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Key Question

• How effective is a direct-mail fecal testing 
program when implemented in busy 
community clinic practices as part of standard 
care?

• To report the effectiveness and level of 
implementation of an electronic health record 
(EHR)– embedded program to directly mail 
fecal tests to patients due for colorectal 
cancer screening.
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Background

• The US Preventive Services Task Force recommends routine 
colorectal cancer screening for individuals aged 50 – 75. 

• Programs that directly mail fecal tests to patients’ homes have 
been shown to improve rates of colorectal cancer screening in 
various clinical settings. 
• Improvements have ranged from 6 – 40%.

• Little is known about the effectiveness of such programs 
when implemented in community health centers as part of 
standard care. 
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Meta-Analysis of 11 studies

Marquez E, Singh S, Gupta S. Gastroenterology, Vol. 150, Issue 4, S450; DDW 2016 

Test Offered Study Events I Total                                                Risk ratio and 95% CI

Riskratio Mailed Usual Care

FIT Singal 2015 1.98 1410 / 2400 355 / 1199

FIT Gupta 2013 3.73 648 / 1593 471 / 3898

FIT Myers 2013 1.19 117 / 312 12 / 38

FIT Hendren 2013 3.57 43 / 114 21 / 126

FIT Levy 2013 4.48 107 / 187 33 / 185

FIT Myers 2007 l.63 185 / 386 135 / 387

FIT 2.10 2510 / 4992 1027 / 5833

FOBT Green 2013 2.46 760 / 1174 307 / 1167

FOBT Jean-Jacques 2012 6.03 32 / 104 5 / 98

FOBT Hoffman 2011 2.61 98 / 202 591 / 3184

FOBT Coronado 2011 14.40 44 / 168 3 / 165

FOBT Goldberg 2004 8.14 24 / 59 3 / 60

FOBT 3.26 958 /  1707 909 / 4674

0.01               0.1                     1                    10                100

Favors Usual Care Favors Intervention

Previous direct-mail programs

Test Study Risk Ratio Sample size

F
IT

Singal 2015 2.0 3,599

Gupta 2013 3.7 5,491

Myers 2013 1.2 350

Hendren 2013 3.6 240

Levy 2013 4.5 372

Myers 2017 1.6 773

Total 2.1 10,825

F
O

B
T

Green 2013 2.5 2,341

Jean-Jacques 2012 6.0 202

Hoffman 2011 2.6 3,386

Coronado 2011 14.4 333

Goldberg 2004 8.1 119

Total 3.3 6,381
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Success of direct-mail programs

5

Kaiser Permanente Northern 

California

Levin TR Gastrointest Endosc. 2016 Mar;83(3):552-4. 

– Over 500,000 FITs mailed annually, 

with >60% returned 

– Major contributor to achieving 

screening rate over 85% 
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Explanatory study vs. pragmatic study

Explanatory Study Pragmatic Study

Efficacy (among 
a defined subset)

Eligible 
population

Exclusions, 
non-

response, 
etc.

Eligible 
population

Exclusions, 
non-

response, 
etc.

Effectiveness 

(among a 
broad subset)
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Design, Setting, Participants

• Pragmatic cluster-randomized clinical study 
– Eligibility, 50-75, screening appropriate

– Clinic visit in the past year

• 8 federally qualified health centers
– 26 clinics (13 clinics randomized to each of 2 arms)

– 41,000 patients 

• Year 01 intervention interval: February 4, 2014 – February 3, 2015

• Year 01 evaluation interval: February 4, 2014 -- August 3, 2015

• Lagged data interval: June 4, 2014 – August 3, 2015
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Participating clinics*

Open Door Community Health Centers (4)

Multnomah County Health Department (6)

La Clinica del Valle (3)

Mosaic Medical (4)

Virginia Garcia Memorial Health Center (2)

Community Health Center Medford (3)

Benton County Health Department (2)

Oregon Health & Science University (OHSU) (2)

*Overall: colonoscopy screening in past 10 years: 5%; 
fecal testing in past year: 7.5%

Clinic Locations
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Characteristics of health centers, by 
participation

% Hispanic
CRC screening 

rate
% uninsured

Health Center 1 9 20 49

Health Center 2 7 23 38

Health Center 3 17 20 50

Health Center 4 14 39 33

Health Center 5 10 33 40

Health Center 6 5 53 2

Health Center 7 2 33 11

Health Center 8 36 34 37

Health Center 9 4 16 23

Health Center 10 37 14 30

Health Center 11 15 14 30

Source: Coronado et al. 2015
© 2016 Kaiser Permanente Center for Health Research
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STOP CRC intervention

Step 1: Mail 
Introductory 
letter

Step 2: Mail 
FIT kit

Step 3: Mail 
Reminder 
Postcard

EMR tools in Reporting Workbench, 
driven by Health Maintenance; 

Step-wise exclusions for: 

• Invalid address

• Self-reported prior screening

• Completion of CRC screening

Improvement cycle (e.g. Plan-Do-
Study-Act)
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Implementation support

• Real time EHR tools to identify patients eligible for each 
intervention step

• Training in the EHR tools (4-hours)

• Monthly meetings with EHR site specialists from each 
health center

• Leadership meetings to launch Plan-Do-Study-Act cycle 

• Annual in-person meeting and quarterly webEx 
meetings of advisory board
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Intervention materials
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Wordless instructions

Coronado et al. 2014
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Main outcomes and measures

