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Original Research

Introduction

Colorectal cancer (CRC) is the third most common cancer 
and the second leading cause of cancer death for men and 
women in the United States.1 For individuals aged 50 and 
over, 2020 projections included 130 020 colorectum cancer 
cases and 49 560 deaths.2 Due to increased screening, CRC 
incidence and mortality have declined considerably over 
the past 4 decades in the United States; however, many of 

those eligible are still not screened.3,4 National data from 
2018 show that nearly 70% of eligible adults are up to date 
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Abstract
Objective: Individuals with an abnormal fecal immunochemical test (FIT) result have an elevated risk of colorectal cancer, 
and the risk increases if the follow-up colonoscopy is delayed. Of note, rates of follow-up colonoscopy are alarmingly low 
in federally qualified health centers (FQHCs), US health care settings that serve a majority racial and ethnic minority patient 
population. We assessed factors associated with colonoscopy after an abnormal FIT result and used chart-abstracted data to 
assess reasons (including process measures) for lack of follow-up as part of an annual, mailed-FIT outreach program within 
a large, Latino-serving FQHC. Methods: As part of the National Institutes of Health-funded PROMPT study, we identified 
patients with an abnormal FIT result and used logistic regression to assess associations between patient demographics and 
receipt of follow-up colonoscopy, controlling for patients’ preferred language. We report on time (days) to referral and 
time to colonoscopy. For charts with an abnormal FIT result but no evidence of colonoscopy, we performed a manual 
abstraction and obtained the reason for the absence of colonoscopy. When there was no evidence of colonoscopy in 
a patient’s electronic health record (EHR), we performed an automated query of the administrative claims database to 
identify colonoscopy outcomes. Results: We identified 324 patients with abnormal FIT results from July to October 2018. 
These patients were mostly publicly insured (Medicaid 53.1%, Medicare 14.5%), 81.8% were aged 50 to 64 years, 55.3% 
were female, 80.3% were Hispanic/Latino, and 67.3% preferred to speak Spanish. We found that 108/324 (33.3%) patients 
completed colonoscopy within 12 months, and the median time to colonoscopy was 94 days (IQR: 68-176). Common 
barriers to colonoscopy completion, obtained from chart-abstracted data, were: no documentation following referral to 
gastrointestinal (GI) specialist or GI consultation (41.6%), no referral to GI specialist following abnormal fecal test (34.2%), 
and absence of a valid insurance authorization (6.5%). Conclusions: Multi-level strategies are needed to provide optimal 
care across the cancer continuum for FQHC patients. In order to reduce the risk of CRC and realize the return on fecal 
testing investment, concerted system-level efforts are urgently needed to improve rates of follow-up colonoscopy among 
FQHC patients and redress racial and ethnic disparities in CRC screening outcomes.
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with screening recommendations, but screening rates 
remain low for uninsured individuals (24.8%), those cov-
ered by Medicaid (47%), and members of racial/ethnic sub-
groups (49.9%, Latinos; 54.3%, American Indians; and 
61.8%, African Americans).5 Federally qualified health 
centers (FQHCs) are the largest provider of care to under- 
and uninsured groups in the US and serve a majority racial 
and ethnic minority patient population, thus are well posi-
tioned to deliver recommended cancer screening and sup-
port for adherence to follow-up services in populations with 
disproportionately low CRC screening rates.6-10 There are 
no national guidelines for time to follow-up colonoscopy 
(after an abnormal fecal screening test); however, the 
National Cancer Institute-funded Population-Based 
Research Optimizing Screening Through Personalized 
Regimens (PROSPR) Consortium tracks follow-up at 
90 days, while other health systems report 60 day follow-up 
rates.11

Follow-up colonoscopy proportions range from 18% to 
57%—among the lowest in US health care settings6,12-16 and 
far below national targets.17 This is due in part to the chal-
lenges FQHCs face in coordinating care with colonoscopy 
providers outside of their system, in contrast to health sys-
tems with integrated specialty care services. Such chal-
lenges include colonoscopy appointment scheduling and 
the transfer of patient information and colonoscopy 
reports.13 FQHCs must complete several steps, including 
placing a referral to a gastrointestinal (GI) specialist, obtain-
ing its approval, and communicating this approval to the 
patient along with the name of a specialist (selected from a 
list of contracted physicians) sited nearest the patient’s 
home address. Patient-level barriers include lack of knowl-
edge about the need for colonoscopy, difficulty arranging 
transportation to and from the procedure, and fear of dis-
comfort.18-21 Moreover, patients may lack health care cover-
age and face financial barriers to care.22,23

As part of the Participatory Research to Advance Colon 
Cancer Prevention (PROMPT) study, we sought to explore 
follow-up colonoscopy patterns among FQHC patients who 
participated in an annual mailed fecal immunochemical test 
(FIT) outreach program and whose test results were abnor-
mal. We report patient characteristics associated with colo-
noscopy completion and the reason a colonoscopy (including 
process measures) was not completed.7,24,25 We validated 
electronic health record (EHR) data on colonoscopy receipt 
using International Classification of Diseases (ICD) codes 
by comparing it with data obtained from both manual chart 
abstractions and an administrative database. Prior efforts to 
explore the lack of a follow-up colonoscopy in community 
clinic settings have not included EHR review in combina-
tion with claims data query; thus, our report represents status 
of CRC screening in 1 FQHC contracting with multiple GI 
specialists.12-14 Within a majority Latino-serving FQHC set-
ting, we report unique follow up colonoscopy information 

for a population disproportionately represented in poor CRC 
screening outcomes. We identify key process and system-
level factors to be improved with the potential to redress 
racial and ethnic screening disparities in this and other 
FQHCs around the nation.26

