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BACKGROUND:The Affordable Care Act (ACA) eliminated
cost-sharing for evidence-based preventive services in an
effort to encourage use.
OBJECTIVE: To evaluate use of colorectal cancer (CRC)
screening in a national population-based sample before
and after implementation of the ACA.
DESIGN:Repeated cross-sectional analysis of theMedical
Expenditure Panel Survey (MEPS) between 2009 and
2012 comparing CRC screening rates before and after
implementation of the ACA.
PARTICIPANTS: Adults 50–64 with private health insur-
ance and adults 65–75 with Medicare.
MAIN MEASURES: Self-reported receipt of screening co-
lonoscopy, sigmoidoscopy, or fecal occult blood test
(FOBT) within the past year among those eligible for
screening.
KEY RESULTS: Our study included 8617 adults aged
50–64 and 3761 adults aged 65–75.MEPS response rates
ranged from 58 to 63%. Among adults aged 50–64, 18.9–
20.9% received a colonoscopy in the survey year, 0.59–
2.1% received a sigmoidoscopy, and 7.9–10.4% received
an FOBT. For adults aged 65–75, 23.6–27.7% received a
colonoscopy, 1.3–3.2% a sigmoidoscopy, and 13.5–16.4%
an FOBT. In adjusted analyses, among participants aged
50–64, there was no increase in yearly rates of colonosco-
py (−0.28 percentage points, 95% CI −2.3 to 1.7, p=0.78),
sigmoidoscopy (−1.1%, 95% CI −1.7 to −0.46, p=<0.001),
or FOBT (−1.6%, 95% CI −3.2 to −0.03, p=0.046) post-
ACA. For those aged 65–75, rates of colonoscopy (+2.3%,
95%CI−1.4 to 6.0,p=0.22), sigmoidoscopy (+0.34%, 95%
CI 0.88 to 1.6, p=0.58) and FOBT (−0.65, 95% CI −4.1 to
2.8, p=0.72) did not increase. Among those aged 65–75
with Medicare and no additional insurance, the use of
colonoscopy rose by 12.0% (95% CI 3.3 to 20.8, p=
0.007). Among participants with Medicare living in pover-
ty, colonoscopy use also increased (+5.7%, 95%CI 0.18 to
11.3, p=0.043).
CONCLUSIONS: Eliminating cost-sharing for CRC
screening has not resulted in changes in the use of CRC
screening services for many Americans, although use
may have increased in the post-ACA period among some
Medicare beneficiaries.
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INTRODUCTION

The Patient Protection and Affordable Care Act (ACA), land-
mark health care reform legislation signed into law in March
of 2010, included provisions designed to encourage the use of
clinical preventive services.1 In particular, the ACA required
that private insurers cover preventive services recommended
by the United States Preventive Services Task Force
(USPSTF) without additional out-of-pocket costs to the ben-
eficiary. This provision took effect on September 23, 2010,
and applied to non-grandfathered private insurance plans (i.e.,
individual plans purchased or new group plans created after
March 23, 2010).2 The ACA also eliminated cost-sharing for
evidence-based preventive services already covered by
Medicare beginning on January 1, 2011.3

Evidence from prior studies suggests that cost-sharing for
preventive services may indeed discourage use. Forty years
ago, the landmark Rand Health Insurance Experiment demon-
strated that cost-sharing for preventive services resulted in
lower utilization.4 More recent observational studies of cost-
sharing for mammography, colorectal cancer screening, and
other preventive services have reached similar conclusions.5–8

Other studies, though, have suggested that copayments, if
small, do not affect the use of preventive services.9

The goal of our study was to evaluate whether the ACA’s
preventive services provisions have resulted in increased use
of colorectal cancer screening services in a national represen-
tative sample. Currently, the USPSTF recommends that adults
aged 50–75 undergo screening for colorectal cancer. The
USPSTF guidelines offer a choice of three screening strate-
gies: annual high-sensitivity fecal occult blood testing
(FOBT); sigmoidoscopy every 5 years, with high-sensitivity
FOBT every 3 years; or colonoscopy every 10 years.10 The
ACA requires that private insurers cover these screening mo-
dalities at the intervals defined by the USPSTF.2 The law also
explicitly requires that Medicare cover screening FOBT, flex-
ible sigmoidoscopy, and screening colonoscopy for beneficia-
ries without cost-sharing.3
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Prior to this legislation, many private insurers covered some
portion of the cost of colorectal cancer screening, though
many required some cost-sharing, which often totaled hun-
dreds of dollars for an expensive service such as colonosco-
py.11 Those with high deductibles or significant coinsurance
might expect to pay even more, given typical payments for
colonoscopy. Costs associated with FOBTwere generally low,
which likely translated into small or no out-of-pocket
expenses.12

