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QUESTION ASKED: How do site of care and
other clinical and sociodemographic factors
influence the intensity of end-of-life care for
adolescent and young adult (AYA; age 15 to 39
years) oncology patients at a population level?

SUMMARY ANSWER: Of the 12,938 AYA
cancer decedents, 59% received at least one
intense end-of-life care intervention, and 30%
received two or more. Patients treated at non-
specialty centers were more likely than those at
specialty-care centers to receive two or more
intense interventions (odds ratio, 1.46; 95% CI,
1.32 to 1.62). Other sociodemographic and
clinical factors associated with two or more
intense interventions includedminority race/
ethnicity, younger age, and hematologic
malignancies.

WHAT WE DID: We conducted a retro-
spective, population-based analysis with the
California administrative discharge database
linked to death certificates to identify a cohort
Californians age 15 to 39 years who died be-
tween 2000 and 2011 with cancer. We exam-
ined receipt of previously developed and
validated markers of end-of-life care intensity,
including intensive care unit admission, in-
tubation ormechanical ventilation, tracheostomy

placement, gastrostomy tube placement, he-
modialysis, cardiopulmonary resuscitation, read-
mission in the last 30 days of life, and death in the
hospital.Amultivariable logistic regressionanalysis
wasconstructed toexamine factors associatedwith
receipt of two or more intense end-of-life care
interventions.

BIAS, CONFOUNDING FACTORS: This
population-based study is limited by the in-
formation available in the administrative data.
In particular, there is not information about
clinical stage, relapse, or age at diagnosis. It
also lacks important markers of end-of-life
care, such as timing of hospice referrals and
emergency department use in the last year of
life.

REAL-LIFE IMPLICATIONS: It is crucial to
ensure that all oncology patients have access to
high-quality end-of-life care. To ensure such
access, we need to better understand the un-
derlying reasons the disparities in end-of-life
care intensity found in this study exist and
include the high-intensity groups in studies of
end-of-life care preferences. It will also be
critical to monitor how rates of intensity and
specialty center access change with potential
changes in US insurance policy.

ReCAPs (Research
Contributions Abbreviated for
Print) provide a structured,
one-page summary of each
paper highlighting the main
findings and significance of
the work. The full version of
the article is available online at
jop.ascopubs.org.
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Abstract
Purpose
Cancer is the leading cause of nonaccidental death among adolescents and young adults

(AYAs). High-intensity end-of-life care is expensive andmaynot be consistentwith patient

goals.However, the intensityofend-of-life care forAYAdecedentswithcancer—especially

the effect of care received at specialty versus nonspecialty centers—remains

understudied.

Methods
We conducted a retrospective, population-based analysis with the California

administrative discharge database that is linked to death certificates. The cohort included

Californians age 15 to 39 years who died between 2000 and 2011 with cancer. Intense

end-of-life interventions included readmission, admission to an intensive care unit,

intubation in the lastmonth of life, and in-hospital death. Specialty centerswere defined as

Children’s Oncology Group centers and National Cancer Institute–designated

comprehensive cancer centers.

Results
Of the 12,938 AYA cancer decedents, 59% received at least one intense end-of-life care

intervention, and30%received twoormore.Patients treatedatnonspecialty centerswere

more likely than those at specialty-care centers to receive two or more intense

interventions (odds ratio [OR], 1.46; 95% CI, 1.32 to 1.62). Sociodemographic and clinical

factorsassociatedwith twoormore intense interventions includedminority race/ethnicity

(Black [OR, 1.35, 95% CI, 1.17 to 1.56]; Hispanic [OR, 1.24; 95% CI, 1.12 to 1.36];

non-Hispanic white: reference), younger age (15 to 21 years [OR, 1.36; 95% CI, 1.19

to 1.56; 22 to 29 years [OR,1.26; 95% CI,1.14 to 1.39]; $ 30 years: reference), and

hematologic malignancies (OR, 1.53; 95% CI, 1.41 to 1.66; solid tumors: reference).

Conclusion
Thirty percent of AYA cancer decedents received two or more high-intensity end-of-life

interventions. In addition to sociodemographic and clinical characteristics, hospitalization

in a nonspecialty center was associated with high-intensity end-of-life care. Additional

research is needed todetermine if these disparities are consistentwith patient preference.
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INTRODUCTION
Cancer is the leading cause of nonaccidental death among
adolescents andyoungadults (AYAs; ages 15 to39years) in the
United States.1 Despite approximately 9,000 cancer deaths in
AYAs annually, there is a paucity of literature about end-of-
life care for AYAs with cancer.2 End-of-life care is determined
by many interacting factors. Inpatient intensity, timely hos-
pice referrals, pain control, and caregiver outcomes are just
some important end-of-life outcomes. Treatment center, local
resources, patient and provider characteristics, and patient
and caregiver preferences are important determinants of a
patient’s end-of-life care. How these determinants influence
end-of-life care is not clearly understood, particularly at a
population level. In this study, we address this gap by de-
termining the impact of treatment center and patient char-
acteristics on one aspect of AYA oncology end-of-life
care—inpatient intensity—with a population-level approach.