Our team previously reported a chart abstraction-veri-
fied 43% follow-up colonoscopy completion rate in a large 
FQHC headquartered in Seattle.27 However, data for the 
analysis did not incorporate Medicaid claims, which repre-
sents a reliable source of data on colonoscopy completion. 
Here, we report chart abstraction- and Medicaid claims-
verified data on follow-up colonoscopy receipt from the 
largest independent FQHC in the US, which serves a patient 
population that is 83% Latino—44% of which is best served 
in a language other than English.28

Methods

A detailed description of the PROMPT study has been pub-
lished previously.7 In brief, PROMPT was a pragmatic, 
stepped-wedge effectiveness-implementation study that 
tested enhanced prompts and reminders about a centralized 
mailed-FIT outreach program in 15 clinics operated by a 
nonprofit FQHC serving more than 210 000 predominantly 
Latino patients in California.7

The FQHC implemented an annual mailed-FIT program 
in summer 2015, using EHR data to identify age-eligible, 
average-risk adults not up to date for CRC screening. The 
FQHC’s CRC screening rate was 63% in 2018, 56% in 
2019, and 43% in 2020. Program materials were created in 
English and Spanish. The FQHC contracts with a vendor to 
send FIT kits (Insure, Clinical Genomics [Bridgewater, 
NJ]) to patients’ home addresses. As part of the PROMPT 
trial, the 2018 and 2019 program included a “primer” text 
message or live call to patients 2 weeks before the FIT mail-
ing, with the text message being sent the day before the 
live-call period finished. The mailing included (1) an intro-
ductory personalized letter from the patients’ care team, 
including messaging about the importance of family in 
completing CRC screening,7,25 and (2) the FIT kit, wordless 
FIT instructions, and a postage-paid return envelope.25 The 
mailing was followed by 2 automated calls (the first call 
occurred a little less than a week after the patient received 
the FIT and the second call was about 1.5 week after the 
first), and 2 weeks after that by live reminder calls delivered 
at the discretion of each clinic by a member of the care team 
(usually a medical assistant).24 The ordering provider/pri-
mary care provider (PCP) communicated abnormal FIT 
results to patients via phone or an in-person clinical encoun-
ter and submitted a referral for a consult with a GI special-
ist. To generate the referral, the provider entered an order 
for an office visit with the GI specialist indicating the 
abnormal FIT result as justification for the referral. A clinic-
level referral coordinator entered the referral into a portal 
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that automatically obtains authorization for the procedure 
from patients’ insurance. For patients enrolled in Medicaid, 
a follow-up colonoscopy is provided free with out-of-
pocket costs. During this study, these costs to patients with 
commercial insurance or Medicaid could vary; however, 
recently policy was changed to eliminate these costs irre-
spective of insurance type.29,30 For uninsured patients, a 
referral was generated, printed, and given to the patient, but 
not entered into the referral portal. All patients were 
instructed to call the specialist’s office and schedule their 
GI consultation. Typically, at the GI consultation, the GI 
specialist reviewed the patient’s medical history, confirmed 
their clinical eligibility for the colonoscopy procedure, and 
instructed the patient on the bowel preparation needed for 
the procedure. The GI practice then generated a referral for 
the colonoscopy procedure and scheduled the colonoscopy.

Measures

We obtained 2018 mailed FIT results through programmer 
query of the FQHC’s Healthcare Effectiveness Data and 
Information Set (HEDIS®) database while patient charac-
teristics (age, gender, race, ethnicity, preferred language, and 
insurance type), referral to GI, and colonoscopy completion 

date were obtained through programmer query of the 
FQHC’s EHR (Figure 1; Supplemental Table 1).31 This 
information included normal or abnormal result and result 
date from the 7/2/2018 to 10/16/2018 centralized mailing, as 
well as clinic-based mailing and handing of FIT kits to 
patients because the EHR did not distinguish how kits got to 
patients. Alternative procedures satisfying HEDIS criteria 
for CRC screening completion, such as computed tomo-
graphic-colonography, were also included. Our outcome 
measures were colonoscopy referral rates (3, 6, and 
12 months after abnormal FIT result); colonoscopy comple-
tion rates (3, 6, and 12 months after FIT return date); and 
time to colonoscopy completion. The full term of the look-
back period was up to 34 months. For the subset of patients 
with an abnormal FIT result but no colonoscopy, we per-
formed a manual chart abstraction and gathered information 
on colonoscopy referral, colonoscopy procedure, pathology 
findings (eg, presence of adenoma), and cancer (Supplemental 
Figure 1). To describe the reason for no follow up colonos-
copy documented in the chart, we categorized chart abstrac-
tion findings into: no documentation following referral to GI 
or GI consultation, no referral to GI following abnormal 
fecal test, problem with referral, completed colonoscopy 
within 10 years of abnormal fecal test, patient not found, 

Figure 1. Data query flow including colonoscopy completion >12 months after abnormal FIT from July 2018 centralized mailing in an 
urban FQHC. Data sources are depicted. The claims data query was conducted on a subset of member patients (n = 125) that were 
still members at the time of the query (July & August 2021).
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recent prior colonoscopy, given second FIT, deceased, 
patient declined, unable to be notified, no-show, patient is a 
poor candidate, inadequate prep or tolerance, or GI visit can-
celed. Manual chart abstraction took place between 
September 2020 and May 2021.

