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Abstract

Background: Despite lower cancer screening rates and sur-
vival rates in the Medicaid population compared with those
with private insurance, there is a dearth of population-based,
evidence-based interventions targeting Medicaid clients to
address this problem.

Methods: This study reports results of a population-
based randomized controlled trial (RCT) among all indi-
viduals enrolled in Minnesota's Medicaid program who
were overdue for breast cancer (n ¼ 22,113) and/or colo-
rectal cancer (n ¼ 94,294) screening. Individuals were
randomized to intervention or control groups. The inter-
vention group received persuasive and innovative direct
mail materials coupled with a $20 incentive for using their
Medicaid benefit to get screened. Direct mail materials
provided a phone number to a call center staffed by patient
navigators who addressed barriers and scheduled appoint-
ments via three-way calls. The control group received the
intervention 15 months later. Primary outcomes were com-

pletion of mammography or colonoscopy within 12 weeks
of the intervention. Billing claims served as evidence of
screening.

Results: Multivariate logistic regression showed significant
differences for both breast cancer (P < 0.001) and colorectal
cancer (P < 0.01). The odds of receiving amammogram for the
treatment group were significantly higher than the control
group [OR¼ 1.30; 95% confidence interval (95%CI)¼ 1.16–
1.46], and the treatment group was more likely to receive a
colonoscopy than the control group (OR ¼ 1.12; 95% CI ¼
1.04–1.21).

Conclusions: This population-based intervention increased
breast cancer and colorectal cancer screening in a Medicaid
population overdue for screening.

Impact: These findings may have broad application for
reaching individuals who generally remain outside the health
care system despite having public health insurance. Cancer
Epidemiol Biomarkers Prev; 27(9); 1047–56. �2018 AACR.

Introduction
Despite progress in early detection and treatment, breast cancer

remains a leading cause of death among women in the United
States (1, 2). Significant disparities in stage at diagnosis and
survival are associated with insurance status. Womenwith private
health insurance fare best: about 13% of women with private
insurance present with stage III or IV breast cancer compared with
28% of women on Medicaid. Correspondingly, the adjusted
mean overall years of survival is 30% higher (3), and five-year
breast cancer survival more than 14% higher for privately insured
compared with Medicaid-insured women (4). In fact, women
insured by Medicaid often fare as poorly as or worse than
uninsured women (5). Later stage of cancer and poorer cancer

survival among Medicaid patients are not recent phenomena—
these trends were well-documented over a decade ago (5).

Colorectal cancer shows remarkably similar patterns of dispar-
ity to those found for breast cancer. Medicaid patients have more
than a 40% increased mortality risk for colorectal cancer com-
pared with those with private insurance (6), and there is a long-
standing parallel of colorectal cancer to breast cancer that can also
be seen in the disparities in screening rates, stage, and survival
between privately insured andMedicaid-insured populations (5).
Furthermore, compared with patients with private health insur-
ance, the stage at diagnosis and survival for patients with colo-
rectal cancer on Medicaid are substantially poorer (5).

Screening rate differences may partially explain these dispa-
rities. In 2013, rates of mammography among age-appropriate
women were significantly higher for those with private insurance
(73.4%) compared with those insured by Medicaid (63.5%;
ref. 7). Although poverty alone does not qualify individuals for
Medicaid, having limited financial assets is one of the principal
requirements for eligibility, and there is a direct, virtually linear
relationship between screening rates and gradations of the federal
poverty level (FPL). For women ages 50–64, 80.9% of women at
400%of FPL had amammogram in 2013 compared with 55% for
womenbelow100%of FPL. Screening for colorectal cancer shows
the same pattern: the colonoscopy rate among people living at
400% of FPL is more than 50% higher than those living below
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100% of FPL (7). Whether these lower screening rates are attrib-
utable to Medicaid insurance, poverty, disability status, or other
factors for which these measures are proxies is unknown. Com-
peting health and life priorities, geographic distance to providers,
and disability status are among the myriad barriers to screening
among Medicaid recipients (8–11).

As these barriers to screening are not readily malleable and
some are potentially immutable, an approach that facilitates
screening despite these barriers is needed. Public health is
challenged to find population-based strategies and evidence-
based interventions that can reach low-socioeconomic status
(SES) populations, especially Medicaid beneficiaries, to encour-
age the uptake of preventive services, and particularly cancer
screening, to decrease cancer-related and other health dispa-
rities (12, 13). In light of Medicaid expansion resulting from
the Affordable Care Act, improving access to preventive services
among Medicaid recipients and other low-SES populations has
clear potential to reduce health disparities in the United States
(12, 14, 15).

