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INTRODUCTION:Colorectal cancer (CRC) screening rates
are low among vulnerable populations. Fecal immuno-
chemical tests (FITs) are one screening modality with few
barriers. Studies have shown that outreach can improve
CRC screening, but little is known about its effectiveness
among individuals with no CRC screening history. We
sought to determine whether outreach increases FIT up-
take among patients with no CRC screening history com-
pared to usual care.
METHODS: This study was a patient-level randomized
controlled trial, including 420 patients who had never
completed CRC screening and were eligible for FIT; 66 %
were female, 62.1 % were Latino, and 70.7 % were unin-
sured. The main outcome measure was FIT completion
within 6 months of the randomization date. We assessed
FIT completion at different time points corresponding to
receipt of outreach components. All analyses were re-run
with 12-month data.
RESULTS: Patients who received outreach were more
likely to complete FIT than those in usual care (36.7 %
vs. 14.8 %; p<0.001). FIT completion was more common
among patients with increased clinic visits. The difference
in FIT completion between the outreach and usual care
groups decreased over time.
DISCUSSION: The intervention improved FIT uptake
among patients with no CRC screening history. However,
the intervention was less effective than in a previous trial
targeting patients due for repeat screening. Additional
research is needed to determine the best methods for
improving CRC screening among this hard-to-reach
group.

KEY WORDS: health disparities; cancer prevention; care delivery system.

J Gen Intern Med 30(8):1178–84

DOI: 10.1007/s11606-015-3234-5

© Society of General Internal Medicine 2015

INTRODUCTION

In 2012, only 65.1 % of adults in the United States aged 50–75
years were up to date on colorectal cancer (CRC) screening.1

Screening rates were lower among minorities and individuals
with low income, limited education, no health insurance, or
unreliable access to healthcare.1 The United States Preventive
Services Task Force recommends screening by annual
fecal occult blood testing (FOBT), sigmoidoscopy every
5 years plus FOBT every 3 years, or colonoscopy every
10 years. Colonoscopy is the most common CRC screening
modality.1–4 However, its effectiveness for reducing CRC
mortality for vulnerable populations is unclear, given the bar-
riers to colonoscopy, including cost, transportation problems,
preparing for the procedure, and fear of invasive tests.5–12

Expanded use of FOBT, a modality with fewer barriers, may
be a viable approach to address CRC screening disparities,
especially with single-sample fecal immunochemical tests
(FIT), which do not require dietary restrictions.13

Several randomized trials have reported that outreach with
FOBT can improve CRC screening rates.14–20 However, most
were conducted in integrated health plans.15, 16, 18, 19 Few
targeted vulnerable populations cared for in community health
centers (CHCs) and other safety net settings.21–24 We previ-
ously reported that a multifaceted outreach and reminder in-
tervention using mailed FITs increased adherence to annual
screening, compared to point-of-care strategies that maximize
FIT distribution at clinic visits, for patients due for repeat
screening.20 However, this study did not examine the impact
of outreach for patients who had never been screened before.
A study by Gupta and colleagues targeted uninsured pa-

tients in a safety net setting who were due for CRC screening
and assessed the efficacy of outreach, using a mailed FIT or
letter offering to arrange colonoscopy, compared to usual
care.17 Patients randomized to FIToutreach had higher screen-
ing rates than those who received the colonoscopy letter or
usual care (40.7, 24.6, and 12.1 %, respectively). Despite its
importance, this study had several limitations. First, clinics did
not establish point-of-care strategies for improving CRC
screening, such as electronic health record (EHR) reminders
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to providers or empowerment of non-clinician staff to distrib-
ute FOBTs. Thus, the difference between the FIToutreach and
usual care groups may overestimate the value of outreach
compared to other evidence-based strategies.25 Additionally,
patients in the usual care group received a three-sample guai-
ac-based FOBT (gFOBT), while the intervention group re-
ceived a FIT. Completion rates are higher with FIT than
gFOBT,26, 27 preventing us from separating the effect of
outreach from FIT usage. Finally, this study did not stratify
patients by prior screening behaviors, despite the fact that
never-screened patients may have lower knowledge about
CRC screening, tend to rely on physician recommendations,
and have negative attitudes toward FOBT.28–33

To address gaps in the evidence base, we conducted this
study to determine the marginal effect of outreach (mailed FIT,
reminders, and personal calls), compared to high-quality
point-of-care strategies, on CRC screening among CHC pa-
tients with no screening history. Understanding the benefits of
outreach over point-of-care strategies is important because of
the resources required for outreach.