Last, we performed an automated query of the adminis-
trative database for the subset of patients (ie, managed care 
program enrollees) to find evidence for additional colonos-
copies not identified through prior methods (Supplemental 
Table 2).

Analysis

Patient demographic summary statistics were generated in 
Stata 16.0 (College Station, TX). We used logistic regres-
sion to assess the association between patient demographics 
and receipt of follow-up colonoscopy, controlling for 
patients’ preferred language. We report odds ratios and 95% 
confidence interval from logistic regression models.

Results

FIT kits (n = 11 599) were mailed to patients due for CRC 
screening in July 2018; of the 4638 tests returned, 7.0% 
(n = 324) had abnormal results at 12 months (Supplemental 
Table 3). Patients (n = 11 599) were mostly publicly insured 

Table 1. Patient Demographics for Those with an Abnormal 
Fecal Immunochemical Test (FIT) Result.

Patients with 
an abnormal 
FIT (n = 324)

Gender, n (%)
 Male 145 (44.8)
 Female 179 (55.3)
Age, n (%)
 50-64 265 (81.8)
 65-74 59 (18.2)
Race/Ethnicity, n (%)a

 Latino or Hispanic, Mexican 251 (77.5)
 Other Latino or Hispanic 9 (2.8)
 Not Hispanic 62 (19.1)
Insurance type—Index, n (%)
 Uninsured 81 (25.0)
 Medicaid 159 (49.1)
 Commercial 51 (15.7)
 Other 33 (10.2)
Insurance Type—Current, n (%)
 Uninsured 37 (11.4)
 Medicaid 172 (53.1)
 Medicare 47 (14.5)
 Commercial 68 (21.0)
Patient preferred language, n (%)b

 Spanish 218 (67.3)
 English 101 (31.2)
 Other 5 (1.5)
Clinic visits in past year, n (%)
 No visits 74 (22.8)
 At least 1 visit 250 (77.2)
No show in past year, n (%)
 Zero No-Show (showed up for all scheduled 

visits)
105 (32.4)

 At least 1 no show 219 (67.6)
Prior fecal testing, n (%)
 Never 95 (29.3)
 Ever 229 (70.7)

Abbreviations: FIT, Fecal immunochemical test.
Preferred language—Other (Burmese, Cantonese, Farsi, Mandarin, 
Undetermined): 5 (one for each).
aDeclined to specify: n = 1 (0.4%); Unknown/Not reported n = 2 (0.6%).
bBurmese: 1 (0.4); Farsi 1 (0.4).

Table 2. Predictors of Colonoscopy Completion within 
1 year after Positive Fecal Test Result (n = 324) by Patient 
Characteristics (Adjusted for Preferred Language). 

Completed colonoscopy 
(n = 122)

 n (%) OR (95% CI)

Gender
 Male 43 (13.3) Ref
 Female 79 (24.4) 1.82 (1.14, 2.91)
Age
 50-64 102 (31.5) Ref
 65-74 20 (6.2) 0.80 (0.44, 1.45)
Ethnicity
 Latino or Hispanic, other 

Latino or Hispanic, 
Mexican

98 (30.4) 0.90 (0.43, 1.87)

 Not hispanic 23 (7.1) Ref
Insurance type—index
 Uninsured 15 (4.6) Ref
 Medicaid 74 (22.8) 4.28 (2.21, 8.29)
 Commercial 20 (6.2) 2.98 (1.34, 6.63)
 Other 13 (4.0) 2.87 (1.17, 7.06)
Insurance type—Current
 Uninsured 5 (1.54) Ref
 Medicaid 78 (24.07) 6.58 (2.40, 18.15)
 Medicare 15 (4.63) 3.31 (1.07, 10.22)
 Commercial 24 (7.41) 4.10 (1.40, 12.04)
Clinic visits in past year, Mean (Standard deviation)
 No visits 26 (8.0) Ref
 At least 1 visit 96 (29.6) 1.14 (0.66, 1.96)
No show in past year, n (%)
 Zero No-Show (showed 

up for all scheduled 
visits)

40 (12.4) Ref

 At least 1 no show 82 (25.3) 1.00 (0.62, 1.62)
Prior fecal testing, n (%)
 Never 28 (8.6) Ref
 Ever 94 (29.0) 1.69 (1.00, 2.84)
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(Medicaid 53%, Medicare 12%), 82% were aged 50 to 
64 years, 55% were female, 80% were Hispanic/Latino, and 
63% preferred speaking Spanish. A majority of the patients 
with abnormal FIT results were female, aged 50 to 64 years, 
Latino, covered via Medicaid and Spanish-speaking, and 
had previously completed CRC screening (Table 1). Of 
those with an abnormal FIT result, the majority (80.9%) 
received a referral to a GI specialist for a follow-up colo-
noscopy; however, the automated EHR query revealed that 
only one-quarter (28.7%) completed a colonoscopy within 
12 months, leaving 231 patients with an abnormal FIT result 
and no colonoscopy.