Health care setting–based and managed care organization–
based strategies (hereafter grouped together as "clinic-based strat-
egies") have generally shown promising results (16–20), with
some exceptions (21, 22). However, clinic-based approaches tend
to systematically miss individuals who remain outside the health
care system despite having insurance. Furthermore, low-SES
populations, such as the Medicaid population, are less likely to
use preventive services when they are asymptomatic and more
likely to present for acute care, a less propitious time for offering
mammograms or other preventive services which require sched-
uling (8, 23, 24).

We have previously demonstrated that a multicomponent
intervention (25, 26) composed of direct mail coupled with
financial incentives and a centralized patient navigator-staffed
call center (27, 28) can increase mammography and is scalable
(25, 26, 29). Questions remain about the feasibility and effec-
tiveness of this approach for an entire state Medicaid population,
and whether it can be effectively used to promote screening for
other cancers. To this end, we conducted a randomized controlled
trial among all age- and gender-appropriate Medicaid benefici-
aries in Minnesota to test whether this multicomponent strategy
could increase their uptake of mammography and colonoscopy.
The primary outcome was evidence of screening mammography
or colonoscopy in medical claims data.

Materials and Methods
Study context

This trial was conducted between April 2014 and July 2015 and
implemented through Sage, Minnesota's National Breast and
Cervical Cancer Early Detection Program (NBCCEDP; ref. 30),
housedwithin theMinnesotaDepartment ofHealth (MDH). Sage
provides free breast and cervical cancer screening services to
inadequately insured women with household incomes at or
below 250% of the FPL. Unique among NBCCEDPs, Sage has
a patient navigator–staffed call center. To reach Medicaid enrol-
lees, MDH established a partnership with the Minnesota Depart-
ment of Human Services (MDHS) that houses all State public
health insurance programs. A description of the study protocol, its
context, and its potential implications for programs such as
NBCCEDPs and Medicaid have been briefly discussed in a pre-
vious publication (30).

Study participants
The target populationwas allMinnesotaMedicaid beneficiaries

ages 50–74 overdue for breast cancer and colorectal cancer
screening, according to current U.S. Preventive Services Task Force
guidelines (31). Thus "overdue" was operationalized as women
with no record of a mammogram in the prior 18 months and
women andmen with no evidence of colonoscopy in the past 9.5
years, flexible sigmoidoscopy in the past 4.5 years, or fecal
immunochemical or fecal occult blood test in the past 6 months
based on claims. Enrollment and claims data, housed at MDHS,
were used to identify the study population and to determine
patient characteristics and outcomes. Figure 1 shows that
1,164,087people enrolled in allMinnesotaHealthCare Programs
(MHCP) were assessed for eligibility. (MHCP includes Medicaid
as well as an array of other Minnesota-specific programs for low-
income residents.) Individuals were excluded from the analytic
sample if they were not enrolled in Medicaid, not overdue for
breast cancer or colorectal cancer screening, or not in the 50–74
age range, leaving 116,407 eligible for randomization.

This study was in accordance with the Declaration of Helsinki
and theU.S. CommonRule. The interventionwas designed so that
the primary outcomewaswhether any of the participants engaged
in the intervention after receipt of direct mail materials. Partici-
pants who called in response to the mailing were read the
Tennessen Warning, which informed them of the purpose and
intended use of requested data and the consequences arising from
refusal to supply the data. This Tennessen Warning enables
individuals to make an informed decision about whether to give
data about her/himself to the MDH. Willingness of the recipients
of the direct mail invitation to call the MDH or to schedule a
cancer screening appointment was indicative of consent, and the
program offer was not withheld from any eligible Medicaid
recipients (the control group also received the program at a later
date). Therefore, this study was approved with a waiver of
informed consent by MDHS's institutional review board and is
registered on clinicaltrials.gov (NCT03275987).

Stratification and randomization
The 116,407 eligible Medicaid beneficiaries were stratified by

gender. The 38,745 women eligible for both breast cancer and
colorectal cancer interventions were randomly assigned to one of
the two interventions. A two-group posttest-only randomized
design was used where all eligible beneficiaries were randomly
assigned to a treatment or delayed treatment (control) group. A
total of 22,113 women were randomized into treatment and
delayed treatment for the breast cancer intervention, and
41,829 women and 52,465 men were randomly assigned to
treatment and delayed treatment for the colorectal cancer
intervention.

Intervention components
Beginning in April 2014, the breast cancer and colorectal cancer

treatment groups were each sent three uniquemailers (tailored to
promote either breast cancer or colorectal cancer screening)
approximately three weeks apart. The breast cancer mailers only
mentioned mammography; the colorectal cancer mailers prom-
inently featured colonoscopy but subsequently mentioned that
there are other screening options. The delayed treatment group
received identical mailers on the same schedule roughly 15
months later. Mailers were designed on the basis of previous
research (25, 26). Multiple health behavior theories and health

Slater et al.

