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Introduction: Medicaid expansions following the Affordable Care Act have improved insurance
coverage in low-income adults, but little is known about its impact on cancer screening. This study
examined associations between Medicaid expansion timing and colorectal cancer (CRC) and breast
cancer (BC) screening.

Methods: Up-to-date and past 2-year CRC (n=95,400) and BC (women, n=43,279) screening
prevalence were computed among low-income respondents aged 50−64 years in 2012, 2014, and
2016 Behavioral Risk Factor Surveillance System data. Respondents were grouped according to
Medicaid expansion timing as: very early ([VE] six states expanding March 1, 2010−April 14,
2011), early (21 states expanding January 1, 2014−August 15, 2014), late (five states expanding Jan-
uary 1, 2015−July 1, 2016), and non-expansion states (19 states). Absolute adjusted difference-in-
differences (aDDs) were computed in 2018−2019 (ref, non-expansion states).

Results: Between 2012 and 2016, absolute up-to-date CRC screening increased by 8.8%, 2.9%,
2.4%, and 3.8% among low-income adults in VE, early, late, and non-expansion states, respectively.
Past 2−year CRC screening increased by 8.0% in VE and 2.8% in non-expansion states, with an
aDD of 4.9% (p=0.041). In 2012−2016, up-to-date BC screening increased by 5.1%, 4.9%, and 3.7%
among low-income women in VE, early, and non-expansion states, respectively, but aDDs were
not statistically significant.

Conclusions: Prevalence of CRC and BC screening among low-income adults rose in Medicaid
expansion states, though increases were significantly higher than those in non-expansion states
only for recent CRC screening in VE expansion states. Large-scale improvements in cancer screen-
ing may take several years following expansion in access to care.
Am J Prev Med 2019;57(1):3−12. © 2019 American Journal of Preventive Medicine. Published by Elsevier Inc. All
rights reserved.
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The Affordable Care Act (ACA), enacted in 2010,
provided federal support for states to expand
Medicaid insurance coverage to low-income

adults, a group with limited access to preventive serv-
ices.1,2 Five states and the District of Columbia (hereafter
referred to as a state) were very early adopters and
expanded Medicaid eligibility in 2010−2011.3 Twenty-
one states expanded their Medicaid programs during
2014; an additional five states expanded in 2015−2016
and 19 states had not expanded as of January 1, 2017.4
Health insurance is a strong predictor of cancer
screening, and the uninsured and those with lower SES
are more likely to be diagnosed at late stage and die
from screen-detectable cancers, including colorectal
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cancer (CRC) and breast cancer (BC).5−7 Insurance cov-
erage and preventive healthcare visits have improved at
a faster rate in states that expanded Medicaid compared
with those that have not.8−10 Several studies also suggest
that Medicaid expansion may be related to earlier stage
at diagnosis for patients residing in low-income areas
who are diagnosed with screen-detectable cancers.11−13

Additionally, a new study found greater increases in
recent colonoscopy among low-income residents of the
27 states expanding Medicaid between 2010 and 2014
relative to non-expansion states, but changes in mam-
mography were not observed.14 This previous study did
not consider stool testing for CRC screening, nor did it
examine whether disparities across income gradient
were mitigated over time among states expanding Med-
icaid, and it did not account for timing of expansion.14

The authors of the current study hypothesized that once
people obtain insurance, screening utilization may not be
immediate, and that low-income residents of the earliest
Medicaid expansion states (2010−2011) may have greater
increases in CRC and BC because once people obtain
insurance, they must complete a multistep screening pro-
cess that typically relies on a physician visit and recom-
mendation, followed by the screening test itself.15

The current study examined temporal changes in BC
and CRC screening patterns among low-income adults
in all states to determine whether the timing of Medicaid
expansion was related to improvements in screening
prevalence. The study also examined the potential
impact of Medicaid expansion on SES disparities and
the absolute number of adults screened according to
Medicaid expansion.
METHODS

Study Sample
Data from the 2012, 2014, and 2016 Behavioral Risk Factor Sur-
veillance System (BRFSS), an annual state-based telephone survey
overseen by the Centers for Disease Control and Prevention
(CDC), were used to examine CRC and BC screening in relation
to the timing of Medicaid expansion. Respondents from all states
are asked about cancer screening questions biennially. The analy-
sis began with 2012 data because the CDC altered the BRFSS sam-
pling frame in 2011 to include cell phones and does not
recommend directly comparing data before and after this
change.16 The respective response rates for the 2012, 2014, and
2016 surveys were 45.2, 47.0%, and 47.1%.17−19