When we compared colonoscopy-receipt information 
obtained from manual chart abstraction and programmer 
query (n = 93) for the 231 patients with abnormal FIT but no 
colonoscopy, we identified 6 additional colonoscopies dur-
ing chart abstraction (Figure 1). Following the automated 
query of administrative (Medicaid claims) data for the 
member patient subpopulation (n = 125), 23 additional colo-
noscopies were identified. Data from these 3 sources 
revealed that 108/324 (33.3%) patients completed colonos-
copy within 12 months while 122/324 (37.7%) patients 
completed colonoscopy >12 months. Among these, 87% of 
colonoscopies were completed within 6 months (Figure 2). 
Among those who obtained a colonoscopy, the median time 
to the procedure was 94 days (IQR: 64-143).

After adjusting for preferred language, the odds of 
females completing a colonoscopy within 1 year of a posi-
tive fecal test result were 1.82 times those of males. 
Patients with a prior fecal testing history had odds of com-
pleting a colonoscopy that were 1.69 times higher than 
those without a prior FIT. Insurance coverage was associ-
ated with increased odds of completing a colonoscopy, 
although the effect appears larger for those covered by 

Medicaid. Compared with those who did not have insur-
ance, those with Medicaid had odds of completing a colo-
noscopy that were 6.58 times higher and those with 
commercial insurance had odds of completing a colonos-
copy that were 4.10 times higher (Table 2). Of note, 
patients 65 to 74 years old had odds of completing a colo-
noscopy within 1 year of an abnormal FIT result that were 
0.80 times those of patients aged 50 to 64 years.

Based on the findings from the chart abstraction, the 2 
most common barriers to colonoscopy completion observed 
in the EHR were no documentation following referral to GI 
or GI consultation (41.6%) and no referral to GI specialist 
following an abnormal fecal test (34.2%; Table 3). The 
absence of valid insurance authorization was noted in 6.5% 
of charts due to a problem with referral: pending referral 
from insurance change/expiration, a request for new GI, or 
multiple referrals. Of the 10 cases in which patients self-
reported colonoscopy completion (4.3%; not picked up 
through the automated query), only 6 of 10 patient charts 
included a report validating the colonoscopy procedure 
logged by staff.

Discussion

Our manual chart-abstraction finding that one-third of charts 
had no evidence of a referral to GI after abnormal fecal 
result and that 42% of charts had no indication of an out-
come following referral to GI or GI consultation aligns with 
a San Francisco-based chart abstraction study conducted in a 
similar community clinic setting. These findings suggest 
that system-level administrative steps taken by clinic and 
other staff may be inconsistently documented in the FQHC’s 
EHR.12,14 In the San Francisco study, when chart abstraction 
was completed for a sample of 100 patients with an abnor-
mal FIT result who were never referred to GI, 49% had no 
documentation of counseling about the recommended fol-
low-up. Furthermore, 62% of those who were referred but 
missed their appointment lacked documentation regarding 
the abnormal result or their increased CRC risk.14 Of note, 
Issaka et al is the only other report describing a high propor-
tion of no documentation and is within a community- and 
hospital-based primary care clinic system with integrated GI 
office; thus no other groups have previously reported such a 
profound lack of documentation in the chart of patients with 
an abnormal result but no follow-up colonoscopy. In the 
studies where chart abstraction was conducted to identify the 
reason for no colonoscopy only 2 of 4 were in FQHCs with 
a lower proportion of Latino patients (15% and 37%).27,32 
Moreover, diverging from the current study where the 
most common explanation for lack of colonoscopy was 
system-level factors, earlier reports indicate patient-level 
factors (declination or appointment no-show 19%-57%) 
and provider inability to reach patients among the most 
common reasons for lack of follow-up colonoscopy.14,27,32,33  

Table 3. Colonoscopy Non-Completion Reason Obtained 
Through Manual Chart Abstraction for Community Health 
Center Patients with an Abnormal Fecal Test Result (n = 231).

Reason Participant No. %

No documentation 96 41.6
No referral to GI following 

abnormal fecal test
79 34.2

Problem with referral 15 6.5
Completed colonoscopy within 

10 years of abnormal fecal test
10 4.3

Patient not found 8 3.5
Recent prior colonoscopy 6 2.6
Given second FIT 5 2.2
Deceased 5 2.2

Reasons with less than 1% responses included patient declined, unable 
to be notified, no-show, patient is a poor candidate, inadequate prep 
or tolerance, GI visit canceled (unclear by whom), with No information 
noted in 7 patient charts.



6 Journal of Primary Care & Community Health 

Taken together, these findings suggest that FQHC clinical 
workflows bridging primary care and GI specialists as well 
as the information technology (IT) infrastructure undergird-
ing them are underdeveloped and fall into a “provider own-
ership gap.”14 As 1 possible explanation for this lack of 
documentation, during the study period, the FQHC migrated 
to a new EHR, which likely impacted standardized processes 
regarding abnormal FIT results. The absence of a referral to 
GI specialist or indication of outcomes following a referral 
underscores the need to ensure that EHR documentation is 
routinely taking place and must be given additional consid-
eration through dedicated resources in order to complete the 
CRC screening continuum. Proposed interventions include 
reliance on patient navigators, provider reminders and/or 
performance data reports, automated referrals to a GI, and 
multicomponent quality-improvement efforts.34 Once these 
clinical workflows, IT infrastructure (including reminders 
and/or notifications), and teams are in place, staff training 
might be needed that emphasizes the risk of late cancer 
detection among patients for whom the screening continuum 
of care is interrupted.35-37 Policy approaches including addi-
tion of a health system- and insurer-required quality metric 
capturing colonoscopy completion after abnormal fecal test 
represent additional areas in which to boost screening 
completion.12