End-of-life care intensity receives much attention in older
cancer decedents because of concerns that high-intensity care
is expensive, is inconsistent with goal-concurrent end-of-life
care, may be futile, and may actually harm the patient or

caregivers. ASCO and other professional organizations ad-
vocate forapalliativeapproachtopatientswith life-threatening
illnesses.3-7 The National Quality Forum endorses many in-
tensity markers for cancer decedents. In two prior studies,
approximately two thirds of AYAs with cancer received in-
tense end-of-life care, and disparities were based on primary
cancer diagnosis, patient age, and family income.8,9 However,
these studies examined single-payer populations, which limits
generalizability.

The prevalence of and factors associatedwithAYAend-of-
life care intensity at a full population level remain unstudied. It
is critical todeterminehowthesiteof care influencesAYAend-
of-life oncology care in addition to a determination of how
other clinical and sociodemographic factors influence end-of-
lifecare inadiversepopulation.This studyaddresses thesegaps
through a population-based approach that has sufficient
population heterogeneity to examine the impact of site of care,
clinical factors, and sociodemographic factors on intensity of
end-of-life care in AYA cancer decedents.

METHODS

Study Design and Oversight
We conducted a retrospective (2000 to 2011) population-
based analysis with the California Office of Statewide Health

Planning and Development (OSHPD) Private Patient Dis-
charge Data and Vital Statistics Death Certificate data. All
California hospitals, except federal facilities and prison hos-
pitals (. 500 hospitals), are required to submit information to
OSHPD. The discharge and death certificate databases are
linked with unique record linkage numbers for 2000 to 2011.
OSHPD includes the following informationon eachdischarge:
age, race/ethnicity, sex, residence zip code, payer, length of
stay, and up to 24 International Classification of Diseases
(ninth revision; ICD9) codes. The Stanford University in-
vestigational review board and the California Committee for
Protection of Human Subjects approved the study. Reporting
guidelines for an administrative data study were followed.13

Study Population
Thestudypopulation includedpatients age15 to39years at the
timeofdeathwhodiedbetween2000and2011 andwhohadan
oncologic diagnosis during any hospitalization within
6months of death or cancer as a cause of death (Fig 1). A list of
oncologic ICD9 codes was developed by combining the
Clinical Classification Software oncology diagnoses and on-

cologic ICD9 codes previously used in the OSHPD database.11,14

Potential nonmalignant conditions, such as carcinomas
in situ and abnormal Papanincolaou smears, were re-
moved. The resulting diagnoses were grouped according to
AYA site categories of the Surveillance, Epidemiology, and
End Results Program.15 Four oncologists independently
reviewed the list for completeness and accuracy. Death cer-
tificate cause-of-death categories for malignant neoplasms
(C00 to C97) were included. Patients who died as a result of
accidents or peripartum events were excluded.

Dependent Variables
The markers of intensity used in this study were previously
developed and validated, and many are endorsed by the Na-
tional Quality Forum.16-19 They include admission to an
intensive care unit (ICU), intubation or mechanical ventila-
tion, tracheostomy placement, gastrostomy tube placement,
hemodialysis, cardiopulmonary resuscitation (CPR), read-
mission in the last 30 days of life, and in-hospital death.16-19

ICD9 codes for intensity were described previously for all
except ICU admission, which is not directly coded.16 ICU
admission was determined by a code for intubation, me-
chanical ventilation, arterial catheterization, or central venous
pressure monitoring. A patient was considered a recipient of
an intervention if it was coded during an admission that took
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place entirely within the timeframe of interest. Location of
death was determined from death certificates or hospital
disposition of death.

Specialty centers (SCs) were defined as Children’s On-
cology Group (COG) centers for those younger than age 18
years and as National Cancer Institute (NCI)–designated
comprehensive cancer centers and/or COG centers for those
age 18 years or older. NCI-designated centers were not

considered SCs for patients younger than age 18 years, because
pediatric patients have improved outcomes when treated at
pediatric centers (ie, COG centers). COG centers were con-
sidered SCs for all ages, because many pediatric cancers can
occur in young adults who benefit from pediatric centers, and
because some patients would have been diagnosed before age
18 years, been appropriately treated at a COG center at di-
agnosis, and then remained there for continuity of care.
Patients were classified according to their admissions in the
last 6 months as only SC hospitalizations or as all other
hospitalization combinations.

Independent Variables
The sociodemographic variables included payer (health
maintenance organization [HMO], private insurance, and
public or no insurance), death age, sex, race/ethnicity, median
household income (from zip code–level median household
income and the 2004 federal poverty level [FPL]), and met-
ropolitan statistical area.20,21 They were pulled from death
certificate information, when available, or from last hospital
admission otherwise. Distance between hospitals and the

center-of-residence zip code was calculated between the
residence and (1) the last hospital and (2) the closest SC.
Cancer diagnoses were determined as described in the Study
Population section and grouped into hematologic malig-
nancies (leukemia and lymphoma) and nonhematologic
malignancies (solid tumors). The Elixhauser comorbidity
score was chosen, because it was developed with the OSHPD
database and included oncology patients.22,23 Each patient
scored one point for each nononcologic comorbidity category
present during the final admission.24 Interactions between age
and specialty center, specialty care and diagnosis, age and
diagnosis, and diagnosis and race/ethnicity were examined.