• Effectiveness: Clinic-level - proportions of adults 
eligible for colorectal cancer screening during the 
intervention interval who completed fecal testing, 
and secondarily any CRC screening;

• Implementation: Clinic-level - proportions of eligible 
adults who were mailed a fecal test as part of the 
program
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Conceptual framework

15

Consolidated Framework for Implementation Research*

*Damschroder et al., 2011
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Baseline clinic-level characteristics of eligible 
adults in analysis sample (n = 41,193)

16

Intervention clinics Usual care clinics

(n = 13) (n = 13)

Median clinic % a (range)

Median clinic % 
a (range)

Age (50-64) 80 (73-85) 83 (72-88)

Gender (Female) 44 (38-56) 45 (35-51)

Ethnicity (% Hispanic) 8 (1-33) 15 (2-36)

Language

English 90 (41-99) 86 (53-99)

Spanish 4 (0-26) 12 (1-31)

Insurance status

Medicaid 36 (20-51) 35 (25-54)

Medicare 24 (20-37) 23 (15-36)

Uninsured 26 (3-40) 27 (2-38)

Commercial 10 (1-49) 11 (1-39)

Federal poverty level 

<100% 47 (13-61) 45 (19-64)
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Baseline clinic-level characteristics of eligible 
adults in analysis sample (n = 41,193)
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Colorectal cancer screening completion, by 
intervention and usual care arm 

18

P = .105

P = .046

P = .026

P = .014

FIT completion differences were 3.8% in primary dataset and 5.6% in 

lagged dataset, adjusted for health center, age, and gender 
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Per-protocol analysis

Per-protocol analysis FIT return rate

Patients who were mailed a FIT (OVERALL) 21%

Clinics that consistently delivered reminders 25%

Clinics that inconsistently delivered reminders 14%

Clinics that did not deliver reminders 6%

© 2016 Kaiser Permanente Center for Health Research
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FIT completion and implementation, 
lagged dataset

Health Center Differences in FIT completion* % eligible patients mailed FIT

Health Center 1 21.2 81.7

Health Center 2 10.6 59.3

Health Center 3 7.7 43.3

Health Center 4 5.2 37.1

Health Center 5 3.6 26.3

Health Center 6 -2.0 33.2

Health Center 7 -5.4 38.5

Health Center 8 -11.7 21.0

ALL 4.8 42.1
*Comparing intervention and usual care clinics within health center; unadjusted

primary dataset correlation = .89; lagged dataset correlation = .87
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Efficacy-Effectiveness gap

21
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Trends in CRC screening

22
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STOP CRC Maintenance, by Health Center

23
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Maintenance

• N clinic randomized in STOP CRC: 26

• N clinics delivered STOP CRC in Year 2 (and 
beyond: 41 (22 randomized, 19 non-
randomized)

24
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Implementation
STOP CRC Precis Diagram

25

Dashed line: UH2

Solid line: UH3

Authors: Karin E. Johnson1*, Gila Neta2a*§, Laura M. Dember3, Gloria D. Coronado4a

Use of PRECIS Ratings in the NIH Healthcare Systems Research Collaboratory; Trials 2016

Flexibility of 

intervention 

delivery: 
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Conceptual framework

26

Consolidated Framework for Implementation Research*

*Damschroder et al., 2011
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Implementation Analysis
Guided by the CFIR Framework

Data Sources:
• EHR data (mailings, phone calls)

• Staff and leadership surveys and interviews at baseline and 
follow-up

• Cost data provided by clinics included questions about 
implementation processes (e.g. project staff)

• Project participation data from training sessions, EHR 
specialist meetings

27
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Primary challenge to implementation

28
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Did they do it?
Implementation of key components

Health Center Mailed FIT (%)
Mailed  FIT plus 
Reminder Letters       
(Yes/No)

Difference in FIT 
completion (%)

1 59.3 Y 21.2

2 43.3 Y 10.6

3 37.1 N 7.7

4 26.3 N 5.2

5 33.2 Y 3.6

6 38.5 N -2.0

7 21.0 N -5.4

8 42.1 N -11.7

© 2016 Kaiser Permanente Center for Health Research
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Factors influencing implementation

Health Center Lab issues
EMR meeting 

attendance 

(%)

Loss of key 

staff

Plan 
additional 
PDSAs

Difference in 
FIT 
completion 
(%)

1 N 73 SOMEWHAT N 21.2

2 N 73 Y N 10.6

3 N 60 N Y 7.7

4 N 60 N Y 5.2

5 N 80 Y Y 3.6

6 N 40 Y N -2.0

7 Y 27 Y Y -5.4

8 Y 53 Y N -11.7

© 2016 Kaiser Permanente Center for Health Research
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Factors influencing patient completion

Health Center FIT samples 

(1 vs. 2)

Mailed return vs. 
drop off

Difference in FIT 
completion (%)

1* 1 Mail 21.2

2 2 Mail 10.6

3 1 Mail 7.7

4 1 Mail 5.2

5 1 Drop off 3.6

6 1 Mail -2.0

7 2 Mail -5.4

8 2 Drop off -11.7

© 2016 Kaiser Permanente Center for Health Research

* PDSA included phone reminders
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Conclusion

• Implementing mailed FIT outreach can increase screening 
rates in "real world settings." 

• Findings confirm the major challenge of bridging the gap 
between efficacy studies and effectiveness studies. 

• Given variation in clinics in the timing and extent of 
intervention delivery, this work offers the potential to 
understand more deeply the clinic level factors that facilitate 
and challenge successful implementation. 
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Future 

Growth
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