METHODS

This study used similar methodology to a previous random-
ized controlled trial that sought to increase adherence to annual
FOBT among individuals who were due for repeat CRC
screening. In that trial, 82.2 % of individuals who received
the intervention completed a repeat FOBTwithin 6 months of
their due date compared to 37.3% of those in usual care.20 The
outreach intervention for this study and materials have been
published previously.34 This study was approved by the
Northwestern University Institutional Review Board with a
waiver of informed consent for patient randomization.

Study Setting

The study was conducted at Erie Family Health Center
(EFHC), a federally qualified health center network based in
Chicago, Illinois with eight clinics serving adult patients. At
EFHC, 55 % of patients are best served in Spanish, 95 % fall
below 200 % of the federal poverty line, and 35 % are
uninsured. EFHC uses the General Electric Centricity EHR
for all clinical encounters, which has healthcare reminders and
decision support tools, including reminders for CRC screen-
ing. Prior to this study, EFHC initiated a strategic plan to
improve CRC screening for eligible patients, including: 1)
empowering medical assistants to identify patients due for
screening, counsel them, and give them a FOBT; 2) giving
providers routine quality measurement and feedback on CRC
screening rates; and 3) including CRC screening as a quality
metric for providers’ incentive compensation formula. Since
these improvements, the proportion of patients up-to-date on
CRC screening increased from 17 % in 2007 to 43 % in
2009.34 These strategies were sustained throughout this study
for all patients.

Eligibility and Exclusion Criteria

Eligible patients were 50–75 years old, had a preferred lan-
guage of English or Spanish, at least two EFHC visits over
2 years before the study, and no documentation of CRC
screening. We excluded patients with conditions suggesting
FOBT may be inappropriate (e.g., chronic diarrhea, inflam-
matory bowel disease, iron deficiency, metastatic cancer, and
previous total colectomy), and those who had a pending or
completed referral for colonoscopy, completed FIT, or pre-
cluding diagnosis.

Sample Size

Because of EFHC’s strategies to encourage CRC screening
with FIT, we assumed that 30 % of the usual care group would
complete a FITwithin 1 year. We powered the study to detect a
20% difference in the outreach group, assuming that providers
would want to see at least this much increase to justify sus-
taining outreach programs. To detect this difference with an
alpha of 0.05 and 80 % power, we would need at least 103
patients in each group. Because preliminary results in our
previous study suggested the intervention was less effective
for English-speaking patients, we included 210 Spanish-
speaking patients and 210 English-speaking patients so we
would have the power to detect the desired effect size in both
language groups.

Identification of Eligible Patients
and Randomization

An EFHC programmer queried the EHR to identify eligible
patients and collect analytic variables. We collected data on
demographics, chronic medical conditions, and clinic visits.
Over a 7-week period from February through April 2013, a
weekly sample of 60 patients (30 English- and 30 Spanish-
speakers) was randomized to the outreach or usual care
groups. We continued randomization until reaching the target
sample size of 420, excluding those who were previously
enrolled in the study, as well as those with a non-unique
address or phone number.

Intervention

The intervention design was based on a framework of reasons
for failure to adhere to annual FOBT; a full description of the
framework and the intervention components to address each
obstacle was published previously.34

All FOBT screening was conducted using the Polymedco
OC-Light Fecal Occult Blood Test, a FIT that detects human
hemoglobin in feces in concentrations as low as 0.05 micro-
grams/mL.35 It is a single-specimen test with no dietary re-
strictions. The reported sensitivity and specificity of the OC-
Light for detecting CRC are 91.0 and 93.8 %, respectively.36

Each week, patients randomized to the outreach group had
FIT kits mailed to their homes, including provider letters and
plain language FIT instructions.34 A few days after the
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mailing, we sent an automated phone call, and 2 days later, a
text message via a contracted commercial system (CallPointe;
Tuscon, AZ). After 2 weeks, we queried the EHR to identify
patients who had not completed a FIT and sent those individ-
uals another automated phone call and text message. Three
months after the mailing, we identified patients who had not
completed a FIT, and EFHC’s CRC Screening Navigator
contacted them by phone. Patients who verbalized willingness
to complete the FIT were mailed another kit.
The central EFHC laboratory processed all returned FITs

and entered test results into the EHR. If a FIT was
negative, the Navigator mailed a letter with the test result
and a reminder to repeat the test in 1 year. If the FIT was
positive, the Navigator worked with patients’ providers to
arrange diagnostic colonoscopy.

