AIF outreach failure, time is one of the more common themes. Because final interpretations of radiological studies are sometimes unavailable until after a patient has left an imaging center, notification to patients regarding these findings can be poor (Moore, 2023; Zaki-Metias et al., 2023). Radiologists often struggle to ensure timely communication of AIFs to patients or their primary providers, as traditional methods of tracking are challenging and do not consistently ensure closed-loop communication (Mannix et al., 2020). For this reason, an end-to-end method of patient communication and outreach should be utilized (Bagga et al., 2022; Liang et al., 2020).
Notification failures around AIFs create diagnostic delays that can harm patients and introduce legal liability for providers and healthcare organizations (HCO). As this problem has created concerns for healthcare stakeholders around the country, the student’s HCO made the decision to procure a new AIF tracking platform by Nuance, known as Follow Up Manager (FUM). This platform, which will gather recommendations from AIFs and organize them into an alert dashboard, is novel to the HCO, and the desire for analysis of its efficacy has been expressed. This necessitated the development of a strong, specific PICO question. Just as Melnyk and Fineout-Overholt (2019) discussed, a burning question ignited the process of developing a finely tuned, rigorous PICO question. This question will serve as a foundation for discovering external evidence that is credible, valid, and relevant to the question. 
PICO Question
[bookmark: _Int_9mUfyVaO]For ambulatory patients with actionable incidental radiological findings, 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 tracking completion within a 3-month period, as measured by response time for patient follow-up and patient compliance with recommended clinical follow-up?
Internal Data
Unlike external data which comes from research, internal data is information that an organization discovers through endeavors such as quality improvement projects, cause and effect investigations, and the like. Melnyk and Fineout-Overholt (2019) explained that this wealth of information is not limited to generation by one area or department, but can be revealed through the efforts of a variety of disciplines other than nursing. In addition to the following narrative, Table 1 identifies each internal data need. 
In exploring internal data that can inform the PICO question, it would be beneficial to begin with an understanding of the prevalence of the problem. Therefore, the annual number of radiographs containing AIFs would be an excellent piece of evidence to understand. Because the HCO is one of the largest in the country, appreciating its size and scope through internal data would be salient, as would an understanding of the current outreach efficacy. This will be challenging as the organization spans 7 states and is responsible for millions of ambulatory patients. It will also be important to consider the percentage of patients that are afforded closed-loop outreach.
 Another notable data need would be an understanding of the issues commonly affecting AIF follow up. These can be related to workflow, but could also be related to socioeconomic concerns, including health inequalities (Kadom et al., 2022). Because research indicates that ambiguous result ownership can contribute to AIF communication failures (Mannix et al, 2020), understanding internal data on the current ownership process must be attained. The percentage of patients that follow up as recommended should be examined, as should the special considerations noted in the table. 
Provider burnout is another theme discussed in AIF research (Liang et al., 2020) and internal data on how the HCO radiologists perceive their workload and stress should be explored. A good way to capture this internal data would be through engagement surveys (Melnyk & Fineout-Overholt, 2019). Standard language is important in that it affects AIF patient perception and ultimately follow-up, and is paramount in systems relying on natural language processing to capture recommendations (Zaki-Metias et al., 2023). Internal data informing how often standard language is utilized can provide valuable insights. Patient anxiety levels can be elevated when learning that an AIF exists, and the HCO could benefit by exploring outreach from the patients’ point of view. 
One of the most important areas of internal data will come from evaluating the FUM platform, as this will paint the picture of automated tracking efficacy. A systematic, closed-loop tracking system has been regarded as the best practice for AIF management (Hammer et al., 2019; Zaki-Metias et al., 2023). Internal data around AIF financial considerations should evaluated. The nominal burden of caring for patients with cancers that are more advanced due to diagnostic delay should be understood, as well as the fiscal ramifications for lawsuits related to diagnostic delays, and calculations regarding life-years lost. It will be important to capture the financial implications of improving patient follow-up by utilizing FUM. 
In summary, internal data to be collected should include those informing the PICO question in the areas of AIF prevalence, organizational size and scope, outreach efficiency measurements including percentages of patients with closed-loop outreach, AIF follow up rates and challenges, radiologists’ practices and AIF issues, patient anxiety levels, associated financial burdens related to follow up failure, and how automated, closed-loop tracking affects follow up rates. 
Table 1
Internal Sources of Data
	Data need
	Special Considerations
	Source

	Incidental finding rate: Annual number of radiographs containing AIFs

	
	HCO Imaging centers around the country

	Organization Size and Scope: Gathering data on the number of imaging centers and states covered by the organization helps assess the scale of the challenge in managing AIFs

	The organization is divided and not all hospitals/clinics align with the parent organization
	Operational leaders of each region

	Outreach System Efficiency: Measuring the efficiency of existing outreach systems and identifying processes that contribute to patients falling through the cracks can provide a baseline for improvement

	Once data is obtained, it will be important to examine the population from every angle: age, socioeconomics, comorbidities, health equity, etc.
	HCO Imaging center leadership

	Percentage of AIFs with closed-loop communications

	Imaging centers may have incomplete data and disparate practices

	HCO Imaging centers around the country

	Follow Up Process Issues: As understanding the specific issues related to the follow-up process for incidental findings is crucial, information regarding follow up process issues must be explored
	These issues may include administrative challenges, communication breakdowns, and workflow inefficiencies
	HCO Imaging centers around the country; information from nurse navigators or schedulers already trying to encourage follow up

	
Percentage of patients that proceed to diagnostics as recommended
	
How will we define this? Does “as recommended” mean within 30 days of notification? What if the notification itself is delayed?
	