Statistical Analysis
Descriptive statisticswere calculated for each independent and
dependent variable.

Prevalence of intense end-of-life care interventions
Patients were categorized by the number of intense in-
terventionsreceived.Frequencycountswereperformed for the
entire cohort (N = 12,938).

Predictors of intensity of end-of-life care
With the a priori independent variables, logistic regression
models were constructed to determine factors associated with

Died in California, 2000-2011
(N = 2,163,379)

Unique individuals
(n = 13,352)

Age 15-39 years at time of death
(n = 58,646)

Cancer was cause
of death

on death certificate
(n = 12,140)

Cancer ICD9 during
admission within 6

months of death
(n = 12,567)

California residents, died in California
between 2000 and 2010 at age 15-39 years with cancer

(n = 12,938)

Admitted in last 6 months
(n = 12,272)

Age < 15 or > 39 years at
 time of death 
(n = 2,104,733)

No record linkage number
(n = 2,691)

Died of peripartum
event or accident

(n = 210)

Non-California resident
(n = 204)

Fig 1. Study population: California residents who died in California be-
tween 2000 and 2011 at age 15 to 39 years with cancer (but death was not
a result of peripartum events or accidents). ICD9, International Classification
of Diseases, ninth revision
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each intensitymarker andwith receipt of twoormore intensity
markers.Only the12,272patients (94%of thecohort)admitted
in the last 6 months were used in the regression to ensure
accurate insurance, comorbidity, and distance information.
The clinical and sociodemographic characteristics of these
12,272 patients were similar to those of the whole cohort
(Table 1). A sensitivity analysis was conducted in which in-
tubation or mechanical ventilation with ICU admission was
only counted as one intensity marker instead of as two
separate intensity markers.

Predictors of end-of-life care location
Logistic regressionmodels alsowere constructed to determine
sociodemographic factors and diagnoses associated with SC
hospitalization in the last 6 months. Some patients prefer
hospital death, but such deaths wouldmost likely occur on the
floor rather than in the ICU, so patients with a terminal ad-
mission with and without an ICU admission were compared.

Regression results

Adjusted odds ratios (ORs) and 95% CIs are reported. SAS
version 9.1 (SAS Institute, Cary, NC) was used.

RESULTS

Study Population Characteristics
There were 12,938 patients in the study population (Fig 1). In
the last 6 months of life, 25% of the patients were hospitalized
only at a SC, 70%were hospitalized at a nonspecialty center at
least once, and 5% were not hospitalized. Solid tumors (61%)
were more common than hematologic malignancies (39%).
The most common single diagnoses were CNS tumors (20%)
and non-Hodgkin lymphoma (22%). Two thirds (68%) of the
patients were age 30 years or older at the time of death; 46%
were non-Hispanic white, and 30% were Hispanic. Almost
half (48%) had public insurance or were self pay, 39% had
private non-HMO insurance, and 13% had HMO insurance
(Table 1).

Intensity of End-of-Life Care
More than half of the patients (59%) received at least one
inpatient high-intensity end-of-life intervention, and 30%
received two or more (Table 2). The most prevalent intense
interventions were hospital death (53%), readmission (20%),
and ICU admission (19%).

Factors Associated With High-Intensity End-of-Life
Care
Receipt of two or more intense end-of-life interventions was
associatedwithadmissionat anonspecialtycenter evenonce in
the last 6 months of life (OR, 1.46; 95% CI, 1.32 to 1.62;
reference: only SC admission) and with hematologic malig-
nancies (OR, 1.53; 95% CI, 1.41 to 1.66; reference: solid tu-
mors). Those with minority race/ethnicity status of non-
Hispanic black (OR, 1.35; 95% CI, 1.17 to 1.56), Hispanic
(OR, 1.24; 95% CI, 1.12 to 1.36), or other race/ethnicity (OR,
1.24; 95% CI, 1.11 to 1.40; reference for all: non-Hispanic
white) and with private non-HMO insurance (OR, 1.20; 95%
CI, 1.06 to 1.37; reference: HMO insurance) also were more
likely to have two or more intense interventions. Finally,
younger patients age 15 21 years (OR, 1.36; 95% CI, 1.19 to
1.56) and 22 to 29 years (OR, 1.26; 95% CI, 1.14 to 1.39;
reference for both: 30 to 39 years) weremore likely to have two
ormore intense interventions, aswere thosewho lived less than
10miles from the final hospital (0 to 5miles OR, 1.26 [95%CI,
1.15 to 1.38]; 6 to 10 miles OR, 1.16 [95% CI, 1.04 to 1.29];
reference: residence more than 10 miles from hospital;

Table 3). The sensitivity analysis that used intubation or
mechanical ventilation and ICUadmission as a single intensity
marker rather than two showed similar findings (data not
shown). A significant interaction was observed between SC
and age (P, .001). In particular, at nonspecialty centers, the
younger the patient, the more likely they were to receive
intense care, whereas, at specialty centers, 22 to 29 year olds
had the highest odds of intense care.