Outcome Assessment and Analysis

Final analyses were conducted using Stata 12.1 (StataCorp,
College Station TX). As in our previous trial, the pre-specified
primary outcome was a binary indicator of FIT completion
within 6 months of study entry.20 At EFHC, screening colo-
noscopy is not available to most patients, and FIT testing is the
primary screening test recommended. So we used FIT com-
pletion alone as our primary outcome, rather than completion
of any CRC screening. We assessed completion of CRC

screening by querying EHR data, an approach conceptually
similar to blinded outcome assessment. Screening completion
in the outreach and usual care groups was compared using a
chi-square test. We also analyzed differences in the rate of FIT
completion at different time points corresponding to receipt of
outreach components (0–2 weeks; >2–13 weeks; >13–
26 weeks). We conducted predefined subgroup analyses in-
vestigating whether intervention effects varied by number of
clinic visits during follow-up (0, 1, 2 or more) and language
(English vs. Spanish), using multivariable regression models
that adjusted for covariates and included interactions. The
analyses were repeated with 12-month data.
During our final outcome assessment, we identified eight

patients who had a colonoscopy before study randomization.
However, procedure results were entered into the EHR after
randomization. We conducted a sensitivity analysis excluding
these individuals; the results were virtually identical to our
main analysis, so the results are not reported.
We also examined the intervention’s fidelity, including the

proportion of patients who did not receive the initial mailing
(i.e., returned to sender), the proportion that received an auto-
mated call, and the proportion that received at least one text
message. We tested for bivariate associations between receipt
of outreach components and FIT completion using chi-square
tests. Receiving the automated call was classified as: 1)

Figure 1 Flowchart of patients randomized to receive usual care or outreach.
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answered in person one or more times; 2) answered by
voicemail, but not in person; or 3) not completed on either of
two attempts. We used a two-sided p value of 0.05 to deter-
mine statistical significance for all analyses.

RESULTS

A total of 974 patients were eligible for study enrollment,
based on having no CRC screening history, being due for
screening, and having at least two visits in the past 2 years
(Fig. 1). Prior to randomization, the Navigator reviewed charts
to exclude patients who were ineligible, including: 1) patients
who completed FOBT before randomization (n=59); 2) indi-
viduals in the same household as another eligible patient (the
second person on the list was excluded, n=39); 3) patients with
pending or completed colonoscopy (n=31); and 4) patients
whose language was incorrect in the EHR (n=1). Of the
remaining 844 patients, 210 (105 Spanish-speaking and 105
English-speaking) were randomized to each group (N=420).
In the final sample, patients’ mean age was 57.3 years

(SD=6.2), 66.0 % were female, 62.1 % identified their race/
ethnicity as Latino/Hispanic (79.7 % Spanish- and 20.3 %
English-speaking), 70.7 % were uninsured, and 74.8 % had
one or more chronic medical conditions (Table 1). There were
no significant group differences in baseline characteristics.
Over the first 6 months of follow-up, 77 (36.7 %) patients in

the outreach group and 31 (14.8 %) in the usual care group
completed a FIT (p<0.001; Table 2). In addition, one patient
(0.5 %) in the usual care group underwent colonoscopy. Thus,
15.2 % of the usual care group completed CRC screening
within 6 months (p<0.001; Table 2). In the 2 weeks after the

mailing and outreach, 29 (13.8 %) patients in the outreach
group completed a FIT. Between 2 and 13 weeks after out-
reach, an additional 29 (13.8 %) outreach patients completed a
FIT. Nineteen (9.1 %) outreach patients completed a FIT
between weeks 13 and 26. During each time period over the
first 6 months of follow-up, the rate of FIT completion was
higher for the outreach group compared to the usual care
group (Table 2). However, the difference between the
outreach and usual care groups between weeks 13 and
26 was small (9.1 % vs. 7.1 %, respectively).
The group difference in FIT completion rates changed

slightly over time. At 12 months of follow-up, 84 (40.0 %)
patients in the outreach group and 47 (22.4%) in the usual care
group completed a FIT (p<0.001; Table 2). Between 26 and

Table 1. Patient Characteristics for the Outreach and Usual Care Groups

Characteristic Total (n=420) Outreach (n=210) Usual Care (n=210) p value

Age, mean (SD) 57.3 (6.2) 57.5 (6.2) 57.0 (6.2) 0.43*

Age group, n (%)
50–54 181 (43.1) 85 (40.5) 96 (45.7) 0.59†

55–59 103 (24.5) 51 (24.3) 52 (24.8)
60–64 75 (17.9) 42 (20.0) 33 (15.7)
65–74 61 (14.5) 32 (15.2) 29 (13.8)

