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Objectives. To quantify end-of-life (EOL) medical costs for adult Medicaid beneficia-
ries diagnosed with cancer.

Data Sources. We linked Medicaid administrative data with 2000-2003 cancer regis-
try data to identify 3,512 adult Medicaid beneficiaries who died after a cancer diagnosis
and matched them to a cohort of beneficiaries without cancer who died during the same
period.

Study Design. We used multivariable regression analysis to estimate incremental per-
person EOL cost after controlling for beneficiaries’ age, race/ethnicity, sex, cancer site,
and state of residence.

Principal Findings. End-of-life costs during the final 4 months of life were about
$10,000 higher for Medicaid cancer patients than for those without cancer. Medicaid
cancer patients are more intensive users of inpatient and ambulatory services than are
Medicaid patients without cancer. Medicaid cancer patients who die soon after diagno-
sis have higher costs of care and use inpatient services more intensely than do Medicaid
patients without cancer.

Conclusions. Medicaid cancer patients incur substantially higher EOL costs than
noncancer patients. This increased cost may reflect the cost of palliative care. Future
studies should assess the types and timing of services provided to Medicaid cancer
patients at the EOL.

Key Words. Econometrics, health care costs, Medicaid, chronic disease, cancer,
end-of-life cost

BACKGROUND

Cancer has been the leading cause of death among men and women younger
than 85 years of age in the United States since 2005 (Jemal et al. 2010). Medic-
aid is the nation’s single largest source of health insurance for low-income
young and middle-aged men and women, and the program plays a critical role
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in providing health insurance coverage for many low-income beneficiaries who
are diagnosed with cancer. On average, states expend about $2 billion in can-
cer care costs and Medicaid pays about 5 percent of these costs (Tangka et al.
2013). Implementation of the Breast and Cervical Cancer Prevention and Treat-
ment Act of 2000 has further extended the role of Medicaid in providing cover-
age for cancer treatment (enrollment, though, represents less than 0.5 percent
of Medicaid enrollees) (Lantz, Weisman, and Itani 2003; French et al. 2004).
With health care reform, some state Medicaid programs will cover low-income
individuals earning up to 138 percent of the poverty level, which will signifi-
cantly increase enrollment, but these rates will differ, as states have the option
of not expanding Medicaid coverage (Kaiser Family Foundation 2010).

Significant disparities exist in cancer outcomes between persons with
higher socioeconomic status and persons with lower socioeconomic status,
including Medicaid beneficiaries (Eggleston et al. 2006; Clegg et al. 2009).
Across a wide range of cancer sites, Medicaid beneficiaries have a higher prob-
ability of being diagnosed with late-stage cancers than do people who are
insured privately (Chen et al. 2007; Halpern et al. 2008). In addition, low-
income men and women have significantly lower overall survival rates after a
cancer diagnosis than men and women with higher socioeconomic status,
even after controlling for cancer stage at diagnosis (Bradley, Given, and
Roberts 2002; Du et al. 2006; Byers et al. 2008).

Managing end-of-life (EOL) care appropriately is important to ensure
that patients receive high-quality care that is also cost effective. EOL health
care can be extremely expensive. Costs are highest for Medicare cancer
patients, for example, during the first year of treatment and the last year of life
(Yabroff et al. 2008). Patients who are hospitalized or who receive life-sustain-
ing medical care at the EOL incur high costs, whereas some cases, giving palli-
ative care instead of curative therapy can reduce costs and improve patients’
quality of life (Abrahm 2011). A recent study concluded that initiation of palli-
ative care can result in significant savings to Medicaid (Morrison et al. 2011).
Higher treatment costs in the final week before death are associated with
worse quality of life near the EOL (Zhang et al. 2009).

Address correspondence to Florence K.L. Tangka, Ph.D., Health Economist, Division of Cancer
Prevention and Control, CDC, 4770 Buford Highway, NE, Mailstop F-76, Atlanta, GA 30341,
e-mail: ftangka@cdc.gov. Sujha Subramanian, Ph.D., Susan Haber, Sc.D., and Sonja Hoover,
M.P.P., are with RTI International, Waltham, MA. Susan Sabatino, M.D., M.P.H., and Lisa
Richardson, M.D., M.P.H., are with the Division of Cancer Prevention and Control, CDC, 4770
Buford Highway, NE, MS F-76, Atlanta, GA. David H. Howard, Ph.D., is with the Rollins School
of Public Health, Emory University, Atlanta, GA.