In separate regression models for hospital death, ICU ad-
mission, intubation, CPR, and readmission, the associationswith
receipt of the individual interventionswere similar for the receipt
of two or more intense interventions. In particular, those in-
terventions were associated with nonspecialty center admission,
younger age,minority race/ethnicity, hematologic diagnosis, and
proximity to last hospital (Appendix Table A1, online only).

Factors AssociatedWith Location of End-of-Life Care
Compared with patients who received their end-of-life care in
SCs, patients who received their end-of-life care in non-
specialty care hospitals were more likely to reside greater than
5miles fromanSC(6 to10milesOR,2.17 [95%CI, 1.95 to2.40];
. 10 miles OR, 2.22 [95% CI, 2.0 to 2.46; reference for both:
0 to 5 miles) and in a lower-income county (, 23 FPL OR,
1.44 [95% CI, 1.24 to 1.68]; 2 to 43 FPL OR, 1.17 [95% CI,
1.03 to 1.33]; reference for both: . 4 3 FPL). Patients at
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Table 1. Characteristics of the Study Population

Clinical and Sociodemographic
Characteristic

No. (%) of Patients

Whole
Population

Admitted in the
Last 6 Months
(regression population)

With Hospital Death

No Terminal
ICU Admission

Terminal
ICU Admission

P (ICU admission
or not)

Age at death, years 12,938 (100) 12,272 (100) 4,573 (100) 2,270 (100)
15-21 1,463 (11.3) 1,383 (11.3) 620 (13.6) 289 (12.7) , .001
22-29 2,634 (20.4) 2,514 (20.5) 916 (20) 557 (24.5)
30-39 8,841 (68.3) 8,375 (68.2) 3,037 (66.4) 1,424 (62.7)

Treatment center
Always specialty 3,209 (24.8) 3,209 (26.1) 1,232 (27) 551 (24.3) .47
Not always specialty 9,063 (70.1) 9,063 (73.9) 3,340 (73) 1,719 (75.7)
Not admitted last 6 months 666 (5.2) NA NA NA

Insurance
HMO 1,722 (13.3) 1,586 (12.9) 540 (11.8) 295 (13) .23
Private 5,018 (38.8) 4,718 (38.4) 1,803 (39.4) 857 (37.8)
Public/self 6,194 (47.9) 5,964 (48.6) 2,227 (48.7) 1,118 (49.3)

Sex
Male 6,716 (51.9) 6,391 (52.1) 2,396 (52.4) 1,266 (55.8) .86
Female 6,221 (48.1) 5,880 (47.9) 2,176 (47.6) 1,004 (44.2)

Race/ethnicity
White 5,963 (46.1) 5,568 (45.3) 1,981 (43.3) 911 (40.1) .0055
Black 1,177 (9.1) 1,140 (9.3) 440 (9.6) 260 (11.5)
Hispanic 3,908 (30.2) 3,758 (30.6) 1,413 (30.9) 757 (33.3)
Other 1,890 (14.6) 1,806 (14.7) 739 (16.2) 342 (15.1)

Median household income by zip code, 3 FPL
Unknown 238 (1.8) 224 (1.8) 85 (1.9) 49 (2.2) .28
, 2 3,051 (23.6) 2,928 (23.9) 1,104 (24) 565 (24.9)
2-4 7,813 (60.4) 7,405 (60.4) 2,719 (59.5) 1,358 (59.8)
. 4 1,836 (14.2) 1,715 (14.0) 665 (14.5) 298 (13.1)

MSA .15
Rural 857 (6.6) 789 (6.4) 300 (6.6) 115 (5.1)
Urban 12,081 (93.4) 11,483 (93.6) 4,273 (93.4) 2,155 (94.9)

Year of death
2000-2003 4,733 (36.6) 4,535 (37.0) 1,778 (38.9) 762 (33.6) , .001
2004-2007 4,436 (34.3) 4,145 (33.8) 1,564 (34.2) 803 (35.4)
2008-2011 3,769 (29.1) 3,592 (29.3) 1,231 (26.9) 705 (31.1)

