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Unplanned hospitalizations for metastatic cancers: The changing 
 patterns of inpatient palliative care, discharge to hospice care,  
and in-hospital mortality in the United States
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Abstract

Objective: To describe the rates and temporal trends of inpatient end-of-life care among 

 patients hospitalized with metastatic cancer in the United States. 

Methods: We used data from the Nationwide Inpatient Sample to conduct a cross-sectional 

analysis of unplanned inpatient hospitalizations of patients aged 18 years or older with metastatic 

cancer from 2002 to 2011. Multivariable logistic regression was used to assess patient-and hospital-

level predictors of discharge to hospice care, palliative care, and in-hospital mortality. Temporal 

trends in outcomes were characterized with use of joinpoint regression.

Results: There were an estimated 350,241 unplanned hospitalizations per year of patients with 

a diagnosis of metastatic cancer. During their inpatient stay, 5.8% of patients received palliative 

care, and among those discharged alive, 12.2% were referred to hospice care. The rate of inpatient 

palliative care increased from 2.3% to 13.6%, the rate of discharge to hospice care increased from 

4.1% to 15.6%, and the in-hospital mortality rate decreased from more than 14.0% to 9.8%. These 

patterns were consistent across cancer subtypes, and were most pronounced among patients with 

extreme risk of mortality.

Conclusion: Despite increases in the provision of comfort-oriented care to patients with meta-

static cancer, few receive such services. We recommend screening protocols in hospitals to identify 

patients who are good candidates for palliative care consultation and hospice referral.
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Introduction

Despite improvements in treatment and sur-

vival, cancer remains the second leading cause 

of death in the United States, behind only heart 

disease [1, 2]. Cancer is already the leading 

cause of death in several US states and among 

some racial/ethnic groups [2], and accounts for 

nearly one in every four deaths [1]. Furthermore, 

relative to heart disease, which tends to kill the 

very old, cancer, specifically among women, 

predominantly kills the middle-aged [3]. 

Patients with terminal cancer often undergo 

intensive treatment, with more than 60% 

experiencing hospitalization in the last 

month of life [4]. Intensive treatment at the 

end of life, when comfort-oriented care is 

preferred by patients and their families, has 

been recognized as one of the major forms 
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of overtreatment that contributes substantially to the billions 

of dollars in wasteful healthcare spending each year in the 

United States [5]. Moreover, aggressive and unnecessary care 

at the end of life is often not congruent with patient prefer-

ences or health-related quality of life [6–8]. Thus for patients 

with advanced cancer, in addition to early initiation of pallia-

tive care services, timey hospice referral is likely to improve 

patient satisfaction at the end of life and reduce healthcare 

costs. A lesser-known issue concerns the most appropriate 

time to initiate such interventions at a population level. 

Although cancer patients, particularly those with advanced 

stages of disease, experience frequent interactions with the 

healthcare system at the end of life, end-of-life discussions are 

typically not initiated in time [9, 10]. Hence such encounters 

constitute missed opportunities for more appropriate services 

for end-stage cancer, including palliative care and hospice 

care. With their finding that an unscheduled hospitalization 

for a patient with metastatic cancer is a marker of death in the 

near term, Rocque et al. [11] provided insights into issues sur-

rounding ‘trigger events’ and the appropriate time to initiate 

end-of-life discussions. They recommended that any patient 

with metastatic cancer who experiences an unscheduled hospi-

talization, given the diminished chances of survival following 

discharge, should be considered hospice eligible and suitable 

for end-of-life planning. Therefore an unplanned hospitaliza-

tion episode in a patient with advanced metastatic cancer can 

be viewed as an easily identifiable event that could become 

a screening and intervention point for improving end-of-life 

care in cancer patients.

At the national level in the United States, few data exist 

regarding temporal trends in the provision of palliative care 

and hospice referral services in patients with advanced cancer, 

except for one study assessing these end-of-life care options 

among patients with metastatic ovarian cancer [12] and 

another assessing discharge to hospice care among patients 

with metastatic prostate cancer [13]. We examined cancers 

in the United States with the 10 highest age-adjusted death 

rates across both sexes; these were responsible for 70% of the 

estimated 580,350 US cancer deaths in 2013 [1]. The primary 

aims of this study were to (1) assess trends in inpatient pal-

liative care, in-hospital mortality, and discharge to hospice 

care among patients hospitalized with an advanced stage (i.e., 

metastasis) of any of the top 10 most deadly cancers in the 

period from 2002 to 2011; (2) estimate changes in these trends 

over time with use of joinpoint regression; and (3) identify 

patient- and hospital-level predictors of discharge to hospice 

care, palliative care, and in-hospital mortality.

Methods

Study design and data sources

We conducted a retrospective cross-sectional analysis of inpa-

tient hospitalizations in the United States between January 1, 

2002, and December 31, 2011, using data from the Healthcare 

Cost and Utilization Project’s (HCUP’s) Nationwide Inpatient 

Sample (NIS). The NIS represents the largest all-payer, pub-

licly available inpatient database in the United States. To create 

the nationally representative database each year, all nonfederal 

community hospitals from participating states (1049 hospitals 

from 46 states in 2011) are classified into strata based on five 

hospital-level characteristics: geographic region of the United 

States, urban/rural location, number of beds, type of owner-

ship, and teaching status. By means of a systematic random 

sampling process, 20% of hospitals are selected from each 

stratum, and all inpatient hospitalization records from selected 

hospitals constitute the annual NIS database. To facilitate use 

of the NIS to generate national frequency and prevalence esti-

mates, HCUP calculates sampling weights from this two-stage 

clustered design and provides them with each annual database.

Study population

Our target population consisted of patients aged 18 years or 

older who were hospitalized with metastatic cancer in the 

United States between January 1, 2002, and December 31, 

2011. We restricted our analysis to primary site cancers with 

the 10 highest age-adjusted cancer death rates in the United 

States, which we ascertained from the US cancer statistics 

produced by the Centers for Disease Control and Prevention 

and the National Cancer Institute [14]. Using the International 

Classification of Diseases, Ninth Edition, Clinical 

Modification (ICD-9-CM) codes, we selected hospitaliza-

tions for patients with a diagnosis of one or more of the fol-

lowing primary site cancers: lung (162.2–162.9, 209.2, 231.2); 

colorectal (153.0–153.9, 154.0, 154.1, 154.8, 230.3, 230.4); 

female breast (174.0–174.9, 233.0); prostate (185.0, 233.4); 
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pancreatic (157.0–157.9); ovarian (183.0); liver (155.0–155.2, 

230.8); uterine (179, 182.0–182.8, 233.2); non-Hodgkin’s 

lymphoma (200.0–200.9, 202.0-202.3, 202.7-203.0); leuke-

mia (202.4–202.5, 203.1–203.1, 204.0–204.9, 205.0–205.9, 

206.0–206.9, 207.0–207.8, 208.0–208.9). We then used 

the presence of additional diagnosis codes for secondary 

malignant neoplasms (196.0–198.9) to restrict our analysis 

to hospitalizations for metastatic cancer. Although rare, we 

excluded hospitalization records, regardless of the presence of 

metastatic cancer, in which the primary reason for admission 

was associated with pregnancy or childbirth. Last, since this 

study focused on end-of-life care, we excluded those hospi-

talizations that were elective (i.e., planned), including those in 

which the primary purpose was the administration of chemo-

therapy, immunotherapy, or radiotherapy (Fig. 1).