Medicare has covered colorectal cancer screening since
1998.13 Prior to the ACA, FOBT was covered without a
deductible or copayment. Colonoscopy and sigmoidoscopy
were covered without a deductible, though beneficiaries were
responsible for 20% coinsurance for office-based procedures
and 25% coinsurance for procedures performed in hospital
outpatient departments or ambulatory surgery centers.14 Some
Medicare beneficiaries, however, were protected from these
additional costs through Medigap plans, concurrent Medicaid
coverage, or Medicare Advantage (MA) plans.15

Given the varied landscape of cost-sharing for colorectal
cancer screening, we sought to determine whether the use of
colonoscopy, sigmoidoscopy, and FOBT has changed in the
post-ACA period.

METHODS

We used data from the 2009–2012Medical Expenditure Panel
Survey (MEPS). The MEPS is an annual population-based
household survey conducted by the Agency for Healthcare
Research and Quality that tracks health care utilization and
expenditures among the civilian non-institutionalized U.S.
population. Response rates for the MEPS in 2009–2012
ranged from 58 to 63%.16 We specifically examined two main
groups of respondents: adults aged 50–64 with private insur-
ance who were eligible for colorectal cancer screening, and
adults aged 65–75 with Medicare and who were eligible for
screening. We also included adults aged 40–49 with private
insurance as a comparison group not directly affected by this
policy. Participants were included in these cohorts if they
reported having private insurance or Medicare at any time
during the survey year. Participants aged 50–75 who reported
more than one insurance source (e.g., private insurance and
Medicare) were grouped according to age. Those 40–49 who
reported private insurance and Medicare were excluded from
analyses of colonoscopy, since Medicare covers screening
colonoscopy in full even for those under the of age 50.
Among those with Medicare, we excluded participants who
did not have Part B or MA for any part of the interview year.
We defined participants as eligible for colorectal cancer

screening if they had not had a colonoscopy within the past
10 years or a sigmoidoscopy with FOBT within the past
5 years. Those who reported prior screening using only
FOBT were still screen-eligible during the survey year, since
FOBT is an annual test. By definition, we included

respondents who reported a screening exam during the survey
year as screen-eligible. We excluded participants who reported
a prior history of colorectal cancer or who could not report
having received a colorectal cancer screening exam. We also
excluded participants who were out of scope (typically due to
active military service or institutionalization) at the time of the
survey.
The primary outcome was self-reported receipt of a screen-

ing colonoscopy, sigmoidoscopy, or FOBT within the past
year. Although cost-sharing for FOBT had not changed among
Medicare beneficiaries, we included FOBT because changes
in the cost of one screening modality may change the use of
another. We did not examine CT colonography, as it is not
recommended by the USPSTF and is not covered by the
preventive services provisions of the ACA.
Our main predictor was implementation of the ACA. We

divided the survey years into a pre-ACA period (2009–2010)
and a post-ACA period (2011–2012). Although the ACA was
passed in March of 2010, provisions affecting cost-sharing for
preventive services did not begin to go into effect until September
23, 2010, for private insurers and January 1, 2011, for Medicare.
Because cost-sharing continued for most or all of 2010, we
included 2010 as a “pre-ACA” year. We also performed a
sensitivity analysis omitting 2010 for the privately insured.
Our descriptive analyses detail demographic characteristics

