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Introduction: The purpose of this study was to test the hypothesis that patients with Medicaid
insurance or Medicaid-like coverage would have longer times to follow-up and be less likely to
complete colonoscopy compared with patients with commercial insurance within the same health-
care systems.

Methods: A total of 35,009 patients aged 50−64 years with a positive fecal immunochemical test
were evaluated in Northern and Southern California Kaiser Permanente systems and in a North
Texas safety-net system between 2011 and 2012. Kaplan−Meier estimation was used between 2016
and 2017 to calculate the probability of having follow-up colonoscopy by coverage type. Among
Kaiser Permanente patients, Cox regression was used to estimate hazard ratios and 95% CIs for the
association between coverage type and receipt of follow-up, adjusting for sociodemographics and
health status.

Results: Even within the same integrated system with organized follow-up, patients with Medicaid
were 24% less likely to complete follow-up as those with commercial insurance. Percentage receiv-
ing colonoscopy within 3 months after a positive fecal immunochemical test was 74.6% for com-
mercial insurance, 63.10% for Medicaid only, and 37.5% for patients served by the integrated
safety-net system.

Conclusions: This study found that patients with Medicaid were less likely than those with
commercial insurance to complete follow-up colonoscopy after a positive fecal immunochemi-
cal test and had longer average times to follow-up. With the future of coverage mechanisms
uncertain, it is important and timely to assess influences of health insurance coverage on like-
lihood of follow-up colonoscopy and identify potential disparities in screening completion.
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INTRODUCTION
aRationale: Medicare coverage prior to age 65 years requires disability or
end-stage renal disease.
Annual high-sensitivity stool blood testing is one
of several recommended screening options for
colorectal cancer (CRC).1−3 Stool tests, the least

expensive screening option, may have higher rates of ini-
tial uptake than colonoscopy.4−7 Positive stool tests
require follow-up evaluation with diagnostic colonos-
copy. Modeling studies suggest colonoscopy and annual
fecal immunochemical testing (FIT) have similar effec-
tiveness with perfect adherence8 but real-world failures
in diagnostic follow-up undermine FIT effectiveness9−11

and may compound disparities in screening process
completion.12,13

Previous studies have documented highly variable
rates for time to follow-up colonoscopy, but few have
assessed influence of insurance type. In a study that did
not examine insurance, Chubak et al.14 found comple-
tion of follow-up colonoscopy within 12 months varied
from 58% to 84% among four health systems; rates were
lowest for patients aged 70−89 years, with higher
comorbidity scores, and with no previous CRC screen-
ing. A study within a large group practice in the north-
east found uninsured patients were half as likely as
insured patients to undergo follow-up colonoscopy, but
findings for Medicaid patients were inconclusive.15 A
randomized trial in a safety-net system serving 25% of
Denver, Colorado, residents found patient navigation
improved follow-up colonoscopy among commercially
insured patients to 94%, but non-attendance remained
at 42% among Medicaid patients.16

The limited literature on the association between
health insurance coverage and follow-up of abnormal
CRC tests stands in contrast to the large body of work
documenting the association between health insurance
and initial CRC screening,17−21 which consistently
shows that commercially insured individuals are more
likely to be screened.19,22 With Medicaid expansion and
new health insurance products introduced in the U.S.
through the Affordable Care Act, and with the future of
these coverage mechanisms uncertain, it is important
and timely to assess the influence of health insurance
coverage and setting on likelihood of follow-up colonos-
copy and identify potential disparities in screening
completion.23

This study assessed differences in follow-up after a
positive FIT by coverage type in three integrated health
systems. Whether completion of follow-up colonoscopy
varied by coverage type and health system is evaluated.
Additionally, patient characteristics associated with
completion in two of the systems are examined. The
authors hypothesize that patients with Medicaid insur-
ance or Medicaid-like (i.e., Health Plus) coverage will
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have longer times to follow-up than patients with com-
mercial insurance, within the same healthcare system.
METHODS

