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Original Research

Introduction

Research-tested programs have shown that directly mailing 
fecal immunochemical tests (FITs) leads to significant 
increases in CRC screening.1,2 Despite these promising 
results, mailed FIT programs have not been widely adopted, 
particularly among health systems serving disadvantaged 
populations.3 To address this gap, the BeneFIT (U48DP005013) 
research team worked with 2 health plans that provide primar-
ily Medicaid and combined Medicaid/Medicare insurance to 
implement a mailed FIT program. The goal was to increase 
CRC screening uptake and decrease screening disparities. 
Screening failures occur not only from lack of screening but 
also from breakdowns in follow-up of positive tests.

Follow-up colonoscopy is recommended after a positive 
FIT. In randomized controlled trials, colonoscopy comple-
tion rates have ranged between 83% and 90%.4-6 However, in 
community-based studies, colonoscopy follow-up is much 
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Abstract
Background: Follow-up colonoscopy after a positive fecal immunochemical test (FIT) is necessary for colorectal cancer 
(CRC) screening to be effective. We report colonoscopy follow-up rates after a positive FIT overall and by population 
characteristics in the BeneFIT demonstration pilot, a Medicaid health insurance plan-delivered mailed FIT outreach program. 
Methods: In 2016, 2 health insurance plans in Oregon and in Washington state mailed FIT kits to Medicaid patients who, 
based on claims data, were overdue for CRC screening. We report follow-up colonoscopy completion rates after positive 
FIT, and differences in completion rates by age, sex, race, ethnicity, preferred language, and number of primary care visits 
in the prior year. This research was human subjects approved with a waiver of consent for data collection. Results: 
The FIT positivity rates in Health Plan Oregon and Health Plan Washington were 7.9% (39/488) and 14.6% (125/857), 
respectively. Colonoscopy completion rates within 12 months of the positive test were 35.9% (14/41) in Health Plan 
Oregon and 32.8% (41/125) in Health Plan Washington. Colonoscopy completion rates were higher among individuals who 
preferred a language other than English (Non-English speakers 70.0%, English speakers 31.3%, P = .04). Conclusion: In a 
health plan-delivered mailed FIT outreach program, follow-up colonoscopy rates after a positive test were low. Additional 
interventions are needed to assure colonoscopy after a positive FIT test and to reap the benefits of screening.
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lower, with rates of 30% to 65% reported.7-12 Patient barriers 
to completing colonoscopy after a positive FIT include costs 
of the procedure, comorbid conditions taking precedence or 
increasing procedural risk, social or logistic barriers such as 
transportation or finding someone to accompany them to the 
procedure, fear or anxiety, and belief that the test was a false 
positive (eg, hemorrhoids).13,14 Provider and system failures 
have also been reported, including not contacting the 
patient and lack of referral.15,16 Lack of and delayed follow-
up after a positive FIT test has been associated with increased 
risk of later stage CRC and CRC death.17-20 We present here 
colonoscopy follow-up rates after a positive FIT from the 
BeneFIT study, and characteristics of patients completing 
and not completing follow-up colonoscopy.

Methods

A detailed description of the BeneFIT implementation proj-
ect and effectiveness outcomes have been previously pub-
lished.21,22 In brief, BeneFIT is an evaluation of 2 mailed 
FIT outreach programs, initiated by 2 health plans provid-
ing Medicaid and Medicaid/Medicare insurance coverage 
for enrollees in Washington state and Oregon. This research 
was human subjects approved with a waiver of consent for 
data collection.

The Oregon plan (henceforth referred to as Health Plan 
Oregon) is a non-profit organization that provides insurance 
for Medicaid, Medicare/Medicaid, and dental coverage for 
about 220 000 enrollees. The Washington plan (henceforth 
referred to as Health Plan Washington) is a for-profit organi-
zation that operates in multiple states and provided Medicaid 
and dual Medicaid-Medicare coverage for approximately 
650 000 members in Washington state in 2016.

