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Background: Medicaid expansion following the 2010 Affordable Care Act has an unknown impact on pal-
liative treatments. Materials & methods: This registry-based study of individuals with metastatic cancer
from 2010 to 2016 identified men and women with metastatic cancer in expansion and non-expansion
states who received palliative treatments. A mixed effects logistic regression compared trends in expan-
sion and non-expansion states and generated risk-adjusted probabilities or receiving palliative treatments
each year. Results: Despite lower baseline use of palliative treatments, the rate of change was more rapid
in expansion states (odds ratio [OR]: 1.02; 95% CI: 1.01–1.03; p < 0.001). The adjusted probability of re-
ceiving palliative treatments rose from 21.3 to 26.0% in non-expansion states, and from 19.7 to 26.9%
in expansion states. Conclusion: Use of palliative treatments among metastatic cancer patients increased
from 2010 to 2016 with a significantly greater increase in Medicaid expansion states, even when adjusting
for demographic differences between states.

Lay abstract: Palliative treatments are a crucial tool for improving quality of life among those with ad-
vanced and incurable cancer. Increases in palliative treatments have been seen from 2010 to 2016 with
a greater rate of increase in states which expanded Medicaid insurance coverage. Increases in insurance
coverage in concert with policies to increase coverage of palliative and end of life care may increase access
to palliative services.

Tweetable abstract: This study reveals an association between state-level Medicaid expansion and in-
creased utilization of palliative treatments for men and women with metastatic cancer.
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The 2010 Patient Protection and Affordable Care Act (ACA) saw substantial political controversy. Some of this was
related specifically to palliative care. Most notably, in 2009, several politicians and commentators wrongly claimed
that the portions of the law which would have paid physicians for counseling Medicare beneficiaries about care
options at the end of life would lead to government ‘panels’ that would decide whether or not to withdraw care [1].

Notwithstanding this opposition, the ACA was passed in 2010. It included both specific provisions to cover
aspects of palliative care, such as end of life counseling and planning [2], as well as general provisions to improve
healthcare access [3]. One key provision of the act was expansion of Medicaid, the federally funded and state-
administered insurance program for low-income adults. The decision on whether (and when) to expand Medicaid
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was determined on a state-by-state basis and at different times for different states. A total of five states (Washington,
California, New Jersey, Minnesota and Connecticut) and the District of Colombia expanded Medicaid ‘early’ -
prior to 1 January 2014, and seven (New Hampshire, Indiana, Michigan, Pennsylvania, Alaska, Montana and
Louisiana) expanded Medicaid ‘late’ that is between 1 January 2014 and the end of 2016. Another 19 expanded
Medicaid on 1 January (Kentucky, Nevada, Colorado, Oregon, New Mexico, West Virginia, Arkansas, Rhode
Island, Arizona, Maryland, Massachusetts, North Dakota, Iowa, Ohio, Illinois, Vermont, Hawaii, New York and
Delaware). As of 31 December 2016, which is the final date from which the current study data were obtained,
the remaining 19 had not expanded Medicaid (Virginia, Maine, Idaho, Utah, Nebraska, Oklahoma, Missouri,
Wyoming, Wisconsin, South Dakota, Texas, Kansas, Tennessee, Mississippi, Alabama, Georgia, Florida, South
Carolina and North Carolina). Of the 19 ‘non-expansion’ states in this study (defined based on the status in 2016),
seven expanded Medicaid between 2017 and today. However, because of the study years of this analysis, these
were categorized as non-expansion. These include Virginia (1 January 2019), Maine (1 October 2019), Idaho
(1 January 2020), Utah (1 January 2020), Nebraska (10 January 2020), Oklahoma (planned 7 January 2021)
and Missouri (planned 7 January 2021). The remaining 12 states (Wyoming, Wisconsin, South Dakota, Texas,
Kansas, Tennessee, Mississippi, Alabama, Georgia, Florida, South Carolina and North Carolina) have not expanded
Medicaid [4].

Policy changes of the ACA including initiatives to increase insurance coverage generally, expand Medicaid, and
institute novel payment models are associated with a variety of aspects of cancer care from screening to treatment
and outcomes [5–12]. The impact of Medicaid expansion on palliative treatments for cancer patients is less well
studied. There is also substantial room for improvement. Despite the clear benefits of palliative care for patients
with metastatic cancer [13–15], only a minority of patients with metastatic cancer receive palliative care, and there
remains substantial variability in use [16].