Female, n (%) 277 (66.0) 139 (66.2) 138 (65.7) 0.92†

Race/ethnicity, n (%)
Latino, Spanish speaking 208 (49.5) 104 (49.5) 104 (49.5) 0.10†

Latino, English speaking 53 (12.6) 24 (11.4) 29 (13.8)
White 66 (15.7) 28 (13.3) 38 (18.1)
Black 69 (16.4) 44 (21.0) 25 (11.9)
Other 24 (5.7) 10 (4.8) 14 (6.7)

Insurance status, n (%)
Uninsured 297 (70.7) 145 (69.1) 152 (72.4) 0.30§

Medicaid 58 (13.8) 31 (14.8) 27 (12.9)
Medicare 48 (11.4) 22 (10.5) 26 (12.4)
Commercial 17 (4.1) 12 (5.7) 5 (2.4)

Chronic medical conditions, n (%)
0 106 (25.2) 50 (23.8) 56 (26.7) 0.69†

1 164 (39.1) 86 (41.0) 78 (37.1)
2 or more 150 (35.7) 74 (35.2) 76 (36.2)

* T-test, continuous variables
† Chi-square, categorical variables
§ Fisher’s exact, categorical variables (cell size ≤ 5)

Table 2. Completion of CRC Screening by Time from Date of
Randomization

Patients, No. (%) p value*

FOBT completed, week Outreach
(n=210)

Usual Care
(n=210)

0–2 29 (13.8) 6 (2.9) <0.001
>2–13 29 (13.8) 10 (4.8) 0.001
>13–26 19 (9.1) 15 (7.1) 0.47
>26–52 7 (3.3) 16 (7.6) 0.05

Total FOBT completed, months
6 months† 77 (36.7) 31 (14.8) p<0.001
12 months 84 (40.0) 47 (22.4) p<0.001
Total CRC screening, months§

6 months 77 (36.7) 32 (15.2) p<0.001
12 months 84 (40.0) 49 (23.3) p<0.001

* Chi-square tests for group-level differences in outcomes
† Primary study outcome
§ One additional usual care patient completed screening colonoscopy
within 6 months and two additional usual care patients completed
screening colonoscopy within 1 year
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52 weeks after randomization, seven (3.3 %) patients in the
outreach group and 16 (7.6 %) in the usual care group com-
pleted a FIT. One additional patient (0.5 %) in the usual care
group underwent colonoscopy between 6 and 12 months.
Thus, 23.3 % of patients in the usual care group completed
CRC screening within 12 months of their randomization date.
FIT completion was more common for patients with more

clinic visits (Fig. 2; p<0.001 for within-group chi-square
tests). There was no difference in completion rates by lan-
guage. The difference in FIT completion was similar at 12
months of follow-up.
The number of outreach patients who received each inter-

vention component (i.e., mailing, automated call, text mes-
sage, and 3-month call from the Navigator) is presented in
Table 3. Of the mailings, 32 (15.2 %) had an incorrect address
and were returned to sender. Most automated calls were an-
swered in person (53.8 %) or by voicemail (34.8 %). The FIT
completion rate within 13 weeks of randomization was similar
among those who answered one or more calls in person
(31.9 %) or by voicemail (28.8 %; p=0.66). Patients who
answered an automated call in person were more likely to
complete a FITwithin 13weeks than those without a completed
automated call (31.9 % vs. 4.2 %; p=0.006). The text message
was completed one or more times for 78.1 % of patients. Those
who received a text message were more likely to complete a
FIT than patients who did not receive one (32.3 % vs. 10.9 %;
p=0.004). After 13 weeks, the Navigator attempted to contact
all 152 patients who had not yet completed a FIT, and spoke
with 79 (52.0 %) of them. Those reached by the Navigator
completed FIT more often between weeks 13–26 than those
who were not reached (16.5 % vs. 8.2 %, respectively), but the
difference was not statistically significant (p=0.13).

Five of 77 (6.5 %) patients in the outreach group who
completed a FIT within 6 months had a positive result.
By the end of the study, three (60.0 %) had completed a
diagnostic colonoscopy, one (20.0 %) was scheduling
the procedure, and one (20.0 %) had refused. Among
the 31 patients in the usual care group who completed a
FIT within 6 months, five (16.1 %) had a positive result
(p=0.12 vs. outreach group); of these, three (60.0 %)
were in the process of scheduling diagnostic colonoscopy and
two (40.0 %) had refused.

Figure 2. Effect of number of visits over 6 months on completion of FOBT.