Each health plan implemented a mailed FIT program in 
English and Spanish in the fall of 2016 using claims and 
administrative data to identify age-eligible adults not up to 
date for CRC screening. The health plans contracted with 
vendors to send FIT kits. Mailings included: (1) an intro-
ductory letter about the importance of screening and notify-
ing the enrollee that they would soon be mailed a FIT;  
(2) the mailed FIT with a postage-paid return envelope; and 
(3) a reminder (a mailed postcard in Health Plan Oregon 
and an attempted live phone call in Health Plan Washington).

In the Health Plan Oregon program, a print vendor mailed 
enrollees the FIT test used by each health center (either the 
1-sample OC-Auto®, PolyMedco or the 2-sample InSure®, 
Enterix). Enrollees mailed or dropped off completed FITs  
to their assigned health center (1 of 6 health centers only 
allowed in-clinic drop-off), where staff placed laboratory 
orders and processed kits according to their center’s standard 
procedures. All health centers used electronic laboratory 
interfaces that directly transferred FIT results into primary 
care records. Health center staff communicated test results to 
patients (generally by letter if negative and by phone if 

positive) and assisted those who screened positive in making 
referral appointments (eg, referral coordinators called 
patients and provided information on making a colonoscopy 
appointment) standard health center procedures. The health 
centers did not have formal programs to assure follow-up 
after a positive FIT (such as registries for “verification” of 
colonoscopy or nurse navigation)

In the Health Plan Washington program, the vendor 
mailed and processed the FIT tests (the 2-sample InSure®). 
Completed FITs were sent to the vendor’s centralized lab 
for processing. Mailed FIT results were returned to the 
health plan and to the primary care providers. A health plan-
based care coordinator phoned enrollees whose mailed FIT 
results were positive and recommended they contact their 
primary care provider to discuss results (care coordinators 
could not inform enrollees of their results). Primary care 
providers were expected to follow usual care processes of 
contacting their patients with positive FIT results and assist-
ing them in getting a follow-up colonoscopy.

Measures

We obtained FIT results from each health plan. Health Plan 
Oregon FIT results were obtained from clinic records. 
Health Plan Washington received FIT results from the cen-
tralized lab. Our outcome measures were colonoscopy 
completion rates, including colonoscopy completion within 
3, 6, and 12 months of FIT return dates, and time to colo-
noscopy completion overall and for each health plan. 
Colonoscopy completion was captured from health plans’ 
claims data. We also report colonoscopy completion rates 
by enrollee characteristics obtained from the health plans 
(sex, age, race/ethnicity, preferred language [eg, English 
versus languages other than English, such as Spanish, 
Russian, and others]), insurance type, and the number of 
primary care visits in the year prior to the date that the 
introductory letter was sent).

Analysis

We calculated frequencies of the characteristics of those 
enrollees who screened positive using FIT from each health 
plan and overall. The primary outcome was colonoscopy 
completion within 12 months of the positive FIT result.  
We also measured the proportion of enrollees completing  
follow-up colonoscopy within 3 months, 3 to 6 months, 6  
to 9 months, 9 to 12 months, and median number of days 
(with interquartile range) from FIT claim date to follow-up 
colonoscopy claim date. For each enrollee characteristic, 
we also compared colonoscopy completion rates within 
1 year of a positive FIT result using Chi-square or Fisher’s 
exact tests, with 2-sided tests for significance of P ≤ .05. 
Multivariate logistic regression was used to identify enrollee 
characteristics predictive of colonoscopy completion with 
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the full model initially including sex, age, preferred lan-
guage, and primary care visits, with backwards selection 
removing covariates with significance P > .10. All analyses 
were completed using SAS 9.4.

Results

The FIT positivity rate in Health Plan Oregon, abstracted 
from electronic health records by the clinics, was 7.9% 
(39/488). The FIT positivity rate in Health Plan Washington, 
obtained from the vendor’s laboratory, was 14.6% 
(125/857). Among enrollees with positive FITs, 35.9% in 
Health Plan Oregon and 32.8% in Health Plan Washington 
completed a colonoscopy within 12 months of their positive 
FIT result (Table 1). Most of the colonoscopies were com-
pleted within 6 months of the positive test date (85.7% in 
Health Plan Oregon and 85.4% in Health Plan Washington), 
Figure 1. Median days to colonoscopy completion was 
82 days (interquartile range: 91-147 days) for the Oregon 
plan and 99 days (interquartile range: 67-144 days).

