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Improving the follow-up of positive fecal immunochemical tests in Kaiser Permanente Northern California
The impact of annual fecal immunochemical testing for the prevention of colorectal cancer depends on the timely performance of diagnostic colonoscopy after an initial positive test.1,2 Recent evidence has confirmed that a longer time to colonoscopy, especially beyond 6 months, is associated with an increased risk of advanced cancer at diagnosis.3,4 Patients might also be anxious after a positive test denoting an increased risk of cancer. Guidelines recommend diagnostic colonoscopy within 1 to 3 months of a positive test.5,6  Outside of RCTs where the proportion of participants completing colonoscopy after positive fecal blood tests were 80 to 90%,7,8 the proportion getting timely follow-up colonoscopy varies widely between different settings and in several cases is under 50%.9,10 The organization of follow-up in CRC screening it involves the interaction of multiple levels of care and a relatively invasive diagnostic test that may not be appropriate for all patients who underwent fecal blood testing.11,12 We conducted a systematic review of interventions to increase the rate of follow-up colonoscopy and found that across the various interventions in the literature, important themes were better tracking of patients and personalized outreach to patients and providers. Within KPNC, we see that while time to colonoscopy and the portion of test-positive patients receiving colonoscopy have improved considerably since 2006 and are now among the best in the United States,10 considerable heterogeneity remains, with rates of follow-up at 3 months ranging between 74.9% and 83.9% between different service areas (unpublished data).
Given that there are multiple socio-ecological levels contributing to this important gap in care, I have chosen to focus on the organization level. My research will be conducted in two stages. First, I will use the concept of positive deviance to identify approaches to the follow-up of positive tests being used at KPNC facilities in the upper quartile of performance for time to colonoscopy.13 With this methodology, positive deviants are identified using performance data, their organizations are examined in-depth, and hypotheses generated from that work are tested in a larger, overall sample. Second, I will use the Consolidated Framework for Implementation Research (CFIR) to evaluate the appropriateness of potential interventions identified in stage 1 for implementation in lower-performing regions.14 CFIR will allow me to evaluate potential interventions, institutional support for changes, and readiness for change within service areas.
My goal is therefore to identify organizational differences between KPNC service areas and how they relate to time to colonoscopy after a positive FIT, as I have shown in a DAG (Figure). When comparing service areas, I will need to control for differences in patient populations, as multiple patient-level factors have been shown to potentially contribute to longer time to follow-up. I will also control for variation at the provider level that is unrelated to organizational differences. Finally, differences in leadership support and the supply gastroenterologist could be seen as either confounders or mediators of organizational differences. I have therefore not decided how these factors will be treated statistically. Differences between service areas identified to date include: having the gastroenterology department (GI) respond directly to positive FIT results rather than waiting for an e-consult from primary care; having a designated person who is responsible for test-positive patients who is either a registered provider (R.N. or physician’s assistant) or medical assistant; the intensity and style of patient navigators contacts prior to designating a patient as a refuser or ‘non-responder’. These variations could eventually become interventions for low-performing regions. 

Figure: Directed Acyclic Graph of the relationship between local service area (KPNC regions) care processes and time to colonoscopy after a positive FIT. 15-23 
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PC: primary care, KPNC: Kaiser Permanente Northern California, AFM: Adult and Family Medicine, GI: Gastroenterologists.
Bi-directional arrows used where direction of causality unclear





References
[bookmark: _ENREF_1]1.	Robertson DJ, Lee JK, Boland CR, et al. Recommendations on Fecal Immunochemical Testing to Screen for Colorectal Neoplasia: A Consensus Statement by the US Multi-Society Task Force on Colorectal Cancer. Gastroenterology 2016.
[bookmark: _ENREF_2]2.	Bibbins-Domingo K, Grossman DC, Curry SJ, et al. Screening for Colorectal Cancer: US Preventive Services Task Force Recommendation Statement. JAMA 2016;315:2564-75.
[bookmark: _ENREF_3]3.	Meester RG, Zauber AG, Doubeni CA, et al. Consequences of Increasing Time to Colonoscopy Examination After Positive Result From Fecal Colorectal Cancer Screening Test. Clinical gastroenterology and hepatology : the official clinical practice journal of the American Gastroenterological Association 2016;14:1445-51 e8.
[bookmark: _ENREF_4]4.	DA Corley CJ, VP Quinn, CA Doubeni, AG Zauber, JK Lee, JE Schottinger, AR Marks, WK Yhao, NR Ghai, AT Lee, R Contreras, CP Quesenberry, BH Fireman, TR Levin. Association Between Time to Colonoscopy After a Positive Fecal Test and Risk of Colorectal Cancer and Cancer Stage at Diagnosis. JAMA 2017:in press.
[bookmark: _ENREF_5]5.	Powell AA, Nugent S, Ordin DL, Noorbaloochi S, Partin MR. Evaluation of a VHA collaborative to improve follow-up after a positive colorectal cancer screening test. Medical care 2011;49:897-903.