End-of-life care outcomes

We examined the prevalence and temporal trends of three 

clinical outcomes associated with end-of-life care: receipt of 

inpatient palliative care services, in-hospital mortality, and 

discharge to hospice care for those that survive the hospitali-

zation episode. Discharge to hospice care was defined with use 

of the “discharge disposition” documented on the hospitaliza-

tion record, and constituted both hospice care to be received 

at home and hospice care to be provided by a certified medi-

cal facility. Receipt of inpatient palliative care was identified 

by means of the presence of the V66.7 ICD-9-CM code as a 

principal or secondary diagnosis. Last, in-hospital mortality 

was defined as death before hospital discharge and operation-

alized as a discharge disposition of “expired.” For patients 

who were discharged alive, we were unable to assess any 

Fig. 1. Determination of a nationally representative sample of unplanned hospitalizations of patients with a diagnosis of selected metastatic cancer 

aged 18 years or older, Nationwide Inpatient Sample, United States, 2002–2011. The frequencies presented are the raw (unweighted) number of 

inpatient hospitalizations. When weighted, the final analytic population of 739,807 represents 3,502,408 hospitalizations in the United States. 
aSelected primary site cancers include those in the top 10 highest age-adjusted cancer mortality rates based on 2013 data from the United States 

Cancer Statistics (available at https://www.cdc.gov/uscs).
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posthospitalization events (e.g., subsequent receipt of hospice 

care, palliative care, or mortality) following discharge because 

of the cross-sectional nature of the dataset. 

Patient- and hospital-level covariates

For each inpatient hospitalization, the NIS database captures 

various sociodemographic and clinical characteristics. Patient 

age was categorized as 18–39 years, and then in 10-year strata 

for ages 40 years and older (e.g., 40–49 years, 50–59 years). 

Self-reported race/ethnicity, which is reported differently across 

states, was standardized by first grouping this as Hispanic or 

non-Hispanic, and then further classifying the non-Hispanics 

by race (non-Hispanic white, non-Hispanic black, or non-

Hispanic other). Insurance status was based on the primary 

payer for the hospitalization, and was classified as Medicare, 

Medicaid, private, uninsured (self-pay or no charge), and other. 

Socioeconomic status was estimated from the median house-

hold income in the patient’s zip code of residence, and estimated 

values were grouped into quartiles. Clinical factors included 

the timing of hospital admission (weekday vs. weekend), the 

primary cancer site, the site of metastasis, the patient’s chronic 

disease burden, and the estimated risk of mortality while hospi-

talized. To assess the chronic disease burden, we used HCUP’s 

Chronic Condition Indicator software [15] to classify each 

patient’s diagnosis as chronic or not chronic and, if chronic, to 

determine the specific body system(s) affected. We then cre-

ated a variable to indicate the number of different body systems 

impacted by chronic conditions (zero or one, two or three, four 

or five, or six or more systems). The inpatient risk of mortality 

was first based on the diagnosis-related group to which a patient 

was assigned on the basis of age, sex, comorbidities, and diag-

noses and procedures received during the stay. Then, with use of 

a proprietary algorithm developed by 3MTM  Health Information 

Systems [16], these were ‘severity-adjusted’ into all-patient 

refined diagnosis-related groups, and the risk of mortality was 

categorized as minor, moderate, major, or extreme.

We also considered several characteristics of the treating 

hospital that are captured within the NIS databases, including 

US census region (Northeast, Midwest, South, and West), hos-

pital size based on the number short-term acute beds in a hos-

pital (small, medium, and large), and location/teaching status 

(urban–teaching, urban–nonteaching, and rural).

Statistical analyses

Descriptive statistics were used to describe the distribution of 

patient and hospital characteristics among unplanned hospi-

talizations of patients with a diagnosis of one or more of the 

selected metastatic cancers. We calculated the frequency and 

rate of discharge to hospice care, provision of inpatient pallia-

tive care services, and in-hospital mortality, overall and within 

each population subgroup. We also assessed the most common 

primary reasons for hospitalization among patients with meta-

static cancer and described the variation in rates of each out-

come across principal diagnoses. Although the denominator for 

determining the rate of palliative care and in-hospital mortality 

consisted of the entire study population, the rate of discharge to 

hospice care was assessed only among patients who survived 

their inpatient stay, since discharge to hospice care was not pos-

sible among those who died before discharge. All hospitaliza-

tions were weighted to account for the NIS sampling design and 

so that national estimates could be generated.

Simple and multivariable survey logistic regression models 

were used to estimate odds ratios (ORs) and 95% confidence 

intervals (CIs) that represent the association between each out-

come and each patient- and hospital-level covariate. For each 

outcome, we constructed a crude (unadjusted) model and three 

multivariable models. The first multivariable model included 

all sociodemographic variables (age, race/ethnicity, household 

income, and primary payer). The second model added patient-

level clinical factors such as weekday versus weekend admis-

sion, primary cancer site, site of metastasis, chronic disease 

burden, and the risk of mortality. The third (fully adjusted) 

model added all hospital-level factors. We present adjusted 

measures of association for only the fully adjusted model since 

they represent the best statistical fit to the data.

Joinpoint regression was used to estimate and describe tem-

poral trends in discharge to hospice care, palliative care, and 

in-hospital mortality during the 10-year study period. Joinpoint 

regression is designed to identify and describe changes in the 

rate of events over time [17]. First, joinpoint regression assumes 

that a single trend best describes outcome rates over time; 

therefore it fits the data to a straight line (one with no join-

points). A joinpoint is then added to the model, and a Monte 

Carlo permutation test is used to determine whether the model 

fit is improved. This process of adding joinpoints continues 
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iteratively until an optimal number of joinpoints is identified. 