Cancer diagnosis
Hematologic malignancies 5,021 (38.8) 4,977 (40.6) 2,133 (46.6) 1,219 (53.7) , .001
Acute lymphoblastic leukemia 873 (6.8) 863 (7.0) 430 (9.4) 246 (10.8)
Acute myelogenous leukemia 721 (5.6) 712 (5.8) 355 (7.8) 225(9.9)
Other leukemia 298 (2.3) 293 (2.4) 121 (2.7) 104 (4.6)
Non-Hodgkin lymphoma 2,829 (21.9) 2,821 (23.0) 1,139 (24.9) 533 (23.5)
Hodgkin lymphoma 300 (2.3) 288 (2.3) 88 (1.9) 111 (4.9)
Solid tumors 7,917 (61.2) 7,295 (59.4) 2,440 (53.4) 1,023 (45.1)
CNS tumors 2,646 (20.4) 2,474 (20.2) 768 (16.8) 348 (15.3)
Bone tumors 1,422 (11.0) 1,387 (11.3) 491 (10.7) 182 (8.0)
Soft tissue sarcoma 542 (4.2) 515 (4.2) 209 (4.6) 107(4.7)

(continued on following page)
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nonspecialty centers were more likely to have non-HMO
private insurance (OR, 1.65; 95% CI, 1.45 to 1.88) or public
insurance/self pay (OR, 1.79; 95%CI, 1.58 to 2.03; reference for
both: HMO insurance) and to have black (OR, 1.24; 95% CI,
1.06 to 1.46) and other racial/ethnic identities (OR, 1.22; 95%
CI, 1.07 to 13.9; reference for both: non-Hispanic white).
Patients atnonspecialty centers alsoweremore likely to beolder
(22 to 30 years OR, 3.84; [95%CI, 3.34 to 4.42];$ 31 years OR,
5.53 [95% CI, 4.87 to 6.27]; reference for both: 15 to 21 years)
and to have solid tumors (OR, 1.49; 95% CI, 1.37 to 1.63;
reference: hematologic malignancies; Table 3).

Of the patients who had an in-hospital death, patients with
an ICU admission during the terminal admission differed
significantly from those without an ICU admission. Age at
death, treatment center, sex, race/ethnicity, metropolitan
statistical area, death year, diagnosis, comorbidity, and dis-
tance fromhospital all were significantly different between the
two groups (Table 1).

DISCUSSION
In this population-based study, the majority (59%) of AYA
cancer decedents received at least one intense end-of-life care
intervention, and nearly a third (30%) received two or more
interventions. Nonspecialty centers weremore likely than SCs

to deliver high-intensity end-of-life care. High-intensity end-
of-life care also was more common among AYAs who died at
younger ages, thosewith an ethnicminority identity, and those
with hematologic malignancies. The observed prevalence of
intense end-of-life care among AYAs with cancer (59%) was
slightly lower than in previous studies (68% and 75%).8,9 This
difference could be explained by differences in definitions or
study sampling. In the HMO study, the composite definition
of end-of-life care intensity included emergency department
use and admission in the last month (instead of readmission)
but not hospital death.8 The prevalence of individual intensity
markers is more consistent: the rate of ICU admissions in this
study (19%), for example, was comparable to that observed in
previous studies (21% to 22%).8,9 The prevalence of high-
intensity care in this study’s population was higher than in the
Medicare population: 53% of this population died in the
hospital versus 29% to 30% of Medicare patients; 18% of this
populationwas readmitted in the last 30days versus 9% to10%
ofMedicare patients.25,26 Because younger age was associated
with increased intensity, these differences are unsurprising.
However, whether this difference is goal concurrent and
appropriate or does not respect patient wishes is unknown.

There is variation in intensity of end-of-life care for AYA
oncologypatients; specifically, administrationof suchcarewas

Table 1. Characteristics of the Study Population (continued)

Clinical and Sociodemographic
Characteristic

No. (%) of Patients

Whole
Population

Admitted in the
Last 6 Months
(regression population)

With Hospital Death

No Terminal
ICU Admission

Terminal
ICU Admission

P (ICU admission
or not)

Melanoma and skin cancer 147 (1.1) 113 (0.9) 40 (0.9) 10 (0.4)
Head and neck 156 (1.2) 135 (1.1) 48 (1.1) 16 (0.7)
Respiratory 943 (7.3) 911 (7.4) 349 (7.6) 152 (6.7)
GI 1,332 (10.3) 1,236 (10.1) 406 (8.9) 148 (6.5)
Gynecology/urology 413 (3.2) 346 (2.8) 88 (1.9) 58 (2.6)
Breast 124 (1.0) 24 (0.2) 7 (0.2) 2 (0.09)
Miscellaneous 192 (1.5) 154 (1.3) 34 (0.7) 28 (1.2)

No. of comorbidities at final hospitalization
0 3,273 (25.3) 2,774 (22.6) 956 (20.9) 205 (9.0) , .001
1 3,438 (26.6) 3,333 (27.2) 1,184 (25.9) 3,480 (21.2)
$ 2 6,227 (48.1) 6,165 (48.3) 2,433 (53.2) 1,585 (69.8)

Distance from last hospitalization to home, miles
0-5 4,916 (38.0) 4,729 (37.0) 1,721 (37.6) 966 (42.6) , .001
6-10 2,641 (20.4) 2,516 (20.5) 968 (21.2) 442 (19.5)
. 10 5,381 (41.6) 5,027 (40.9) 1,884 (41.2) 862 (37.8)

