1duosnuey Joyiny 1duosnuen Joyiny 1duosnuey Joyiny

1duosnuey Joyiny

Author manuscript
Am J Prev Med. Author manuscript; available in PMC 2017 October 01.

-, HHS Public Access
«

Published in final edited form as:
Am J Prev Med. 2016 October ; 51(4): 507-512. doi:10.1016/j.amepre.2016.03.017.

Follow-Up of Abnormal Breast and Colorectal Cancer Screening
by Race/Ethnicity

Anne Marie McCarthy, PhD1, Jane J. Kim, PhD?, Elisabeth F. Beaber, PhD3, Yingye Zheng,
PhD#, Andrea Burnett-Hartman, MD%6, Jessica Chubak, PhD’, Nirupa R. Ghai, PhD8, Dale
McLerran, MS3, Nancy Breen, PhD?, Emily F. Conant, MD10, Berta M. Geller, EdD11, Beverly
B. Green, MD’, Carrie N. Klabunde, PhD12, Stephen Inrig, PhD13:14 Celette Sugg Skinner,
PhD5, Virginia P. Quinn, PhD8, Jennifer S. Haas, MD16, Mitchell Schnall, MD9, Carolyn M.
Rutter, PhD17, William E. Barlow, PhD18, Douglas A. Corley, MD19, Katrina Armstrong, MD?,
and Chyke A. Doubeni, MD20 On behalf of the PROSPR consortium

1Department of Medicine, Massachusetts General Hospital, Boston, Massachusetts 2Department
of Health Policy and Management, Harvard T.H. Chan School of Public Health, Boston,
Massachusetts 3Division of Public Health Sciences, Fred Hutchinson Cancer Research Center,
Seattle, Washington “Department of Biostatistics, Fred Hutchinson Cancer Research Center,
Seattle, Washington ®Division of Epidemiology, Fred Hutchinson Cancer Research Center,
Seattle, Washington ®Institute for Health Research, Kaiser Permanente Colorado, Denver,
Colorado “Group Health Research Institute, Seattle, Washington 8Department of Research and
Evaluation, Kaiser Permanente Southern California, Pasadena, California *Health Systems and
Interventions Research Branch, National Cancer Institute, Bethesda, Maryland 1°Department of
Radiology, University of Pennsylvania, Philadelphia, Pennsylvania 'Department of Family
Medicine, University of Vermont, Burlington, Vermont 20ffice of Disease Prevention, NIH,
Bethesda, Maryland 13Department of Health Policy and History of Medicine, University of Texas
Southwestern Medical Center, Dallas, Texas “*Department of Health Policy and Management,
Mount Saint Mary’s University, Los Angeles, California *>Department of Clinical Science and
Simmons Comprehensive Cancer Center, University of Texas Southwestern Medical Center,
Dallas, Texas % Department of Medicine, Brigham and Women’s Hospital, Boston, Massachusetts
1’RAND Corporation, Santa Monica, California 18Department of Biostatistics, University of
Washington, Seattle, Washington °Department of Gastroenterology, Kaiser Permanente
Northern California, Oakland, California 2°Department of Family Medicine and Community Health,
University of Pennsylvania, Philadelphia, Pennsylvania

Abstract

Introduction—Timely follow-up of abnormal tests is critical to the effectiveness of cancer
screening, but may vary by screening test, healthcare system, and sociodemographic group.
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Methods—Timely follow-up of abnormal mammogram and fecal occult blood testing or fecal
immunochemical tests (FOBT/FIT) were compared by race/ethnicity using Population-Based
Research Optimizing Screening through Personalized Regimens consortium data. Participants
were women with an abnormal mammogram (aged 40-75 years) or FOBT/FIT (aged 50-75 years)
in 2010-2012. Analyses were performed in 2015. Timely follow-up was defined as colonoscopy
<3 months following positive FOBT/FIT, additional imaging or biopsy <3 months following
Breast Imaging Reporting and Data System Category 0, 4, or 5 mammograms or <9 months
following Category 3 mammograms. Logistic regression was used to model receipt of timely
follow-up adjusting for study site, age, year, insurance, and income.

Results—Among 166,602 mammograms, 10.7% were abnormal; among 566,781 FOBT/FITs,
4.3% were abnormal. Nearly 96% of patients with abnormal mammograms received timely
follow-up versus 68% with abnormal FOBT/FIT. There was greater variability in receipt of follow-
up across healthcare systems for positive FOBT/FIT than for abnormal mammograms. For
mammography, black women were less likely than whites to receive timely follow-up (91.8% vs
96.0%, OR=0.71, 95% CI=0.51, 0.97). For FOBT/FIT, Hispanics were more likely than whites to
receive timely follow-up than whites (70.0% vs 67.6%, OR=1.12, 95% CI=1.04, 1.21).