Each joinpoint reflects a statistically significant change in the 

temporal trend, and the model estimates the annual percent 

change (APC) to describe how the rate changes within each 

distinct time interval [18]. HCUP-provided trends files were 

used to account for a changing NIS sampling design during the 

study period and to ensure consistency of sampling weights and 

study variables over time [19]. Statistical analyses were per-

formed with SAS, version 9.4 (SAS Institute, Cary, NC, USA), 

and Joinpoint, version 4.2.0.2 [17]. Because of the deidentified, 

publicly available nature of NIS data, the analyses performed 

for this study were considered exempt by the Baylor College of 

Medicine Institutional Review Board. 

Results

Following all exclusions, we identified 739,807 unplanned hos-

pitalizations of nonpregnant patients aged 18 years or older 

with a diagnosis of one or more of the primary site cancers 

included in this study and in which metastasis had occurred 

(Fig. 1). When the data were weighted to reflect the sampling 

design, this translated into more than 3.5 million hospitaliza-

tions in the United States during the 10-year study period. More 

than 70.0% of the study sample were aged 60 years or older, 

with slightly more women than men (Table 1). Among those 

with a self-reported race/ethnicity, nearly three-quarters were 

non-Hispanic white, 15.0% were non-Hispanic black, and 7.0% 

were Hispanic. Most of the patients had Medicare coverage 

(56.0%), followed by private insurance (28.0%) and Medicaid 

coverage (10.0%). Only 3.0% of patients were uninsured. The 

most common primary site cancers were lung (41.6%), colon/

rectum (17.2%), and breast (12.2%), and the most common sites 

of metastasis were bone and the liver. However, 3 in 10 patients 

experienced metastasis to more than one site.

The most common reasons for these unplanned hospitaliza-

tions, aside from the cancer diagnosis, were pneumonia (4.4%), 

septicemia (3.9%), and fluid and electrolyte disorders (3.1%; 

Table 2). Because of their metastatic cancer, 62.0% of patients 

were estimated to have a major or extreme risk of mortality, and 

12.0% actually died before discharge; however, we observed 

substantial variation in mortality and other outcome rates on the 

basis of the primary reason for hospitalization. For nearly every 

condition, there was an increase in the rate of both discharge 

to hospice care and inpatient palliative care, and a decrease in 

in-hospital mortality between 2002 and 2011.

During their inpatient stay, 5.8% of patients received pallia-

tive care services, and among those who were discharged alive, 

12.2% were discharged to hospice care at home (7.4%) or at 

a certified medical facility (4.8%). Table 3 presents the crude 

rates and adjusted ORs of predictors of discharge to hospice 

care, palliative care, and in-hospital mortality among the study 

population. Increasing patient age tended to be associated with 

increased odds of both palliative care and discharge to hospice 

care. Compared with patients younger than 40 years, those aged 

80 years or older were 58.0% more likely to receive palliative 

care (OR 1.58; 95% CI 1.39–1.81) and twice as likely to be dis-

charged to hospice care (OR 2.05; 95% CI 1.88–2.23). Hispanics 

had between 12.0% and 17.0% lower odds of receiving inpatient 

palliative care than other race/ethnic groups, and Hispanics, 

non-Hispanic blacks, and other non-Hispanics were respec-

tively 18.0%, 14.0%, and 21.0% less likely than non-Hispanic 

whites to be discharged to hospice care. Uninsured patients 

were approximately 20.0% more likely both to receive pallia-

tive care and to be discharged to hospice care than patients with 

private insurance, and patients living in areas with the high-

est (vs. lowest) median household income had 18.0% increased 

odds of receiving palliative care, but 19.0% decreased odds 

of being discharged to hospice care. As expected, even after 

adjustment for age and other factors, the type of cancer, site(s) 

of metastasis, and estimated risk of mortality were predictive 

of each outcome. The highest odds of palliative care and dis-

charge to hospice care were among patients with liver cancer, 

and those with metastasis to more than one site of the body. 

Compared with patients with a minor to moderate risk of mor-

tality, those with an extreme risk of mortality were 2.60 (95% 

CI 2.38–2.75) and 3.30 (95% CI 3.15–3.43) times more likely 

to receive palliative care and be discharged to hospice care 

respectively. We also observed differences across hospital-level 

characteristics. The highest odds of inpatient palliative care 

were among hospitals in the West and Midwest, large hospitals, 

and urban teaching hospitals. Conversely, hospitals in the South 

and urban nonteaching hospitals had the highest odds of dis-

charge to hospice care. Small, rural hospitals consistently had 

the lowest likelihood of palliative care and discharge to hospice 

care, and the highest odds of in-hospital mortality.
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Table 1. Distribution of selected patient sociodemographic, clinical, and hospital characteristics among unplanned hospitalizations of patients 

with a diagnosis of selected metastatic cancer aged 18 years or older, Nationwide Inpatient Sample, United States, 2002–2011.

Patient/hospital characteristic  
 

Annual dischargesa

n  %

All hospitalizations  350,241  100

Age group (years)
 18–39  7516  2.1
 40–49  27,973  8.0
 50–59  67,020  19.1
 60–69  94,670  27.0
 70–79  93,098  26.6
 ≥80  59,964  17.1
Sex
 Male  167,747  47.9
 Female  182,463  52.1
Race/ethnicity   
 Non-Hispanic white  205,834  58.8
 Non-Hispanic black  41,074  11.7
 Hispanic  18,411  5.3
 Non-Hispanic other  14,701  4.2
 Unknown/unreported  70,221  20.0
Household income
 Lowest quartile  91,531  26.1
 Second quartile  87,327  24.9
 Third quartile  83,569  23.9
 Highest quartile  79,598  22.7
Primary payer                          
 Medicare  197,529  56.4
 Medicaid  34,812  9.9
 Private  98,165  28.0
 Uninsuredb  10,527  3.0
 Other  9208  2.6
Timing of admission
 Weekday  272,566  77.8
 Weekend  77,674  22.2
Primary cancer site
 Lung  145,821  41.6
 Colorectal  60,160  17.2
 Breast  42,838  12.2
 Prostate  32,838  9.4
 Pancreatic  28,430  8.1
 Ovarian  16,248  4.6
 Liver  7026  2.0
 Uterine  6166  1.8
 Non-Hodgkin’s lymphoma  2605  0.7
 Leukemia  1417  0.4
 More than one primary site listed 6691  1.9
Site of metastasis
 Bone  57,914  16.5
 Liver  56,134  16.0
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Patient/hospital characteristic  
 