Measures
Individuals <138% federal poverty level (FPL) were eligible for
Medicaid coverage in expansion states.20 A household income of
<$25,000 was used as a proxy for <138% FPL because household
size was not fully captured in the 2012 survey and this income
level had a higher sensitivity (92.3%) than <$20,000 (81.7%) of
capturing <138% FPL based on 2014−2016 data (Appendix
Table 1, available online). Analyses were restricted to adults aged
50−64 years (women only for BC screening) with household
incomes <$25,000 (hereafter referred to as low-income) and non-
missing screening data (8.9%, n=8,763 adults and 5.1%, n=3,031
were missing CRC and BC screening data, respectively). The ana-
lytic population included 95,400 adults for CRC and 43,279
women for BC screening.

The primary outcomes were U.S. Preventive Services Task
Force−recommended CRC and BC screening. Up-to-date (UTD)
CRC screening was defined as having a colonoscopy in the past
10 years, sigmoidoscopy in the past 5 years, or a stool test in the
past year.21 CRC testing in the past 2 years was used to capture
recent procedures and individual tests were also considered. UTD
BC screening was defined as having a mammogram in the past
2 years.22 Prostate cancer screening was not examined because
routine prostate-specific antigen testing was not recommended by
the Task Force during the study period.23 Cervical cancer screen-
ing was not considered because co−human papillomavirus and
Pap testing was recommended beginning in 2012, but questions
on human papillomavirus testing were not included in BRFSS
until 2016.24 Questions on low-dose computed tomography for
lung cancer screening were not included in BRFSS.25

The primary predictor variables were Medicaid expansion sta-
tus and survey year. Respondents were grouped into the following
categories based on the timing of their states’ expansion status:
very early (VE; six states expanding March 1, 2010−April 14,
2011), early (21 states expanding January 1, 2014−August 15,
2014), late (five states expanding January 1, 2015−July 1, 2016),
and not expanding (19 states not expanding as of January 1, 2017)
(Appendix Figure 1, available online). Because of the differences
in expansion timing, survey year was used to examine the matu-
rity of expansion, shown in Appendix Figure 2 (available online).
For example, 2012, 2014, and 2016 data represented the initial
(1−2), 3−4, and 5−6 years following expansion for VE expansion
states, respectively. For early expansion states, 2012, 2014, and
2016 data represented the pre-expansion, initial (up to the first
year), and up to 2 years following expansion, respectively. For late
adopters, 2012 and 2014 data represented the pre-expansion
period, whereas the 2016 data captured the initial (1−2 years) fol-
lowing expansion.
Statistical Analysis
Absolute differences in crude screening prevalence estimates
according to year and Medicaid expansion were compared using
chi-square tests (a<0.05). Difference-in-differences (DDs) were
used to determine whether changes in screening were greater in
magnitude among Medicaid expansion states compared with
non-expansion states (ref) and computed with logistic regression
models with predicted marginal probabilities including year, Med-
icaid expansion, and Medicaid expansion X year terms.26,27 Abso-
lute adjusted DD (aDD), additionally accounting for state, year,
age, race/ethnicity, and sex, were similarly computed. BRFSS
sampling weights and absolute changes were used to estimate the
number of screened individuals.

Several additional analyses were conducted. First, screening
among adults aged 50−64 years with medium/high incomes
(≥$25,000) according to expansion and year was assessed. To
www.ajpmonline.org
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determine if disparities between low- and medium/high-income
adults narrowed more rapidly in expansion states, adjusted differ-
ence-in-difference-in-differences (aDDDs) were computed in
models with a three-way interaction between Medicaid expansion
X year X income. Second, changes in CRC and BC screening
among low-income elderly respondents aged 65−75 and 65
−74 years, respectively, were assessed, as these mostly Medicare-
insured groups were not anticipated to benefit from Medicaid
expansion. To explore whether patterns in 2012−2016 were a
continuation of past trends, pre-ACA CRC and BC screening
among low-income adults aged 50−64 years were computed using
2006, 2008, and 2010 BRFSS data; however, owing to changes
in survey design and questions on CRC screening testing, these
estimates could not be directly compared to those ≥2012.
Analyses were conducted in 2018−2019 using SAS-callable
SUDAAN, version 9.4, and accounted for complex survey designs
and non-response.
RESULTS