Conclusions—Timely follow-up among women was more likely for abnormal mammograms
than FOBT/FITs, with small variations in follow-up rates by race/ethnicity and larger variation
across healthcare systems.

Introduction

Screening reduces mortality risk for breast and colorectal cancers.1~# However, failure to
receive appropriate follow-up after a positive result undermines the benefits of screening and
may compound disparities.? 8 Compared with whites, black and Hispanic women have
lower likelihood of receiving follow-up for abnormal mammography.’~16 Little data exist on
racial/ethnic disparities in time to follow-up of abnormal fecal occult blood testing or fecal
immunochemical tests (FOBT/FIT).17 Comparisons across cancers may suggest processes
that promote timely resolution of positive screening tests. However, no previous reports have
simultaneously examined follow-up of abnormal breast and colorectal cancer screening tests
by race/ethnicity. This study evaluated the receipt of timely follow-up of abnormal screening
mammogram or FOBT/FIT18 and whether racial/ethnic differences in follow-up exist by
screening type and healthcare system.

Methods

Data were obtained from the National Cancer Institute—funded Population-Based Research
Optimizing Screening through Personalized Regiments (PROSPR) consortium
(healthcaredelivery.cancer.gov/prospr/introduction.html).1® Breast cancer screening data
came from Dartmouth Hitchcock Medical Center and Brigham and Women’s Hospital,
University of Pennsylvania Health System, and Vermont Breast Cancer Surveillance System.
FOBT/FIT data came from Kaiser Permanente, Northern (KPNC) and Southern California
(KPSC), Group Health, and Parkland Hospital and Health System-University of Texas
Southwestern Medical Center (PHHS-UTSW).20 Each study site’s IRB approved the study.
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The study population included women with either abnormal mammograms (2011-2012) or
positive FOBT/FIT (2010-2012) with race/ethnicity identified as non-Hispanic white, non-
Hispanic black, Hispanic, or Asian/Pacific Islander. The mammography cohort included
breast cancer—free women aged 40-75 years with mammograms classified as 0, 3, 4, or 5 on
the Breast Imaging Reporting and Data System (BI-RADS)?! with no imaging within 3
months prior. The FOBT/FIT cohort was colorectal cancer—free women aged 50-75 years
with a first positive FOBT/FIT after the cohort entry date with no prior colectomy,
colonoscopy within 10 years, or sigmoidoscopy within 5 years.

Patient information, including race/ethnicity, age, screening exam date, the types and results
of screening and follow-up exams, and insurance coverage status were obtained from
electronic databases. Median household incomes at the ZIP code of residence were obtained
by linking to 2010 U.S. Census data.

The outcome was timely follow-up, based on standard definitions used by the PROSPR
consortium, 18 defined as additional imaging or biopsy within 3 months of BI-RADS 0, 4,
and 5 mammograms, or within 9 months for BI-RADS 3 mammograms and colonoscopy
within 3 months of a positive FOBT/FIT.

The proportions of abnormal screening exams were compared by race/ethnicity and
PROSPR sites, separately for breast and colorectal cancer screening. Multivariable logistic
regression models were used to estimate the relative odds of timely follow-up by race/
ethnicity, adjusted for age, test year, and study site. Expanded models also adjusted for
insurance and ZIP code income. The Vermont site lacked insurance data so it was excluded
from the expanded models.

Among 166,602 screening mammograms, 17,746 (10.7%) were abnormal, with a similar
fraction abnormal across racial/ethnic groups (p=0.84) (Table 1). Among 566,781 screening
FOBT/FITs, 24,424 (4.3%) were positive, with a range from 3.9% for Asian/Pacific
Islanders to 4.8% for blacks (p<0.001).

Receipt of timely follow-up was higher and less variable across study sites for abnormal
mammograms (Table 2, 92.9%-96.7%) than for positive FOBT/FITs (39.8%-71.3%). In
general, the proportion with timely follow-up was fairly similar by race; however, small
differences were statistically significant. Blacks were less likely than whites to receive
timely follow-up of mammaography at all study sites (p<0.001). Timely follow-up by race/
ethnicity was more variable across healthcare systems for FOBT/FIT.

Overall, black women were less likely than white women to receive timely follow-up of
abnormal mammaograms (Table 3), though differences were attenuated after adjusting for
insurance and income (OR=0.71, 95% CI1=0.51, 0.97). For FOBT/FIT, compared with
whites, blacks had similar a rate of timely follow-up whereas Hispanics were more likely to
have timely follow-up (AOR=1.12, 95% CI=1.04, 1.21) after adjusting for study site, age,
year of test, insurance, and income. Analyses stratified by study site are displayed in
Appendix Table 1. There were no significant interactions between study site and race/
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ethnicity. Sensitivity analyses using 6 months instead of 3 months as the definition of timely
follow-up produced similar results (Appendix Table 2).