In this setting, we examined trends in utilization of palliative treatments among adults with metastatic (stage IV)
prostate, non-small-cell lung, colon and breast cancer. These are often incurable cancers and this is a category of
patients which has been shown to benefit from palliative care [14]. We hypothesized that there would be an overall
increase in the proportion of patients receiving palliative treatments from 2010 to 2016 and that the trends in
adoption would differ based on the Medicaid expansion status of the state of diagnosis with greater rate of increase
in Medicaid expansion states.

Materials & methods
The study was a retrospective cohort study of men and women diagnosed with metastatic cancer from 2010 to
2016 within a large US cancer registry. Data were extracted on adults with incident metastatic prostate, non-
small-cell lung, colon and breast cancer within the National Cancer Database (NCDB), a hospital-based cancer
registry covering approximately 70% of US adults diagnosed with cancer [17,18]. Adults 65 and older were excluded
because at age 65, they become eligible for Medicare. Adults under 40 were also excluded because data on Medicaid
expansion are not reported for this age range within the NCDB due to privacy concerns. The study period of
2010–2016 was chosen to encompass the time period of Medicaid expansion starting with the earliest state to
expand Medicaid (CT, 2010).

The main independent variable was Medicaid expansion status of the state of diagnosis. Although the NCDB
does not include the state of residency, it does include information about the Medicaid expansion status of the
patient’s state of residency. Our dependent variable, receipt of palliative treatments, was defined using the NCDB-
defined variable ‘Palliative Care’. Receipt of palliative treatments is determined by trained abstractors at participating
institutions. The specific instructions for abstracting receipt of palliative treatments are included in the attached
Supplementary Material 1. Patient level covariates included age at diagnosis, Charlson comorbidity index, race
(Asian, Hispanic, Black, White non-Hispanic, other and unknown), cancer type (prostate, lung, colon and breast)
and average income of the patient’s county of residence. The proportion of individuals in each study year who
received palliative treatments was identified in expansion and non-expansion states.

A model-based approach was used to estimate the association between Medicaid expansion and the probability
of receiving palliative treatments. A multilevel logistic regression model was used to test the association between
Medicaid expansion status, year and receipt of palliative treatments. The model is shown in Supplementary Material
2. A facility-level random intercept was included to account for within- and between-facility variance and to account
for unmeasured facility characteristics (e.g., presence of palliative care departments). Using a previously described
approach [8,9,19], an interaction term between year and Medicaid expansion status was used to test whether the
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effect of time (per year change in odds of palliative treatments) differed between expansion and non-expansion
states. Because the data include men and women with cancer who lived in states which expanded Medicaid on
January 2014 and who were categorized as expanding Medicaid ‘early’ ranging from 2010 (CT) to 2016 (AK and
MT) and because the state of residence is not available in the NCDB, we were not able to define a common
pre-expansion/post-expansion variable for all patients in the study. A subgroup analysis was therefore, performed
using only men and women who lived in states which expanded Medicaid on January 2014.

A logistic model was utilized because we were assessing a dichotomous outcome variable which was near to zero
and we wanted to constrain predicted probabilities between 0 and 1. Using a linear model for this type of outcome
can often yield a predicted possibility outside of the 0:1 range and we wanted to focus on predicted probabilities
using a balanced covariate mix (to account for shifts in patient demographics in the category of expansion states as
more states are added over the study period).

We then utilized the covariates from this model to generated risk-adjusted probabilities of receiving palliative
treatments in expansion and non-expansion states in each study year. These were calculated using balanced covariate
distribution for the entire study period to ensure that changes were not simply due to differences in demographic
trends over time in expansion and non-expansion states (e.g., older patients being more common in Medicaid
expansion states in later study years). Statistical analyses were performed with Stata version 14.0. (Stata Inc, TX,
USA). The study received approval from the Brigham and Women’s Hospital IRB.

Results
There were 212,367 individuals with metastatic prostate, lung, colon and breast cancer diagnosed from 2010
to 2016. The unadjusted proportion of individuals who received palliative treatments was 24.8% (95% CI: 24.7–
25.0%) for all states across the entire study period. The proportion of individuals in non-expansion states who
received palliative care was 24.3% (95% CI: 22.67–26.0). The proportion of individuals in expansion states who
received palliative care was 25.2% (95% CI: 23.8–26.5%). The difference was not significant (p = 0.43). The
baseline characteristics of the two groups are shown in Table 1.