Inappropriate CRC screening has been reported in prior 
studies and was observed in the current study. While Issaka 
et al14 report 10% of patients completed FIT in error (ie, 
returned second FIT after the initial 1 with an abnormal 
result) and FQHCs report 4% of patients given a second 
FIT, we observed 2% of patients completed a second 
FIT.27,32 This overutilization of screening tests in an already 

strained safety-net system wastes scarce resources and con-
flicts with medical guidelines, both of which threaten care 
quality.37 Integrating prior lab results into panel manage-
ment and outreach to proactively, accurately screen patients 
represents 1 EHR strategy to address inappropriate screen-
ing and incomplete follow-up.

Manual chart abstraction in addition to an automated 
query of administrative claims data resulted in a 4%-point 
increase in follow-up colonoscopy completion <12 months 
following an abnormal FIT result (29% vs 33%) compared 
with an automated EHR query alone. We observed a larger 
increase when colonoscopies completed >12 months were 
included (29% vs 38%). Moreover, we found that female, 
insured, and Spanish-speaking patients, as well as those 
with at least 1 medical visit or who had obtained prior CRC 
screening, were more likely to complete the recommended 
colonoscopy.

We observed a 33% colonoscopy completion rate within 
12 months comparable to that reported in 6 prior studies 
conducted since 2017. These prior reports found 1 year fol-
low-up colonoscopy rates of 18% to 56%.12,14,16,27,32,33 
Patients in these studies, similar to those in the current 
study, were referred to 1 of several contracted GI specialists 
complicating successful colonoscopy completion—with the 
exception of Issaka et al14 and Martin et al33,where patients 
were referred to a single network hospital.

We observed 94 days median time from abnormal  
FIT to follow-up colonoscopy, which was comparable to 
data in 5 prior reports conducted since 2017 (range: 
72-300 days).14,16,27,32,33 Moreover 14 colonoscopies were 
completed >12 months. Our observed time to colonos-
copy fell just outside the 90 day benchmark set by the 

Figure 2. Referral and abnormal fecal test time to colonoscopy completion within 12 months for patients (n = 108 of 324 with 
an abnormal fecal test result) with colonoscopy date identified through electronic health record programmer query, manual chart 
abstraction, and programmer query of administrative data.
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PROSPR initiative, suggesting that additional strategies 
may be needed to support FQHC patients in successfully 
accessing GI services in a timely manner.11

Additional supports are needed for male patients, older 
patients, and those who lack health insurance or who have 
disengaged from clinical care. These health disparities have 
been previously reported and underscore the importance of 
tailoring educational materials and clinical workflows to 
address these hard to reach patients for which reminders 
and prompts may be insufficient and where intensive inter-
ventions addressing overlapping complex medical condi-
tions and social needs may be warranted.13,14,27,32,38,39 These 
findings fall within the broader context of health disparities 
whereby Latino adults have considerably lower CRC-
screening uptake than their non-Latino White counterparts 
(56% vs 71%), which is concerning given that as few as 
18% of FQHC patients with an abnormal screening result 
complete the recommended follow-up colonoscopy within 
12 months. Here, too, disparities are reported: follow-up 
colonoscopy rates are substantially lower among Latino 
than non-Latino White patients.14,32,33,40

Given that 1-in-11 to 1-in-28 people with an abnormal 
fecal test result has CRC, urgent action is needed to catch 
potential cancers earlier in their progression.12,35,36 This 
situation, all too common in underserved community clinic-
populations with under- and uninsured patients, often culmi-
nates in later-stage cancer diagnoses. Within the FQHC 
setting, specialty care occurs outside of primary care, and 
these systems are rarely interoperable, requiring proactive, 
systematic efforts to exchange patient information and colo-
noscopy findings including screening interval.12

This interruption in the continuum of care among FQHC 
patients is particularly alarming given that access to GI visits 
has been restricted because of the COVID-19 pandemic.41-46 
Community clinics report a 5% point decrease—from 45% 
in 2019 to 40% in 2020—in CRC screening rates.41 The 
pandemic-related backlog, combined with recent changes to 
US Preventive Services Task Force guidelines recommend-
ing initiation of screening at age 45 rather than age 50 
(impacting roughly 20 million adults aged 45-49), has 
increased demand for screening and follow-up services at a 
time when community clinics are struggling with colonos-
copy backlog for those aged 50 and older.37,43

Strengths and limitations

The strengths of this study include our large retrospective 
sample from a non-integrated FQHC, health record abstrac-
tion of 231 patients with abnormal FIT, and query of the 
claims database for those without evidence of follow-up 
colonoscopy in the EHR. Nevertheless, our study has sev-
eral limitations. While we relied on programmer queries, 
manual chart abstraction, and claims data queries, it is likely 
that not all records of completed colonoscopies were in the 

EHR; thus, our colonoscopy completion results may under-
estimate true rates. Although codes for the GI pre-consult 
were queried, we were unable to identify any of these inter-
mediary steps in the EHR or the claims database, so we 
likely underreport this intermediary step. We did not include 
variables such as underlying diseases. Moreover, reasons 
for non-completion recorded in the EHR are likely incom-
plete.21,38,47 Finally, our findings are from a single, large 
FQHC and may not be generalizable to other settings.