Annual dischargesa

n  %

 Nervous system  35,132  10.0
 Lung  33,462  9.6
 Lymph nodes  32,664  9.3
 Genitourinary  3255  0.9
 Other  34,678  9.9
 More than one site of metastasis  97,003  27.7
Risk of mortalityc

 Minor–moderate  127,692  36.5
 Major  179,049  51.1
 Extreme  39,703  11.3
Chronic conditionsd

 0–1  94,317  26.9
 2–3  171,208  48.9
 4–5  73,735  21.1
 ≥6  10,981  3.1
Discharge status
 Died  41,635  11.9
 Hospice  37,513  10.7
 Routine to home  150,910  43.1
 Transfer  62,116  17.7
 Home health care  55,516  15.9
 Against medical advice  1372  0.4
 Other discharge alive  1179  0.3
Palliative care
 Yes  20,398  5.8
 No  329,842  94.2
Hospital US census region
 Northeast  80,951  23.1
 Midwest  82,639  23.6
 South  130,676  37.3
 West  55,974  16.0
Hospital size
 Small  35,848  10.2
 Medium  80,783  23.1
 Large  231,808  66.2
Hospital type                         
 Rural  42,021  12.0
 Urban, nonteaching  144,691  41.3
 Urban, teaching  161,727  46.2

aWeighted to estimate national frequency and proportion of discharges in each population subgroup; the sum of all groups may not add up to the 

total because of missing data.
bIncludes self-pay and no charge.
cThe risk of mortality is estimated with use of a proprietary algorithm developed by 3MTM Health Information Systems and is based on each 

patient’s age, sex, comorbidities, and diagnoses and procedures received during their stay.
dRepresents the number of different body systems (e.g., nervous, cardiovascular, endocrine) impacted by one or more chronic conditions.

Table 1 (continued)
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Table 2. Outcomes for primary reason for hospitalization among unplanned hospitalizations of patients with a diagnosis of selected metastatic 

cancer aged 18 years or older, Nationwide Inpatient Sample, United States, 2002–2011.

Principal diagnosisa  All 
hospitalizations 

(%)

 
 

Discharge to hospice 
care (%)b

 
 

Palliative  
care (%)c

 
 

In-hospital  
mortality (%)d

2002 2011 Overalle 2002 2011 Overalle 2002 2011 Overalle

Cancer relatedf  49.8 4.7 18.3 13.8 3.2 16.0 6.8 15.3 10.1 12.8

Pneumonia (except that caused by 

tuberculosis or sexually transmitted disease)

 4.4 4.4 16.2 12.2 1.3 12.4 4.7 18.2 11.6 14.1

Septicemia (except in labor)  3.9 5.2 21.8 17.5 1.9 21.1 9.6 27.9 28.1 30.1

Fluid and electrolyte disorders  3.1 4.6 17.5 11.9 1.9 11.2 3.6 11.9 5.1 8.1

Intestinal obstruction without hernia  1.7 4.3 12.8 10.4 1.4 11.2 4.4 8.1 5.7 6.1

Pulmonary heart disease  1.5 4.2 12.1 10.3 0.7 8.6 4.2 12.3 9.4 9.9

Acute and unspecified renal failure  1.5 6.9 18.4 16.5 1.6 14.3 6.9 25.5 10.3 14.7

Respiratory failure; insufficiency; arrest  1.4 7.6 28.1 22.0 2.9 26.6 9.7 52.7 39.3 45.5

Deficiency and other anemia  1.4 2.0 11.6 8.3 0.7 7.4 3.4 6.3 4.5 5.0

Other nervous system disorders  1.4 3.0 20.9 19.2 1.5 20.8 13.8 4.4 6.5 7.7

Phlebitis; thrombophlebitis and 

thromboembolism

 1.3 2.6 12.7 8.5 0.5 7.8 2.9 4.6 3.5 4.3

Complication of device; implant or graft  1.3 2.0 8.7 7.4 0.3 8.6 3.2 3.2 4.2 4.8

Complications of surgical procedures or 

medical care

 1.2 1.6 6.5 5.1 0.0 6.9 2.6 5.3 3.9 4.5

Pathologic fracture  1.2 4.3 12.1 10.4 0.8 11.9 4.7 7.3 4.1 5.6

Urinary tract infections  1.1 3.1 9.6 9.5 0.8 6.0 3.2 4.2 2.0 3.7

Diseases of white blood cells  1.1 0.9 4.2 3.8 0.4 4.3 1.6 4.5 4.1 3.9

Chronic obstructive pulmonary disease and 

bronchiectasis

 1.1 2.8 11.7 9.2 0.7 6.4 2.7 7.7 5.4 6.1

Gastrointestinal hemorrhage  1.1 5.4 14.5 12.1 1.7 13.0 5.5 16.6 11.0 11.8

Congestive heart failure; nonhypertensive  1.1 3.0 11.9 9.3 1.2 9.1 3.1 12.6 7.6 9.5

Acute cerebrovascular disease  1.0 5.6 23.3 17.0 1.7 19.8 8.5 23.5 14.7 18.7

Cardiac dysrhythmias  1.0 2.6 10.9 8.2 0.7 6.9 2.9 6.9 6.2 6.6

aOnly principal diagnoses identified in 1.0% or more of the study population between 2002 and 2011 are included. The remaining principal 

diagnoses, each with a frequency of less than 1.0%, constituted the remaining 17.5% of hospitalizations.
bPercentage of patients with the documented principal diagnosis who were discharged to hospice care. Excludes patients who died before 

discharge since discharge to hospice care was not possible.
cPercentage of patients with the documented principal diagnosis who received palliative care during their inpatient hospitalization.
dPercentage of patients with the documented principal diagnosis who died before discharge.
eOverall average for the period from 2002 to 2011.
fIncludes principal diagnoses for primary and secondary site cancers as well as those for other benign and unspecified neoplasms.

We observed considerable changes in the patterns of palliative 

care, discharge to hospice care, and in-hospital mortality during 

the study period (Fig. 2A). The overall rate of inpatient palliative 

care increased from 2.3% in 2002 to 13.6% in 2011, translating 

into a 28.0% annual increase (APC 27.8, 95% CI 21.1–35.0). 

Temporal trends in palliative care were consistent across cancer 

subtypes, as reflected by the low variability in estimated APCs 

when data were stratified by primary cancer site (Fig. 2B). The 

 on M
ay 22, 2023 by guest. P

rotected by copyright.
http://fm

ch.bm
j.com

/
F

am
 M

ed C
om

 H
ealth: first published as 10.15212/F

M
C

H
.2017.0106 on 1 M

ay 2017. D
ow

nloaded from
 

http://fmch.bmj.com/


Salemi et al.