and yearly rates of colorectal cancer screening by age/
insurance group, accounting for survey weights and design.
We used logistic regression with predicted probabilities to
describe rates of colonoscopy, sigmoidoscopy, and FOBT
use in pre- and post-ACA periods. Models were adjusted for
age, sex, family income, and race/ethnicity, as these demo-
graphic factors may affect screening rates.17 Standard error
estimates accounted for the complex survey design of the
MEPS. We performed two main subgroup analyses. First, we
examined the effect of the ACA on colonoscopy rates among
respondents who reported incomes near or below the poverty
level, as cost-sharing may disproportionately affect the
poorest.18 For this analysis, we classified respondents based
on whether they reported family income less than or greater
than 125% of the federal poverty level. Second, we examined
the effect of the ACA on rates of colonoscopy according to
race/ethnicity. We limited these subgroup analyses to colonos-
copy, since it is a relatively expensive procedure, and we
hypothesized that any effect of cost-sharing would be most
pronounced with this outcome.
To account for possible secular trends, we performed a

difference-in-differences analysis. Here, we compared rates
of colonoscopy, sigmoidoscopy, and FOBT among privately
insured adults aged 50–64 to those among privately insured
adults aged 40–49. The USPSTF does not provide explicit
recommendations regarding screening in this younger age
group, though some higher-risk individuals may be screened.
Adults 40–49 with private insurance who undergo screening,
however, may be subject to cost-sharing, depending on their
insurers’ policies.19
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In addition to our main analyses, we performed a num-
ber of sensitivity analyses. First, we examined rates of
colorectal cancer screening among all respondents regard-
less of screening history. Next, we examined rates of
colonoscopy, sigmoidoscopy, and FOBT use for any rea-
son (diagnostic or screening) across the entire study pop-
ulation. By examining both kinds of tests together, we
included exams that were indeed used for screening but
were misclassified by respondents. This analysis also
allowed us to look at an extended baseline period. Prior
to 2009, the MEPS did not distinguish between screening
and diagnostic exams. Thus, expanding our outcomes to
include diagnostic and screening tests allowed us to in-
clude a longer period extending back to 2007.
Next, we performed a series of exploratory subgroup anal-

yses that more carefully examined the role of respondents’
insurance. First, we repeated our main analyses, looking at
respondents aged 50–64 with private insurance but not
Medicare or Medicaid. Next, we repeated our analyses among
those aged 65–75 with Medicare but not private insurance
(including Medigap), Medicaid, or MA. Lastly, we examined
the group of respondents aged 50–64 with private insurance
who reported high out-of-pocket costs—a group that might
have had less generous insurance coverage and may have had
cost-sharing for preventive services before the ACA. Here, we
examined those who reported out-of-pocket expenses in the
top quartile, stratified by family income. Family income was
classified as <200%, 200–400%, or ≥400% of the FPL.
All analyses used Stata version 12.1 software (StataCorp

LP, College Station, TX, USA). This study was deemed ex-
empt for review by the Stanford University Institutional
Review Board.

RESULTS

Our study sample included 11,016 adults aged 40–49 with
private health insurance, 15,563 adults aged 50–64 with pri-
vate health insurance, and 9001 adults aged 65–75 with
Medicare. Of these, 8617 adults aged 50–65 (approximately
55%, adjusted for survey design) and 3761 adults (43%) aged
65–75 were screen-eligible. Among those aged 40–49, 9350
(87%) had not recently received screening. Demographic

characteristics are detailed in Table 1. The mean age of the
study population was 53 years, 48% of participants were men,
and 75% were white.

Table 1 Demographic Characteristics

Demographic
Characteristic*

Overall
(n=21,728)

Age 40–49
(n=9350)

Age 50–64
(n=8617)

Age 65–75
(n=3761)

Mean age (SE) 53.0 (0.14) 44.5 (0.06) 55.6 (0.73) 69.4 (0.78)
Male, % (SE) 48% (0.42) 49% (0.63) 48% (0.67) 44% (1.0)
Race (SE)
White/other 75% (0.87) 72% (1.1) 78% (0.90) 76% (1.3)
Hispanic 9.8% (0.59) 11% (0.71) 8.3% (0.59) 10.0% (0.92)
African American 9.8% (0.50) 11% (0.68) 9.0% (0.49) 9.8% (0.71)
Asian 5.1% (0.51) 5.8% (0.59) 4.7% (0.52) 4.0% (0.62)
Poverty, % (SE) 6.6% (0.25) 4.9% (0.31) 4.6% (0.32) 16.4 (0.80)