Study Population
This study was conducted as part of the National Cancer Insti-
tute’s Population-based Research Optimizing Screening through
Personalized Regimens (PROSPR) consortium. Described in detail
elsewhere,24 PROSPR’s overall aim is to conduct multisite, coordi-
nated, transdisciplinary research to evaluate and improve cancer
screening processes within diverse healthcare organizations. Data
were collected from three integrated health systems evaluating
CRC screening: Kaiser Permanente Northern California (KPNC),
Kaiser Permanente Southern California (KPSC), and Parkland
Health and Hospital System/University of Texas Southwestern
Medical Center (PHHS/UTSW). KPNC and KPSC include mem-
bers insured through commercial plans and through California’s
Medicaid (Medi-Cal) program. Parkland is an integrated safety-
net system of 11 primary care clinics, specialty clinics, and a large
hospital funded by Dallas County. Parkland Health and Hospital
System is the sole safety-net provider for under- and un-insured
Dallas county residences living at <200% of the federal poverty
level. Eighty-five percent of Parkland patients received coverage
for care through Health Plus. Having one primary care visit dur-
ing calendar year 2010 was the inclusion criterion for PHHS/
UTSW patients. Enrollment in the system in the previous year
was the criterion used for inclusion for KPNC and KPSC patients.

The study population included patients aged 50−64 years with-
out colectomy or invasive CRC. Because the goal was to compare
time to follow-up after FIT in the three systems, and PHHS/
UTSW serves few patients aged >65 years, patients aged ≥65 years
were excluded. Data relevant to the CRC screening process were
obtained from electronic medical records and clinical and admin-
istrative databases, standardized using common data definitions,
and submitted to PROSPR’s central data repository. All activities
were approved by IRBs at each health system and the Fred Hutch-
inson PROSPR Statistical Coordinating Center.

Analyses were restricted to patients with a positive FIT between
January 1, 2011, and December 31, 2012. The first positive FIT
recorded was defined as the index test. Because of the focus on
insurance coverage, patients with no insurance information dur-
ing the calendar year prior to index test (n=5,708) and without
insurance types of interest (n=4,531) were excluded (except for
Parkland Health Plus patients), including 4,125 patients covered
exclusively by Medicare,a and 364 patients dual enrolled in Medic-
aid/Medicare. Patients with missing FIT dates (n=41) also were
excluded. The final analytic cohort included 35,009 patients
(18,335 from KPNC, 16,326 from KPSC, and 348 from PHHS/
UTSW).
Measures
The main variable of interest—coverage type—was derived from
the PROSPR electronic database and categorized as commercial,
only Medicaid, or Health Plus (PHHS/UTSW). Nearly all partici-
www.ajpmonline.org
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pants (95.2%) maintained the same coverage type throughout the
study period.

Other variables included age at index FIT; race/ethnicity (His-
panic, non-Hispanic [NH] white, NH black, NH Asian, or NH
other); sex (male/female); number of primary care visits (zero,
one, or two or more); Charlson comorbidity score (0, 1, 2, or ≥3);
median household income for ZIP code (<$20,000, $20,000 to
<$50,000, $50,000 to <$100,000, or ≥$100,000); BMI (<25, 25 to
<30, 30 to <35, ≥35); and prior CRC testing (FIT, colonoscopy,
or sigmoidoscopy prior to index FIT). All covariates except age
were measured in the calendar year prior to index FIT.

Primary outcome was time to any follow-up colonoscopy.
Patients with no colonoscopy during the follow-up period were
censored when they exited the study because of age (65 years);
health plan disenrollment; death; or study end date (December
31, 2012), whichever occurred first. Though the effect on CRC
mortality of different intervals to follow-up colonoscopy is
unknown,25,26 diagnostic colonoscopy ≤3 months after positive
FIT is defined by the PROSPR consortium as timely follow-up.27
Statistical Analysis
Characteristics of patients who received an index FIT are shown
by coverage type in Table 1. Time-to-event analyses were used to
account for right-censored data.28 Kaplan−Meier estimators were
used to compare probabilities of follow-up colonoscopy after
abnormal FIT for four intervals (60 days and 3, 6, and 12 months)
by coverage type and health system. Log-rank tests assessed
statistical significance of differences. Median time to follow-up
by insurance type is estimated with 95% CIs using bootstrap
resampling.