21  Family Medicine and Community Health 2017;5(1):13–28

 O
R

IG
IN

A
L

 
R

E
S

E
A

R
C

H

Table 3. Crude rates and adjusted odds ratios assessing predictors of discharge to hospice care, palliative care, and in-hospital mortality among unplanned 

hospitalizations of patients with a diagnosis of selected metastatic cancer aged 18 years or older, Nationwide Inpatient Sample, United States, 2002–2011.

Patient/hospital 
characteristic

 Hospice 
discharge (%)a,b

 Adjusted  
ORb

 Palliative care 
(%)a

 Adjusted  
OR

 In-hospital 
mortality (%)a

 Adjusted  
OR

All hospitalizations  12.2 (11.7, 12.6) NA  5.8 (5.5, 6.2) NA  11.9 (11.7, 12.1) NA

Sex       

 Male  12.5 (12.0, 12.9) NAc  5.8 (5.5, 6.2) NAc  12.8 (12.6, 13.0) NAc

 Female  11.9 (11.4, 12.3) NAc  5.8 (5.5, 6.2) NAc  11.0 (10.8, 11.3) NAc

Age group (years)       

 18–39  6.7 (6.2–7.3) 1.00 (reference)  5.3 (4.6, 5.9) 1.00 (reference)  9.2 (8.7, 9.7) 1.00 (reference)

 40–49  9.1 (8.6, 9.6) 1.23 (1.14, 1.33) 5.3 (4.9, 5.7) 0.98 (0.89, 1.08) 10.3 (10.0, 10.6) 1.04 (0.97, 1.10)

 50–59  10.6 (10.1, 11.0) 1.35 (1.25, 1.45) 5.9 (5.5, 6.3) 1.03 (0.95, 1.13) 11.5 (11.2, 11.7) 1.12 (1.06, 1.19)
 60–69  11.8 (11.3, 12.3) 1.52 (1.40, 1.64) 5.7 (5.3, 6.0) 1.14 (1.03, 1.26) 12.1 (11.8, 12.3) 1.19 (1.13, 1.27)
 70–79  13.0 (12.5, 13.5) 1.71 (1.58, 1.86) 5.7 (5.3, 6.0) 1.38 (1.22, 1.56) 12.5 (12.2, 12.7) 1.19 (1.11, 1.27)
 ≥80  15.4 (14.7, 16.0) 2.05 (1.88, 2.23) 6.6 (6.1, 7.0) 1.58 (1.39, 1.81) 12.2 (11.9, 12.5) 0.93 (0.86, 0.99)
Race/ethnicity       

 Non-Hispanic white  12.3 (11.8, 12.9) 1.00 (reference)  6.3 (5.9, 6.7) 1.00 (reference)  12.1 (11.8, 12.3) 1.00 (reference)

 Non-Hispanic black  11.2 (10.4, 11.9) 0.86 (0.80, 0.92) 6.6 (6.0, 7.3) 1.06 (0.97, 1.16) 11.9 (11.5, 12.3) 1.01 (0.97, 1.05)

 Hispanic  9.5 (8.5, 10.6) 0.82 (0.74, 0.90) 5.9 (5.1, 6.7) 0.87 (0.78, 0.98) 11.1 (10.6, 11.6) 0.94 (0.89, 0.99)
 Non-Hispanic other  8.5 (7.6, 9.5) 0.79 (0.71, 0.87) 7.5 (6.6, 8.4) 0.99 (0.89, 1.11) 13.9 (13.3, 14.5) 1.11 (1.05, 1.18)
 Unknown/unreported 13.6 (12.8, 14.5) 1.15 (1.05, 1.25) 3.6 (3.1, 4.2) 0.53 (0.45, 0.63) 11.2 (10.8, 11.5) 1.04 (0.99, 1.08)

Household income

 Lowest quartile  12.8 (12.3, 13.4) 1.00 (reference)  5.3 (4.9, 5.7) 1.00 (reference)  12.1 (11.8, 12.3) 1.00 (reference)

 Second quartile  12.9 (12.4, 13.4) 0.99 (0.95, 1.04) 5.5 (5.1, 5.9) 1.04 (0.97, 1.12) 11.6 (11.4, 11.9) 0.95 (0.92, 0.98)
 Third quartile  12.4 (11.8, 12.9) 0.94 (0.89, 1.00) 6.0 (5.5, 6.4) 1.09 (1.00, 1.18) 11.6 (11.3, 11.9) 0.94 (0.91, 0.97)
 Highest quartile  10.5 (9.7, 11.3) 0.81 (0.72, 0.89) 6.7 (6.1, 7.4) 1.18 (1.06, 1.32) 12.2 (11.8, 12.6) 0.95 (0.91, 0.99)
Primary payer

 Medicare  13.1 (12.6, 13.5) 0.96 (0.93, 0.99) 5.2 (4.9, 5.6) 0.65 (0.60, 0.70) 11.6 (11.4, 11.9) 0.77 (0.74, 0.79)
 Medicaid  10.5 (9.8, 11.1) 1.06 (1.01, 1.12) 6.0 (5.4, 6.5) 0.98 (0.90, 1.06) 10.9 (10.5, 11.2) 0.89 (0.85, 0.92)
 Private  10.5 (10.0, 11.0) 1.00 (reference)  6.2 (5.7, 6.6) 1.00 (reference)  12.1 (11.8, 12.4) 1.00 (reference)

 Uninsuredd  11.8 (10.8, 12.9) 1.17 (1.06, 1.29) 6.8 (5.9, 7.6) 1.21 (1.06, 1.37) 12.8 (12.1, 13.5) 1.14 (1.06, 1.21)
 Other  17.7 (15.8, 19.7) 1.66 (1.47, 1.88) 12.9 (10.8, 15.0) 2.30 (1.90, 2.78) 17.7 (16.3, 19.1) 1.59 (1.42, 1.77)
Timing of admission

 Weekday  11.9 (11.5, 12.4) 1.00 (reference)  5.8 (5.4, 6.1) 1.00 (reference)  11.6 (11.4, 11.8) 1.00 (reference)

 Weekend  13.0 (12.5, 13.5) 1.08 (1.05, 1.10) 5.9 (5.6, 6.3) 1.00 (0.97, 1.03) 12.9 (12.6, 13.1) 1.08 (1.06, 1.10)
Primary cancer site

 Lung  14.4 (13.8, 14.9) 1.00 (reference)  6.3 (5.9, 6.7) 1.00 (reference)  14.3 (14.1, 14.6) 1.00 (reference)