Conclusions

Despite widely reported positive health outcomes, rates 
of follow-up colonoscopy for individuals with abnormal 
FIT results who receive care in FQHCs remain far below 
the 80% target.17 In order to reduce the risk of CRC and 
realize the return on fecal testing investment, concerted 
efforts are urgently needed to redress racial and ethnic 
disparities in rates of follow-up colonoscopy among FQHC 
patients. They must include system-level strategies such 
as relevant EHR infrastructure (ie, report repositories, 
reminders, and notifications) and staff training on utiliz-
ing these IT resources; staff dedicated to patients’ transi-
tion from primary to specialty GI care; and novel outreach 
approaches.39,48 Investing in system-wide cancer screen-
ing resources may be integral to redressing racial and eth-
nic prevention inequities.

Declaration of Conflicting Interests

The author(s) declared no potential conflicts of interest with 
respect to the research, authorship, and/or publication of this 
article.

Funding

The author(s) disclosed receipt of the following financial support 
for the research, authorship, and/or publication of this article: 
Research reported in this publication was supported by the National 
Institute on Minority Health and Health Disparities of the National 
Institutes of Health under Award Number 3U01MD010665-05S1. 
The content is solely the responsibility of the authors and does not 
necessarily represent the official views of the National Institutes of 
Health.

Data may be accessed through communication with the first 
author.

Ethical Statement

The study was reviewed and approved by the Kaiser Permanente 
Northwest Institutional Review Board (IRB), with ceding agree-
ments from the FQHC. The IRB provided a waiver of consent 
given minimal risk to patients.

ORCID iDs

Anne L. Escaron  https://orcid.org/0000-0003-0717-0750

Jamie H. Thompson  https://orcid.org/0000-0003-3922-4880

https://orcid.org/0000-0003-0717-0750
https://orcid.org/0000-0003-3922-4880


8 Journal of Primary Care & Community Health 

Supplemental Material

Supplemental material for this article is available online.

References

 1. Siegel RL, Miller KD, Goding SA, et al. Colorectal cancer 
statistics, 2020. CA Cancer J Clin. 2020;70(3):145-164. 
doi:10.3322/caac.21601

 2. American Cancer Society. Colorectal cancer facts & figures 
2020-2022. American Cancer Society. 2020.

 3. Levin TR, Corley DA, Jensen CD, et al. Effects of organized 
colorectal cancer screening on cancer incidence and mortal-
ity in a large community-based population. Gastroenterology. 
2018;155(5):1383-1391.e5. doi:10.1053/j.gastro.2018.07.017

 4. CDC. Colorectal cancer statistics. CDC. 2021. Accessed 
July 28, 2021. https://www.cdc.gov/cancer/colorectal/statis-
tics/index.htm

 5. de Moor JS, Cohen RA, Shapiro JA, et al. Colorectal can-
cer screening in the United States: Trends from 2008 to 
2015 and variation by health insurance coverage. Prev Med. 
2018;112:199-206. doi:10.1016/j.ypmed.2018.05.001

 6. Coronado GD, Petrik AF, Vollmer WM, et al. Effectiveness 
of a mailed colorectal cancer screening outreach program in 
Community Health Clinics: the STOP CRC cluster random-
ized clinical trial. JAMA Intern Med. 2018;178(9):1174-1181. 
doi:10.1001/jamainternmed.2018.3629

 7. Thompson JH, Davis MM, Leo MC, et al. Participatory 
research to advance colon cancer prevention (PROMPT): 
study protocol for a pragmatic trial. Contemp Clin Trials. 
2018;67:11-15. doi:10.1016/j.cct.2018.02.001

 8. Myers L, Goodwin B, Ralph N, Castro O, March S. 
Implementation strategies for interventions aiming to increase 
participation in Mail-Out bowel cancer screening programs: 
a realist review. Front Oncol. 2020;10:543732. doi:10.3389/
fonc.2020.543732

 9. Gupta S, Coronado GD, Argenbright K, et al. Mailed fecal 
immunochemical test outreach for colorectal cancer screening: 
summary of a Centers for Disease Control and Prevention–
sponsored Summit. CA Cancer J Clin. 2020;70(4):283-298. 
doi:10.3322/caac.21615

 10. Coury J, Miech EJ, Styer P, et al. What’s the “Secret 
Sauce”? How implementation variation affects the success 
of Colorectal Cancer Screening Outreach. Implement Sci 
Commun. 2021;2:5. doi:10.21203/rs.3.rs-32184/v1

 11. Doubeni CA, Gabler NB, Wheeler CM, et al. Timely follow-
up of positive cancer screening results: a systematic review 
and recommendation from the PROSPR Consortium. CA 
Cancer J Clin. 2018;68(3):199-216.

 12. Bharti B, May FFP, Nodora J, et al. Diagnostic colonoscopy 
completion after abnormal fecal immunochemical testing and 
quality of tests used at 8 federally Qualified Health Centers in 
Southern California: Opportunities for improving screening 
outcomes. Cancer. 2019;125(23):4203-4209.