For KPNC and KPSC, a Cox proportional hazards model tested
whether, among people within the same system, rates of follow-up
colonoscopy differed by coverage type, adjusting for demo-
graphics, health status, prior CRC testing, and number of primary
care provider visits in the calendar year prior to index FIT.
Because of data constraints, Cox regression could only be con-
ducted on KPNC and KPSC data. Before modeling, the propor-
tional hazards assumption was tested to confirm that effects of
covariates were constant over time (proportional); if this assump-
tion is violated, hazard ratios (HRs) from the model are not
valid.29

The PHHS/UTSW population was excluded from the Cox
model because of insufficient variation in coverage: 85% of
PHHS/UTSW patients were covered by Health Plus and no KP
patients had Health Plus.

Analyses were conducted using R, version 3.1.1 (www.r-proj
ect.org/), and SAS, version 9.3, between 2016 and 2017.
RESULTS

Table 1 shows 34,357 patients (98% of the study popula-
tion) were covered by commercial insurance; 356 by
Medicaid only (1%); and 296 (0.8%) by Health Plus.
Commercially insured and Medicaid-only patients were
almost all from KPNC and KPSC, whereas patients with
Health Plus coverage were exclusively from PHHS/
UTSW. Most patients were from KPNC (52%) or KPSC
(47%); 35% were aged 50−54 years at index FIT. About
May 2019
half were male (54%); half were NH white (51%); and
20% were Hispanic. About half (53%) had more than
two primary care visits in the previous calendar year; a
quarter (26%) had no prior CRC screening. Most (69%)
had a Charlson comorbidity score of 0.
Kaplan−Meier curves estimate probability, by health

system and coverage type, of receiving any follow-up
colonoscopy after a positive FIT (Figure 1A−1C). Patients
with commercial insurance had higher follow-up rates
overall compared with Medicaid patients, at both KPNC
(p<0.001) and KPSC (p=0.013; Figure 1A and 1B). At
PHHS/UTSW, pairwise test results showed that differen-
ces between patients with Health Plus and Medicaid
were statistically significant before the Bonferroni adjust-
ment (Figure 1C; p=0.03).
Table 2 shows follow-up probabilities by coverage

type at 3, 6, and 12 months for each system (60 days is
presented for comparison with Veterans Affairs data in
the Discussion section). At 3 months, follow-up rates
were higher for commercial than for Medicaid at both
KPNC and the KPSC (KPNC: 76.3%, 95% CI=75.7%,
76.9%, vs 62.8%, 95% CI=53.0%, 70.5%; and KPSC:
72.3%, 95% CI=71.6%, 73.0%, vs 63.4%, 95% CI=55.9%,
69.6%). There were too few patients with commercial
insurance or Medicaid at PHHS/UTSW for meaningful
comparison. Follow-up rate was 37.5% (95% CI=32.1%,
43.2%) for Health Plus patients.
Median follow-up times from positive FIT to colonos-

copy were 42 days (95% CI=42, 43) for KPNC and
KPSC patients with commercial insurance; 50 days (95%
CI=47, 62) for KPNC and KPSC patients with MediCal;
and 162 days (95% CI=107, 343) for patients with Health
Plus.
Results from the adjusted Cox model using data from

KPNC and KPSC (Table 3) show that KPNC and KPSC
insurance type remained significantly associated with
rates of 3-month follow-up after adjustment for age; sex;
race/ethnicity; comorbidity index; median ZIP code
income (SES proxy); and other potential confounders.
Even after adjusting for income, those with MediCal had
a 24% lower follow-up rate than commercially insured
patients (HR=0.76, 95% CI=0.67, 0.87).
Association between insurance type (MediCal versus

commercial) and time to follow-up was significant for
both KPNC (HR=0.73, 95% CI=0.59, 0.90) and KPSC
(HR=0.80, 95% CI=0.68, 0.95). No statistical evidence of
violation of the proportional hazards assumption was
found in any Cox model.
DISCUSSION