692 HSR: Health Services Research 50:3 (June 2015)

In this study, we compared the EOL medical costs among adult Medic-
aid patients with and without cancer to generate the incremental EOL cost
attributable to cancer. Cancer care is expensive, and understanding the
resources expended on services for patients with cancer at the EOL will allow
Medicaid programs to assess whether better care management processes can
be implemented to reduce costs while maintaining or even improving survival
time and quality of life.

METHODS

The conceptual framework used to guide the design of this study is one that
has been implemented in previous studies on the cost of cancer patients (Yabr-
off et al. 2008). Cancer costs are estimated to occur along the continuum of
cancer care across three phases: treatment, continuing, and EOL. In this
study, the focus is on EOL cost; costs of cancer patients are compared with
those of noncancer patients to determine incremental EOL costs to the Medic-
aid program. Prior studies based on Medicare patients have shown that costs
are generally highest during the treatment phase and then during the EOL
period. Research on overall EOL care has shown that there is unnecessary use
of intensive treatments during the EOL phase and that shifting to palliative
care earlier during the course of EOL care will reduce costs (Neuberg 2009).
We therefore, hypothesize that cancer patients will potentially incur even
higher cost than patients with other conditions because cancer treatments such
as chemotherapy can be very expensive. Intensive treatments may be pro-
vided even to patients who are diagnosed at a late stage, when the expected
lifespan can be just a few months (Zhang et al. 2009). Because utilization of
health services and thus costs can vary by the demographic characteristics of
the patient and also site of the tumor, we control for these factors in our estima-
tion of the cancer-related EOL costs. Another factor that can affect utilization
and cost is insurance status. This analysis includes only Medicaid beneficia-
ries, so other insurance groups are not included.

Linking Medicaid and Cancer Registry Data to Identify Cancer Cohort

We analyzed Medicaid administrative data linked with cancer registry data
from 2000 through 2003, obtaining the Medicaid data from the Centers for
Medicare and Medicaid Services and the cancer registry data from the state
cancer registries in Georgia and Illinois. The Institutional Review Board
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(IRB) at RTI International approved the research plan for this study and
granted waivers of informed consent and of Health Insurance Portability
and Accountability Act (HIPAA) authorization. The IRBs of the Georgia
and Illinois state health departments also reviewed and approved the pro-
ject. All data were linked and analyzed using SAS software (SAS Institute,
Cary, NC, USA).

Georgia and Illinois were selected because of their high-quality Medic-
aid and cancer registry data and low managed care penetration within Medic-
aid beneficiaries. Georgia did not have any enrollees in capitated managed
care plans during the study period (about 65 percent were enrolled in primary
care case management, and these individuals are included in our analysis
because they have fee-for-service claims for services) and Illinois had about 12
percent enrolled in capitated plans. Both states provided comprehensive care
to Medicaid beneficiaries diagnosed with cancer; adult beneficiaries generally
included low-income parents and disabled individuals (similar to other state
Medicaid programs). Both states had no copayments for cancer-specific treat-
ments but had small copayments of 50 cents to $1 for prescription medica-
tions. Although copayments can be implemented, Medicaid beneficiaries
cannot be denied services if they are unable to pay. As mandated by the fed-
eral regulations, during the study period both states covered low-income dis-
abled adults and parents. In Georgia, the definition of low income was based
on the federal minimum requirements, while Illinois used a more generous
qualification based on income thresholds. Neither state covered childless
adults (only a limited number of states had waivers for covering this group
during the study period), but—like more than half the states—both had medi-
cally needy programs and would have covered adults with cancers once they
had spent down earnings and savings to meet the Medicaid eligibility criteria.