The unadjusted proportion of patients receiving palliative care increased across the study period from 22.9%
(95% CI: 21.7–24.2) in the initial study year to 26.1 (95% CI: 24.8–27.4) in the final year. In terms of expansion and
non-expansion states, the unadjusted probabilities of receiving palliative care in the non-expansion and expansion
states in the initial study year were 22.96 (95% CI: 21.1–24.9) and 22.89 (95% CI: 21.3–24.5), respectively. In
the final year evaluated, the unadjusted probabilities of receiving palliative care in non-expansion and expansion
states were 25.0% (95% CI: 23.0–27.0) and 26.9% (95% CI: 25.2–28.5), respectively. The unadjusted difference-
in-differences (expansion versus non-expansion) across the entire study period was therefore, +1.97% (95% CI:
1.93–2.01).

The results of our adjusted model including patient level predictors of receiving palliative treatments are shown
in Table 2. The odds of receiving palliative treatments increased by 4% each study year (OR: 1.04; 95% CI:
1.03–1.04; p < 0.001). While expansion states had overall lower adjusted odds of receiving palliative care (OR:
0.79; 95% CI: 0.69–0.91; p = 0.001), the interaction term combining year and Medicaid expansion status had
a small magnitude but statistically significant positive association with receipt of palliative treatments (OR: 1.02;
95% CI: 1.01–1.03; p < 0.001), indicating a more rapid increase in use of palliative treatments in expansion
states during the study period.

The predicted probabilities of receiving palliative treatments (using a balanced covariate mix to account for
differences in state populations and differences over time) are shown in Figure 1. In non-expansion states, the
predicted probability of receiving palliative treatments rose from 21.3% in 2010 to 26.0% in 2016. In Medicaid
expansion states, the predicted probability of receiving palliative treatments rose from 19.7 to 26.9% over the same
period (Figure 1). The results of our subgroup analysis including only states which expanded Medicaid on 1 January
2014 are shown in Figure 2. In this subgroup analysis, the interaction term between year and expansion status was
again significant (OR: 1.01; 95% CI: 1.00–1.03; p = 0.03). Furthermore, the expansion and non-expansion states
had similar trends pre-expansion.

Discussion
The study period from 2010 to 2016 saw an increase in palliative treatments among patients with metastatic
cancer. Factors underlying this trend may include the policy changes to increase coverage of palliative treatments
mandated by the ACA, popular coverage about the benefits of palliative treatments and landmark trials showing
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Table 1. Baseline characteristics in expansion and non-expansion states with standardized differences.
Non-expansion
n = 85118 (40.1)

Expansion
n = 127249 (60.0)

p-value†

Proportion receiving palliative
treatments

0.43

24.3% (95% CI: 22.7–26.0) 25.2% (95% CI: 23.8–26.5)

Mean age 0.06

56.1 (95% CI: 56.0–56.1) 56.2 (95% CI: 56.2–56.2)

Age group 0.13

– 40–44 4097 (4.81) 6128 (4.82)

– 45–49 9029 (10.6) 13,157 (10.3)

– 50–54 17,246 (20.3) 25,535 (20.1)

– 55–59 25,155 (29.6) 37,338 (29.3)

– 60–64 29,591 (34.8) 45,091 (35.4)

Cancer type 0.19

– Prostate 5463 (6.42) 8521 (6.7)

– Lung 51,646 (60.7) 76,746 (60.3)

– Colorectal 15,297 (18.0) 22,314 (17.5)

– Breast 12,712 (14.9) 19,668 (15.5)

Race �0.001

– White 59,070 (69.4) 94,737 (74.5)

– Black 19,332 (22.7) 18,818 (14.8)

– Hispanic 4236 (4.98) 6084 (4.78)

– Asian 1356 (1.6) 5422 (4.26)

– Other 753 (0.9) 1115 (0.9)

– Unknown 371 (0.4) 1073 (0.8)

Year of diagnosis 0.7242

– 2010 11,385 (13.4) 17,047 (13.4)

– 2011 11,595 (13.6) 17,397 (13.7)

– 2012 12,062 (14.2) 17,758 (14.0)

– 2013 12,353 (14.5) 18,749 (14.7)

– 2014 12,572 (14.8) 19,093 (15.0)

– 2015 12,637 (14.9) 18,829 (14.8)

– 2016 12,514 (14.7) 18,376 (14.4)

Charlson comorbidity index 0.001

– 0 60,495 (71.1) 93,442 (73.4)

– 1 17,433 (20.5) 23,935 (18.8)