Radiologists around the country

	
	
	

	Result Ownership- There is a need to understand whether the ordering provider or the radiologist is responsible for AIF outreach or notification

	
	HCO Imaging center leadership

	Radiologist Workload: Measuring the workload and stress levels of radiologists can be a valuable metric, especially since research indicates burnout is an issue

	
	Radiologists via engagement survey

	Use of Standard Language: Measuring the consistency of language used by radiologists when creating follow-up recommendations provides insights into the need for standardization

	This may vary by state/imaging center
	Nuance Platform via alert dashboard

	Patient Anxiety Levels: Evaluating patient anxiety levels when informed about AIF

	Quantifiable
	Surveys or interviews

	Financial ramifications of treating advanced cancers

	This would depend on the type of cancer -highly variable
	HCO chief financial executives

	Financial ramifications of lawsuits related to diagnostic delay

	Highly variable; may increase as optics around this issue continue to increase
	HCO Legal department

	Financial impact of increased imaging fees as a result of improved follow up

	Would require projections/assumptions
	HCO strategic financial analysts

	Automated Tracking System Impact:
   - Assessing the impact of automated tracking systems and dashboards on improving outreach outcomes is crucial
	This includes measuring the response time for patient follow-up and patient compliance with recommended clinical
follow-up
	FUM Platform via alert dashboard


























References
Bagga, B., Fansiwala, K., Thomas, S., Chung, R., Moore, W. H., Babb, J. S., Horwitz, L. I., Blecker, 
[bookmark: _Int_jCw52bqy]S., & Kang, S. K. (2022). Outcomes of incidental lung nodules with structured 
recommendations and electronic tracking. Journal of the American College of Radiology: JACR, 19(3), 407–414.
https://www.sciencedirect.com/science/article/abs/pii/S1546144021009194 
Davenport M. S. (2023). Incidental Findings and Low-Value Care. AJR. American Journal of 
Roentgenology, 221(1), 117–123. https://www.ajronline.org/doi/10.2214/AJR.22.28926 
Hammer, M. M., Kapoor, N., Desai, S. P., Sivashanker, K. S., Lacson, R., Demers, J. P., & 
Khorasani, R. (2019). Adoption of a closed-loop communication tool to establish and execute a collaborative follow-up plan for incidental pulmonary nodules. AJR. American Journal of Roentgenology, 212(5), 1077–108. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7528936/   
Kadom, N., Venkatesh, A. K., Shugarman, S. A., Burleson, J. H., Moore, C. L., & Seidenwurm, D. 
(2022). Novel quality measure set: Closing the completion loop on radiology follow-up 
recommendations for noncritical actionable incidental findings. Journal of the American College of Radiology: JACR, 19(7), 881–890. https://www.acr.org/-/media/ACR/Files/Quality-Programs/Measures-Under-Development/JACR-Publication.pdf 
Liang, C. H., Liu, Y. C., Wu, M. T., Garcia-Castro, F., Alberich-Bayarri, A., & Wu, F. Z. (2020). 
Identifying pulmonary nodules or masses on chest radiography using deep learning: External validation and strategies to improve clinical practice. Clinical Radiology, 75(1), 38–45. https://umary.illiad.oclc.org/illiad/illiad.dll?Action=10&Form=75&Value=178981 
Mannix, J., LaVoye, J., Wasserman, M., Lada, N. E., Onoue, K., Hassan, K., Sarangi, R., Haroon, 
S., Gaffar, A., Qureshi, M. M., & Gupta, A. (2021). Notification system for overdue radiology recommendations improves rates of follow-up and diagnosis. AJR. American Journal of Roentgenology, 217(2), 515–520. https://www.ajronline.org/doi/10.2214/AJR.20.23173 
Melnyk, B. M., Fineout-Overholt, E. (2019). Evidence-based practice in nursing and 
healthcare: A guide to best practice (4th ed.). Wolters Kluwer. 
Moore, C. L., Baskin, A., Chang, A. M., Cheung, D., Davis, M. A., Fertel, B. S., Hans, K., Kang, S. 
K., Larson, D. M., Lee, R. K., McCabe-Kline, K. B., Mills, A. M., Nicola, G. N., & Nicola, L. P. (2023). White paper: Best practices in the communication and management of actionable incidental findings in emergency department imaging. Journal of the American College of Radiology, 20(4), 422–430. https://www.jacr.org/action/showPdf?pii=S1546-1440%2823%2900123-0 
Zaki-Metias, K. M., MacLean, J. J., Satei, A. M., Medvedev, S., Wang, H., Zarour, C. C., & Arpasi, 
P. J. (2023). The FIND program: Improving follow-up of incidental imaging findings. Journal of Digital Imaging, 36(3), 804–811. https://www.ncbi.nlm.nih.gov/pmc/articles/PMC10287591/pdf/10278_2023_Article_780.pdf 