Adult Medicaid beneficiaries aged 21-64 years who were diagnosed
with cancer during the 4-year period from 2000 to 2003 were selected from
the Medicaid enrollment data for linkage with the cancer registry data. Staff of
the cancer registries linked the data with a deterministic match process using
Social Security numbers, date of birth, and gender. The Medicaid enrollment
file contains beneficiary eligibility information, demographic characteristics,
and indicators of monthly enrollment, whereas Medicaid claim files provide
information on services used and the payment associated with these services.
Key variables from the cancer registry data include date of cancer diagnosis,
stage at diagnosis, cancer site, and date of death. To ensure we had complete
utilization data to estimate cost, we excluded from our study sample any bene-
ficiaries enrolled in both Medicare and Medicaid (approximately 17 percent of
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Medicaid beneficiaries are dual enrollees). Dual enrollees are low-income bene-
ficiaries for whom Medicare is the primary payer with Medicaid covering ser-
vices not covered by Medicare; hence, Medicaid claims data alone do not
provide complete utilization information for these individuals. Dual enrollees
were excluded before the linkage with cancer registry data was performed. In
addition, we retained only the cases of people who died during the years
included in the study and who had continuous fee-for-service enrollment for the
4-month period before death (420 individuals on the basis of these criteria).

Selecting the Medicaid Noncancer Cohort

We also used Medicaid claims information to select a cohort of patients with-
out cancer who were enrolled and died during the same period from 2000
through 2003, to assess incremental EOL medical cost resulting from a cancer
diagnosis. The noncancer cohort, similar to the cancer cohort, included only
Medicaid beneficiaries ages 21-64 years. In addition, enrollees of both Medi-
care and Medicaid were excluded, and only people with at least 4 months of
continuous enrollment in fee-for-service Medicaid before their death were
retained for analysis. Each patient with cancer (3,512) was matched by age
groupings, gender, race, and state with two Medicaid recipients without can-
cer (7,024). When a patient with cancer could be matched with more than two
patients without cancer, two matches were selected at random. We performed
three separate iterations of the selection process to determine whether there
were underlying differences in the comparison cohort selected. Our descrip-
tive and multivariate assessments using these comparison cohorts indicated
that our selection process was quite robust, as there were no compelling differ-
ences in the results using any of the three noncancer cohorts.

Defining Variables for the Analysis

We generated a series of variables to use in descriptive and multivariable
analysis using the linked Medicaid and cancer registry data. We created the
same variables for the cancer and noncancer cohort except for variables spe-
cifically related to cancer (for example, stage at diagnosis). A variable for age
at diagnosis was created in three age groupings (21-35, 36-50, and
51-64 years) as specified in previous Medicaid studies (Subramanian et al.
2010, 2011). Beneficiaries were categorized as white, black, or other race on
the basis of the information on race provided in the Medicaid eligibility file.
Date of death was obtained from the Medicaid administrative data; we also
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used the death information provided in the cancer registry to supplement the
Medicaid information if it was not available for the cancer cohort. We assessed
cost related to all-cause mortality for patients with cancer (i.e., cost related to
cancer and other causes of death combined) as presented in previous analyses
(Abrahm 2011). We decided on this approach because the stated cause of
death is not always accurate and because cancer, even when not the primary
cause of death, could be a contributing factor or one of multiple causes (Bregg
and Schrag 2002; Lund et al. 2010). In addition, we created four categories to
assess differences based on time from cancer diagnosis to death: less than
3 months, 3-6 months, 7-12 months, and more than 12 months. Using the
cancer staging information available in the cancer registry data, we identified
the stage at diagnosis as local, regional, distant, or unknown (North American
Association of Central Cancer Registries 2012). We also used the information
on site of the cancer available in the cancer registry data to categorize preva-
lent cancer sites among Medicaid beneficiaries.