 13. Liss DT, Brown T, Lee JY, et al. Diagnostic colonoscopy fol-
lowing a positive fecal occult blood test in community health 
center patients. Cancer Causes Control. 2016;27(7):881-887.

 14. Issaka RB, Singh MH, Oshima SM, et al. Inadequate utiliza-
tion of diagnostic colonoscopy following abnormal FIT results 

in an integrated Safety-Net System. Am J Gastroenterol. 
2017;112(2):375-382. doi:10.1038/ajg.2016.555

 15. Thamarasseril S, Bhuket T, Chan C, Liu B, Wong RJ. The 
need for an integrated patient navigation pathway to improve 
access to colonoscopy after positive fecal immunochemical 
testing: a safety-net hospital experience. J Community Health. 
2017;42(3):551-557. doi:10.1007/s10900-016-0287-2

 16. Green BB, Baldwin LM, West II, Schwartz M, Coronado 
GD. Low rates of colonoscopy follow-up after a positive 
fecal immunochemical test in a Medicaid Health Plan deliv-
ered mailed colorectal cancer screening program. J Prim 
Care Community Health. 2020;11:2150132720958525. 
doi:10.1177/2150132720958525

 17. Robertson DJ, Lee JK, Boland CR, et al. Recommendations on 
fecal immunochemical testing to screen for colorectal neopla-
sia: a consensus statement by the US multi-society task force 
on colorectal cancer. Gastrointest Endosc. 2017;85(1):2-21.
e3. doi:10.1016/j.gie.2016.09.025

 18. Jones RM, Woolf SH, Cunningham TD, et al. The rela-
tive importance of patient-reported barriers to colorectal 
cancer screening. Am J Prev Med. 2010;38(5):499-507. 
doi:10.1016/j.amepre.2010.01.020

 19. Quick BW, Hester CM, Young KL, Greiner KA. Self-
reported barriers to colorectal cancer screening in a racially 
diverse, low-income study population. J Community Health. 
2013;38(2):285-292.

 20. O’Malley AS, Beaton E, Yabroff KR, Abramson R, 
Mandelblatt J. Patient and provider barriers to colorectal 
cancer screening in the primary care safety-net. Prev Med. 
2004;39(1):56-63. doi:10.1016/j.ypmed.2004.02.022

 21. Schneider JL, Rivelli JS, Gruss I, et al. Barriers and facili-
tators to timely colonoscopy completion for safety net 
clinic patients. Am J Health Behav. 2020;44(4):460-472. 
doi:10.5993/AJHB.44.4.8

 22. Chovan T, Shin P. NACHC reach 2000 survey. National 
Association of Community Health Centers. 2002.

 23. Hoag SD, Norton SA, Rajan S. Federally qualified health 
centers: surviving Medicaid managed care, but not thriving. 
Health Care Financ Rev. 2000;22(2):103-117.

 24. Coronado GD, Thompson JH, Petrik AF, et al. Patient-
refined messaging for a mailed colorectal cancer screening 
program: findings from the PROMPT study. J Am Board 
Fam Med. 2019;32(3):318-328. doi:10.3122/jabfm.2019.03. 
180275

 25. Thompson JH, Davis MM, Michaels L, et al. Developing 
patient-refined messaging for a mailed colorectal cancer 
screening program in a Latino-based Community Health 
Center. J Am Board Fam Med. 2019;32(3):307-317. 
doi:10.3122/jabfm.2019.03.180026

 26. National Association of Community Health Centers. 
Community health center chartbook. 2020. Accessed October 
14, 2022. https://www.nachc.org/wp-content/uploads/2020/01/
Chartbook-2020-Final.pdf

 27. Coronado GD, Kihn-Stang A, Slaughter MT, et al. Follow-up 
colonoscopy after an abnormal stool-based colorectal can-
cer screening result: analysis of steps in the colonoscopy 
completion process. BMC Gastroenterol. 2021;21(1):356. 
doi:10.1186/s12876-021-01923-1

https://www.cdc.gov/cancer/colorectal/statistics/index.htm
https://www.cdc.gov/cancer/colorectal/statistics/index.htm
https://www.nachc.org/wp-content/uploads/2020/01/Chartbook-2020-Final.pdf
https://www.nachc.org/wp-content/uploads/2020/01/Chartbook-2020-Final.pdf


Escaron et al 9

 28. Health Resources & Services Administration (HRSA). Health 
center program uniform data system (UDS) data overview. 
2021. Accessed October 24, 2022. https://data.hrsa.gov/tools/
data-reporting/program-data?grantNum=H80CS00142

 29. Departments of Labor, Health and Human Services (HHS), 
and the Treasury. FAQS about Affordable Care Act 
Implementation Part 51, Families First Coronavirus Response 
Act and Coronavirus Aid, Relief, and Economic Security Act 
implementation. 2022. Accessed September 26, 2022. https://
www.dol.gov/sites/dolgov/files/EBSA/about-ebsa/our-activi-
ties/resource-center/faqs/aca-part-51.pdf

 30. California State Assembly Democratic Caucus. Mike Gipson 
California Assembly member, District 64. 2022. Accessed 
September 26, 2022. https://a64.asmdc.org/2021-2022-legis-
lation

 31. Coronado G, Gupta S, Pignone M, Richardson L. Mailed 
FIT implementation guide. centers for disease control and 
prevention. U.S Dept of Health and Human Services. 2021. 
Accessed June 3, 2022. https://chronicdisease.org/wp-con-
tent/uploads/2021/11/60851-Mailed-FIT-Guide-V28.pdf

 32. O’Connor EA, Nielson CM, Petrik AF, Green BB, Coronado 
GD. Prospective cohort study of predictors of follow-up diag-
nostic colonoscopy from a pragmatic trial of FIT screening. 
Sci Rep. 2020;10(1):2441.