 Colorectal  9.2 (8.8, 9.6) 0.66 (0.64, 0.68) 4.5 (4.2, 4.8) 0.78 (0.75, 0.81) 9.2 (9.0, 9.5) 0.55 (0.53, 0.56)
 Breast  8.4 (8.0, 8.8) 0.65 (0.63, 0.67) 5.1 (4.7, 5.4) 0.86 (0.83, 0.90) 9.6 (9.3, 9.8) 0.71 (0.69, 0.73)
 Prostate  9.1 (8.7, 9.5) 0.58 (0.55, 0.60) 4.7 (4.4, 5.0) 0.69 (0.65, 0.73) 8.6 (8.3, 8.8) 0.59 (0.57, 0.61)
 Pancreatic  17.1 (16.3, 17.8) 1.18 (1.15, 1.22) 7.9 (7.3, 8.4) 1.16 (1.10, 1.21) 12.7 (12.2, 13.1) 0.60 (0.58, 0.62)
 Ovarian  9.8 (9.3, 10.4) 0.78 (0.74, 0.82) 4.9 (4.5, 5.4) 0.87 (0.82, 0.93) 8.9 (8.5, 9.3) 0.56 (0.53, 0.58)
 Liver  18.0 (16.9, 19.2) 1.40 (1.33, 1.48) 9.7 (8.8, 10.6) 1.39 (1.30, 1.48) 16.3 (15.6, 17.0) 0.78 (0.74, 0.83)
 Uterine  11.7 (10.9, 12.5) 1.00 (0.93, 1.07) 6.7 (6.0, 7.3) 1.20 (1.10, 1.30) 9.9 (9.4, 10.5) 0.68 (0.64, 0.73)
  Non-Hodgkin’s 

lymphoma

 10.0 (9.0, 10.9) 0.68 (0.62, 0.75) 4.6 (3.9, 5.2) 0.71 (0.62, 0.82) 14.3 (13.4, 15.3) 0.85 (0.78, 0.93)

 Leukemia  12.2 (10.8, 13.5) 0.84 (0.74, 0.95) 6.2 (5.3, 7.2) 0.98 (0.84, 1.14) 15.5 (14.2, 16.8) 1.00 (0.90, 1.11)

  More than one 

primary site listed

 13.5 (12.7, 14.4) 0.86 (0.81, 0.92) 6.1 (5.6, 6.7) 0.93 (0.87, 1.01) 13.3 (12.7, 13.9) 0.76 (0.72, 0.81)
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Patient/hospital 
characteristic

 Hospice 
discharge (%)a,b

 Adjusted  
ORb

 Palliative care 
(%)a

 Adjusted  
OR

 In-hospital 
mortality (%)a

 Adjusted  
OR

Site of metastasis

 Bone  10.5 (10.1, 11.0) 1.00 (reference)  5.3 (5.0, 5.6) 1.00 (reference)  9.6 (9.4, 9.8) 1.00 (reference)

 Liver  13.9 (13.3, 14.4) 1.16 (1.13, 1.20) 6.2 (5.8, 6.6) 1.04 (0.99, 1.08) 13.3 (13.0, 13.6) 1.37 (1.33, 1.41)

 Nervous system  12.8 (12.3, 13.3) 1.09 (1.05, 1.12) 6.1 (5.7, 6.5) 1.08 (1.03, 1.13) 11.5 (11.2, 11.8) 1.00 (0.97, 1.03)

 Lung  11.5 (11.0, 12.0) 0.95 (0.92, 0.99) 4.8 (4.5, 5.2) 0.81 (0.77, 0.85) 14.1 (13.7, 14.4) 1.37 (1.32, 1.41)

 Lymph nodes  4.4 (4.2, 4.7) 0.40 (0.38, 0.42) 2.4 (2.2, 2.6) 0.42 (0.40, 0.46) 6.2 (5.9, 6.4) 0.64 (0.61, 0.67)

 Genitourinary  8.4 (7.6, 9.2) 0.77 (0.70, 0.85) 4.3 (3.7, 4.8) 0.79 (0.69, 0.90) 7.1 (6.5, 7.7) 0.70 (0.63, 0.77)

 Other  10.9 (10.4, 11.4) 0.94 (0.91, 0.98) 5.3 (4.9, 5.7) 0.88 (0.84, 0.93) 10.2 (9.8, 10.5) 1.02 (0.99, 1.06)

  More than one site 

of metastasis

 15.6 (15.0, 16.3) 1.47 (1.43, 1.51) 7.5 (7.0, 8.0) 1.31 (1.26, 1.36) 14.6 (14.2, 14.9) 1.31 (1.27, 1.35)

Risk of mortalitye

 Minor–moderate  7.5 (7.2, 7.8) 1.00 (reference)  4.0 (3.7, 4.2) 1.00 (reference)  4.9 (4.7, 5.1) 1.00 (reference)

 Major  14.1 (13.6, 14.6) 1.71 (1.66, 1.75) 6.1 (5.7, 6.4) 1.37 (1.31, 1.44) 11.2 (11.0, 11.5) 2.77 (2.67, 2.87)

 Extreme  23.6 (22.6, 24.6) 3.29 (3.15, 3.43) 11.1 (10.3, 12.0) 2.55 (2.38, 2.75) 37.4 (36.7, 38.0) 15.22 (14.53, 15.95)

Chronic conditionsf

 0–1  10.4 (9.9, 10.9) 1.00 (reference)  5.0 (4.6, 5.3) 1.00 (reference)  12.5 (12.2, 12.8) 1.00 (reference)

 2–3  12.0 (11.6, 12.5) 0.97 (0.95, 1.00) 5.3 (4.9, 5.6) 0.97 (0.93, 1.02) 12.0 (11.7, 12.2) 0.74 (0.72, 0.75)

 4–5  14.1 (13.5, 14.7) 1.05 (1.00, 1.10) 7.6 (7.0, 8.1) 1.29 (1.20, 1.39) 11.1 (10.8, 11.3) 0.56 (0.54, 0.57)

 ≥6  16.1 (15.1, 17.1) 1.13 (1.04, 1.21) 10.1 (9.3, 11.0) 1.64 (1.48, 1.80) 10.7 (10.2, 11.1) 0.45 (0.43, 0.48)

Hospital US census region

 Northeast  10.1 (9.3, 10.9) 1.00 (reference)  5.4 (4.6, 6.1) 1.00 (reference)  13.4 (12.8, 14.0) 1.00 (reference)