Postive CRC screening with stool blood testing is a mul-
tistep process that requires follow-up colonoscopy.

http://www.r-project.org/
http://www.r-project.org/


Table 1. Characteristics of Patients With Positive Fecal Immunochemical Test (FIT) by Type of Healthcare Coverage

Characteristics

Type of healthcare coverage

All, 100%
(N=35,009)

Medicaid only,
1% (n=356)

Commercial,
98% (n=34,357)

Health Plus,
1% (n=296)

PROSPR research center, %

Parkland Health
and Hospital System/University
of Texas Southwestern Medical
Center (PHHS/UTSW)

9.55 0.05 100.00 0.99

Kaiser Permanente Northern
California (KPNC)

34.83 53.01 52.37

Kaiser Permanente Southern
California (KPSC)

55.62 46.94 46.63

Age (years) at index FIT

50−54 41.29 34.74 32.77 34.79

55−59 32.87 34.11 35.14 34.10

60−64 25.84 31.15 32.09 31.10

Race/ethnicity, %

NH white 43.54 50.92 14.19 50.54

NH black 22.19 7.68 43.58 8.13

NH Asian/Pacific Islander 8.15 14.65 5.74 14.50

Hispanic 22.47 20.53 36.15 20.68

Unknown/missing 3.65 6.23 0.34 6.15

Sex, %

Male 37.64 53.79 34.80 53.47

Female 62.36 46.21 65.20 46.53

Charlson score

Missing 1.69 0.95 1.35 0.96

0 42.98 69.93 44.93 69.44

1 25.00 17.55 35.81 17.78

2 14.89 6.87 7.09 6.96

≥3 15.45 4.70 10.81 4.86

BMI, %

Missing 0.84 2.61 0.68 2.58

<25 21.07 20.96 14.86 20.91

25−<30 30.90 33.89 33.11 33.85

30−<35 19.10 23.58 28.04 23.57

≥35 28.09 18.95 23.31 19.08

Number of primary care visits, %

0 13.76 24.68 22.30 24.55

1 16.29 22.16 23.65 22.11

≥2 69.94 53.16 54.05 53.34

Prior colorectal cancer test, %

No 28.65 26.21 42.23 26.37

Yes 71.35 73.79 57.77 73.63

Median ZIP code income,a %

Missing 0.28 0.46 0.45

<$20,000 0.28 0.08 0.68 0.09

$20,000−<$50,000 30.62 18.39 73.65 18.98

$50,000−<$100,000 65.45 71.54 25.68 71.09

≥$100,000 3.37 9.54 9.39

(continued on next page)
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Table 1. Characteristics of Patients With Positive Fecal Immunochemical Test (FIT) by Type of Healthcare Coverage
(continued)

Characteristics

Type of healthcare coverage

All, 100%
(N=35,009)

Medicaid only,
1% (n=356)

Commercial,
98% (n=34,357)

Health Plus,
1% (n=296)

Time in health system, %

Time indeterminateb 9.55 0.05 100.00 0.99

<6 months 1.12 1.22 1.21

6−<12 months 2.25 1.99 1.98

12−<24 months 11.80 7.69 7.67

24−<60 months 24.44 15.84 15.79

≥60 months 50.84 73.20 72.36
aHealth Plus does not report values of ≥$100,000.
bTime in health system.
FIT, fecal immunochemical test; NH, non-Hispanic; PROSPR, Population-based Research Optimizing Screening through Personalized Regimens.
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Failure to evaluate a positive stool test with follow-up
colonoscopy undermines the effectiveness of stool blood
testing. This large study was conducted within three
integrated health systems, and included more than
35,000 patients with positive FIT results. Follow-up colo-
noscopy rates varied by coverage type and health system.
At KPNC and KPSC, rates of colonoscopy completion
were higher among commercially insured patients than
Medicaid-only patients. Completion rates at the safety-
net health system in this study were lower than for
KPNC and KPSC. Although the PHHS/UTSW−Health
Plus members have lower follow-up rates than the KP
−Medicaid population, the follow-up rate among
PHHS/UTSW−Medicaid members is even lower. Fur-
ther investigation and replication is warranted in other
settings.
Because of lack of consensus in the scientific commu-