Overall, patient characteristics were not associated 
with follow-up colonoscopy completion (Table 2) with the 
exception of non-English speakers, who were more likely to 
complete colonoscopy than English-speakers (non-English 
speakers 70.0%, English speakers 31.3%, P = .04). Adjusting 
for other variables did not changed this association, with 
non-English speakers significantly more likely to complete 
colonoscopy than English speakers, but the confidence 
interval was quite wide (odds ratio 6.75, 95% confidence 
interval 1.06-43.20, Table 3). Health Plan Washington care 
coordinators attempted to contact patients with a positive 
FIT by phone to advise them to follow-up with their pri-
mary care provider. Colonoscopy completion rates did not 
differ among the 66 Health Plan Washington enrollees who 
received the call and the 59 who were unable to be con-
tacted (33.3% and 32.2%, respectively).

For the Oregon health plan only, we were able to obtain 
months of enrollment coverage in the 12 months after the 
positive FIT among the 25 enrollees who had not completed 
a colonoscopy. Twelve members (48.0%) were enrolled in 

Table 1. Colonoscopy Completion Within 1 Year After FIT Return Among Enrollees With a Positive FIT (n = 164).

Health Plan 
Oregon (n = 39)

Health Plan 
Washington (n = 125)

Total 
(n = 164)

Colonoscopy completion
 Within 6 months of FIT return (n, %) 12 30.8 35 28.0 30 28.6
 Within 12 months of FIT return (n, %) 14 35.9 41 32.8 55 33.5
 Days from FIT claim to colonoscopy claim (median, interquartile range) 82 91-147 99 67-144 106 2-145

Figure 1. Cumulative colonoscopy completion within 1 year after FIT return among enrollees with a positive FIT in Y1 (n = 164).
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Table 2. Colonoscopy Completion within 1 Year After FIT Return With a Positive FIT (N = 164) by Characteristics of Enrollees.

Total

 

Enrollees 
with a 

positive FIT

Enrollees with a 
colonoscopy after 

positive FIT

% with a 
colonoscopy after 

positive FIT Pa

Completed a colonoscopy within 12 months of FIT return 164 55 33.5 –
Gender
 Male 70 26 37.1 ns
 Female 94 29 30.9  
Age
 50-64 138 50 36.2 ns
 65-75 26 5 19.2  
Race/ethnicity
 American Indian or Alaska Native 2 0 0.0 .01
 Asian or Pacific Islander or Native Hawaiian 13 10 76.9
 Black or African American 8 2 25.0
 Hispanic 7 3 42.9
 White or Caucasian 97 32 33.0
 (Missing) 37 8 21.6
Insurance type
 Medicare/Medicaid (dual-insured) 30 7 23.3 ns
 Medicaid 134 48 35.8  
Primary care visits in past year
 0 12 6 50.0 ns
 1-3 37 10 27.0  
 4 or more 115 39 33.9  
Residence location
 Urban 151 49 32.5 ns
 Rural 13 6 46.2  
Enrollee preferred languageb

 English 150 47 31.3 .04
 Non-Englishc 10 7 70.0  
Reminder call completion (Health Plan Washington only)
 Call completion (contact with enrollee) 66 22 33.3 ns
 No call completion 59 19 32.2  

aP value based on chi-square or Fisher’s exact test. Significance at P < .05. ns = not significant.
bFour enrollees were missing a preferred language.
cNon-English languages included Spanish, n = 3; Russian, n = 2; Vietnamese, n = 2; Arabic, n = 1; Cantonese, n = 1; Korean, n = 1.