*Estimates account for survey design and weight

Fig. 1 Yearly rates of colorectal cancer screening among study
participants. Panels depict annual rates of a colonoscopy, b

sigmoidoscopy, and c FOBT as reported by participants. Rates
reflect survey weights and design.
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Among respondents eligible for screening, unadjusted rates
of colonoscopy ranged from 18.9 to 20.9% per year among
those aged 50–64 with private insurance and 23.6 to 27.7%
among Medicare beneficiaries. Sigmoidoscopy rates ranged
from 0.59 to 2.1% per year among privately insured 50–64-
year-olds and 1.3 to 3.2% among those with Medicare. FOBT
rates ranged from 7.9 to 10.4% among privately insured 50–
64-year-olds and from 13.5 to 16.4% among those with
Medicare (Fig. 1).
The post-ACA period was not associated with a change in

colonoscopy rates for participants aged 50–64 with private
insurance (−0.28 percentage points, 95% CI −2.3 to 1.7, p=
0.78) or those aged 65–75 with Medicare (+2.3%, 95% CI
−1.4 to 6.0, p=0.22). Sigmoidoscopy use was similarly un-
changed among those with Medicare (+0.34%, 95% CI −0.88
to 1.6, p=0.58) and decreased among those aged 50–64 with
private insurance (−1.1, 95% CI −1.7 to −0.46, p=0.007).
Participants aged 50–64with private insurance were less likely
to use FOBT in the post-ACA period (−1.6%, 95% CI −3.2 to
−0.03, p=0.046). Those with Medicare saw no change in
FOBT use (−0.65%, 95% CI −4.1 to 2.8, p=0.72) (Table 2).
Results were similar when we repeated our analyses for the

entire study population, not just those we classified as screen-
eligible (Online Appendix Table 1). Extending our baseline
period to 2007 and including both diagnostic and screening
exams also produced similar results (Online Appendix

Table 2). Excluding the year 2010 did not substantively alter
our findings (Online Appendix Table 3).
Next, we examined whether eliminating cost-sharing had

income-specific effects. Among privately insured adults, pov-
erty status did not affect the relationship between the ACA and
receipt of colonoscopy. Among participants with Medicare,
those who lived in poverty had higher rates of colonoscopy
use after the ACA (+5.7%, 95% CI 0.18–11.3, p=0.043)
(Table 2). Rates of colonoscopy use varied by ethnicity,
though no group saw a definitive increase in colonoscopy
use after passage of the ACA. (Table 2).
Our difference-in-differences analysis compared the use of

colonoscopy, sigmoidoscopy, and FOBT among privately in-
sured adults aged 50–64 to those in a control group: privately
insured adults aged 40–49. The difference-in-differences esti-
mate for colonoscopy was −0.25% (95% CI −2.1 to 1.7, p=
0.80), for sigmoidoscopy was −0.60% (95% CI −1.1 to −0.07,
p=0. 028), and for FOBT was −1.4% (95% CI −3.0 to 2.7%,
p=0.10) (Table 3).
Lastly, we explored whether participants who were likely to

have had more cost-sharing obligations prior to the ACA saw
a change in the use of colorectal cancer screening services
post-ACA. Among participants with Medicare but not private
insurance/Medigap, Medicaid, or MA, we found that the use
of colonoscopy increased in the post-ACA period (+12.0%,
95% CI 3.3–20.8, p=0.007) (Online Appendix Table 4). We

Table 2 Colonoscopy, Sigmoidoscopy, and FOBT Use Pre- and Post-ACA

Model Adjusted percentage screened
pre-ACA (95% CI)

Adjusted percentage screened
post-ACA (95% CI)

Percentage point change
(95% CI)

P value

Colonoscopy
Age 40–49 (n=9350) 2.4 (1.9 to 2.9) 2.4 (1.8 to 3.0) 0.02 (−0.08 to 0.8) 0.96
Age 50–64 (n=8617) 19.9 (18.3 to 21.5) 19.6 (18.0 to 21.2) −0.28 (−2.3 to 1.7) 0.78
Age 65–75 (n=3760) 24.8 (22.2 to 27.3) 27.1 (24.3 to 29.9) 2.3 (−1.4 to 6.0) 0.22