nity regarding how much delay in follow-up colonos-
copy causes harm,30,31 authors used the same delays in
follow-up as other PROSPR (e.g., 3, 6, and 9 months)
and Veterans Health Affairs (VHA; 60 days and median
time) publications.
Few studies have examined follow-up colonoscopy in

integrated health systems15,32,33 outside of the VHA sys-
tem. Even fewer have assessed patients with no insur-
ance, Medicaid coverage, or in safety-net systems. Most
follow-up colonoscopy studies were undertaken between
2006 and 2013 in VHA populations,25,34−37 where stool
testing is the predominant screening strategy.38 Of the
76,243 patients with positive fecal occult blood test/FIT
results in 98 VHA facilities 2009 to 2011, 30% completed
a colonoscopy at a VHA facility within 60 days and 49%
within 6 months.39 Rates of follow-up colonoscopy
within 60 days in this study were higher at KPNC and
KPSC and lower at PHHS/UTSW. For example, at
KPNC, approximately 64% of patients with commercial
May 2019
insurance and 51% of patients with Medicaid completed
follow-up colonoscopy; for Parkland patients covered by
Health Plus, 60-day follow-up was 17%. By 6 months,
receipt of follow-up colonoscopy was 84% for KPNC
Commercial, 70% for KPNC Medicaid, and 52% for
Parkland patients covered by Health Plus.
All three health systems are integrated and have elec-

tronic medical records for abnormal test notification
and retrospective performance monitoring, but there are
some notable differences in screening delivery among
them. KPNC and KPSC set organizational targets for
colonoscopy access, with organized CRC screening pro-
grams offered to all screen-eligible patients.40 At the
Parkland safety-net system, primary care teams design
and implement procedures for CRC screening delivery.
In sum, KPNC and KPSC have system-based programs
to facilitate screening and follow-up, whereas Parkland
providers bear primary responsibility and discretion for
screening and follow-up.24

Since the expansion of Medicaid under the Affordable
Care Act, many providers have experienced surges in
demand for services.41 Newly enrolled Medicaid patients
may have previously put off care or have limited health
literacy or other socioeconomic challenges that impact
care. Integrated healthcare systems using FIT and
follow-up colonoscopy are a feasible way to provide
the additional capacity needed to meet the surge in
demand for services. Integrated health systems have
organized population health management to increase
screening and follow-up40; however, uniformly delivered
population health management may not adequately
address the needs of all groups.42 Medicaid populations
may require supplemental services to attain rates and
timing of follow-up similar to commercially insured
patients (e.g., transportation, dependent care, extended
service hours, patient navigation, and identification of



Figure 1. Kaplan−Meier plots of probability of follow-up colonoscopy since index fecal immunochemical test (FIT) by insurance type
and healthcare system, 2011−2012. (A) Kaplan−Meier estimates of time to follow-up colonoscopy, KPNC only. (B) Kaplan−Meier
estimates of time to follow-up colonoscopy, KPSC only. (C) Kaplan−Meier estimates of time to follow-up colonoscopy, PHHS/UTSW
only.
Note: p-values from pairwise log-rank tests.
KPNC, Kaiser Permanente Northern California; KPSC, Kaiser Permanente Southern California; PHHS/UTSW, Parkland Health and Hospital System/
University of Texas Southwestern Medical Center.
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appropriate patient-centered medical home for service
coordination).43,44

This study demonstrates the feasibility of achieving
timely follow-up care in population-based screening
programs, including for Medicaid patients. Neverthe-
less, at KPNC and KPSC, MediCal populations had
lower follow-up rates than commercially insured pop-
ulations even though outreach efforts were the same;
disparities were significant for the MediCal popula-
tions even after adjustment for SES. The safety-net
health system with no organized follow-up outreach
had longer follow-up intervals than commercial or
MediCal patients at KPNC and KPSC. Worst off
were UTSW−Medicaid patients.
Coverage differences are noteworthy because, com-
pared with fee-for-service providers, integrated systems
generally present fewer cost barriers to screening com-
pletion. For example, KPNC and KPSC do not charge
patients for follow-up colonoscopy after a positive FIT,
and Health Plus (which covers most Parkland patients)
charges for follow-up colonoscopy on a sliding scale
determined by a financial counselor.45 The Affordable
Care Act’s prohibition of copays for screening services
does not extend to follow-up diagnostic tests and may
inhibit screening completion among lower-income
patients with fee-for-service coverage.23,46