Discussion

Limitations

There were different patterns of timely follow-up of positive screening test by race/ethnicity
for mammography and FIT/FOBT. Mammography follow-up rates were high for all racial/
ethnic groups. Black women were less likely than whites to receive timely follow-up of
abnormal mammograms but the absolute percentage difference in follow-up between whites
and blacks was relatively small. By contrast, timely follow-up of positive FOBT/FIT was
lower than abnormal mammaography and racial/ethnic differences were not significant.
Positive FOBT/FIT follow-up rates were more variable across healthcare systems, consistent
with prior reports that 40%-85% of positive FOBT/FIT results receive follow-up within 1
year.22-28 These patterns may be the result of differences in policies, the screening process,
and practices and procedures across the cancers and healthcare systems as well as
differences in the populations served.

The Mammography Quality Standards Act requires providers to notify patients with
abnormal results in a timely manner, which likely explains the consistent and high observed
follow-up rates.2? No such mandates are in place for positive FOBT/FIT results. Higher
rates of timely follow-up of abnormal FOBT/FIT were observed at KPNC/KPSC, which
have more aggressive follow-up procedures than other systems.29 KPNC, KPSC, and Group
Health all have systemwide procedures to track adherence to follow-up of positive FOBT/
FIT, but PHHS-UTSW does not have a system-level program in place. At PHHS-UTSW,
physicians are notified of positive results and patients’ failure to attend scheduled
colonoscopy. The lack of a system-level follow-up program likely explains the observed
greater variation in follow-up across racial/ethnic groups at PHHS-UTSW than at the other
healthcare systems in this study.

Differential access to care and income may explain differences in mammaography follow-up,
because racial differences in follow-up were attenuated after adjustment for insurance and
income. Although the Affordable Care Act mandates coverage without co-payments for U.S.
Preventive Services Task Force-recommended screening tests, coverage and out-of-pocket
costs for follow-up testing can vary widely across health insurance plans.3? The majority of
the FOBT/FIT cohort was from insured populations of KPNC, KPSC, and Group Health,
which may account for the minimal overall racial/ethnic differences. By contrast, there is
more diversity in insurance coverage among the mammography screening sites, with a
greater proportion of Medicaid recipients.

A limitation of this study is the potential for incomplete capture of received care and prior
screening at outside institutions, although some sites included data from claims. The authors
were unable to disentangle the contributions of geographic differences in characteristics
from other factors, which may require pragmatic trials of the mandates and organized
process of care for diverse populations.
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Conclusions

This study showed high rates of follow-up of abnormal mammograms irrespective of race/
ethnicity and small racial differences across healthcare systems. By contrast, follow-up rates
of positive FOBT/FIT were lower and more variable across healthcare systems with minimal
differences by race/ethnicity. Legal mandates targeted at national patient safety goals, or in
their absence, coordinated organized programs with multilevel interventions, may improve
follow-up of abnormal tests.31: 32 Future studies could assess how specific patient-,
provider-, and system-level follow-up methods affect variation in timely follow-up by race/
ethnicity.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Acknowledgments

The authors thank the participating Population-Based Research Optimizing Screening through Personalized
Regimens (PROSPR) Research Centers for the data they have provided for this study. A list of the PROSPR
investigators and contributing research staff are provided at: healthcaredelivery.cancer.gov/prospr/.

The authors thank Isabel Scarinci for her comments on the manuscript.

This work was funded by the NIH/National Cancer Institute PROSPR program, grant numbers: Kaiser Foundation
Research Institute U54CA163262, Group Health Research Institute U54CA163261, Parkland UT Southwestern
U54CA163308, University of Pennsylvania U54CA163313, University of Vermont US4CA163303, Geisel School
of Medicine at Dartmouth and Brigham and Women’s Hospital U54CA163307, University of New Mexico
U54CA164336, Fred Hutchinson Cancer Research Center U01CA163304.

Dr. Conant is a consultant and lecturer for Hologic, Inc. and a consultant for Siemen’s Healthcare. No other
financial disclosures were reported by the authors of this paper.