Cancer Epidemiol Biomarkers Prev; 27(9) September 2018 Cancer Epidemiology, Biomarkers & Prevention1048

D
ow

nloaded from
 http://aacrjournals.org/cebp/article-pdf/27/9/1047/2285633/1047.pdf by guest on 27 August 2022



Assessed eligibility of
people enrolled in 

Minnesota Health Care 
Programsa

(N = 1,164,087)

Enrollment

Excluded (n = 1,047,680)
• Non-Medicaid enrolleesb

• Females younger than 50 or older than 74 
for BC interventionc

• Males and females younger than 50 or 
older than 74 for CRC intervention

• Females with mammogram in the past 18 
months for BC intervention

• Males and females with a colonoscopy in 
the past 9.5 years, flexible sigmoidoscopy 
in 4.5 years, or stool test in 6 months for 
CRC intervention

Allocated to 
treatment

(n = 47,195)

Analyzed 
(n = 47,195)

Randomly assigned 
to BC intervention

(n = 19,294)

Allocated to control 
(n = 47,099)

Analyzed 
(n = 47,099)

Females eligible for BC and 
CRC intervention

(n = 38,745)

Allocated to control 
(n = 11,036)

Analyzed 
(n = 11,036)

Analysis

Females eligible for BC 
intervention only

(n = 2,819)

Allocated to 
treatment

(n = 11,077)

Analyzed
(n = 11,077)

Allocation

Eligible subjects stratified by gender
(Females, n = 63,942; Males, n = 52,465)

Males eligible for CRC 
intervention only

(n = 52,465)

Females eligible for CRC 
intervention only

(n = 22,378)

Randomly assigned 
to CRC intervention

(n = 19,451)

Randomized
(n = 22,113)

Randomized
(n = 94,294)

Figure 1.

CONSORT flow diagram depicting study recruitment and retention.
Abbreviations: BC, breast cancer; CRC, colorectal cancer.
aIncludes all persons in Minnesota Health Care Programs (MHCP) that serve adults with low incomes. Programs include Medicaid (MA), MinnesotaCare, Minnesota
Family Planning Program, and others.
bThe target population was restricted to MA enrollees. As a condition of being allowed to conduct this research, the MN Department of Human Services' (MDHS)
Institutional review board (IRB) stipulated that we could not discriminate amongMHCP enrollees on the basis ofMA status in terms of their having an equal chance of
being offered the intervention. Consequently, all age- and gender-eligible individuals in the MHCPs had to be randomized to treatment or delayed treatment even
though they were excluded a priori from the study. The n's reported are MA enrollees only.
cAlthough originally intended to be in the study, women ages 40–49became ineligible prior to randomization at the request of theMNMedicaidMedical Director/IRB
Chair and therefore were excluded. He felt that the lack of national consensus on promoting screening to women in this age group paralleled a lack of consensus
among MN health care providers and health plans. Under these circumstances, he did not want it to appear that MDHS was endorsing screening in this age group.
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communications theories informed the design of the mailers and
the use of the financial incentive. The mailers used loss-frame
messaging,which is effective for promoting cancer screenings (32)
and was designed to inform individuals that a certain behavior
will lead to an undesirable outcome. Loss-frame messages are
most effective for promoting preventive behaviors when they are
coupled with a clear articulation of achievable behavioral steps (i.
e., a high-efficacymessage), and thereforemailers included ahigh-
efficacymessage as well (33). A $20 incentive offer, included with
every mailer, was presented via a small card affixed (with remov-
able adhesive) to the inside of the mailer. Receipt of the incentive
was contingent upon the recipient completing screening that was
verified in the Medicaid claims file that we received quarterly.
Incentives were mailed to beneficiaries immediately after verifi-
cation. The presentation of the incentive offer was intended to
influence the decisional balance by reducing perceived barriers,
providing cues to action, and making the perceived benefits of
behavior change outweigh the perceived costs (34, 35). The eight
mailers are provided in Supplementary Figs. S1–S8.

Patient navigation
Mailers prompted recipients to call a toll-free number to reach

Sage's call center that was open Monday–Friday 7:30 a.m. to
5:30 p.m. as well as some weekends and evenings. Mailers pro-
moting colonoscopy also suggested (in a footnote) that recipients
could talk with their doctor directly about screening test options.
Patient navigators provided callers with support and guidance
related to barriers to cancer screening and care (28). Interested
callers were encouraged to schedule a screening appointment
immediately through a three-way call to the clinic of their choos-
ing. Hispanic ethnicity and all races other than Native Hawaiian/
Pacific Islander were represented among the call center's multi-
lingual patient navigators. Extensive caller information and pro-
cess data were collected through a computer-assisted telephone
data collection systemcontaining scripts specific to studyprotocol.