Among low-income respondents aged 50−64 years,
there were a disproportionate number of Hispanic
respondents in VE and non-Hispanic blacks in non-
expansion states (Table 1). Patterns were similar among
women aged 50−64 years (Table 1). Age increased
slightly throughout the study period among early and
non-expansion states, but other factors were unchanged
(Appendix Table 2, available online).
Between 2012 and 2016, the proportion of low-

income adults aged 50−64 years who were UTD with
CRC screening grew significantly by 8.8 percentage
points in VE (from 42.3% to 51.1%, p<0.001), 2.9% in
early (from 49.6% to 52.5%, p=0.029), and 3.8% in non-
expansion states (from 44.2% to 48.0%, p=0.009)
(Figure 1A, Table 2). The magnitude of this change was
greatest in VE versus non-expansion states with a non-
significant aDD of 5.3% (p=0.054). Recent CRC screen-
ing increased by 8.0% in VE (p<0.001) and 2.8% in non-
expansion states, with a significant aDD of 4.9%
(p=0.041) (Figure 1B, Table 2). The improvement in VE
expansion states translated to an additional 236,573 low-
income adults receiving recent CRC screening in 2016. If
the same absolute increase was experienced in non-
expansion states, 355,184 more low-income adults would
have had recent CRC screening than what was observed
(Table 3). Among low-income adults, UTD or recent
CRC screening did not change significantly in late
adopting states and prevalence estimates were similar
between 2016 and 2014 across expansion status.
Colonoscopy was the most commonly used test

and past 10-year and 2-year use increased only
among low-income residents in VE expansion states
by 7.8% (p=0.001) and 5.1% (p=0.006), respectively
(Appendix Table 3, available online). Stool-based test-
ing increased nonsignificantly in VE states (by 3.8%,
July 2019
p=0.059) and increased significantly in non-expansion
states (by 1.7%, p=0.033). Sigmoidoscopy use was
uncommon (<5%) and changed little over time (data
not shown).
Between 2012 and 2016, UTD CRC prevalence was

stable among middle/high-income adults across Medic-
aid expansion status, but recent CRC testing declined
slightly among early, late, and non-expansion states
(Appendix Table 4, available online). Disparities in UTD
CRC screening between low- and medium/high-income
groups narrowed in VE expansion states where the gap
in screening prevalence decreased from 22.8% in 2012 to
15.6% in 2016 (a 7.2% change, p=0.007) (Appendix
Figure 3A, available online). Disparities in recent CRC
screening tapered between 2012 and 2016 among VE (a
10.7% change, p<0.001), early (a 3.4% change, p=0.015),
and non-expansion (a 4.2% change, p=0.006) states,
though the magnitude of change was greatest in VE state
with an aDDD of 6.5% (p=0.041) (Appendix Figure 3B,
available online). Despite this narrowing, approximately
half (48.0%−52.5%) of low-income adults were UTD
with CRC screening in 2016 compared with about two
thirds (63.2%−68.5%) of medium/high-income adults.
From 2012 to 2016, UTD and recent CRC screening

was similar among low-income adults aged 65−75 years
in each expansion group (Appendix Table 5, available
online). Between 2006 and 2010 among low-income
adults aged 50−64 years, receipt of endoscopy in the
past 10 years or past-year stool testing grew significantly
in early states only. During this time, recent CRC testing
increased by 6.3% in VE, with an aDD of 7.7% (p=0.002)
(Appendix Table 6, available online).
Between 2012 and 2016, BC screening among low-

income women significantly increased by 4.9% (p=0.002)
and 3.7% (p=0.047) in early and non-expansion states,
respectively (Figure 1C, Table 2). The aDDs were not sta-
tistically significant.
Screening for BC declined by 2.9%, 2.4%, and 3.6%

among middle/high-income women in VE, early, and late
expansion states, respectively (Appendix Table 4, available
online). Disparities in mammography use between low-
and medium/high-income groups narrowed by 8.4%
(p=0.008), 7.4% (p<0.001), and 4.6% (p=0.027), in VE
early, and non-expansion states, respectively, but aDDDs
were not significant (Appendix Figure 3C, available
online).
Among low-income women aged 65−74 years, BC

screening remained stable in each expansion group
between 2012 and 2016 (Appendix Table 5, available
online). Between 2006 and 2010, BC screening increased
significantly by 10.6% and 3.7% among low-income
women aged 50−64 years in VE and early states (Appen-
dix Table 6, available online).