References

1. Screening for colorectal cancer: U.S. Preventive Services Task Force recommendation statement.
Ann Intern Med. 2008; 149(9):627-637. http://dx.doi.org/
10.7326/0003-4819-149-9-200811040-00243. [PubMed: 18838716]

2. Screening for breast cancer: U.S. Preventive Services Task Force recommendation statement. Ann
Intern Med. 2009; 151(10):716-726. http://dx.doi.org/
10.7326/0003-4819-151-10-200911170-00008. [PubMed: 19920272]

3. Levin B, Lieberman DA, McFarland B, et al. Screening and surveillance for the early detection of
colorectal cancer and adenomatous polyps, 2008: a joint guideline from the American Cancer
Society, the US Multi-Society Task Force on Colorectal Cancer, and the American College of
Radiology. CA Cancer J Clin. 2008; 58(3):130-160. http://dx.doi.org/10.3322/CA.2007.0018.
[PubMed: 18322143]

4. Smith RA, Manassaram-Baptiste D, Brooks D, et al. Cancer screening in the United States, 2015: a
review of current American cancer society guidelines and current issues in cancer screening. CA
Cancer J Clin. 2015; 65(1):30-54. http://dx.doi.org/10.3322/caac.21261. [PubMed: 25581023]

5. 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(3):294-331. http://dx.doi.org/10.1177/1077558703254698. [PubMed:
12971231]

6. 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

Am J Prev Med. Author manuscript; available in PMC 2017 October 01.


http://dx.doi.org/10.7326/0003-4819-149-9-200811040-00243
http://dx.doi.org/10.7326/0003-4819-149-9-200811040-00243
http://dx.doi.org/10.7326/0003-4819-151-10-200911170-00008
http://dx.doi.org/10.7326/0003-4819-151-10-200911170-00008
http://dx.doi.org/10.3322/CA.2007.0018
http://dx.doi.org/10.3322/caac.21261
http://dx.doi.org/10.1177/1077558703254698

1duosnue Joyiny 1duosnuey Joyiny 1duosnue Joyiny

1duosnuen Joyiny

McCarthy et al.

Page 6

Monogr. 2010; 2010(40):58-71. http://dx.doi.org/10.1093/jncimonographs/lgq009. [PubMed:
20386054]

7. Wujcik D, Shyr Y, Li M, et al. Delay in diagnostic testing after abnormal mammography in low-

income women. Oncol Nurs Forum. 2009; 36(6):709-715. http://dx.doi.org/10.1188/09.0NF.
709-715. [PubMed: 19887359]

8. Jones BA, Dailey A, Calvocoressi L, et al. Inadequate follow-up of abnormal screening

10

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

mammograms: findings from the race differences in screening mammography process study (United
States). Cancer Causes Control. 2005; 16(7):809-821. http://dx.doi.org/10.1007/
$10552-005-2905-7. [PubMed: 16132791]

. Gorin SS, Heck JE, Cheng B, Smith SJ. Delays in breast cancer diagnosis and treatment by racial/

ethnic group. Arch Intern Med. 2006; 166(20):2244-2252. http://dx.doi.org/10.1001/archinte.
166.20.2244. [PubMed: 17101943]

. Perez-Stable EJ, Afable-Munsuz A, Kaplan CP, et al. Factors influencing time to diagnosis after
abnormal mammography in diverse women. J Womens Health (Larchmt). 2013; 22(2):159-166.
http://dx.doi.org/10.1089/jwh.2012.3646. [PubMed: 23350859]

Warner ET, Tamimi RM, Hughes ME, et al. Time to diagnosis and breast cancer stage by race/
ethnicity. Breast Cancer Res Treat. 2012; 136(3):813-821. http://dx.doi.org/10.1007/
$10549-012-2304-1. [PubMed: 23099438]

Wujcik D, Fair AM. Barriers to diagnostic resolution after abnormal mammaography: a review of
the literature. Cancer Nurs. 2008; 31(5):E16-30. http://dx.doi.org/10.1097/01.NCC.
0000305764.96732.45. [PubMed: 18772653]

Ramirez AG, Perez-Stable EJ, Talavera GA, et al. Time to definitive diagnosis of breast cancer in
Latina and non-Hispanic white women: the six cities study. Springerplus. 2013; 2(1):84. http://
dx.doi.org/10.1186/2193-1801-2-84. [PubMed: 23519779]

Battaglia TA, Santana MC, Bak S, et al. Predictors of timely follow-up after abnormal cancer
screening among women seeking care at urban community health centers. Cancer. 2010; 116(4):
913-921. http://dx.doi.org/10.1002/cncr.24851. [PubMed: 20052731]

Mojica CM, Bastani R, Ponce NA, Boscardin WJ. Latinas with abnormal breast findings: patient
predictors of timely diagnostic resolution. J Womens Health (Larchmt). 2007; 16(10):1468-1477.
http://dx.doi.org/10.1089/jwh.2006.0324. [PubMed: 18062762]