Outcomes and measures
The primary outcomes were completion of mammography or

colonoscopy within the study period, which was a 10-week
interval starting two weeks after implementation of the interven-
tion. Current Procedural Technology (CPT) codes were used to
identify claims for mammography or colonoscopy in Medicaid
administrative data. CPT codes used for mammography were
conventional mammography (77055-77057), digital mammog-
raphy (G0202, G0204, G0206), and computer-aided detection
mammography (77051, 77052). CPT codes used for colonoscopy
were G0105, G0121, 45378, and 45380-45385. These CPT codes
were collapsed into dichotomous measures for both mammog-
raphy and colonoscopy. As multiple forms of colorectal cancer
screening are available, we ran supplementary analyses that
combined CPT codes for colonoscopy, stool tests, and flexible
sigmoidoscopy.

To account for cost-sharing arrangements between Medicare
andMedicaid for dually enrolled beneficiaries, bothMedicare and
Medicaid administrative data were used to identify claims for the
dually enrolled. Medicaid and Medicare claims can provide accu-
rate information on whether a patient has undergone colorectal
endoscopy, but these claims are not able to reliably distinguish
screening from diagnostic tests; consequently, it is recommended
that researchers use these claims to assess rates of colorectal testing

by including both screening and diagnostic endoscopy proce-
dures in the analyses (36).

Reflecting previous research (37, 38), outcomes were based
on the presence of screening mammography and colonoscopy
claims for services rendered during the aforementioned study
period. Claims from the first two weeks after the intervention
were excluded from the study period to reduce measurement
error, as call data and previous research demonstrated that
participants set up appointments for screening within the first
two weeks but were not screened in response to the interven-
tion within those first two weeks. Previous research demon-
strated individuals call in response to direct mail within two
weeks and that mammography and colonoscopy appointment
wait-times vary by clinic and over 95% of appointments can be
arranged within three months (37, 38). In addition, interven-
tions of this nature are most effective within the 90-day interval
postimplementation (37, 38). Therefore, we employ this 10-
week study period for both mammography and colonoscopy
arms. Because wait-times vary by clinic, we ran supplementary
analyses that added four weeks to the study period for the
breast cancer arm and 12 weeks for colorectal cancer arm.

We also report the percent of the treatment groups that called
within the study period and compared the screening rates of
callers to noncallers within the treatment groups.

Covariates (obtained from Medicaid enrollment files) were: a
continuous measure of age; categorical measures of Medicare
enrollment, disability status, provider payment system, educa-
tion, income, marital status, primary language, rural versus urban
residence, and race/ethnicity.

For the breast cancer arm, we controlled for previous mam-
mography within the five years prior to the study, using four
dummy variables that captured year (2009–2012) and previous
screening mammograms. We did not include 2013 mammo-
grams because participants were selected on the basis of being
unscreened in the 18 months prior to the intervention. We
adjusted for whether participants were eligible for both colorectal
cancer arms of the intervention or only the breast cancer arm. We
were unable to control for previous colonoscopy screening
because we did not have access to the necessary 10 years of claims
data prior to the intervention. Individuals who were not age-
eligible to receive colonoscopy prior to the intervention were
included because they had no prior colonoscopy.

Statistical analysis
Themammography and colonoscopy interventionswere exam-

ined separately. Across treatment and control, study sample
characteristics were compared and absolute differences assessed
using t test and x2 statistics. We used x2 statistics to compare call
center outcomes. Main outcome analyses consisted of logistic
regression to compute ORs for receiving mammography or colo-
noscopy and to adjust for covariates. Both interventions were
examined using two separate logistic regression models: (i) a
bivariatemodel that examined treatment versus control, and (ii) a
multivariate model that adjusted for covariates. As noted, we also
analyzed supplementarymodels that used extended studyperiods
aswell as different cancer testing options for colorectal cancer; any
differences are reported within the text.

Some Medicaid beneficiaries had inaccurate mailing
addresses (<2% of each study sample) and thus did not receive
intervention materials as intended. Others lost Medicaid
coverage during the study period and so may not have had
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Medicaid claims available postintervention. We conducted
intent-to-treat analyses that included all randomized indivi-
duals whether they had an inaccurate mailing address or lost
Medicaid coverage postrandomization, making our analyses
more conservative. Analyses were conducted using Stata,
version 13.

Results
Tables 1 and 2 display descriptive statistics for the mammog-

raphy and colonoscopy interventions. Demographic and back-
ground characteristics were equivalent across treatment and con-
trol for both interventions.