Table 3. Receipt of Intervention Components and Relationship to
Completion of FOBT

Total
(Column %)

FOBT
Completed
(Row %)

p value*

Outreach (N=210): Components Received and FOBT Completed
Within 13 Weeks of Randomization
Mailing

Not returned 178 (84.8) 53 (29.8) 0.10
Returned 32 (15.2) 5 (15.6)

Automated call
Answered in person 113 (53.8) 36 (31.9) REF
Answered by voicemail 73 (34.8) 21 (28.8) 0.66
Not completed 24 (11.4) 1 (4.2) 0.006

Text message
Completed 164 (78.1) 53 (32.3) 0.004

Not completed 46 (21.9) 5 (10.9)
Three-Month Call (n=152): Component Received and FOBT
Completed Between 13 and 26 Weeks

Spoke with patient by
telephone

79 (52.0) 13 (16.5) 0.13

Unable to reach patient 73 (48.0) 6 (8.2)

*All p values are for pairwise chi-square tests. For analyses of the
subgroups for the outcomes of the automated call, the p values are for
pairwise chi-square tests between the category listed and the reference
group (REF)
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DISCUSSION

The multifaceted outreach intervention substantially improved
FIT completion among individuals who had never completed
CRC screening previously. The majority of those who re-
ceived outreach completed a FIT within 3 months, after the
mailing and automated calls and texts, but before the Naviga-
tor’s personal reminder calls. Given that the success rate for
the Navigator calls was low (only 19 of 152 (12.5 %) patients
targeted completed a FIT in the subsequent 3 months), our
results suggest the benefits of outreach can be largely realized
through simple methods that leverage EHR data. EHRs are
now used by the majority of CHCs in the U.S.,13 and most
have the ability to deliver the automated elements of the
outreach intervention under study here.
Unlike previous studies, ours occurred in a CHC with

established point-of-care strategies to improve CRC screen-
ing, including performance feedback, financial incentives, and
use of FIT. This may explain why our usual care group FIT
completion rate was higher than other studies. Gupta and
colleagues reported a 12.1 % completion rate at 12 months
in their usual care group, which included patients previously
screened,17 whereas we found a 14.8 % rate at 6 months and a
22.4 % rate at 12 months. Nevertheless, the completion rate in
our usual care group was low, even among patients with two or
more CHC visits (26.7 %), demonstrating the limitations of
point-of-care strategies in CHCs that care for vulnerable
populations.
Although our intervention substantially increased FIT com-

pletion compared to usual care, the absolute rate of FIT com-
pletion and the marginal benefit of outreach were less than in
our previous trial to promote adherence to repeat screening
(37.3 % vs. 82.2 % respectively).20 The low completion rate
may be due to the different study sample. Unlike previous
studies, we only included patients with no screening history;
however, many patients may have been offered CRC screen-
ing before, but not completed it. The idea that this is a resistant
group is supported by the fact that between 6 and 12 months,
the screening rate among the outreach group increased only
slightly from 36.7 to 40.0%, suggesting there may be an upper
limit to the proportion of patients who are willing to complete
CRC screening. Previous research supports the importance of
provider recommendations for CRC screening, and patients
who have never completed CRC screening may need provider
counseling before completing a FIT.30, 33, 37–39

Our study has several limitations. First, it was conducted in
a single organization with a somewhat homogenous popula-
tion and few clinical sites. EFHC is well respected and pa-
tients’ trust in the organization may be greater than other
CHCs. In addition, the EFHC patient population may have a
higher proportion of patients with valid addresses and/or
working telephones than other underserved populations. Sec-
ond, although we restricted the sample to patients with no
previous CRC screening, it is likely that some patients had
been screened prior to getting care at EFHC, but did not have

this recorded in the EHR. Thus, our completion rates may
overestimate the true rate for a group that had never been
screened. Third, our sample was relatively small. Although
we found no differences in the intervention’s effect by demo-
graphics, chronic conditions, or number of visits, our power to
detect differences was small. Finally, we did not interview
patients to determine their reactions to outreach and reasons
for not completing a FIT.
Our results provide the best estimate to date of the marginal

value of outreach compared to point-of-care strategies alone
for patients who have not previously completed CRC screen-
ing. Due to the lower effectiveness of outreach among patients
who have never completed CRC screening (versus patients
due for repeat annual FOBT),20 providers may decide that it is
efficient to use point-of-care approaches to encourage initial
FOBT, while using outreach to promote adherence to repeat
screening. Future cost–benefit analyses are needed to deter-
mine the most successful and efficient strategies to initiate
CRC screening for vulnerable populations.
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