Kaplan CP, Crane LA, Stewart S, Juarez-Reyes M. Factors affecting follow-up among low-income
women with breast abnormalities. J Womens Health (Larchmt). 2004; 13(2):195-206. http://
dx.doi.org/10.1089/154099904322966182. [PubMed: 15072734]

Partin MR, Gravely A, Gellad ZF, et al. Factors Associated With Missed and Cancelled
Colonoscopy Appointments at Veterans Health Administration Facilities. Clin Gastroenterol
Hepatol. 2016; 14(2):259-267. http://dx.doi.org/10.1016/j.cgh.2015.07.051. [PubMed: 26305071]
Tosteson AN, Beaber EF, Tiro J, et al. Variation in Screening Abnormality Rates and Follow-Up of
Breast, Cervical and Colorectal Cancer Screening within the PROSPR Consortium. J Gen Intern
Med. In press. Online December 9, 2015.

Beaber EF, Kim JJ, Schapira MM, et al. Unifying screening processes within the PROSPR
consortium: a conceptual model for breast, cervical, and colorectal cancer screening. J Natl Cancer
Inst. 2015; 107(6):djv120. http://dx.doi.org/10.1093/jnci/djv120. [PubMed: 25957378]

Tiro JA, Kamineni A, Levin TR, et al. The colorectal cancer screening process in community
settings: a conceptual model for the population-based research optimizing screening through
personalized regimens consortium. Cancer Epidemiol Biomarkers Prev. 2014; 23(7):1147-1158.
http://dx.doi.org/10.1158/1055-9965.EP1-13-1217. [PubMed: 24917182]

American College of Radiology. Breast imaging reporting and data system (BI-RADS). 4. Reston,
VA: American College of Radiology; 2003.

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. Med Care. 2008; 46(9
Suppl 1):S91-96. http://dx.doi.org/10.1097/MLR.0b013e31817946¢8. [PubMed: 18725839]

Green BB, Anderson ML, Wang CY, et al. Results of nurse navigator follow-up after positive
colorectal cancer screening test: a randomized trial. J Am Board Fam Med. 2014; 27(6):789-795.
http://dx.doi.org/10.3122/jabfm.2014.06.140125. [PubMed: 25381076]

Am J Prev Med. Author manuscript; available in PMC 2017 October 01.


http://dx.doi.org/10.1093/jncimonographs/lgq009
http://dx.doi.org/10.1188/09.ONF.709-715
http://dx.doi.org/10.1188/09.ONF.709-715
http://dx.doi.org/10.1007/s10552-005-2905-7
http://dx.doi.org/10.1007/s10552-005-2905-7
http://dx.doi.org/10.1001/archinte.166.20.2244
http://dx.doi.org/10.1001/archinte.166.20.2244
http://dx.doi.org/10.1089/jwh.2012.3646
http://dx.doi.org/10.1007/s10549-012-2304-1
http://dx.doi.org/10.1007/s10549-012-2304-1
http://dx.doi.org/10.1097/01.NCC.0000305764.96732.45
http://dx.doi.org/10.1097/01.NCC.0000305764.96732.45
http://dx.doi.org/10.1186/2193-1801-2-84
http://dx.doi.org/10.1186/2193-1801-2-84
http://dx.doi.org/10.1002/cncr.24851
http://dx.doi.org/10.1089/jwh.2006.0324
http://dx.doi.org/10.1089/154099904322966182
http://dx.doi.org/10.1089/154099904322966182
http://dx.doi.org/10.1016/j.cgh.2015.07.051
http://dx.doi.org/10.1093/jnci/djv120
http://dx.doi.org/10.1158/1055-9965.EPI-13-1217
http://dx.doi.org/10.1097/MLR.0b013e31817946c8
http://dx.doi.org/10.3122/jabfm.2014.06.140125

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnue Joyiny

1duosnue Joyiny

McCarthy et al.

24.

25.

26.

27.

28.

29.

30.

31.

32.

Page 7

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(6):1232-1235. http://
dx.doi.org/10.1158/1055-9965.EP1-05-0916. [PubMed: 16775188]

Etzioni DA, Yano EM, Rubenstein LV, et al. Measuring the quality of colorectal cancer screening:
the importance of follow-up. Dis Colon Rectum. 2006; 49(7):1002-1010. http://dx.doi.org/
10.1007/s10350-006-0533-2. [PubMed: 16673056]

Garman KS, Jeffreys A, Coffman C, Fisher DA. Colorectal cancer screening, comorbidity, and
follow-up in elderly patients. Am J Med Sci. 2006; 332(4):159-163. http://dx.doi.org/
10.1097/00000441-200610000-00001. [PubMed: 17031239]