Mammography intervention
The treatment group exhibited a higher mammography rate

than control at 12-week follow-up (absolute difference ¼
1.37%; x2 ¼ 19.85, P < 0.001). Table 3 shows the odds of
receiving a mammogram for the treatment group were signif-
icantly higher than the control group [OR ¼ 1.30; 95% con-
fidence interval (95% CI) ¼ 1.16–1.46]. The odds of mam-
mography screening for women in the treatment group are 30%
higher than in the control group. As shown in Model 2, results
remained unchanged adjusting for all covariates displayed
in Table 3. White individuals relative to nonwhite individuals
were less likely to receive a mammogram, and older individuals
were less likely to be screened. Beneficiaries whose primary
language was English were more likely to be screened, and
those living in rural areas were less likely to receive mammog-
raphy. Previous screening behavior (for all four years included)
was significantly and positively related to being screened within
the study period. In supplementary analyses that extended the

breast cancer study period to 16 weeks, the treatment effect was
statistically significant but the effect size was weaker [adjusted
OR (AOR) ¼ 1.16; 95% CI ¼ 1.05–1.27].

During the study period, 3.0% of the breast cancer treatment
group called. The mammography rate for treatment group parti-
cipants who called was 48.6% versus 5.0% for treatment group
noncallers (x2 ¼ 943.37; P < 0.001).

Colonoscopy intervention
The treatment group had a higher colonoscopy rate than

control at 12-week follow-up (absolute difference ¼ 0.30%;
x2 ¼ 8.17; P < 0.01). In Table 4, results show that the odds of
the treatment group receiving a colonoscopy were significantly
higher than the control group (OR ¼ 1.12; 95% CI ¼ 1.04–
1.21). The odds of being screened for the treatment group
increased by 12% relative to control. Model 2 in Table 4 shows
that the treatment effect was unchanged in the multivariate
logistic regression analyses. Males compared with females were
less likely to receive a colonoscopy, as were older individuals.
Participants with low levels of income and missing income
data were less likely to receive a colonoscopy compared with
those with higher levels of income, and participants whose
primary language was English were more likely to receive a
colonoscopy.

A significant treatment effect was also observed in supplemen-
tary analyses that included all possible colorectal cancer tests in
addition to colonoscopy (OR ¼ 1.08; 95% CI ¼ 1.01–1.15).
Treatment effects were identical in the multivariate models.
Supplementary analyses extending the study period to 24months
demonstrated an identical effect size (AOR ¼ 1.12; 95% CI ¼
1.05–1.19).

Table 1. Select characteristics of women unscreened for breast cancer (N ¼ 22,113) in intervention groups among Minnesota Medicaid beneficiaries, 2014

Variable Control (n ¼ 11,036)
Direct mail with

incentive (n ¼ 11,077) Pa

Age (y) Mean (SD) 58.9 (6.4) 58.7 (6.3) 0.109

N (%) N (%)
Enrollment Medicaid only 6,727 (60.9) 6,797 (61.4)

Medicare and Medicaid 4,309 (39.1) 4,280 (38.6) 0.535
Program type All other programs 7,835 (71.0) 7,920 (71.5)

Fee-for-service 3,201 (29.0) 3,157 (28.5) 0.407
Race/ethnicity White 7,476 (67.8) 7,552 (68.3)

Other races/ethnicities 3,544 (32.2) 3,509 (31.7) 0.488
Disability status Not disabled 6,621 (60.1) 6,680 (60.3)

Disabled 4,413 (39.9) 4,395 (39.7) 0.637
Income Above low income 4,525 (41.0) 4,558 (41.2)

Low income 4,780 (43.3) 4,674 (42.2)
Missing income 1,731 (15.7) 1,845 (16.7) 0.088

Marital status Not married 8,983 (82.3) 8,975 (81.8)
Married 1,938 (17.8) 1,996 (18.2) 0.388

Primary language English 9,174 (83.6) 9,187 (83.4)
Other 1,797 (16.4) 1,829 (16.6) 0.655

Metro location Urban 9,615 (88.9) 9,644 (88.9)
Rural 1,198 (11.1) 1,199 (11.1) 0.960

Education High school or less 9,442 (85.6) 9,465 (85.5)
More than high school 1,594 (14.4) 1,612 (14.6) 0.818

Study eligibility BC arm only 1,403 (12.7) 1,416 (12.8)
CRC and BC arms 9,633 (87.3) 9,661 (87.0) 0.875

Prior behavior Mammogram 2012 936 (8.5) 960 (8.7) 0.623
Mammogram 2011 1,489 (13.5) 1,500 (13.5) 0.915
Mammogram 2010 1,354 (12.3) 1,445 (13.1) 0.083
Mammogram 2009 1,468 (13.3) 1,475 (13.3) 0.976

Abbreviations: BC, breast cancer; CRC, colorectal cancer.
aP value represents x2 test for categorical variables and two-sample t test for age variable.
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Within the treatment group, 1.7% of participants called within
the study period. The colonoscopy rate for treatment group
participants who called was 29.1% versus 2.4% for noncallers
(P < 0.001).