Medicaid payments were aggregated over the 4-month period before
death. No consistent definition exists for the EOL period because the time
remaining until death is based on individual patient prognosis. Studies in the
peer-reviewed literature have varying EOL periods, ranging from a week to
1 year (Neuberg 2009; Abrahm 2011). Hospice care is generally reserved for
patients believed to have 6 or fewer months to live (Kuebler, Esper, and Heid-
rich 2006). We decided to use the 4-month period before death as our EOL
period, because Medicaid cancer patients are often diagnosed at a late stage
and therefore may die within a short period of time from diagnosis (Chen
et al. 2007; Halpern et al. 2008). We did attempt to perform sensitivity analy-
sis using longer timeframes, including 6-month and 1-year periods, but the
sample size available for analysis was reduced significantly because of the
short periods of Medicaid enrollment (or gaps in enrollment) before death.
The 4-month cost included all expenditures incurred in the month of death
and the previous 3 months. For example, even if cancer patients died within
3 months of their cancer diagnosis, we still report cost for a 4-month period
before death to be able to systematically compare with the noncancer cohort
(for whom we cannot identify a specific diagnosis date from Medicaid claims).
Payments were estimated separately for expenditures related to the following
services: hospital admissions, ambulatory care services, prescription drugs,
and long-term care. The costs reflect all services received by the Medicaid
beneficiaries in the 4-month period before death including any palliative treat-
ments received, such as chemotherapy, radiation, surgery, or care in intensive
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care units. All expenditures/costs were adjusted using the medical care ser-
vices component of the Consumer Price Index and reported in 2003 dollars.

Assessing Incremental EOL Medical Costs for Patients with Cancer

We used a generalized linear model (GLM) with a gamma distribution and a
log link to estimate incremental costs attributed to cancer—that is, the addi-
tional costs incurred for cancer patients compared with noncancer patients.
The GLM accounts for skewness in the distribution of expenditures without
requiring the retransformation of the results from log scale that is required
when log costs are used (Manning and Mullahy 2001). In most iterations of
the model, using ordinary least square regressions; controlling for age at diag-
nosis, gender, race, and state; and, as appropriate, controlling for stage at diag-
nosis, cancer sites, and time to death provided results very similar to those
obtained with the GLM. The GLM was the more appropriate estimator in
determining cost for selected prevalent cancer sites, especially sites for which
the sample size was small. Therefore, we chose to report all cost estimates con-
sistently using the GLM results. To test the robustness of the results, we also
generated predictive marginals and found the results to be similar to those
reported in the manuscript.

RESULTS

Table 1 presents descriptive statistics of the study population. The cancer
cases and noncancer controls were similar in age, gender, and race, as would
be expected from the matching process. Among the patients with cancer,
almost half the cohort was diagnosed at distant stage (47.1 percent) and more
than one quarter at regional stage (27.7%). The most common site of cancer
was the lung, representing almost one third (32.3 percent) of the cancers.
Other prevalent sites were the digestive track, oropharynx, female breast,
female genital organs, and urinary track. Overall, 23.5 percent of the cancer
cohort died within 3 months of diagnosis, and 27.6 percent died more than
12 months after diagnosis. The per-person unadjusted 4-month total medical
cost was $34,749 for patients with cancer versus $24,109 for patients without
cancer. Figure 1 shows the unadjusted cost by type of service: hospital stays,
ambulatory care visits, prescription drugs, and long-term care.

Table 2 presents the adjusted incremental per-person EOL cost for
patients with cancer compared with patients without cancer. When all cancer
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Table 1: Patient Demographics, Cancer Characteristics, and End-of-Life
Time and Cost for Adult Medicaid Beneficiaries with and without Cancer

Cancer Cases™ Noncancer Controls*
n % n %

Sample size 3,512 7,024
Age groupings

21-35 235 6.7 470 6.7

36-50 1,199 34.1 2,398 34.1

51-64 2,078 59.2 4,156 59.2
Females 1,615 46.0 3,230 46.0
Race groupings

White 1,529 43.5 3,058 43.5

Black 1,608 45.8 3,216 45.8

Other 375 10.7 750 10.7
Stage groupings

Local 454 12.9

Regional 974 27.7

Distant 1,654 47.1

Unknown 430 12.2
Cancer site

Lung 1,135 32.3

Digestive organs 816 23.2

Oropharynx 257 7.3

Female breast 222 6.3

Female genital organs 212 6.0

Urinary tract 114 3.3

Other cancers 755 21.5
Time to death from cancer diagnosis

Within 3 months 825 23.5

3-6 months 734 20.9

7-12 months 982 28.0

More than 12 months 971 27.6

Unadjusted 4-month cost ($)" $34,749 $24,109

*Sample includes all cancer and noncancer patients with 4 months of continuous enrollment
before death.
TUnadjusted cost for the 4-month period before death in 2003 dollars.