Table 3. Multivariate Model for Colonoscopy Completion within 1 Year After FIT Return With a Positive FIT (N = 164).1,2

Enrollees with a 
positive FIT

Enrollees with a 
colonoscopy after 

positive FIT

% with a 
colonoscopy after 

positive FIT

Multivariatea

 Odds ratio 95% confidence interval

Age
 50-64 138 50 36.2 REF – –
 65-75 26 5 19.2 0.36 0.12 1.02
Enrollee preferred languageb

 English 150 47 31.3 REF – –
 Non-English 10 7 70.0 6.75 1.06 43.20

aP values by logistic regression, controlling for age and preferred language, and clustered on health center (n = 82) Significance at P ≤ .10. Race/ethnicity 
was not included because of variation in direction of colonoscopy completion in opposite directions and large numbers of missing (n = 37).
bFour enrollees were missing a preferred language.
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the health plan for all 12 months, 5 (20.0%) were enrolled at 
least 6 months, 6 (24.0%) less than 6 months, and 2 (8.0%) 
were not enrolled in any month after the positive test.

Discussion

In a Medicaid and Medicare health plan-based mailed FIT 
CRC screening program, colonoscopy completion rates 
after a positive FIT test were disappointingly low. Colorectal 
cancer screening that begins with FIT is a 2-part screening 
process. Individuals with a positive test need to complete a 
follow-up colonoscopy for screening to be effective. Not 
completing a colonoscopy after a positive fecal test is asso-
ciated with a 7 times higher risk of dying from CRC.19 Even 
a 6-month delay in colonoscopy completion is associated 
with higher risk of CRC death compared to those who  
complete follow-up colonoscopy prior to 6 months.20

The rates of follow-up colonoscopy after positive FIT  
in this study were lower than in most previous reports. 
Somsouk et al reported a colonoscopy follow-up rate of 
51% in an integrated safety-net clinic system that delivered 
a mailed FIT outreach program.23 In their study, as in Health 
Plan Oregon, providers received test results and were 
expected to manage positive screening tests per usual care 
practices; no additive interventions were offered to assure 
colonoscopy follow-up. Results similar to Somsouk et al 
have been reported in other community/safety-net clinic 
mailed FIT programs led by our team (Coronado et al, 
59%,24 Oluloro et al, 57%).25 It is possible that in BeneFIT, 
health care providers were less responsive to following up 
on positive FITs that they had not personally distributed. In 
the Oregon program, however, FIT kits were returned to 
individual clinics, and FIT kit processing was integrated 
into the clinics’ usual lab systems, yet colonoscopy rates 
were still similar to the more centralized Washington pro-
gram. It is also possible in our study that patients with a 
positive test had a recent colonoscopy prior to the mailings 
and did not need further follow-up. However, among those 
continuously enrolled, claims data should have captured 
recent colonoscopies and identified these individuals as 
ineligible to receive mailed FIT.

Brenner et al evaluated a county health department 
mailed FIT program delivered to Medicaid-enrolled 
adults.26 In this study 67% of individuals with a positive 
FIT completed colonoscopy, but patients received health 
department-delivered navigation assistance with scheduling 
and test completion. Levy et al. used chart audits and mailed 
questionnaires to identify and enroll 495 low income 
patients overdue for CRC screening in a mailed FIT pro-
gram.27 Similar to Health Plan Washington, FIT positive 
rates were high (21%). However, follow-up colonoscopy 
rates were much higher, 61%, possibly because patients 
consented to participate in the program and were contacted 
by the project manager, who supported patients in obtaining 

a follow-up colonoscopy. Our study, BeneFIT, was a natural 
experiment of 2 Medicaid health plans’ mailed FIT pro-
grams, with patients receiving mailed FIT from the health 
centers and health plans, and not as part of a research study. 
Additional research is needed to identify and implement 
effective strategies, particularly in safety-net settings, and 
among patients who may face barriers to completing colo-
noscopy (lack of awareness, lack of access, fear, lack of 
social support, out of pocket costs).13,14

The percent of enrollees with a positive FIT rate was 
much higher in Washington than Oregon (14.6% vs 7.9%). 
Factors that may have contributed were FIT test type, dif-
ferent thresholds for positivity (InSure 10 µg hemoglobin/
gram of feces vs OC Auto 20 µg/gram) and possible differ-
ences in the prevalence of prior FIT completion, with the 
first test more likely to be positive.28 Some of the participat-
ing Oregon health centers previously had mailed FITs to 
their patients. Other unknown factors could have been 
responsible, because positive rate differences were greater 
than those reported in the literature.29,30 We do not have 
information on colonoscopy results and the percent of posi-
tive tests that were false positive.