– 2 4717 (5.5) 6454 (5.1)

– 3 2473 (2.9) 3418 (2.7)

Family income† �0.001

– �US$63,000 15,200 (17.9) 41,432 (32.6)

– US$49,000–63,000 20,391 (24.0) 34,823 (27.4)

– US$38,000–48,999 24,197 (28.4) 28,069 (22.1)

– �US$38,000 25,083 (29.5) 22,549 (17.7)

– Unknown 247 (0.3) 376 (0.3)

†Chi squared test for categorical variables and F test for continuous variables. All clustered by facility with linearized standard errors.

a benefit [2,14,20]. Despite starting with lower baseline utilization of palliative treatments, and having a lower odds
of palliative care across the entire study period, Medicaid expansion states underwent a more rapid increase in
palliative treatments during the period of medicaid expansion and eventually overtook non-expansion states.

While numerous studies have shown changes in cancer screening and treatment following the 2010 ACA, this
is one of the first studies to specifically assess changes in palliative treatments. The main provisions of the Act
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Table 2. Predictors of receiving palliative treatments for men and women with metastatic cancer (n
= 212,367).

Odds ratio (95% CI) p-value

Year of diagnosis

(per year) 1.04 (1.03–1.04) �0.001

Age group

– 40–44 Ref

– 45–49 1.06 (0.99–1.07) 0.08

– 50–54 1.05 (1.00–1.12) 0.07

– 55–59 1.04 (0.98–1.10) 0.18

– 60–64 1.01 (0.96–1.07) 0.74

Race

– White Ref

– Black non-Hispanic 1.04 (1.00–1.07) 0.03

– Hispanic 0.99 (0.93–1.05) 0.82

– Asian 1.02 (0.95–1.09) 0.62

– Other 1.06 (0.95–1.20) 0.29

– Unknown 0.78 (0.68–0.90) 0.001

Charlson comorbidity index

– 0 Ref

– 1 1.03 (1.00–1.06) 0.05

– 2 1.05 (1.00–1.10) 0.05

– ≥3 1.04 (0.98–1.11) 0.23

Mean family income in county of residence

– �US$63,000 Ref

– US$49,000–62,999 1.03 (1.00–1.07) 0.06

– US$38,000–47,999 0.99 (0.95–1.02) 0.53

– �US$38,000 1.03 (0.99–1.07) 0.12

– Unknown 0.94 (0.77–1.16) 0.58

Medicaid expansion status

– Non-expansion Ref

– Expansion 0.79 (0.69–0.91) 0.001

Medicaid expansion year†

1.02 (1.01–1.03)‡ Pinteraction � 0.001

†Estimated from American County Survey.
‡Odds ratio corresponds to the difference in odds of palliative treatments per 1 year in the expansion group vs 1 year in the expansion group.

focused on expanding insurance coverage generally. These resulted in decreases in the proportion of uninsured
patients. In addition, there were certain ACA provisions which specifically strengthen hospice and palliative care
reimbursements (e.g., Section 3132: Market basket cuts and productivity adjustments for hospice, Hospice payment
reform) and for Medicaid expansion (e.g., Section 3202: Concurrent [curative and palliative] care for children in
Medicaid and CHIP; October 2013). Taking into account the inherent limitations of this type of ecological
research, our finding of a significantly greater rise in expansion states suggests that increases in insurance coverage
(via Medicaid expansion) in concert with policies to ensure insurance coverage for end-of-life care may be associated
with significantly greater increases in palliative treatments among those with advanced cancer.

Interestingly, there was lower baseline of use palliative treatments among the expansion states. Although the
proportion of patients receiving palliative treatments in expansion states rose more rapidly than in non-expansion
states, this change was not rapid enough to overcome the lower baseline use of palliative care; thus adjusted odds
of palliative care in expansion states remained below that of non-expansion states for the study period viewed in
toto. This finding is puzzling given that expansion states tend to be wealthier, and have a greater proportion of
high income, educated and nonminority patients – all of which are factors associated with increased palliative care
utilization [21]. One possible explanation is the that higher-income, nonminority patients are more likely to receive
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Figure 1. Predicted probabilities of receiving palliative treatments for men and women with metastatic prostate,
lung, colon and breast cancer 2010–2016 (%, 95% CI).
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Figure 2. Predicted probabilities of receiving palliative treatments for men and women with metastatic prostate,
lung, colon and breast cancer 2010–2016, 1 January 2014 expansion states only (%, 95% CI).