Abbreviations: FPL, federal poverty level (zip code–level data); HMO, health maintenance organization; ICU, intensive care unit; MSA, metropolitan statistical
area; NA, not applicable.
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more frequent in nonspecialty centers. The association is
particularly interesting, because AYA oncology patients are
less likely than their younger peers to be treated at SCs.10-12

This is a timely issue as the Affordable Care Act (ACA) is
reconsidered: currently, 41% of ACA networks lack an NCI-
designated cancer center, whichmay limit SC access for many
patients.27 If the ACA Medicaid expansion ends, even fewer
patientsmayhave SC access, because public insurance/self pay
is associated with nonspecialty center end-of-life use. Older
patients, certain minorities, those with solid tumors, those
with non-HMO insurance, those living further from SCs, and

those in lower-income counties were more likely to be hos-
pitalized at nonspecialty centers. Interestingly, blacks, but not
Hispanics, were more likely to be hospitalized at nonspecialty
centers. To our knowledge, this is the first time a nuanced
understanding of the variation in SC use at the end of life is
described in the literature.

We identified additional subgroups with higher rates of
intense end-of life care, includingyoungerpatients,minorities,
thosewithhematologicmalignancies, and those livingcloser to
the hospital. Similar disparities were found in several studies
not conducted in AYA populations, mainly in the Medicare
population and internationally.25,26,28-30 These associations
held true when intubation and or mechanical ventilation plus
ICU admission were counted as one intensity marker. This

adds to previousAYAstudies, which found that high-intensity
care was associated with Asian ethnicity, advanced cancer
diagnosis, discontinuous Medicaid enrollment, and higher
family income in addition to the broader findings in this study
of diagnosis, race/ethnicity, and age.8,9 These differences are
unsurprising, because this study has a 10-fold larger study
population than previous AYA studies, which provided more
power todetect differences between groups andamorediverse
population than studies limited to a certain geographic area or
insurance status or to insurance continuity.8,9

Our findings may carry important implications for health
care financingandhealthdisparities. Improvements in end-of-
life care may help reduce overall health care costs. End-of-life
care accounts for approximately 25% of Medicare spending,
and there is growing evidence that patients do not desire in-
tense end-of-life care, which may be harmful.31-33 The ma-
jority of older adultswho know they are dying donotwant life-
extending measures.34,35 Among the adult caregivers of dying
patients,more intense end-of-life care is associatedwithworse
outcomes (eg, major depressive disorders, post-traumatic
stress disorder).36,37 Less is known about the impact of intense

end-of-life care on AYA patients and their families, but one
study of 17 adolescent oncology patients showed that 94%
would want to die at home and that 88%would want a natural
death.38 Reduction of end-of-life care intensity for these AYA
patients may improve care quality and reduce health care
costs.

Like any population-level study, this study has limitations
to consider. The population-based study is limited to patients
from California, but 10% of the US population resides in
California and California is diverse, so it can shed light on
national trends.21 This study was restricted to patients in the
linked death certificate patient discharge database. Therefore,
patients who were not admitted at any point in their lives;
those only admitted at prison, VeteransAffairs, or out-of-state
hospitals; or patients without record linkage numbers, were
missed. If many patients were never hospitalized, this study
would be biased toward more intensity. There are 2,777 AYA
oncology patients in the death certificate database who are
without a record linkage number, because they were never
admitted at a qualifying hospital, had never been admitted
anywhere, or were admitted but had no linkage number.
However, 44% of the 2,777 unlinked patients died in the
hospital (compared with 53% in the study population).
Therefore, the population in the linked database and the
patients without a record linkage number seem to have

Table 2. End-of-Life Intensity Rates of the Study
Population

Intensity Rate During
Final Hospitalization No. (%) of Patients

Within 30 days of death
Admitted to the ICU 2,424 (18.7)
Intubation/mechanical ventilation 2,102 (16.2)
Tracheostomy placed 82 (0.6)
Gastrostomy tube placed 128 (1.0)
Hemodialysis 436 (3.4)
Enteral/parenteral nutrition 738 (5.7)
Cardiopulmonary resuscitation 667 (5.2)

Hospital death 6,843 (52.9)

Other services in last 30 days
Inpatient chemotherapy in last 14 days 402 (3.1)
Readmission in last month 2,629 (20.3)

No. of medically intense interventions
0 5,355 (41.4)
1 3,713 (28.7)
$ 2 1,517 (29.9)

Abbreviation: ICU, intensive care unit.
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Table 3. Odds of Two or More Intense End-of Life Care Interventions and of End-of-Life Care at a Nonspecialty Center

Characteristic

Two or More Intense End-of-Life
Care Interventions End-of-Life Care at Nonspecialty Center

Adjusted OR 95% CI P Adjusted OR 95% CI P

Age, years
15-21 1.36 1.19 to 1.56 , .001 Reference
22-29 1.26 1.14 to 1.39 , .001 3.84 3.34 to 4.42 , .001
30-39 Reference 5.53 4.87 to 6.27 , .001