cases are considered, the incremental cost of caring for cancer patients at the
EOL is $9,814 per person, with both hospitalizations and ambulatory care con-
tributing equally to the excess cost. When the sample is stratified by time to
death from diagnosis, patients who die within 3 months of diagnosis have the
highest total costs, and the costs decrease as time to death increases (range from
$14,644 to $7,009). Among patients with cancer who die within 3 months of
diagnosis, inpatient care accounts for most of the excess cost. Among patients
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Figure 1: Unadjusted Average Four-Month Cost Prior to Death for the
Cancer and Noncancer Cohort

H Non-cancer cohort  ® Cancer cohort
$34,749

$23,938

$1,333 $1,770

$621 $309

Total Hospital stays Ambulatory care Prescription drug Long-term care
services

with cancer who die within 3-6 months, both inpatient and ambulatory care
contribute to excess costs. For patients who die more than 6 months from diag-
nosis, ambulatory care accounts for the majority of excess costs.

Table 3 reports the incremental cost per person for selected cancer sites
compared with incremental cost per person for the noncancer cohort. The
total incremental cost for cancers of the lung, female breast, and female genital
organs is about $8,500, and it is about $10,000 for cancers of the digestive
organs and urinary tract. Cancer of the oropharynx has a substantially higher
incremental cost per person of $22,547, as do cancers at other sites not
reported separately ($27,784). Inpatient stays and ambulatory care services
account for most of the excess costs.

DISCUSSION

In this study, we analyzed Medicaid claims linked with cancer registry data to
estimate EOL costs for young and middle-aged Medicaid beneficiaries diag-
nosed with cancer during the last 4 months before death. We found that costs
of care during the final months of life for Medicaid patients with cancer are
consistently higher than for Medicaid patients without cancer. EOL costs dur-
ing the final 4 months of life were about $10,000 higher for Medicaid patients
with cancer than those without cancer. Costs vary by cancer site, possibly



699

End-of-Life Medical Costs of Medicaid Cancer Patients

‘[eAIDIUI 90UPYUOD ‘T %S 6

[PAS] @2UBPYUOD 0G5 Y} J& OIDZ WO JUSIDIP APUEdYIUSIS Sajearpu]

*STR[[OP £0(0g Ut yyeap 03 1otxd porrad yyuow- oy 10§ pajrodax
ST 3500 predtpafy “uosiad 1od oxe pajrodor somseaws [[y "SisouSerp je oSels pue Dje)s ‘9oeI XIS ‘0Fe UI SOOULIDJJIP J0f PI[[ONU0I SISA[eUe UoIssaISayy,
*SoNLIBAUI[UOU 0} aNp [€)0) [enba jou seop spuauoduwos Jo wms syuaned 1OULIUOU SNSIDA TOIUED 10§ ATED JO SO [BIUSWDIIUT ‘)]

0€8°TT-881C  ,600Z  TIS'ST-GOLF  ,80T°0T GLO6T—FSF'O ,€9LGT  9¥0IE—G¥E'8 F¥IFT  69STI-6508 7186 reor,
aIed
88I—OVFIF—  ,108— 9LI—O1GEF—  F0E— 990 16— GEI— GO 7PE—  G9I—  95G— O 0TF—  6€6— .Es.mwsﬁ
TLI|
821'T-91€ 15TL LLTT-€8€ 108 80L01%e—  8€E 0€MF0S—  LEG— 00-95  |8L€ nou&smhm
aIed
6L6'9-€9SV  LILL6  F¥P98€0Y  ,T¥GS I76°9-€617  ,£9G°S SL8T6V0T 396 99,4280 Feky  Aloremqury
0L6COITLES—  66G  VTHFLOVFGIT—  0ST'6  FEGTII-84L  ,900°9  0S961-G99°9 ,9SICl  068°G-Ge8G ,956F sders [endsop
1D %56 )4 10 %S6 oI 10 %G6 oI 1D %S6 oI 1D %56 oI
ES%EQ\Q &EQMSQKQ syjuow 7/ E§MSQ\Q syjuow 9 sisousvyT $35D7) 4IUD)) 1]V

sypuouL g/ uvy J 240y panq

pup £ U2202329 Py PuD ¢ u220129 PvT

Josymow ¢ urynar porq

+S[0NU07) I3dULIUON YHm paredwo))
I9DUE)) )M SOLIEDIOUdY PIedIPIJy A[I9P[oUON Suoure j00) 9JIT-JO-puf UOSIOJ-I9J [ejuswaIou] pajsnlpy :g 9[qer,