end of life care in nonhospital settings [22]. Because NCDB utilizes data from hospital systems, changes in use
palliative treatments provided by hospital systems (e.g., hospital palliative care departments) would be captured but
certain types of home hospice would not. If high resource patients in expansion states are more likely to die at home,
then this could account for the apparent lower use of palliative care in the former group. Alternatively, it may be the
case that high resource patients who receive care for metastatic cancer in hospital systems are preferentially seeking
out aggressive therapies with curative intent. Both of these factors should be nonselective with respect to our main
study findings, and would generally not relate to the patients most impacted by Medicaid expansion and studied
in this project (e.g., low income Medicaid beneficiaries treated for advanced cancer within hospital systems).

The main limitation of this study relates to the determination of palliative treatments. Within the NCDB, data
abstractors determine whether patients received ‘palliative care’ based on chart review (Supplementary Material
1). This may be less stringent that the definition in the major palliative care trials which define this using
subspecialty-trained palliative care providers only. While NCDB data are abstracted from participating Commission
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on Cancer institutions which include both inpatient and outpatient services (e.g., clinics associated with accredited
cancer centers) some standalone palliative care clinics may be under-counted. Another limitation is the potential
for confounding from hospital-level characteristics (e.g., differences in charting or presence of palliative care
departments) and differences in baseline demographics of each state. The use of a facility-level random intercept
should reduce (but does not fully eliminate) bias due to facility characteristics and our use of a balanced covariate
mix to generate our predicted probabilities will account for demographic differences.

Another limitation of the NCDB includes lack of the state of residence. Thus, it is not possible to define exact
pre-expansion/post-expansion variables for those patients who were not in states that expanded Medicaid 1 January
2014. Rather than limiting our analysis to this subset, we included early and late expansion states. This is a strength
compared with many studies which did not include the post-2014 expansion states [10,23,24], but limits our ability
for certain types of statistical analysis (e.g., comparison of pre-expansion/post-expansion trends due to lack of a
common pre-expansion period). Instead, we included all expansion states with a multilevel model-based approach
(with a facility random intercept) to balance covariates across expansion and non-expansion groups and study years
and account for confounding by facility characteristics. We did perform a subgroup analysis using only the 2014
expansion states which suggests similar pre-expansion trends, but of course these results cannot be extrapolated to
the larger population of early and late expansion states.

Finally, there may be underlying trends in the expansion and non-expansion states, beyond Medicaid expansion
itself which may account for this trend. For example, there may be a tendency for older patients to move to
expansion states in later study years. We attempted to control for this in part by using a balanced covariate mix
(holding all covariates at population mean) to generate the adjusted probabilities (to simulate equivalent patient
demographics based on measured covariates), however, there may be unmeasured variables which differ between
expansion and non-expansion states.

Conclusion
Although, the effect of Medicaid expansion on cancer care has been previously investigated in other areas of cancer,
the impact of this policy on palliative treatments is unknown. This study showed an overall increase in palliative
treatments in the years in which Medicaid was expanded. Despite lower baseline use of palliative care, states that
expanded Medicaid saw a significantly more rapid increase in use of palliative treatments compared with those
states which did not.

Summary points

• Medicaid expansion following the 2010 Affordable Care Act has an unknown impact on palliative treatments for
cancer patients.

• This registry-based study of men and women with metastatic cancer from 2010 to 2016 identified the proportion
of men and women with metastatic cancer in expansion and non-expansion states who received palliative
treatments in each study year.

• Medicaid expansion states had lower baseline use of palliative treatments. Despite this, the per year rate of
increase in palliative treatments for metastatic cancer patients was significantly greater in states which expanded
Medicaid yielding a differential rate of change of 1.97% (95% CI: 1.93–2.01).

• In our adjusted model, the rate of change was significantly greater in expansion states (OR per year 1.02; 95% CI:
1.01–1.03; p < 0.001).

• In non-expansion states, the adjusted probability of receiving palliative treatments rose from 21.3% in 2010 to
26.0% in 2016. In Medicaid expansion states, the predicted probability of receiving palliative treatments rose
from 19.7 to 26.9% over the same period.

• In concert with policies to ensure coverage for palliative care, initiatives to increase insurance coverage among
low-income adults may result in increased utilization of palliative treatments.

Supplementary data

To view the supplementary data that accompany this paper please visit the journal website at:

www.futuremedicine.com/doi/suppl/10.2217/cer-2020-0178
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