Table 1. Characteristics of Low-Income Respondents Aged 50−64 Years According to Medicaid Expansion Status, BRFSS
2012, 2014, and 2016

Characteristics Very earlya Earlyb Latec Not expandingd p-valuee

Men and women aged 50−64 yearsf —
2012 respondents, n 4,157 12,242 4,275 13,128

2014 respondents, n 3,401 11,989 3,097 12,480

2016 respondents, n 3,324 12,826 2,306 12,175

2012 weighted n 2,850,000 5,000,800 1,307,412 6,452,380

2014 weighted n 2,929,800 5,209,950 1,362,426 6,763,740

2016 weighted n 2,957,160 5,170,000 1,360,779 6,830,460

Sex, male, % 46.8 48.0 44.9 46.4 0.023

Age, years, % 0.624

50−54 37.6 35.8 36.3 35.9

55−59 31.9 32.6 32.9 32.0

60−64 30.5 31.6 30.9 32.0

Race/ethnicity, % <0.001
NH white 39.0 60.0 67.7 53.3

NH black 10.4 16.6 23.2 23.0

Hispanic 40.5 16.5 4.5 18.7

Other 10.1 6.9 4.7 5.0

Women aged 50−64 yearsg —
2012 respondents, n 2,296 7,227 2,576 7,989

2014 respondents, n 1,813 6,871 1,822 7,312

2016 respondents, n 1,735 6,957 1,309 6,834

2012 weighted n 1,216,656 2,203,875 636,300 3,009,732

2014 weighted n 1,336,255 2,341,172 630,564 3,065,732

2016 weighted n 1,194,818 2,219,120 628,835 2,854,571

Age, years, % 0.289

50−54 35.9 35.6 35.8 35.9

55−59 32.7 33.3 31.0 31.5

60−64 31.4 31.1 33.2 32.7

Race/ethnicity, % <0.001
NH white 39.3 59.8 67.2 52.1

NH black 10.4 16.7 23.3 24.3

Hispanic 39.1 16.5 5.2 19.0

Other 11.1 7.0 4.3 4.6

Note: Boldface indicates statistical significance (p<0.05).
aIncludes respondents from Minnesota, Connecticut, District of Columbia, California, Washington, and New Jersey.
bIncludes respondents from Arizona, Arkansas, Colorado, Delaware, Hawaii, Illinois, Iowa, Kentucky, Maryland, Massachusetts, Nevada, New Mexico,
New York, North Dakota, Ohio, Oregon, Rhode Island, Vermont, West Virginia, Michigan, and New Hampshire.
cIncludes respondents from Pennsylvania, Indiana, Alaska, Montana, and Louisiana.
dIncludes respondents from Alabama, Florida, Georgia, Idaho, Kansas, Maine, Mississippi, Missouri, Nebraska, North Carolina, Oklahoma, South Car-
olina, South Dakota, Tennessee, Texas, Utah, Virginia, Wisconsin, and Wyoming.
ep-Value compares differences across the four Medicaid expansion groups using x2 tests.
fMen and women missing colorectal cancer screening data were not included. Low-income defined as a household income <$25,000.
gWomen missing breast cancer screening data were not included. Low-income defined as a household income <$25,000.
BRFSS, Behavioral Risk Factor Surveillance System; NH, non-Hispanic.
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DISCUSSION