Health Services Research 50:3 (June 2015)

HSR

700

“IOLIO pIepuess IS

"TPAS] 20USPTUOD 04,66 Y} & 0197 WOIJ JUIIIP APpueoyrusSIs sapeorpur,

“(yeop pUe SISOUSEIP U22MIO( dW) PUE ‘SISOUSEIp 18 9e)s “Oels “0oel “Xas ‘9fe UI SOOUDIAJJIP J0J PI[[ONUOD SISATeuy,,
*SOTLIBSUI[UOU 03 op [2303 [enba jou so0p sjuouoduwiod jo wns ‘sjusred 100UBIUOU SNISIOA I9OUED I0J SIED JO 1S0O [BJUIWDIIUL )]
*STR[[OP €007 Ut yyeap 03 1o1xd porrad yyuow-§ oy 10§ pajroda st1s00 prestpayy ‘uosiad 1od axe pajrodar sarmsesur [y

Y07, ¥8LLT OIS F9T0T  TLL'€ L0008 ST6C ,LE8S  6S6F  L¥SGG  €9€T  FTVOl  6€0°C LSS [e10L,
LT 08— 1% 661— L1 6L— L1 = 091 S15— €01 ,906— 96 JF6I—  oTed WIe)-Suo
0€r L31— 905 Sge—  LSI 1996— 681 IeT—  9€l V= S6 Jer— 001 16— Snip uonduosorg
¥ey  8F6T  SLL W61LT 119 16597 149 20€c 129 9¥FT /8¢  .€¥CC  6LE 618G ored L10R[Nqury
Te9v V09T TET'S  ,€L66  §SS'e 6689 6L9'€  CIS'O  §L9°¢  ,g091G  1€€T 0606 VLT GOSE skess repdsopy

qs oI CAY o1 qs oI qs o1 qs oI qs o1 qs oI

S9118 49Y10) poou] Luvur) SUDFI() 024G xuliwydour() SUDFI() 20118954 Sung
ID1UID) VU]

,SONG Towmy,
Pa199]9g 10} S[ONUO)) I9dULIUON] 0} pareduro)) sase)) I9oue)) Jo 1S0)) JIT-JO-puy uosidJ-Iod [ejuawaIOU] :¢ J[qE],



End-of-Life Medical Costs of Medicaid Cancer Patients 707

reflecting differences in prognosis, disease course, number and type of recom-
mended treatment modalities, and the costs of chemotherapeutics and other
anticancer treatments. Medicaid patients with cancer are more intensive users
of both inpatient and ambulatory services compared with Medicaid patients
without cancer. Medicaid patients with cancer who die soon after diagnosis
have higher costs of care and are more intensive users of inpatient services
than are Medicaid patients without cancer. Several factors may contribute to
the greater incremental cost found among those dying only a few months after
cancer diagnosis compared with those dying after a longer time period. First,
because we examined cost in the 4 months prior to death, for some patients
dying shortly after diagnosis, costs of diagnostic testing, staging and initial
treatment may be captured which may be less likely for those further out from
diagnosis. Second, given evidence that many patients with advanced cancers
may receive first- and second-line treatments (Temel et al. 2008), those closer
to diagnosis may be more likely to have engaged in active treatment. For those
living longer after diagnosis, preferences may have changed over time for
some (Temel et al. 2008). Increasing time since diagnosis may also be associ-
ated with the likelihood of having earlier EOL discussions with providers
(Mack et al. 2012), suggesting that such discussions for those living shorter
durations after diagnosis may be more likely to occur closer to death. Given
that EOL discussions are associated with less aggressive cancer treatment and
earlier referrals to hospice care (Wright et al. 2008), then those dying sooner
after diagnosis may be more likely to receive aggressive care for more of the
4 month EOL window in the current analysis. Other possibilities include
inadequate comprehension of prognosis or communication with providers
(Earle et al. 2008; Temel et al. 2008), and unrealistic expectations about treat-
ment benefits (Earle et al. 2008).