 33. Martin J, Halm EA, Tiro JA, et al. Reasons for lack of diagnos-
tic colonoscopy after positive result on fecal immunochemical 
test in a safety-net health system. Am J Med. 2017;130(1):93.
e1-93.e7.

 34. Selby K, Baumgartner C, Levin TR, et al. Interventions to 
improve follow-up of positive results on fecal blood tests: a 
systematic review. Ann Intern Med. 2017;167(8):565-575. 
doi:10.7326/M17-1361

 35. Heitman SJ, Ronksley PE, Hilsden RJ, Manns BJ, Rostom A, 
Hemmelgarn BR. Prevalence of adenomas and colorectal can-
cer in average risk individuals: a systematic review and meta-
analysis. Clin Gastroenterol Hepatol. 2009;7(12):1272-1278.

 36. Knudsen AB, Zauber AG, Rutter CM, et al. Estimation of 
benefits, burden, and harms of colorectal cancer screening 
strategies: modeling study for the US Preventive Services 
Task Force. JAMA. 2016;315(23):2595-2609.

 37. Knudsen AB, Rutter CM, Peterse EFP, et al. Colorectal 
cancer screening: an updated modeling study for the US 

Preventive Services Task Force. JAMA. 2021;325(19):1998-
2011. doi:10.1001/jama.2021.5746

 38. Thompson JH, Rivelli JS, Gautom P, et al. Developing 
patient-refined messaging for follow-up colonoscopy after 
abnormal fecal testing: key learnings from virtual boot camp 
translation. Published online 2022. Submitted.

 39. Levitz C, Kuo E, Monica G, et al. Evaluation of Fotonovela 
Quality Improvement Pilot using text messages and Fotonovelas 
to increase return of home-mailed colorectal cancer screening 
tests. JMIR Cancer. doi:10.2196/39645 (forthcoming).

 40. Chubak J, Garcia MP, Burnett-Hartman AN, et al. Time 
to colonoscopy after positive fecal blood test in four U.S. 
Healthcare systems. Cancer Epidemiol Biomarkers Prev. 
2016;25(2):344-350.

 41. Balzora S, Issaka RB, Anyane-Yeboa A, Gray Dm 2nd, May 
FP. Impact of COVID-19 on colorectal cancer disparities and 
the way forward. Gastrointest Endosc. 2020;92(4):946-950. 
doi:10.1016/j.gie.2020.06.042

 42. Chen RC, Haynes K, Du S, Barron J, Katz AJ. Association of 
cancer screening deficit in the United States with the COVID-
19 pandemic. JAMA Oncol. 2021;7(6):878-884.

 43. Lee JK, Lam AY, Jensen CD, et al. Impact of the COVID-
19 pandemic on fecal immunochemical testing, colonoscopy 
services, and colorectal neoplasia detection in a large United 
States community-based population. Gastroenterology. 
2022;163:723-731.e6. doi:10.1053/j.gastro.2022.05.014

 44. Kelkar AH, Zhao J, Wang S, Cogle CR. Impact of the COVID-
19 pandemic on colorectal and prostate cancer screening in a 
large US Health System. Healthcare. 2022;10:264.

 45. Zhou JZ, Kane S, Ramsey C, et al. Comparison of early- 
and late-stage breast and colorectal cancer diagnoses dur-
ing vs before the COVID-19 pandemic. JAMA Netw Open. 
2022;5(2):e2148581-e2148581.

 46. Holland J, Cwintal M, Rigas G, et al. The impact of delaying 
colonoscopies during the COVID-19 pandemic on colorectal 
cancer detection and prevention. Surg Endosc. 2022;36:1-10. 

 47. Gautom P, Escaron AL, Garcia J, et al. Developing Patient-
refined colorectal cancer screening materials: application of vir-
tual boot camp translation. Published online 2022. Submitted.

 48. Cancino RS, Su Z, Mesa R, Tomlinson GE, Wang J. The 
impact of COVID-19 on cancer screening: challenges and 
opportunities. JMIR Cancer. 2020;6(2):e21697.

https://data.hrsa.gov/tools/data-reporting/program-data?grantNum=H80CS00142
https://data.hrsa.gov/tools/data-reporting/program-data?grantNum=H80CS00142
https://www.dol.gov/sites/dolgov/files/EBSA/about-ebsa/our-activities/resource-center/faqs/aca-part-51.pdf
https://www.dol.gov/sites/dolgov/files/EBSA/about-ebsa/our-activities/resource-center/faqs/aca-part-51.pdf
https://www.dol.gov/sites/dolgov/files/EBSA/about-ebsa/our-activities/resource-center/faqs/aca-part-51.pdf
https://a64.asmdc.org/2021-2022-legislation
https://a64.asmdc.org/2021-2022-legislation
https://chronicdisease.org/wp-content/uploads/2021/11/60851-Mailed-FIT-Guide-V28.pdf
https://chronicdisease.org/wp-content/uploads/2021/11/60851-Mailed-FIT-Guide-V28.pdf