In this large population-based study, increases in recent
CRC screening prevalence were greater in magnitude
among low-income adults aged 50−64 years residing in
the six VE expansion states compared with non-expan-
sion states. Growth in CRC screening prevalence among
these VE expansion states was not immediate and
changes in CRC screening among those expanding Med-
icaid later were comparable to non-expansion states. BC
screening increased only modestly among low-income
women residing in expansion states.
The larger improvements in CRC screening among

the residents VE expansion states could be a result of
www.ajpmonline.org



Figure 1. Crude colorectal and breast cancer screening among low-income adults aged 50−64 years by Medicaid expansion sta-
tus, and year, BRFSS 2012, 2014, and 2016.a
aLow-income defined as self-reported household income of <$25,000.
bUp-to-date colorectal cancer screening: colonoscopy in the past 10 years, sigmoidoscopy in the past 5 years, and/or stool testing in the past year.
cMammogram in the past 2 years.
BRFSS, Behavioral Risk Factor Surveillance System.
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increased insurance coverage through Medicaid, as hav-
ing insurance is a strong predictor of CRC screening.28,29

The current study aligns with findings from Oregon’s
Medicaid lottery, where low-income residents randomly
selected to receive insurance benefits experienced a 10%
increase in colonoscopy use compared with controls.30

Four years after Massachusetts extended insurance bene-
fits to low-income residents, CRC screening rates were
approximately 4% higher than in neighboring states.31

According to a new BRFSS study, recent colonoscopy
increased at a faster pace among 27 states expanding
Medicaid through 2014 relative to non-expansion
states.14 The current findings extend beyond these to
show that the increase was confined to the six states
expanding Medicaid by 2011. The absence of immediate
increases in CRC screening following Medicaid expan-
sion may reflect the lag time between people gaining
insurance and completing the multistep screening pro-
cess that typically relies on a physician visit, followed by
a recommendation, and then a follow-up visit with a
specialist if a colonoscopy is performed.15 Furthermore,
once people obtain insurance, there is pent-up demand
to address more-immediate health conditions or symp-
toms.32 In line with the current study, others report that
improvements in preventive services (e.g., diabetes
July 2019
screening) were larger 2 years following Medicaid expan-
sion than the initial year.8 It is likely that the full impact
of Medicaid expansions on cancer screening may not yet
be fully visible and the previously reported modest
improvements in early stage at diagnosis for screen
detectable cancers could progress further.11−13

Alternate explanations for the steep rise in CRC
screening among low-income adults in VE states is that
baseline screening prevalence was lower, leaving greater
room for improvement. However, non-expansion states
had similarly depressed CRC screening prevalence and
only modest improvements in this group were observed.
VE states also had a relatively high proportion of His-
panics (18.3%) and increases in CRC screening could be
a result of this subpopulation’s screening uptake unre-
lated to policy change, though results accounting for
race/ethnicity were similar. Finally, the observed pat-
terns could be a result of a previous upward trend in
CRC testing among low-income adults, but owing to
changes in the BRFSS sampling frame and questionnaire,
historical patterns could not be directly compared with
more current estimates.
This study is the first to report the number of low-

income adults who may have been screened under differ-
ent scenarios according to expansion. If non-expansion



Table 2. CRC and BC Screening Prevalence Among Low-Income Respondents, Medicaid Expansion, and Year Among Adults Aged 50−64 Years, BRFSS 2012, 2014, and
2016

Variable

Crude prevalence Crude DDb Adjusted DDc

2012 2014 2016
2016 vs
2012 p-valuea

2014 v 2012 2016 v 2012 2014 v 2012 2016 v 2012

DD p-value DD p-value DD p-value DD p-value

Up-to-date CRC screening, adults aged 50−64 yearsd

Very early 42.3 45.6 51.1 8.8 <0.001 0.9 0.770 5.0 0.083 1.8 0.508 5.3 0.054

Early 49.6 51.4 52.5 2.9 0.029 −0.6 0.738 −0.9 0.653 −0.5 0.799 −0.2 0.899

Late 47.7 51.2 50.0 2.4 0.293 1.1 0.651 −1.4 0.588 1.5 0.513 −1.6 0.550

Not expanding 44.2 46.6 48.0 3.8 0.009 — — — — — — — —
CRC screening in the past 2 years, adults aged 50−64 years

Very early 30.1 33.6 38.1 8.0 <0.001 3.0 0.273 5.2 0.054 3.1 0.223 4.9 0.041

Early 31.7 31.3 33.5 1.8 0.141 −0.9 0.603 −1.0 0.590 −0.7 0.715 −0.6 0.721

Late 31.0 31.1 29.4 −1.6 0.427 −0.4 0.851 −4.4 0.063 0.1 0.948 −4.2 0.087

Not expanding 29.1 29.6 31.9 2.8 0.031 — — — — — — — —
Up-to-date BC screening, women aged 50−64 yearse