Prior studies have shown that both physicians and patients have diffi-
culty engaging in conversations about imminent death (Feeg and Elebiary
2005; Matsuyama, Reddy, and Smith 2006; Fadul et al. 2009; Peppercorn
et al. 2011). Such conversations might be especially difficult in cases where a
patient is newly diagnosed with a late-stage cancer, is predicted to have only a
few months to live, and has to come to terms with the prognosis and decide
whether to initiate palliative care instead of seeking treatments that are not
likely to be curative or prolong life. This difficulty in initiating discussions sur-
rounding EOL could explain the high cost reported in this study for cancer
patients who die soon after their diagnosis; they may continue to receive
aggressive multimodal treatments instead of undergoing palliative care.
Oncologists and other health care professionals providing cancer care should
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receive palliative care training to guide patients through EOL conversations
so patients do not feel they will be abandoned by health care professionals if
they are not receiving active treatments (Parks and Winter 2009; Morrison
et al. 2011). Zhang et al. (2009) showed that cancer patients who had EOL
conversations with their health care professionals chose decreased use of life-
sustaining treatments and had lower EOL costs, and better quality of life near
the EOL. They also were more likely to receive outpatient hospice care and
earlier hospice referrals. Lack of or very late enrollments in hospice are poten-
tial indicators of poor quality care at EOL (Earle et al. 2003). With better
understanding and information about dying and palliative care, patients are
more likely to hold meaningful EOL conversations with health care profes-
sionals that can guide decision making. Recent studies provide evidence that
use of palliative care consultation teams lowered Medicaid health care costs
without reducing appropriateness or quality of care (Zhang et al. 2009), but
Medicaid patients with cancer are less likely to have discussed hospice care
with providers (Huskamp et al. 2009).

To our knowledge, this is the first study to report the EOL costs for can-
cer patients enrolled in Medicaid. A few studies have reported cancer EOL
cost for Medicare beneficiaries and those privately insured. The Medicare
studies predominantly used data from the 1980s and estimated the incremen-
tal EOL cost for cancer patients to be $15,000 during the last year of life (Riley
et al. 1995; Brown et al. 1999). Given the increases in Medicare cost of care,
the estimated cost at the present time is likely to be much higher, but these esti-
mates and Medicare enrollees may not be directly comparable to Medicaid
beneficiaries who are younger but also have disabilities. A recent study using
private insurance claims from 2002 to 2009 found overall cost for cancer
patients during the last 6 months of life to be about $12,500 per month
($75,000 over 6 months) (Chastek et al. 2012). This is higher than the unad-
justed cost of about $8,750 per month ($35,000 over 4 months) reported for
Medicaid beneficiaries in this study and could potentially be due to restricted
coverage of health care services or lower payment rates for services in Medic-
aid compared to private insurers.

Other studies on the cost of EOL care indicate that use of high-intensity,
acute-care services at the EOL can contribute to increased costs of care (Fries
et al. 1993; Sharma et al. 2008; Abrahm 2011; Bergman et al. 2011).
Although our analysis did not examine intensity of care, increased inpatient
costs for cancer patients observed in this study could be consistent with such
findings. Another important finding from the current analysis is that costs
related to ambulatory care services are significantly higher for patients with
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cancer than for patients without cancer. It is uncertain to what extent the
higher ambulatory care costs for patients with cancer could be related to the
use of high-cost chemotherapy in the last months or weeks of life (Matsuyama,
Reddy, and Smith 2006). Future studies should investigate the types of ser-
vices provided to cancer patients in both inpatient and ambulatory care set-
tings to better understand the health care services provided at the EOL.