Though they have a small percentage of MediCal
patients, KPNC and KPSC provide an outstanding
www.ajpmonline.org



Table 2. Kaplan−Meier Probability Estimates of Follow-up Colonoscopy After Fecal Immunochemical Test (FIT), by Coverage Type and PROSPR Research Center
(N=35,009)

Health system and
insurance/coverage n

Median time to
follow-up (95% CI)

Percent follow-up (95% CI)

60 days 3 months 6 months 12 months

Kaiser onlya

Commercial/private 34,339 42 (42, 43) 64.2 (63.7, 64.7) 74.6 (74.1, 75.0) 81.0 (80.5, 81.4) 83.5 (83.1, 83.9)

Medicaid only 322 50 (47, 62) 55.3 (49.5, 60.5) 63.1 (57.4, 68.1) 69.9 (64.2, 74.6) 74.1 (68.3, 78.9)

KPNC

Commercial/private 18,211 45 (44, 46) 63.7 (63.0, 64.4) 76.3 (75.7, 76.9) 83.9 (83.3, 84.4) 86.8 (86.3, 87.4)

Medicaid only 124 60 (50, 80) 50.8 (41.0, 59.0) 62.8 (53.0, 70.5) 70.3 (60.6, 77.6) 76.0 (65.8, 83.2)

KPSC

Commercial/private 16,128 38 (37, 39) 64.6 (63.8, 65.4) 72.3 (71.6, 73.0) 77.3 (76.6, 78.0) 79.2 (78.5, 79.9)

Medicaid only 198 47 (41, 56) 58.2 (50.6, 64.6) 63.4 (55.9, 69.6) 69.7 (62.4, 75.7) 73.1 (65.5, 79.0)

PHHS/UTSW

Commercial/private 18 NAb 5.6 (0.0, 15.6) 17.4 (0.0, 33.4) 48.1 (17.2, 67.4) 58.4 (21.2, 78.1)

Health Plus 296 154 (112, 305) 17.2 (12.5, 21.6) 37.5 (31.2, 43.2) 52.1 (45.1, 58.2) 60.8 (53.1, 67.2)

Medicaid only 34 NAb 10.1 (0.0, 20.4) 17.6 (2.3, 30.6) 33.3 (12.7, 49.1) 42.9 (19.4, 59.5)
aKPNC and KPSC combined.
bCannot estimate median because follow-up in these groups do not reach 50%.
KPNC, Kaiser Permanente Northern California; KPSC, Kaiser Permanente Southern California; NA, not applicable; PHHS/UTSW, Parkland Health & Hospital System/University of Texas Southwestern
Medical Center.
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Table 3. Hazard Ratios Comparing Time to Follow-up Colo-
noscopy 3 Months After Positive Fecal Immunochemical
Test (FIT), KPNC and KPSC

Characteristics HR (95% CI) p-value

Insurance (commercial ref) 0.76 (0.67, 0.87) <0.001
Medicaid only

Age (years) at index FIT (<55 ref)

55−59 0.95 (0.92, 0.97) <0.001
60−64 0.89 (0.86, 0.91) <0.001

Race/ethnicity (NH white ref)

Hispanic 1.01 (0.98, 1.04) 0.663

NH Asian/Pacific Islander 0.93 (0.89, 0.96) <0.001
NH black 0.95 (0.91, 1.00) 0.030

Unknown/missing 0.88 (0.83, 0.93) <0.001
Sex (male ref)

Female 0.99 (0.97, 1.02) 0.605

Charlson comorbidity score
(0 ref)