Very early 69.3 73.0 74.4 5.1 0.073 2.2 0.543 1.4 0.666 2.5 0.512 3.0 0.411

Early 65.8 70.1 70.7 4.9 0.002 2.7 0.233 1.2 0.612 2.8 0.205 2.0 0.404

Late 66.8 65.4 65.0 −1.8 0.512 −3.0 0.285 −5.5 0.097 −2.1 0.422 −4.8 0.112

Not expanding 62.8 64.4 66.5 3.7 0.047 — — — — — — — —
Note: Boldface indicates statistical significance (p<0.05).
aDifferences between 2016 and 2012 were calculated using unrounded prevalence. The p-values are based on x2 tests comparing 2016 prevalence estimates with 2012.
bBased on crude logistic regression models with predicted marginal probabilities including the following: Medicaid expansion, year, and Medicaid expansion X year terms. p-Value−based interaction-term
t-tests.
cAdjusted for age, race/ethnicity, sex (CRC models only), state, Medicaid expansion group, Year, Medicaid X year interaction terms. p-Value−based interaction-term t-tests.
dColonoscopy in the past 10 years, sigmoidoscopy in the past 5 years, or stool-test in the past year.
eMammogram in the past 2 years.
BC, breast cancer; BRFSS, Behavioral Risk Factor Surveillance System; CRC, colorectal cancer; DD, differences in differences.
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Table 3. Weighted Number of Low-Income Respondents with CRC Screening in the Past 2 Years by Year and Medicaid Expan-
sion Status, BRFSS 2012, 2014, and 2016

Variable Very early Early Late
No

expansion

Low-income adults aged 50−64 years, weighted n

2012a 2,850,000 5,000,800 1,307,412 6,452,380

2014a 2,929,800 5,209,950 1,362,426 6,763,740

2016a 2,957,160 5,170,000 1,360,779 6,830,460

With CRC screening in past 2 years

2012b 857,850 1,585,254 405,298 1,877,643

2012b 984,413 1,630,714 423,714 2,002,067

2016b 1,126,678 1,731,950 400,069 2,178,917

Absolute change in recent CRC screening between 2016−2012,c % 8.0 1.8 −1.6 2.8

Additional screened, n

In 2016−2012, including increases in CRC screening prevalence and
number of low-income adultsd

268,828 146,696 e 301,274

In 2016 attributed to increases in CRC screening alonef 236,573 93,060 e 191,253

In 2016−2012 if growth in CRC screening was the same as VE states (8.0%)g — 413,600 108,862 546,437

Difference in additional number of low-income respondents that would have
been screened if other states had the same growth in CRC screening as VEh

— 320,540 130,635 355,184

aNumber of respondents eligible for cancer screening computed using BRFSS survey weights.
bWeighted number of survey respondents with colonoscopy, sigmoidoscopy, or stool testing in the past 2 years.
cPercent change between 2016 and 2012 calculated using crude prevalence estimates.
dThe additional number screened was calculated by subtracting the number with recent screening in 2012 from 2016 estimates (weighted number
low-income adults aged 50−64 years with recent CRC screening, 2016-weighted number low-income adults aged 50−64 years UTD with CRC
screening, 2012) (e.g., among very early states 1,126,678−857,850=268,828).
eDue to declines in recent CRC screening, number not displayed, negative number.
fAdditional number screened in 2016 due to increases in screening alone estimated by multiplying the number of low-income respondents in 2016
by percent change in CRC screening. For example, among low-income residents in very early expansion states: 2,957,160£ 0.08=236,573.
gAdditional number screened in 2016 if an 8% growth was observed estimated by multiplying (number of low-income respondents in 2016 by 0.080).
For example, among low-income residents in early expansion states: 5,170,000£ 0.080=413,600.
hDifference in additional number of low-income respondents that would have been screened if other states had the same growth in CRC
screening as VE calculated using the following equation: Additional number screened (2016−2012) if growth in CRC screening was the same
as VE states (8.0%)—additional number screened in 2016 attributed to increases in CRC screening alone. For example, among early expan-
sion states: 413,600−93,060=320,540.
BRFSS, Behavioral Risk Factor Surveillance System; CRC, colorectal cancer; UTD, up-to-date VE, very early.
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states observed the same increase in recent CRC screening
as VE expansion states, an additional 355,184 people
would have been screened, mostly through colonoscopy.
Although the potential impact of expansion on reducing
mortality or saving lives is unknown, a recent model-
based study estimates that for every 5,646 lifetime colo-
noscopies, 37 deaths would be averted.33 If this figure
were applied to the additional screened individuals, 2,327
deaths would have been averted in non-expansion states.
However, these calculations should be interpreted with
caution, as other factors, such as local programs aimed at
improving CRC screening, likely differ by state.
The modest gains in BC screening among low-