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 Epidemiol Biomarkers
Prev. 2015; 24(2):422-434. http://dx.doi.org/10.1158/1055-9965.EPI-14-1170. [PubMed:
25471345]

Partin MR, Powell AA, Nugent S, Ordin DL. Colorectal cancer diagnosis improvement project
evaluation demonstrates the importance of using multiple measures to track progress toward
timeliness goals. J Healthc Qual. 2013; 35(3):41-48. http://dx.doi.org/10.1111/j.
1945-1474.2011.00188.x. [PubMed: 22192595]

Linver MN, Osuch JR, Brenner RJ, Smith RA. The mammography audit: a primer for the
mammography quality standards act (MQSA). Am J Roentgenol. 1995; 165(1):19-25. http://
dx.doi.org/10.2214/ajr.165.1.7785586. [PubMed: 7785586]

Green BB, Coronado GD, Devoe JE, Allison J. Navigating the murky waters of colorectal cancer
screening and health reform. Am J Public Health. 2014; 104(6):982-986. http://dx.doi.org/
10.2105/AJPH.2014.301877. [PubMed: 24825195]

Doubeni CA. The impact of colorectal cancer screening on the U.S. population: is it time to
celebrate? Cancer. 2014; 120(18):2810-2813. http://dx.doi.org/10.1002/cncr.28789. [PubMed:
24895320]

Levin TR, Jamieson L, Burley DA, Reyes J, Oehrli M, Caldwell C. Organized colorectal cancer
screening in integrated health care systems. Epidemiol Rev. 2011; 33(1):101-110. http://
dx.doi.org/10.1093/epirev/mxr007. [PubMed: 21709143]

Am J Prev Med. Author manuscript; available in PMC 2017 October 01.


http://dx.doi.org/10.1158/1055-9965.EPI-05-0916
http://dx.doi.org/10.1158/1055-9965.EPI-05-0916
http://dx.doi.org/10.1007/s10350-006-0533-2
http://dx.doi.org/10.1007/s10350-006-0533-2
http://dx.doi.org/10.1097/00000441-200610000-00001
http://dx.doi.org/10.1097/00000441-200610000-00001
http://dx.doi.org/10.1158/1055-9965.EPI-14-1170
http://dx.doi.org/10.1111/j.1945-1474.2011.00188.x
http://dx.doi.org/10.1111/j.1945-1474.2011.00188.x
http://dx.doi.org/10.2214/ajr.165.1.7785586
http://dx.doi.org/10.2214/ajr.165.1.7785586
http://dx.doi.org/10.2105/AJPH.2014.301877
http://dx.doi.org/10.2105/AJPH.2014.301877
http://dx.doi.org/10.1002/cncr.28789
http://dx.doi.org/10.1093/epirev/mxr007
http://dx.doi.org/10.1093/epirev/mxr007

Page 8

6'¢ (0Ly) vLv'TT (T29) s5¢'s62 0T0Z
1591 9AIIS0d JO JesA
8'c (8'T) 9v (T'2) 8€9'TT MSLN-SHHd
9v (6'8Y) ¢v6'TT (0'9v) £99'092 OSdM
TY (¥'5v) 080'TT (0'8v) eet'ele ONdM
eV (6¢) 956 (6¢) eve'ze HO
A (0'€9) 08T'TT (T°09) ¥¥1'00T 1A
2ot (€6) 6Y9'T (L'6) eez'oT uuadn
8'6 (L'12) 116y (c0¢g) sez'os HMmE-a
ans Apmis
6'€ (ren) vie'e (Lv7) 8ve'es 80T (£7) 862 (L1)95L'C Id/uelsy
A% (6'72) 8e€'s (e'22) svs'9zT 80T (ov) 118 (S'7) 205'L SluedsiH
8 (001) 2St'e (0'6) 0€2'1S 60T (0'9) 690'T (6'9) T¥8'6 %oelq ‘H'N
vy (L%5) 09¢'€T (6'€5) 8GL'S0€ 901 (2°28) 89G'ST (6'28) €05'9VT ANYM 'H'N
Auowuye/eoey
29 (0'sT) 599'c (s'01) 9vE'6S A (02) 9gz't (T'6) €€T'GT G/-0L
TG (7°91) €T0'Y (8eT)vve'sL 68 (86) 2eL'T (ez1) L8Y'0C 69-59
vy (T'02) S06'v (6'6T) ST9'CTT €8 (Len) ove'e (¢'91) 996'9¢ ¥9-09
6'¢ (5'02) 866'Y (8'22) 602'62T 8'8 (9'vT) 685'C (921) 962'6¢C 65-GS
Le (0'82) £v8'9 (Tee) L9g'28T 60T (z81) 6CC'E (6°27) vSL'6C ¥5-0G
8'€T ('6T) sev'e (0°ST) 8¥6'vC 6v-G
7’91 (g81) BL2'E (0'z1) 810°0C -0y
Jeak ‘aby
€Y (00T) vev've (00T) 182'995 L'0T (00t) 9v2'LT (00T) 209'99T [eyoL
% Moy (9% uwnjo) N (9% uwnjod) N % Moy (9% uwnjod) N (9% uwnjod) N
A1oBared uiyum 3nsaJ Buiusalos ewsouqy  uonejndod pausalds [e10L AaoBared uiyum 1 nsaJ Buiusalos ewiouqy  uoireindod pausalos [e101
|ewaouqe juadidad |ewaouqe juadidad
|e12810|0D jsealg