Sigmoidoscopy
Age 40–49 (n=8450) 1.9 (0.5 to 3.3) 1.3 (0.05 to 2.5) −0.06 (−0.02 to 0.01) 0.50
Age 50–64 (n=8615) 1.9 (1.3 to 2.5) 0.77 (0.45 to 1.1) −1.1 (−1.7 to −0.46) 0.0007
Age 65–75 (n=3761) 2.3 (1.5 to 3.1) 2.7 (1.8 to 3.5) 0.34 (−0.88 to 1.6) 0.58

FOBT
Age 40–49 (n=9122) 2.4 (1.8 to 2.9) 2.4 (1.8 to 3.1) 0.07 (−0.70 to 0.84) 0.87
Age 50–64 (n=8371) 10.1 (8.9 to 11.3) 8.5 (7.4 to 9.6) −1.6 (−3.2 to −0.03) 0.046
Age 65–75 (n=3641) 15.3 (12.6 to 18.0) 14.7 (12.3 to 17.0) −0.65 (−4.1 to 2.8) 0.72

Colonoscopy Subgroup Analyses
Poverty
Age 50–64, income ≥125% FPL

(n=8100)
19.8 (18.0 to 21.5) 19.9 (18.2 to 21.5) 0.12 (−2.0 to 2.2) 0.91

Age 50–64, income <125% FPL
(n=517)

21.4 (14.2 to 28.5) 15.1 (8.7 to 21.6) −6.2 (−1.6 to 3.3) 0.20

Age 65–75, income ≥125% FPL
(n=2802)

26.0 (23.2 to 29.3) 28.6 (25.4 to 31.8) 2.3 (−2.0 to 6.7) 0.30

Age 65–75, income <125% FPL
(n=958)

15.3 (11.7 to 19.0) 21.3 (16.5 to 25.7) 5.7 (0.18 to 11.3) 0.043

Ethnicity (n=12,377)
White/other

(n=7131)
21.4 (19.7 to 23.1) 21.4 (19.7 to 23.1) 0.02 (−0.22 to 2.1) 0.98

Hispanic
(n=2042)

16.7 (13.7 to 19.8) 18.4 (15.4 to 21.5) 1.7 (−2.1 to 5.5) 0.38

African American
(n=2229)

28.4 (24.5 to 32.0) 31.6 (27.9 to 35.4) 3.2 (−2.0 to 8.4) 0.22

Asian
(n=975)

13.8 (10.1 to 17.5) 12.6 (9.7 to 15.5) −1.2 (−5.8 to 3.4) 0.61

FOBT fecal occult blood test, FPL federal poverty level
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found no increased likelihood of using colorectal cancer
screening services post-ACA among the privately insured,
those without additional public insurance, or those with higher
out-of-pocket costs (Online Appendix, Tables 5 and 6).

DISCUSSION

Our study examined yearly rates of colorectal cancer screening
before and after implementation of the preventive services
provisions of the ACA. We found that, in general, there has
been no large increase in the use of colorectal cancer screening
services in the post-ACA period. Our results do, however,
suggest that there may be specific populations in which the
policy has had an effect. In particular, colonoscopy use rose
among those with Medicare who live in poverty and those
with only original Medicare coverage in the post-ACA period.
While our findings suggest that these populations may have
benefitted, we also believe that these results should be
interpreted with some caution, as we examined multiple sub-
groups, and there is considerable uncertainty around our effect
size estimates.
Our results generally resonate with recent published litera-

ture on the use of colorectal cancer screening after the ACA
took effect. Chung and colleagues evaluated Medicare bene-
ficiaries in a large multispecialty practice and found that
colorectal cancer screening rates had declined slightly, though
perhaps less than expected, among Medicare fee-for-service
beneficiaries.20 A series of reports published by the
Department of Health and Human Services concluded that
the absolute number of Medicare beneficiaries using preven-
tive services has increased.21,22 Most recently, Fedewa et al.
examined colorectal cancer screening use before and after
passage of the ACA and found a modest increase in use,
particularly among the poor and elderly.23

Though our results suggest that some populations may have
benefited from this policy, the broader effect thus far seems
limited. Why might this be the case? First, awareness of this
new policy remains low. A recent poll by the Kaiser Family
Foundation found that, in 2014, only 43% of Americans were
aware of these benefits.24 Even among those aware of the new
benefits, eliminating cost-sharing may simply not be sufficient
incentive to persuade patients to undergo screening. Other
factors, including beliefs about screening, perception of risk,
inconvenience, access to screening, and trust in the ordering
provider may all play a role in decisions whether to undertake
screening.17