income women in this study were comparable to find-
ings from Massachusetts and a previous study of
BRFSS data,14,31 though greater improvements were
observed in Oregon.30 The lack of significant DD
could be due to more widespread and historical sup-
port for mammography in low-income populations
through initiatives like CDC’s National Breast and
July 2019
Cervical Cancer Early Detection Program, programs
offered by non-profits, and mobile mammography
clinics.34,35 Baseline BC screening prevalence was also
higher among low-income women compared with
CRC screening, leaving less room for improvement.
Furthermore, there may be more financial and logistic
barriers for colonoscopy as it is more expensive and
requires more preparation than mammography.36,37

Despite improvements in CRC screening among low-
income adults, inequalities in screening remain substan-
tial, even in states that expanded Medicaid. Overall, in
2016, about half of low-income adults were UTD with
CRC screening compared with about two thirds among
those with higher incomes. BC screening disparities
were less pronounced, but considerable. Provider recom-
mendation is a strong facilitator of cancer screening,38,39

and there may be missed opportunities within healthcare
encounters to recommend screening in this popula-
tion.40−42 Further, a recent study found that physicians
ordered fewer preventive services in Medicaid than
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privately insured patients.43 It is also possible that some
patients may have received a recommendation to be
screened, but did not follow through. Other barriers
include lack of awareness, logistic hurdles, and cultural
beliefs about screening.44−47

The focus of the current study was to examine the
association between CRC and BC screening and the tim-
ing of Medicaid expansion in low-income adults. Other
ACA provisions could influence results as the ACA pro-
vided subsidies to low- and middle-income adults with-
out alternatives to purchase insurance beginning in
2014. Use of marketplace insurance has grown faster in
non-expansion than expansion states, but <4% of adults
nationwide have purchased insurance through this
mechanism.48,49 Further, the ACA removed cost sharing
for preventive services for privately insured adults in
2012, though its impact on screening use has been
modest.50,51

Limitations
Several limitations influence the interpretation of the cur-
rent findings. First, screening data were self-reported and
subject to recall bias, though the sensitivity for mammog-
raphy and colonoscopy, the most commonly used CRC
screening test, is relatively high at 90% and 79%, respec-
tively.52 The authors also assessed recent colonoscopy as
an outcome and found similar results. BRFSS response
rates were approximately 50%, but analyses were weighted
to account for non-response, mitigating this bias. Further,
there may be unmeasured confounders such as local pro-
grams aimed at improving screening rates not captured in
adjusted models. Major changes in BRFSS sampling pre-
cluded direct comparison before and after 2011; thus, data
were not available for pre-expansion VE states. Further-
more, the authors were not able to examine changes in
insurance type (e.g., Medicaid versus private plans), as
these data were not collected throughout the study period.
A person could have been insured previously and received
a colonoscopy, but this was not captured in the current
study. Additionally, household income was used as a
proxy for FPL, though an income <$25,000 had a sensitiv-
ity and specificity of ≥90% as a surrogate of <138% FPL.
CONCLUSIONS

Following the ACA, CRC and BC screening among low-
income adults aged 50−64 years increased in Medicaid
expansion states. However, the increases were largest
and significantly greater for recent CRC screening in VE
states compared with non-expansion states, suggesting
that large-scale improvements in cancer screening fol-
lowing expansion of insurance coverage may take several
years. In addition, by 2016, socioeconomic disparities in
CRC and BC screening narrowed more rapidly in Med-
icaid expansion states than in non-expansion states,
though inequalities persist in all states. In addition to
expanding insurance, other strategies, including physi-
cian recommendation and outreach, are needed to
improve cancer screening in underserved populations.
Further research on the potential public health impact of
expansions is needed.
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