McCarthy et al.

WINIJOSU0D ¥dSOHd 8y Ul Bulusaids sAnuanaid YA USWOAA JO SoIsLIBIoRIeyD

T alqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Am J Prev Med. Author manuscript; available in PMC 2017 October 01.



Page 9

McCarthy et al.

JUOWLIBA J0 ANSIBAIUN ‘LA ‘BIUBAJASUUS JO ANISIBAIUN ‘UUsdN ‘suawifiay pazijeuosiad ybnoiyr Buiusalos
Buiziwndo yoressay paseq-uoieindod ‘4dSOHd ‘18pue|S] d1419ed ‘|d ‘UIBISBMYINOS SeXal JO ANSIBAIUN - WalSAS [eNdSOH pue yijeaH puepied ‘MSLN-SHHJ ‘o1uedsiH-UON “H'N ‘eluiojijed uiayinos
SIUBUBWLIAG J3SIEY ‘DS ‘BIUIOJIRD UIBULION 3lUsUeLLId Jasied ‘ONJ3 ‘aInmnsu| yoseassy yiesH dnoio ‘Ho ‘endsoH s,UsWOopA pue weyBlig pue yinoweq 1e sUIdIpajAl J0 [00Yds [8s199) ‘HAMEA

N4 (01) see (6'0) 96T'S 2ot (6'9) 150'T (z'9) ove'or umouxun
8'e (522) s8v's (5'52) 08G'¥¥T 00T (e'12) S8L'e (8'22) 670'8E i7e]
A% (8'v2) €90'9 (¥'5e) se8'evT 9°0T (8'€2) See'y (6'€2) z88'6E €0
v (0°22) 8559 (T'52) €82'evT STI (e'52) L6v'y (9°€2) T92'6E 20
9v (8'¥2) €50'9 (T'€2) 288'0€T L'0T (9°€2) 88Ty (5€2) 0L0'6€ 10
3Wodul uelpaw apod dl1Z

AN 08T'TT 71001 Pa129]]09 10N
Le (00) s (00) 28T A (6'0) 85 (8'0) 615 umouxun
Le (e'1) 62¢ (9'1) 296'8 €T (6'1) veT (ST TT0'T painsuiun
6°€ (co) or (o) TLT'T 90T (901) 169 (66) 505'9 LYo
Le (0'69) czv'vT (£'89) 6€€'L8€ 10T (0'29) 880y (9°09) 068'6€ ajeALId/[elo1aWwWo)
89 (ov) 226 (52) Tev'vT LT (L) o8y (z'9) ToT'Y presIpaiN
9G (rse) sv9'8 (€'22) 90L'¥ST T8 (0gT) SLT'T (6'T2) Zev'vT aIedIpsN

adA) aouelnsu|
6 (6'72) TVE'S (€'6T) 2€5'60T §0T ('55) 608'6 (€'99) 8v8'c6 A4
Ly (¢'1€) 609°L (9°'82) v68'T9T 60T (L'vv) Le6'L (Lev) vSL'eL 1102
% Moy (9% uwnjod) N (9% uwnjod) N % Moy (9% uwnjod) N (9% uwnjoo) N
Ai1obBared uiyum 3nsaJ Bulusalds rewsouqy  uoireindod pausalds [e10L AiobBared uiyum 1nsaJ Buiusalds rewaouqy  uoireindod pausalds [e10]
|ewaouqe Jusdiad |ewaouqe Jusdiad
|e12310|0D Jsealg

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Am J Prev Med. Author manuscript; available in PMC 2017 October 01.



Page 10

McCarthy et al.