We tested for interaction effects for both intervention arms
and found that the intervention did not interact with any
key demographic variables, including gender for the colorectal
cancer arm.

Discussion
This large population-based RCT demonstrated that directmail

coupled with an incentive offer and patient navigation can
increase mammography and colonoscopy among Medicaid ben-
eficiaries. It also showed that it is feasible to implement this
intervention statewide to all eligible beneficiaries.

The magnitude of the effect exceeded or matched the effect
size observed in prior work (25, 36) for a number of possible
reasons. This is the lowest income population in which we
have tried this approach, so the incentive's perceived value
could have been greater compared with previous iterations of
the interventions. Furthermore, because the mailing addresses
were extremely current, the mailings likely reached a higher
proportion of the target population. Because this is our third
iteration of this outreach strategy, the intervention has prob-
ably improved. We believe that the current messaging is more
poignant and effective. Our evocative loss-frame messaging
with a clear and simple call to action to schedule an appoint-
ment was based on extensive prior work (26), and we believe
these materials are state-of-the art. Even though previous
research has shown that direct mail's efficacy is improved by
adding incentives and/or patient navigation (18, 25), it is
important to note that this multicomponent study was not
designed to determine the relative contribution of each com-
ponent. Rather, this RCT was designed to determine whether
this multifaceted program could be scaled to the population

Table 2. Select characteristics of individuals unscreened for colorectal cancer (N ¼ 94,294) in intervention groups among Minnesota Medicaid beneficiaries, 2014

Variable Control (n ¼ 47,099)
Direct mail with
incentive (n ¼ 47,195) Pa

Age (y) Mean (SD) 58.4 (6.1) 58.3 (6.1) 0.394

N (%) N (%)
Enrollment Medicaid only 29,022 (61.6) 29,161 (61.8)

Medicare and Medicaid 18,077 (38.4) 18,034 (38.2) 0.593
Program All other programs 33,159 (70.4) 33,490 (70.9)

Fee-for-service 13,940 (29.6) 13,705 (29.1) 0.060
Race/ethnicity White 32,391 (68.9) 32,547 (69.1)

Other races/ethnicities 14,568 (31.1) 14,528 (30.9) 0.592
Sex Male 26,225 (55.7) 26,240 (55.6)

Female 20,874 (44.3) 20,955 (44.4) 0.801
Disability status Not disabled 27,246 (57.9) 27,554 (58.4)

Disabled 19,838 (42.1) 19,629 (41.6) 0.098
Income Above low income 9,997 (21.2) 10,069 (21.3)

Low income 29,780 (63.2) 29,967 (63.5)
Missing income 7,322 (15.6) 7,159 (15.2) 0.275

Marital status Not married 32,391 (68.9) 32,547 (69.1)
Married 14,568 (31.1) 14,528 (30.9) 0.592

Primary language English 40,753 (87.2) 40,796 (87.1)
Other 5,991 (12.8) 6,030 (12.9) 0.781

Metro location Urban 40,972 (89.3) 41,047 (89.3)
Rural 4,913 (10.7) 4,924 (10.7) 0.985

Education High school or less 39,618 (85.7) 39,663 (85.7)
More than high school 6,605 (14.3) 6,605 (14.3) 0.952

aP value represents x2 test for categorical variables and two-sample t test for age variable.

Table 3. Unadjusted and AORs� of postintervention mammography use at
12-week follow-up among Minnesota Medicaid beneficiaries, 2014

Model 1 Model 2
Variable OR (CI) OR (CI)

Treatment
(vs. Control)

1.30 (1.16–1.46) 1.31 (1.16–1.48)

Age
(Continuous)

0.98 (0.97–0.99)

Dually enrolled
(vs. Medicaid only)

0.94 (0.81–1.11)

Fee for service
(vs. All other programs)

1.08 (0.94–1.25)

White
(vs. Other races/ethnicities)

0.76 (0.66–0.88)

Disabled
(vs. Not disabled)

0.77 (0.66–0.90)

Income
Above low income (ref.)
Low income 0.93 (0.81–1.06)
Missing income 0.99 (0.82–1.20)

Married
(vs. Unmarried)

1.10 (0.94–1.29)

English primary language
(vs. Other languages)