1 0.95 (0.92, 0.98) 0.002

2 0.89 (0.85, 0.94) <0.001
≥3 0.81 (0.76, 0.86) <0.001
Missing 0.96 (0.84, 1.10) 0.534

BMI (<25 ref)

25−29 1.06 (1.02, 1.09) 0.001

30−34 1.05 (1.02, 1.09) 0.005

≥35 1.00 (0.96, 1.04) 0.88

Missing 0.47 (0.43, 0.52) <0.001
Number of primary care visits
(0 ref)

1 0.99 (0.95, 1.02) 0.428

≥2 1.05 (1.01, 1.08) 0.005

Prior CRC screening (no ref)

Yes 1.24 (1.21, 1.28) <0.001
Median ZIP code income
($50,000−<$100,000 ref)
<$50,000 0.92 (0.89, 0.95) <0.001
≥$100,000 1.08 (1.04, 1.12) <0.001
Missing 1.01 (0.85, 1.20) 0.913

Note: Boldface indicates statistical significance (p<0.05).
CRC, colorectal cancer; FIT, Fecal Immunochemical Test; HR, hazard
ratio; KPNC, Kaiser Permanente Northern California; KPSC, Kaiser Per-
manente Southern California; NH, non-Hispanic.
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opportunity for future research to learn how to decrease
follow-up time for MediCal patients. The literature pro-
vides insights into achieving equal outcomes in timely
follow-up among lower-income patients, particularly
through patient navigation. A systematic review of stud-
ies conducted within federally qualified health centers
suggests patient navigation services should be tailored to
the specific screening test provided47 and exhibit multi-
ple features, including tracking referrals, standing orders,
provider feedback, and quality improvement—features
that are in place in KPNC and KPSC. The federally
qualified health center demonstrating greatest improve-
ment, a 44% increase in screening completion, had all
six protocols in place. Another review identified three
activities as essential to successful patient navigation
programs: assessing patient barriers to screening, pro-
viding education about CRC screening tests, and sched-
uling appointments. Navigators motivate and support
minority and low-income clients.47 A synthesis of 27
patient navigation studies showed that a combination of
lay and professional patient navigation most cost
effectively enhanced CRC screening and completion of
follow-up colonoscopy.48

Limitations
This study has several limitations. Most (98%) data were
from KPNC and KPSC, two similar systems in which
most patients had commercial insurance. This poten-
tially limits the generalizability of these results, as does
restricting this study to patients aged less than 65 years.
Significant differences between coverage type and fol-
low-up time at Parkland may not have been detected
because of small samples of patients with commercial
and Medicaid coverage. Lack of variation in coverage
and missing data restricted inclusion of Parkland data in
the pooled Cox regression analyses. Missing insurance
coverage made 5,708 PROSPR patients ineligible. Cover-
age was measured annually, and nearly all participants
(95.2%) maintained the same coverage type during the
study period. Change in coverage was higher for patients
with Medicaid and Health Plus; however, sensitivity
analyses demonstrated that change in coverage did not
affect the results. Likely this is because Health Plus is
continuous, and KPNC and KPSC provide follow-up to
patients already in the system even if they lose coverage
temporarily. Moreover, unlike states where Medicaid
eligibility is reviewed more frequently, California’s
MediCal eligibility is reviewed annually.
CONCLUSIONS

Consistent with the hypotheses, compared with those
with commercial insurance, patients with MediCal were
less likely to complete colonoscopy after a positive FIT,
and took longer to complete a colonoscopy, even within
the same health system and despite standard protocols
for encouraging patients with a positive FIT to obtain
timely follow-up. Outreach and services may yield differ-
ent outcomes in commercially versus Medicaid-insured
populations. The safety-net system, PHHS, also had a
lower rate of follow-up. To increase rates and timeliness
of follow-up for vulnerable populations, future studies
www.ajpmonline.org
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should identify and test levers likely to achieve levels of
service for disadvantaged and multicultural populations
equivalent to commercially insured populations. Effec-
tive interventions from the patient navigation literature
might be particularly useful in developing new research
strategies.
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