Location of hospitalization
Always specialty Reference NA
Not always specialty 1.46 1.32 to 1.62 , .001 NA

Sex
Male Reference Reference
Female 0.95 0.88 to 1.03 .21 1.07 0.98 to 1.16 .14

Race/ethnicity
White Reference Reference
Black 1.35 1.17 to 1.56 , .001 1.24 1.06 to 1.46 .008
Hispanic 1.24 1.12 to 1.36 , .001 1.09 0.98 to 1.21 .01
Other 1.24 1.11 to 1.40 , .001 1.22 1.07 to 1.39 .003

Income, 3 FPL
, 2 Reference Reference
2-4 0.98 0.89 to 1.08 .73 1.44 1.24 to 1.68 , .001
. 4 0.93 0.81 to 1.07 .32 1.17 1.03 to 1.33 .02

MSA status
Urban Reference Reference
Rural 0.93 0.79 to 1.11 .41 1.16 0.94 to 1.43 .16

Death year
2000-2003 Reference NA
2004-2007 1.00 0.91 to 1.10 .97 NA
2008-2011 0.91 0.82 to 1.01 .07 NA

Diagnosis
Solid Reference 1.49 1.37 to 1.63 , .001
Hematologic 1.53 1.41 to 1.66 , .001 Reference

No. of comorbidities
0 Reference NA
1 1.39 1.23 to 1.56 , .001 NA
$ 2 2.10 1.88 to 2.34 , .001 NA

Distance to last hospital (2ormore interventionanalyses)or
specialty center (nonspecialty center care analysis), miles
0-5 1.26 1.15 to 1.38 , .001 Reference
6-10 1.16 1.04 to 1.29 .01 1.43 1.28 to 1.59 , .0001
. 10 Reference 2.22 1.99 to 2.46 , .001

Insurance
HMO Reference Reference
Private 1.20 1.06 to 1.37 .01 1.65 1.45 to 1.88 , .001
Public/self 1.03 0.91 to 1.17 .66 1.79 1.58 to 2.03 , .001

Abbreviations: FPL, federal poverty level (from zip code–level data); HMO, health maintenance organization; MSA, metropolitan statistical area; NA, not
applicable; OR, odds ratio.

Copyright © 2017 by American Society of Clinical Oncology Volume 13 / Issue 9 / September 2017 n jop.ascopubs.org e777

Intensity of Adolescent and Young Adult Oncology End-of-Life Care

http://jop.ascopubs.org


comparable rates of the one intensity marker compared
with the linked and unlinked patients. Some end-of-life
intensity studies restrict themselves to patients who have
known terminal diagnoses (ie, stage IV diagnosis or relapse)
to exclude patients who may receive intense interventions
as a result of a sudden event, like sepsis, from which patients
have a good chance of recovery.However, staging and relapse
information is not available in OSHPD. The rates described
here are consistent with (and actually more conservative
than) the previous, smaller AYA studies.8,9 In addition,
diagnosis age could not be determined in OSHPD. OSHPD
has linked death certificates and final hospital admission for
2000 to 2011, but it has not yet linked more recent years.
Therefore, this study does not reflect recent changes such as
increased immunotherapy and the ACA. Other important
end-of-life markers—hospice use and emergency department
use in the last month—are not available in sufficient detail in
the OSHPD database. There is a need for a robust hospice
marker in this population, because some hospice agencies will
not take a patient younger than a certain age. Therefore, the
number of hospice agencies or hospice patients served in the

local area may not be appropriate for this age group. Instead,
this study focuses on inpatient care, and there may be dif-
ferent ethical implications and drivers for inpatient (eg, CPR,
hospital death) versus outpatient (eg, emergency de-
partment visits) intensity. Therefore, inpatient and out-
patient intensity each deserve individual attention.16-18

This study has the advantage of being a full population
study with diverse insurers, which allows for an overall
assessment of intensity rates and disparities in intensity of
end-of-life care.

In conclusion, this population-based study finds that
almost two thirds of AYA cancer decedents received in-
tense end-of-life care and that younger patients, blacks,
patients with hematologic malignancies, those with non-
HMO insurance, and those hospitalized at nonspecialty
centers aremore likely to receive intense end-of-life care. It
will be important to understand the underlying reasons for
the association of these clinical and demographic char-
acteristics with high-intensity care. It also will be partic-
ularly important to monitor how rates of intensity and
SC access change with potential changes in US insurance
policy.
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Appendix

Table A1. Adjusted Odds of Key Individual Intense End-of-Life Care Interventions

Characteristic

Hospital Death ICU Admission Intubation CPR Readmission

OR (95% CI) P OR (95% CI) P OR (95% CI) P OR (95% CI) P OR (95% CI) P

Location of hospitalization
Always specialty*

Not always specialty 1.15 (1.04 to 1.26) .004 1.21 (1.08 to 1.36) .001 1.22 (1.08 to .138) .002 1.61 (1.30 to 2.00) , .001 1.86 (1.65 to 2.09) , .001