1.62 (1.32–1.98)

Rural residence
(vs. Urban)

0.76 (0.62–0.93)

Education HS or less
(vs. More than HS)

0.99 (0.85–1.18)

Eligible for both BC and CRC
(vs. Only eligible for BC)

1.02 (0.86–1.21)

Mammogram in 2012
(vs. No mammogram in 2012)

1.92 (1.62–2.27)

Mammogram in 2011
(vs. No mammogram in 2011)

1.52 (1.30–1.77)

Mammogram in 2010
(vs. No mammogram in 2010)

1.63 (1.39–1.91)

Mammogram in 2009
(vs. No mammogram in 2009)

1.51 (1.29–1.77)

�Abbreviation: AOR, adjusted odds ratio. Adjusted for variables shown; Model 1
does not include covariates; Model 1 N¼ 22,113; Model 2 N¼ 21,315; bolded ORs
are statistically significant (p < .05).
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level to address cancer-related disparities in a Medicaid
population.

Prospective patients were given the toll-free phone number of a
call center that was staffed by multicultural patient navigators
trained in motivational interviewing. They provided services to
reduce structural barriers (such as transportation) and enhance
patient access. Because navigators had access to clinic informa-
tion, they could help beneficiaries who did not have a regular
doctor or place of care make appointments at clinics where
physicians were accepting new Medicaid clients. Roughly 30%
of physicians in theUnited States are notwilling to provide care to
new Medicaid patients (39, 40).

Patient navigation has been shown to improve access to breast
cancer and colorectal cancer screening among socioeconomically
disadvantaged populations (41), and patient navigator race/eth-
nicity and language concordance have been shown to be bene-
ficial (42). The use of dollar denominated major payment net-
work gift cards rather than gift cards for specific merchants may
have optimized the perceived value and utility of the incentive.
Using first class postage and envelopes printed with the state
health department logo and return address may have optimized
the proportion of mail opened and read because it was less likely
perceived as junk mail. Because we cannot disentangle the ele-
ments of the intervention to understand how each contributed to
the success observed, future research could examine the added
value of the most complex or expensive components of this
intervention.

Our findings are consistent with the conclusions of systematic
reviews of the literature regarding increasing mammography
screening in low-income populations (8, 29). That is, access-
enhancing interventions that use multiple strategies and include

some type of person-to-person contact lead to the greatest
increases in mammography. More specifically, there is strong
evidence to support use of direct mail as a targeted small media
strategy coupled with other strategies (43), especially patient
navigation to reduce structural barriers (28). Although there is
strong evidence in support of small media for increasing FOBT
use, there has not been sufficient evidence to support its use for
increasing colonoscopy (29).

Most prior research in the United States using direct mail to
increase cancer screening has been on clinic-based reminder
systems (44), or general population recruitment tomass screening
programs in countries with national health care and call systems
(45). Findings from these studies are not readily comparable with
the current study. This intervention prompts people to screen,
independent of their having a primary care doctor, their use of
preventive services, or their contact with a health care system.
This is a critical distinction because clinic-based reminders can
only apply to existing patients, an important limitation for
Medicaid patients in particular. Most population-based research
using direct mail in the United States was published more than
15 years ago and showed mixed results (46–48). These studies
differ in important ways from the current study in that they
did not offer incentives or patient navigation, and the mailings
did not target an unscreened population. More recent studies
(25, 26) have found small but statistically significant results and
included incentives and patient navigation. Only one targeted an
unscreened population (25), but the accuracy of screening status
was limited because the time between determination of screening
status and the mailed intervention was more than a year, whereas
in the current study, screening status was up-to-date within weeks
of the mailing.

Community-based approaches have had mixed success
(49, 50) and rarely targeted the Medicaid population (51). Inter-
ventions to increase cancer screening in the Medicaid population
havepredominately been limited to clinic-based approaches (16).
The significance of using apopulation-based approach that targets
Medicaid enrollees is that it can reach those who remain outside
the health care system despite their insurance coverage. To clarify,
we use the term "population-based" to refer to approaches that
emanate from outside clinic systems and seek to screen all eligible
individuals within a defined target group as distinct from clinic-
and community-based approaches (52).However, the distinction
between approaches to screening in this taxonomy is not meant
to imply that any given approach may not include elements of
other approaches.

On thebasis of our priorwork,webelieve that incentives played
a crucial role in the intervention's success. Incentives have been
shown to be effective for improving a range of health behaviors
(53) although their potential for influencing the behavior of
Medicaid beneficiaries has been questioned, as has their value
formaintaining healthybehavior (54, 55). Although there is some
evidence about the effectiveness of incentives at the population
level in non-Medicaid populations (25, 26), understanding how
these programs translate to Medicaid populations is a primary
concern in public health research and practice (56). Unlike
behaviors such as smoking cessation or weight loss, cancer
screening only requires infrequent episodic behavior (potentially
annually or even once per decade), so these concerns about
incentives may not be pertinent to cancer screening. Whether
individuals in the intervention groups continued to be screened
routinely is beyond the scope of this study.