 Midwest  13.3 (12.5, 14.0) 1.19 (1.06, 1.34) 5.7 (5.0, 6.4) 1.31 (1.07, 1.61) 10.2 (9.9, 10.5) 0.70 (0.65, 0.75)

 South  14.8 (14.0, 15.7) 1.45 (1.28, 1.63) 5.2 (4.6, 5.8) 1.05 (0.87, 1.28) 11.7 (11.3, 12.0) 0.80 (0.75, 0.86)

 West  7.1 (5.8, 8.4) 0.60 (0.49, 0.75) 8.1 (7.2, 9.0) 1.65 (1.35, 2.00) 12.6 (12.1, 13.2) 0.87 (0.80, 0.95)

Hospital size

 Small  9.8 (9.0, 10.7) 0.79 (0.71, 0.89) 4.9 (4.3, 5.6) 0.81 (0.69, 0.96) 12.3 (11.8, 12.9) 1.14 (1.06, 1.21)

 Medium  12.2 (11.4, 13.0) 0.97 (0.88, 1.07) 5.5 (4.9, 6.1) 0.90 (0.78, 1.03) 12.2 (11.9, 12.5) 1.06 (1.01, 1.12)

 Large  12.5 (11.8, 13.1) 1.00 (reference)  6.0 (5.5, 6.5) 1.00 (reference)  11.7 (11.4, 12.0) 1.00 (reference)

Hospital type

 Rural  10.4 (9.6, 11.3) 0.77 (0.68, 0.87) 4.2 (3.5, 4.9) 0.70 (0.58, 0.86) 12.9 (12.5, 13.4) 1.37 (1.28, 1.46)

 Urban, nonteaching  13.1 (12.4, 13.8) 1.12 (1.01, 1.23) 5.1 (4.7, 5.6) 0.70 (0.61, 0.80) 12.0 (11.7, 12.3) 1.09 (1.04, 1.15)

 Urban, teaching  11.7 (11.0, 12.4) 1.00 (reference)  6.8 (6.2, 7.5) 1.00 (reference)  11.5 (11.2, 11.9) 1.00 (reference)

Bold represents adjusted odds ratios (ORs) that are statistically significantly different from the null value (1.00). The 95% confidence limits are 

given in parentheses.

NA, The ‘All hospitalizations’ row presents the overall rates of each outcome. No odds ratios are estimated since this does not represent a 

variable included in logistic regression models.
aWeighted to estimate national frequency and proportion of discharges in each population subgroup; the sum of all groups may not add up to the 

total because of missing data. 
bPercentages and models exclude patients who died before discharge since discharge to hospice care was not possible. 
cSex not included in multivariable models since sex-specific cancer types were included.
dIncludes self-pay and no charge.
eThe risk of mortality is estimated with use of a proprietary algorithm developed by 3MTM Health Information Systems and is based on each 

patient’s age, sex, comorbidities, and diagnoses and procedures received during their stay.
fRepresents the number of different body systems (e.g., nervous, cardiovascular, endocrine) impacted by one or more chronic conditions.

Table 3 (continued)
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rate of discharge to hospice care increased sharply between 2002 

and 2004 (APC 55.1; 95% CI 16.1–107.1), more than doubling in 3 

years. The rate of  discharge to hospice care continued to increase 

at more than 8% annually between 2004 and 2008 (APC 8.5; 95% 

CI 0.8–16.9), but this was  followed by a plateauing between 2008 

and 2011. Although there was more variability in actual rates of 

discharge to hospice care across cancer subtypes, the patterns of 

change over time were remarkably consistent. Contrary to hospice 

and palliative care, in-hospital mortality decreased consistently 

throughout the study period at nearly 4.0% each year, from more 

than 14.0% in 2002 to 9.8% in 2011. The decline in mortality 

was not due to a change in the distribution of cancer subtypes 

over time as evidenced by the statistically significant decreases in 

every primary cancer site except for leukemia, the least prevalent 

subtype in the study (data not shown).

The strongest determinant of each clinical outcome– 

discharge to hospice care, palliative care, and mortality before 

discharge–was disease severity as approximated by the esti-

mated risk of inpatient mortality. Although the pattern of change 

in each outcome was fairly consistent when stratified by risk 

subgroups; the most pronounced increases in the rate of hos-

pice and palliative care were observed among patients with the 

severest cases of metastatic cancer (Fig. 3A, B). Between 2002 

and 2011, patients with metastatic cancer who were classified 

as having an ‘extreme’ risk of death experienced an increase in 

the rates of discharge to hospice care from 7.5% to 27.0%, and a 

13-fold increase in receipt of inpatient palliative care from 1.8% 

to 23.5%. Collectively, these patients also experienced a 3.5% 

annual decrease in mortality from 2002 to 2006, followed by a 

steeper 7% decline from 2006 to 2011 (Fig. 3C). Whereas nearly 

half of all extreme-risk patients died before discharge in 2002, 

7 in 10 were being discharged alive by 2011. Even patients with 

‘mild to moderate’ or ‘major’ risk of death experienced marked 

declines in inpatient mortality during the 10-year study period.

Discussion

We found low average levels of provision of comfort-oriented 

care services–documented inpatient palliative care (5.8%) and 

discharge to hospice care (12.2%)–among a nationally repre-

sentative population of US metastatic cancer patients with an 

unplanned hospitalization. Despite evidence that this popula-

tion has a high risk of death in the near term [11], most of them 

are not being given alternatives to intensive care at the end of 

life. This is consistent with prior findings that US patients often 

receive aggressive care at the end of life [20]. Considering that 

less than half of terminally ill patients will initiate end-of-life 

care discussions by themselves [21], providers should be more 

proactive in recognizing clinical triggers that warrant the initia-

tion of alternative end-of-life care discussions.

Although the overall levels remained low, there were consid-

erable increases in the rates of provision of palliative care ser-

vices (from 2.3% to 13.2%) and discharge to hospice care (from 

4.1% to 15.6%) over the study period. Whereas palliative care 

had a steady and pronounced annual increase of 28.0%, the rate 

of discharge to hospice care went from an initial period of rapid 

increase to a much slower growth phase and finally ended in a 

plateau phase. Hence the trends of provision of comfort-oriented 

care to patients with metastatic cancer are generally headed in a 

direction consistent with recent care recommendations; however, 

the relative stagnation in the rates of discharge to hospice care 

during the last 3 years of the study period warrants attention.