JUOWLIBA JO
AUSIaAIUN ‘LA ‘elUBAJASUUS JO ANISIBAIUN ‘UUdN ‘19PUR|S] J1419Bd ‘|d ‘UJBISBMUINOS SeXa] JO ANISIBAIUN - WBISAS [eNdSOH pue yljeaH puepiied ‘MSLN-SHHJ :o1uedsiH-UON “H'N ‘elulojijeD uiayinos
BlUBURWLIA JaSIEY ‘OSdM ‘eluIo}I[eD UISULION SlUsUBLLISd Jasied ‘“ONJM ‘1nsu| yosessay yijesH dnoio ‘Ho ‘[endsoH s,UsWop pue weyBiig pue yinowlied Je auldipaiA 40 |00y9s [8s199) ‘HME-A

‘(umoys 10u) dnoub J1uyls/|eIdRI pUR 3MIS ApN]S Yyoea
Uy awi} dn-moj|04 JUBIDIYNS YIM USWOM Buowre s}nsas 38} Buiuaaids [ewioude Y3m UsSWOM JO Jaquuinu syl Ag papIAlp (umoys) dn-mojjo} Ajawil Bunajdwod Jaquinu sy} Wolj PaALIap ale mmmﬁcmohmn_m

(0sa) g (81088  (999) 01T  (068) 1L  (6'29)650C  (9'96) €TT (¥°96) €5 (268) €TT (9°¢6) 6L Id/uelsy
(zev) LS (res)tee'c (0°99) v86 (899) Gz (0oL Lsv'e  (5796) Tee (6¢6) T€ (6'26) 0TS (0v6) 29L oluedsiH
(52€) 99 (5'89) 1€8 (1'99) 258 (eed) vz (Sv9) 8L¥'T (°06) Lt (526) ¥95 (6'06) 02€ (8'16) 186 9elq "H'N
(9vv) Ge (Lonovsg'e  (r99)Grey (099)eve  (929)esv's  (8'96) 0Ev'oT  (G'L6) 26 (cee) vig'e  (096) T€6'YT 3NYM "H'N
(8'6€) €ST (1) eve'L  (z99)616'9  (1s9)egy  (629) Lvv'ST  (196) TI8'0T  (5'G6) GLG'T (6'26) L9S'y  (9'56) €56'9T a0l ||V

(%N MSLN-SHHd (%N OSdM (%N ONdM (N HD  (%6)N [eloL (%N LA (%)Nuuadn (%N HME- ()N Iel0L  Alouyiz/eoey

|e133.10]0D 1sealdg

2A01UYIT /008y pue adA] Bulusalds Aq s1sal Bulusslds [ewlouqy Jo dn-mojjo4 AjawiL

¢ dlqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Am J Prev Med. Author manuscript; available in PMC 2017 October 01.



Page 11

McCarthy et al.

Author Manuscript

1apue|s| o1y10ed ‘|d ‘o1uedsiH-UoN “H'N

(s1sAeue AydesBowwew woiy papnjoxa | A) ddueinsul pue ‘(Ueipaw apod d|Z) awodul s8] Jo Jeak ‘abe ‘auis Apnis 1o) paisnipe japow uoissaibal o:m_mon_u

‘(papnjoxa 1 A) 1158l Jo Jeak ‘abe ‘a1is Apnis 1oy palsnipe japow uoissalbal u:m:..,a._Q

(saus 1) 1581 Jo Jeak ‘abe ‘alis Apnis 1oy paisnipe japow uolssaifial o:m_mo._m

(20'T'06'0) 860 (60'T'26'0) 00T  (ST'T-8€'0) 290  (¥T'T-8€'0) 990 (ST'T-¥¥'0) TL'0 1d/uelsy
(TzTvon ert  (PT1860)S0T (#8T-280)92T (L2T-v9°0) 060 (22 T-99°0) 060 oluedsiH
(0T'T'06'0) 00T (66'0'28'0) 060  (£6'0-TS'0) TL'0  (2L0-2v'0) G50  (69°0-T¥'0) €S0 %9elq "H'N
(1) 00T (1007 (1001 (e o0t (1007 aNYM "H'N
865'z2=U §08'zg=u L¥7'9=N ¥95'9=N 6€L'LT=N [e101 N

o) |e133.40]0D e |€13310]0D o) ]sealg q Jsealg e Jsealg

Auoluyia/eoey
(10 %S6) 4O

Ao1uyi3/e0ey pue adAL Bulusaios Aq s1sal Bulusalds rewlouqy Jo dn-mojjo4 AjdwiL Jo uolssalfbiay 21s1607

€ 9lqeL

Author Manuscript Author Manuscript

Author Manuscript

Am J Prev Med. Author manuscript; available in PMC 2017 October 01.



	Abstract
	Introduction
	Methods
	Results
	Discussion
	Limitations

	Conclusions
	References
	Table 1
	Table 2
	Table 3