[bookmark: _ENREF_6]6.	European Guidelines for Quality Assurance in Colorectal Cancer Screening and Diagnosis. In: N Segnan PJ, von Karsa L, ed. Luxembourg: Publications Office of the European Union; 2010.
[bookmark: _ENREF_7]7.	Mandel JS, Bond JH, Church TR, et al. Reducing mortality from colorectal cancer by screening for fecal occult blood. Minnesota Colon Cancer Control Study. The New England journal of medicine 1993;328:1365-71.
[bookmark: _ENREF_8]8.	Hewitson P, Glasziou P, Watson E, Towler B, Irwig L. Cochrane systematic review of colorectal cancer screening using the fecal occult blood test (hemoccult): an update. The American journal of gastroenterology 2008;103:1541-9.
[bookmark: _ENREF_9]9.	Yabroff KR, Washington KS, Leader A, Neilson E, Mandelblatt J. Is the promise of cancer-screening programs being compromised? Quality of follow-up care after abnormal screening results. Med Care Res Rev 2003;60:294-331.
[bookmark: _ENREF_10]10.	Chubak J, Garcia MP, Burnett-Hartman AN, et al. Time to Colonoscopy after Positive Fecal Blood Test in Four U.S. Health Care Systems. Cancer epidemiology, biomarkers & prevention : a publication of the American Association for Cancer Research, cosponsored by the American Society of Preventive Oncology 2016;25:344-50.
[bookmark: _ENREF_11]11.	Zapka J, Taplin SH, Price RA, Cranos C, Yabroff R. Factors in quality care--the case of follow-up to abnormal cancer screening tests--problems in the steps and interfaces of care. J Natl Cancer Inst Monogr 2010;2010:58-71.
[bookmark: _ENREF_12]12.	Zapka JM, Edwards HM, Chollette V, Taplin SH. Follow-up to abnormal cancer screening tests: considering the multilevel context of care. Cancer epidemiology, biomarkers & prevention : a publication of the American Association for Cancer Research, cosponsored by the American Society of Preventive Oncology 2014;23:1965-73.
[bookmark: _ENREF_13]13.	Bradley EH, Curry LA, Ramanadhan S, Rowe L, Nembhard IM, Krumholz HM. Research in action: using positive deviance to improve quality of health care. Implement Sci 2009;4:25.
[bookmark: _ENREF_14]14.	Damschroder LJ, Aron DC, Keith RE, Kirsh SR, Alexander JA, Lowery JC. Fostering implementation of health services research findings into practice: a consolidated framework for advancing implementation science. Implement Sci 2009;4:50.
[bookmark: _ENREF_15]15.	Partin MR, Burgess DJ, Burgess JF, Jr., et al. Organizational predictors of colonoscopy follow-up for positive fecal occult blood test results: an observational study. Cancer epidemiology, biomarkers & prevention : a publication of the American Association for Cancer Research, cosponsored by the American Society of Preventive Oncology 2015;24:422-34.
[bookmark: _ENREF_16]16.	Choi KS, Lee HY, Jun JK, Shin A, Park EC. Adherence to follow-up after a positive fecal occult blood test in an organized colorectal cancer screening program in Korea, 2004-2008. Journal of gastroenterology and hepatology 2012;27:1070-7.
[bookmark: _ENREF_17]17.	Rao SK, Schilling TF, Sequist TD. Challenges in the management of positive fecal occult blood tests. J Gen Intern Med 2009;24:356-60.
[bookmark: _ENREF_18]18.	Miglioretti DL, Rutter CM, Bradford SC, et al. Improvement in the diagnostic evaluation of a positive fecal occult blood test in an integrated health care organization. Medical care 2008;46:S91-6.
[bookmark: _ENREF_19]19.	Fisher DA, Jeffreys A, Coffman CJ, Fasanella K. Barriers to full colon evaluation for a positive fecal occult blood test. Cancer Epidemiol Biomarkers Prev 2006;15:1232-5.
[bookmark: _ENREF_20]20.	McCarthy AM, Kim JJ, Beaber EF, et al. Follow-Up of Abnormal Breast and Colorectal Cancer Screening by Race/Ethnicity. American journal of preventive medicine 2016;51:507-12.
[bookmark: _ENREF_21]21.	Carlson CM, Kirby KA, Casadei MA, Partin MR, Kistler CE, Walter LC. Lack of follow-up after fecal occult blood testing in older adults: inappropriate screening or failure to follow up? Archives of internal medicine 2011;171:249-56.
[bookmark: _ENREF_22]22.	Morris S, Baio G, Kendall E, et al. Socioeconomic variation in uptake of colonoscopy following a positive faecal occult blood test result: a retrospective analysis of the NHS Bowel Cancer Screening Programme. Br J Cancer 2012;107:765-71.
[bookmark: _ENREF_23]23.	Turner B, Myers RE, Hyslop T, et al. Physician and patient factors associated with ordering a colon evaluation after a positive fecal occult blood test. J Gen Intern Med 2003;18:357-63.