The health plans made some efforts to assure colonos-
copy follow-up. The Oregon plan FIT results were auto-
matically entered into the EHR and providers reviewed 
positive tests and referral coordinators contacted patients 
and assisted with appointment making if needed. The 
Washington plan sent FIT results to the patients’ providers 
and attempted to contact enrollees with positive FITs and 
advised them to make an appointment with their primary 
care physician. We also found that some patients lost cover-
age after the positive FIT in Oregon. It is possible that they 
received a colonoscopy elsewhere which we could not cap-
ture, but they also may have subsequently lost insurance 
coverage or moved, accentuating some of the difficulties in 
assuring timely and appropriate follow-up among disadvan-
taged groups.

Interestingly, patients preferring a non-English language 
had higher colonoscopy follow-up rates, with Asian race 
and Hispanic ethnicity also trending toward higher comple-
tion rates. Issaka et al performed a retrospective cohort 
study in an integrated safety-net system of 2238 patients 
with a positive FIT.16 Asian individuals were significantly 
more likely to complete colonoscopy compared to other 
racial groups. Similarly, non-English speakers had higher 
completion rates than English speakers, but the numbers 
were small. However, similar trends have been reported in 
other studies.31,32 One possible explanation is that some eth-
nic groups or recent immigrants might be more accepting of 
colonoscopy if offered this opportunity.

Randomized controlled trials and systematic reviews 
suggest that navigation (by a nurse or health educator) may 
increase colonoscopy rates after positive FIT.12,33,34 Neither 
health plans mentioned using navigation programs or ways 
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to support community clinics’ efforts to implement such 
programs. Registries tracking colonoscopy completion and 
reminders to physicians have also shown promising 
results.12,35-37 Studies reporting these outcomes were within 
organizations that provide both health care and insurance 
(eg, integrated health care organizations such as Kaiser 
Permanente or the Veterans Administration), and that may 
have more resources for follow-up outreach programs. 
Future research might explore the role of centralized navi-
gation programs supported by Medicaid health plans.

Health plans and clinics have focused on increasing 
CRC screening rates, the incentivized Medicare reporting 
metric, and not colonoscopy follow-up after a positive 
FIT.38 Colonoscopy follow-up rates could increase through 
action at several levels. Providers and their teams could 
take a more proactive role in encouraging patients with pos-
itive FITs to complete colonoscopy. Use of a patient registry 
to track colonoscopy completion, could remind teams to 
recontact individuals if colonoscopy was not completed. 
Educating patients about the importance of follow-up colo-
noscopy might also help, as patients may not understand 
that colonoscopy is an important follow-up after a positive 
FIT test. FIT mailings delivered by Health Plan Oregon,  
as a result of this study, try to address this by including  
more information on follow-up colonoscopy in introduction 
letters and other materials. Having a screening metric for 
colonoscopy follow-up after positive FIT could help “push” 
clinics to pay attention on colonoscopy follow-up after 
positive FIT.

Our study has limitations. As mentioned, members with 
positive FITs may have left the health plan or had a colonos-
copy that was not captured by claims. Patients also might 
have had reasons for not getting a follow-up colonoscopy, 
such as having completed one recently before becoming a 
health plan member, or because of poor health or limited 
life expectancy. However, even if these were factors, it is 
clear that colonoscopy follow-up rates were suboptimal.

Conclusion

Health plans can play an important role in increasing CRC 
screening by supporting mailed FIT programs. However, 
more emphasis needs to be placed on increasing colonoscopy 
follow-up after a positive FIT. Low follow-up rates negate 
the benefits of FIT testing. FIT outreach programs should 
include a plan for following up positive FITs, evaluate its 
effectiveness, and monitor for continual improvement. 
Requiring health centers and health plans to report colonos-
copy rates after positive FITs might increase motivation for 
doing this.
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