The rise in Medicaid enrollment expected to occur if health care reform
is implemented increases the importance of accounting for EOL cancer care
costs in the planning process for state Medicaid programs (Holahan et al.
2009). The incremental cost of cancer treatment for the 6-month postdiagnosis
period is estimated to range from $25,000 to $45,000 for Medicaid beneficia-
ries diagnosed at a regional and distant stage (Subramanian et al. 2010, 2011).
For those alive beyond the treatment phase and with a distinct EOL period, an
additional cost of about $10,000 will be incurred during the last 4 months of
life, a significant addition to the overall cost of cancer care. As of January
2013, 33 states limited Medicaid eligibility for parents to less than 100 percent
of the federal poverty level and, in most states, other nondisabled adults were
ineligible regardless of their income. In states that opt to expand Medicaid
enrollments, Medicaid eligibility will be significantly increased for low-
income parents and adults. Low-income uninsured individuals who will be
enrolling in Medicaid may have significant unmet needs because of lack of
access to usual sources of care through which preventive health care services,
including cancer screening, could have been provided (Pizer, Frakt, and
Iezzoni 2009). Therefore, these individuals may be diagnosed with late-stage
cancers on enrollment in Medicaid. Prior analysis has shown that Medicaid
beneficiaries who enroll around the time of diagnosis are more likely to be
diagnosed with later-stage cancers than are Medicaid beneficiaries who are
continuously enrolled in Medicaid before diagnosis (Bradley et al. 2005).
Nevertheless, low-income individuals who previously would have faced
substantial out-of-pocket cost and access-to-care issues will now be able to
qualify for Medicaid and obtain insurance coverage for cancer treatment,
EOL care, and other health care services.

Although claims data have been used extensively to assess costs of
cancer care, these data are collected for administrative purposes and have
limitations when used to estimate costs for specific cohorts. We pooled
data from two states to ensure that adequate sample sizes were available
for analysis, but state Medicaid programs have different cost structures,
and therefore even though the overall pattern of cost increases is general-
izable, the magnitude of the cost differences may not be the same. Thus,
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although we can conclude generally that EOL costs are higher for Medic-
aid patients with cancer than for those without cancer, the magnitude of
the difference may not be the same among state Medicaid programs. Our
study only included individuals who were continuously enrolled in Med-
icaid for 4 months before death. This cohort could differ from Medicaid
patients with cancer overall because of significant turnover in enrollment
(Ramsey et al. 2008). In addition, although we assessed incremental costs
using a matched cohort of cancer patients, there could be underlying dif-
ferences between these two groups, including comorbid conditions that
we were unable to capture in our matching process. We also did not have
information on cause of death and assessed all-cause mortality, which
could mask differences in cost by cause of death.

In addition, our study excluded dual enrollees whose cost patterns
may be different from those reported in this study. The focus of this
study was on the adult Medicaid beneficiaries and these costs are likely
to differ from aged-beneficiaries and our estimates are based on fee-for-
service enrollees which may not be generalizable to managed care benefi-
ciaries. We also did not directly address quality of care; the quality of
care provided to Medicaid beneficiaries may differ from other insurance
cohorts, including those with private coverage. Moreover, the accuracy of
the cost estimates depends on the completeness of claims submitted by
health care professionals for services provided, but because cancer and
EOL care are relatively expensive, and claims must be complete for
appropriate compensation to be received, we expect any bias caused by
missing information to be minimal. Furthermore, because we assessed the
incremental cost of cancer compared with the costs for the noncancer
cohort, the study is unaffected by any bias that may have been caused
by inaccuracies in the reporting of specific procedure codes, as we did
not rely on these codes to identify patients receiving cancer care.

Another consideration is that our study presented results for cancers
detected among the Medicaid population in the two states included in the
study. Because state Medicaid programs can differ in their eligibility crite-
ria, provider payment levels, and coverage policies, cancers diagnosed
among the overall population of adult Medicaid enrollees may be differ-
ent. Finally, our sample size was small for some of the types of cancer
analyzed, so future studies should be conducted with larger sample sizes
to confirm our study’s findings related to costs of treatment for these types
of cancer.
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CONCLUSIONS

The findings from this study suggest that EOL medical costs for adult Medic-
aid patients with cancer are significantly higher than those of similarly aged
Medicaid patients without cancer. Taking these higher costs into account is
important for assessing the future cost of cancer care for Medicaid enrollees.
Future studies should assess the quality of care provided to Medicaid cancer
patients in the last few months of life (Zhang et al. 2009; Heist, Gallagher, and
Temel 2012). Health care professionals should be strongly encouraged to dis-
cuss palliative care with cancer patients, when appropriate, as palliative care
may not only lower Medicaid health care costs but, more important, can
improve the quality and length of life of patients with cancer during the
months preceding their death (Temel et al. 2010).
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