Table 4. Unadjusted and AORsa of postintervention colonoscopy use at
12-week follow-up among Minnesota Medicaid beneficiaries, 2014

Model 1 Model 2
Variable OR (CI) OR (CI)

Treatment
(vs. Control)

1.12 (1.04–1.21) 1.11 (1.03–1.21)

Age
(Continuous)

0.98 (0.97–0.99)

Dually enrolled
(vs. Medicaid only)

1.03 (0.92–1.15)

Fee for service
(vs. All other programs)

1.00 (0.91–1.11)

White
(vs. Other races/ethnicities)

0.99 (0.90–1.10)

Male
(vs. Female)

0.88 (0.81–0.96)

Disabled
(vs. Not disabled)

0.95 (0.86–1.05)

Income
Above low-income (ref.)
Low-income 0.88 (0.79–0.97)
Missing income 0.74 (0.64–0.86)

Married
(vs. Unmarried)

1.03 (0.92–1.14)

English primary language
(vs. Other languages)

1.31 (1.12–1.52)

Rural residence
(vs. Urban)

1.01 (0.89–1.16)

Education HS or less
(vs. More than HS)

0.95 (0.85–1.06)

aAdjusted for variables shown; Model 1 does not include covariates; Model 1 N¼
94,294; Model 2 N ¼ 88,565; bolded ORs are statistically significant (p < .05).
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Colonoscopy was featured rather than equally promoting a
menu of optional screening modalities because of the need to
simplify the messaging (57) and recommendations that doctors
suggest a "preferred" screening method to patients (58). Colo-
noscopy was emphasized over fecal occult immunochemical tests
(FITs) because of concerns about compliance (59–61) with fol-
low-up for abnormal FITs and lack of compliance with recom-
mended annual FIT screening.

Because this intervention is not technically challenging, it has
potential for wide-scale application. Replication would require
a call center with patient navigators, adaptation of extant
mailers, current mailing lists, capacity to offer and issue incen-
tives, and (ideally) knowledge of screening status. It seems
evident that these findings may be applicable to other state
Medicaid programs. This intervention also may be successful in
other settings, such as health plans and clinics, and it is already
being used in these settings in Minnesota. However, there are
notable differences between the approach used in the current
study and typical reminder letters, such as the messaging (loss-
frame and heavy reliance on evocative images and minimal
text) and the use of incentives.

The intervention was more successful increasing mammogra-
phy than colonoscopy. There is likely greater resistance to getting
colonoscopy than mammography, which would be consistent
with the increase in mammography but not in colonoscopy
observed after implementation of the Affordable Care Act (62).
Furthermore, this low-intensity intervention may be less effective
in getting people to overcome the greater logistical and psycho-
logical barriers for colonoscopy.

This research has some notable strengths. RCTs of this scale are
rare, and because it encompassed Minnesota's entire eligible
Medicaid population, there was no possibility of an unrepresen-
tative sample. Although claims data have limitations, they avoid
some serious pitfalls of self-report, most notably telescoping and
response bias due to demand characteristics, which could have
been particularly threatening to the validity and reliability of this
study's measures.

Limitations of this study should be considered. Medicaid
programs are heterogeneous; thus, whether the strategy presented
here can be adapted by other state Medicaid programs, and
whether the target population in other states would respond as
favorably, are important unanswered questions. In areas of the
countrywhere there ismorewidespread suspicion of government,
a government agency mailing might suppress the response. Con-
versely, other locales might show even more favorable responses,
especially where economic depression is greater (increasing the
incentive's relative value) or screening or health insurance rates

are lower. (Minnesota's health, economic, and insurance rate
indices are more favorable than most states.) We did not use a
factorial design which would have been optimal for isolating the
effect of intervention components (63). Consequently, we were
unable to experimentally assess the independent effects of direct
mail, incentives, and patient navigation. Future research should
seek to ascertain the relative contribution of the intervention
components. Particular attention should be paid to determining
the contribution of patient navigation because of its complexity.

This study demonstrated that a multicomponent intervention
that uses persuasive direct mail coupled with incentives and
patient navigation and targets a population overdue for screening
can increase both breast cancer and colorectal cancer screening
among Medicaid beneficiaries. When considered in conjunction
with prior research (25, 26), this approach shows promise for
increasing cancer screening in public health insurance programs.
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