Age, years
15-21 1.84 (1.62 to 2.11) , .001 1.45 (1.24 to 1.69) , .001 1.36 (1.16 to 1.61) , .001 1.34 (1.03 to 1.74) .03 1.18 (1.01 to 1.37) .04
22-29 1.26 (1.15 to 1.39) , .001 1.42 (1.26 to 1.59) , .001 1.39 (1.23 to 1.56) , .001 1.04 (0.84 to 1.27) .74 1.02 (0.91 to 1.14) .80
30-39*

Sex
Male*
Female 0.99 (0.92 to 1.07) .81 0.91 (0.83 to 1.00) .06 0.92 (0.83 to 1.01) .08 0.88 (0.75 to 1.04) .1302 1.00 (0.91 to 1.09) .92

Race/ethnicity

White*
Black 1.41 (1.23 to 1.62) , .001 1.34 (1.13 to 1.58) , .001 1.40 (1.18 to 1.67) , .001 1.87 (1.45 to 2.42) , .001 1.19 (1.01 to 1.40) .03
Hispanic 1.26 (1.15 to 1.38) , .001 1.22 (1.09 to 1.37) , .001 1.30 (1.15 to 1.47) , .001 1.24 (1.02 to 1.52) .03 1.18 (1.06 to 1.31) .003
Other 1.43 (1.27 to 1.60) , .001 1.14 (0.99 to 1.32) .07 1.15 (0.99 to 1.33) .08 1.11 (0.86 to 1.43) .43 1.12 (0.98 to 1.28) .09

Income, 3 FPL

, 2*
2 to 4 1.00 (0.91 to 1.10) .97 1.00 (0.89 to 1.12) .93 1.02 (0.90 to 1.15) 0.80 0.85 (0.70 to 1.03) .09 1.07 (0.96 to 1.19) .25
. 4 1.08 (0.94 to 1.23) .27 0.94 (0.80 to 1.12) .49 0.95 (0.80 to 1.14) .60 0.79 (0.59 to 1.05) .10 0.95 (0.81 to 1.11) .53

MSA status

Urban*
Rural 0.96 (0.82 to 1.13) .62 0.81 (0.65 to 1.00) .05 0.82 (0.65 to 1.03) .09 0.97 (0.68 to 1.39) .89 1.06 (0.88 to 1.27) .56

Death year
2000-2003*
2004-2007 0.95 (0.87 to 1.04) .28 1.06 (0.95 to 1.19) .29 1.09 (0.97 to 1.23) .15 1.02 (0.84 to 1.24) .85 0.92 (0.83 to 1.03) .13

2008-2011 0.75 (0.68 to 0.83) , .001 1.00 (0.89 to 1.12) .96 1.05 (0.92 to 1.18) .49 0.91 (0.74 to 1.12) .37 0.88 (0.79 to 0.98) .02

Diagnosis
Solid tumor*
Hematologic

malignancy

2.13 (1.97 to 2.31) , .001 1.67 (1.51 to 1.83) , .001 1.76 (1.59 to 1.94) , .001 1.66 (1.41 to 1.96) , .001 1.15 (1.05 to 1.26) .003

No. of comorbidities
0*
1 1.33 (1.19 to 1.47) , .001 1.99 (1.68 to 2.36) , .001 1.82 (1.52 to 2.18) , .001 2.01 (1.45 to 2.78) , .001 1.07 (0.94 to 1.21) .30
$ 2 2.48 (2.25 to 2.74) , .001 3.93 (3.37 to 4.58) , .001 3.54 (3.01 to 4.16) , .001 3.72 (2.78 to 4.99) , .001 0.97 (0.86 to 1.09) .59

Distance from hospital,
miles
0-5 1.15 (1.06 to 1.26) .002 1.24 (1.11 to 1.38) , .001 1.32 (1.17 to 1.43) , .001 1.10 (0.91 to 1.34) .31 1.05 (0.95 to 1.16) .36
6-10 1.13 (1.02 to 1.25) .02 1.04 (0.91 to 1.18) .58 1.09 (0.95 to 1.25) .23 1.10 (0.88 to 1.38) .41 1.12 (1.00 to 1.27) .06
. 10*

Insurance
HMO*
Private 1.34 (1.19 to 1.51) , .001 1.10 (0.94 to 1.28) .24 1.11 (0.94 to 1.30) .23 0.81 (0.63 to 1.04) .10 1.13 (0.98 to 1.31) .11
Public/self 1.18 (1.05 to 1.13) .007 0.98 (0.80 to 1.14) .81 1.00 (0.85 to 1.17) .95 0.75 (0.59 to 0.96) .02 1.07 (0.92 to 1.23) .38

NOTE. FPL is from zip code–level data through Claritas (Ithaca, NY).
Abbreviations: CPR, cardiopulmonary resuscitation; FPL, federal poverty level; HMO, health maintenance organization; ICU, intensive care unit; MSA,
metropolitan statistical area; OR, odds ratio.
*Reference value.
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