In addition, the law did not actually cost-sharing for some.
Some individuals with private insurance probably already had
first-dollar coverage for screening, even before the ACA, as
certain insurers had already expanded benefits. Others had
grandfathered plans and were not required to eliminate cost-
sharing for preventive services. In 2012, an estimated 48% of
plans still fell into this category.25 Medicare beneficiaries were
still subject to cost-sharing if part of the screening test were
billed as a diagnostic service, a scenario that might arise when
a patient had a biopsy or polypectomy.26

Given the relatively modest effects of the policy thus far,
what can be done to improve its reach? First, patients must be
aware of the new benefits available to them. Educating pro-
viders may also help, since providers are involved in the
decision-making process at the point of care. Lastly, maintain-
ing cost-sharing for diagnostic components that are integral to
the screening process may dampen the policy's effect by
leaving patients with unexpected and unwelcome bills.
Policymakers could consider removing cost-sharing for test-
ing that is considered part of the screening continuum.
This study has a number of important limitations. First, as

mentioned, our follow-up period was limited, with data only
through 2012. Over the next few years, as newer nationally
representative data become available, we will be able to more
fully assess the policy’s effect. Second, our main outcome
measure relied on self-report. Indeed, prior studies suggest
that patients consistently underreport the use of health care
services.27 Nonetheless, we would expect under-reporting to
be consistent from year to year, and thus should not confound
our findings. Similarly, we were unable to control for some
factors that may be related to decisions about colorectal cancer
screening, including provider recommendation and patient
values.17 These factors, however, are also unlikely to have
changed over the short time period covered in our study, and
thus are likely not significant confounders. Third, because
MEPS does not provide detailed data about insurance benefits,
out-of-pocket costs for colorectal cancer screening services, or
grandfathered plan status, we were unable to definitely iden-
tify participants who experienced changes in cost-sharing.
Even so, we were able to define subgroups of participants
for whom changes in cost-sharing were plausible. Fourth, the
ACA enacts policy for the entire country, making it difficult to
establish a true control group. In our difference-in-differences
analysis, we chose adults aged 40–49 as a comparator. Patients
in this group who undergo screening, however, may be at
higher risk than those in the 50–64 age group, and may
respond differently to cost-sharing. Given these limitations

Table 3 Difference in Differences

Difference in Differences: Percentage point
change age 50–64

Percentage point
change age 40–49

Difference in
differences

p

Colonoscopy (n=17,788) −0.23 (−1.8 to 1.4) 0.02 (−1.2 to 1.2) −0.25 (−2.1 to 1.7) 0.80
Sigmoidoscopy (n=17,965) −0.73 (−1.1 to 0.29) −0.12 (−0.46 to 0.21) −0.60 (−1.1 to −0.07) 0.028
FOBT (n=24,902) −1.2 (−2.3 to −0.03) 0.17 (−1.1 to 1.4) −1.4 (−3.0 to 0.27) 0.10
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of our comparison group, it is difficult to conclusively predict
what might have happened to colorectal cancer screening rates
absent the ACA. Lastly, in a number of cases, we present null
findings, raising the possibility that we did not have sufficient
power to detect a change in the use of screening services.
Nonetheless, among our main results, many of the point esti-
mates for changes in screening service use were near zero,
suggesting that even with a larger sample, we might draw
similar conclusions. One main finding stood out as having a
larger effect size: we observed that among those with Medicare,
the point estimate for a change in the use of colonoscopy was
2.3%. For this analysis, we had reasonable power, about 78%,
to reject the null hypothesis. Furthermore, this point estimate is
probably driven by a specific subgroup, namely those with
original Medicare only and no additional insurance.
In conclusion, our study suggests that in the first 2 years

after the passage of the ACA, the use of colorectal cancer
screening has not changed substantially for most screen-
eligible Americans, though some Medicare beneficiaries may
have experienced an increase in the use of colonoscopy. In the
coming years, further study will help inform whether this
policy has met its intended objective.
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