On average about 12.0% of the patient population died 

during the hospitalization, but the inpatient mortality rate 

decreased at a steady pace from a rate of 14.0% in 2002 to less 

than 10.0% in 2011. In addition to increased use of hospice 

care at home and at hospice facilities, the decrease in mortality 

could be, in part, a reflection of improvements in the quality 

of inpatient care for patients with metastatic cancer over time; 

however, these improvements do not speak to patient survival 

following hospital discharge. Still, metastatic cancer patients 

who died in the hospital without hospice use represent missed 

opportunities for better end-of-life care.

It is remarkable to note that although there is some varia-

tion in the three outcomes by cancer type, less for palliative 

care than for discharge to hospice care and in-hospital mortal-

ity, the trends were considerable in magnitude and consistently 

in the same direction. As noted earlier, the cancers included in 

this study collectively constitute most of the burden of cancer 

deaths in the United Sates and provide meaningful insights into 

the changing patterns of cancer care. It is therefore prudent to 

act on these findings without the need for further single cancer 

site studies of alternative care practices. 

As expected, the strongest predictor affecting the likeli-

hood of each study outcome was the inpatient risk of mortality 
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Fig. 2. Temporal trends in discharge to hospice care, palliative care, and in-hospital mortality among unplanned hospitalizations of patients with 

a diagnosis of selected metastatic cancer aged 18 years or older, Nationwide Inpatient Sample, United States, 2002–2011.

(A) All 10 selected cancers. (B) Stratified by primary cancer site. The x-axis represents the year of discharge and the y-axis represents the 

percentage of inpatient discharges with the outcome of interest. Lines represent the trend estimated by joinpoint regression. Black lines represent 

hospice discharge, blue lines represent palliative care, and red lines represent in-hospital mortality. Markers represent the observed annual data 

points. For each outcome, the thickest solid line reflects the overall trends across all selected cancer subtypes. APC, annual percent change, 

expressed as a point estimate, with the 95% confidence limits in parentheses.
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Fig. 3. Temporal trends in (A) discharge to hospice care, (B) palliative care, and (C) in-hospital mortality among unplanned hospitalizations of 

patients with a diagnosis of selected metastatic cancer aged 18 years or older stratified by the risk of mortality, Nationwide Inpatient Sample, 

United States, 2002–2011. The x-axis represents the year of discharge and the y-axis represents the percentage of inpatient discharges with the 

outcome of interest. Lines represent the trend estimated by joinpoint regression. Markers represent the observed annual data points. APC, annual 

percent change, expressed as a point estimate, with the 95% confidence limits in parentheses.
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categorization, a proxy for the overall severity of the patient’s 

illness. Nearly two of every five people classified as having an 

extreme risk of death ended up dying during that hospitaliza-

tion episode, with an odds of dying that was 15 times higher 

than that for those considered to be at minor to moderate risk, 

even after adjustment for potential confounders. This extreme 

risk group also had about three times increased odds of receiv-

ing inpatient palliative care services and, if they survived the 

hospitalization, of being discharged to hospice care. Our find-

ings are encouraging as one would expect that patients with 

advanced disease and a higher likelihood of death should be 

prioritized for comfort-oriented care. Furthermore, not only 

were these patients with extreme risk of mortality more likely 

to get appropriate end-of-life care, the trends showed that the 

rate of provision of such care services to them increased at a 

faster rate over time. So they are not just being appropriately 

prioritized for comfort- oriented care relative to patients with 

less severe disease, but this  prioritization has improved over 

time. Notwithstanding, 40.0% of patients classified as having 

major or extreme risk of mortality were discharged routinely 

to their home. This again points to a low penetration of hospice 

care among cancer patients nearing the end of their lives.

There were socioeconomic disparities across the study out-

comes. Other racial/ethnic groups were generally less likely 

than non-Hispanic whites to receive inpatient palliative care 

and to be discharged to hospice care. Unsurprisingly, older age 

was associated with increased odds of each of the three out-

comes. Younger people are more likely to want to cling on to 

life even when their disease has advanced significantly, and 

are thus going to be more likely to exhaust all intensive treat-

ment options and be less disposed to comfort care. Income and 

healthcare insurance had mixed effects: people living in more 

affluent neighborhoods were more likely to receive palliative 

care but less likely to die during hospitalization and to be dis-

charged to hospice care. People with Medicare coverage were 

not only the least likely to die but were also the least likely to 

receive palliative care and be discharged to hospice care. This 

is consistent with earlier findings that Medicare patients receive 

very high intensity care at the end of life [20]. In fact, more than 

one of every four Medicare dollars is spent in the last 1 year of 

life of its beneficiaries, and in a given year Medicare spends, 

on a per capita basis, six times the amount of money on new 

decedents as compared with surviving beneficiaries [22]. Thus, 

addressing aggressive care at the end of life will likely result in 

huge savings for the Medicare program.

Lastly, the size and type of the hospital of care had a sig-

nificant impact on the outcomes. Patients admitted to smaller 

and rural hospitals were more likely to die during their hos-

pitalization and were less likely to receive palliative care and 

to be discharged to hospice care. This is likely as a result of 

fewer resources at the disposal of these hospitals. Even though 

 palliative medicine was recognized as a subspecialty of general 

medicine in the United Kingdom as far back as 1987, pallia-

tive care specialization among physicians in the United States 

became established only in 2008 [23]. Hence, being a rela-

tively recent field, the availability of such specialists in rural 

areas will lag that of urban areas. Even in urban areas, as we 

observed, this disparity remains as teaching hospitals are more 

likely to offer inpatient palliative care than their nonteaching 

counterparts. Interestingly, however, urban teaching hospitals 

were less likely than nonteaching hospitals to discharge patients 

to hospice care. We hypothesize that this is likely due to a 

higher inclination for intensive care at teaching hospitals; since 

teaching hospitals are often regarded as centers of excellence 

in various aspects of clinical care, they might be more inclined 

to exhaust all measures to keep patients alive even when their 

illness may have progressed beyond the point of curability or of 

salvaging an acceptable quality of remaining life. 

Our findings should be considered in the light of several 

limitations. First, we sought to focus on patients with advanced 

stages of cancer, but since the NIS does not have information on 

cancer staging, we relied on the best available proxy of disease 

progression–the presence of metastasis. Furthermore, the defi-

nition of our study population and subsequent analyses depend 

largely on the ability of ICD-9-CM codes in the NIS to accurately 

and completely capture the primary cancer site and presence of 

metastatic disease. These rely on documentation in the medical 

record, translation of the condition into an appropriate diagnostic 

code, and entry into the electronic discharge record, all of which 

are subject to human error. However, the accuracy and positive 

predictive value of administrative datasets such as those of the 

NIS specifically to capture metastatic disease are quite good and 

have been estimated to be in the 75% to 95% range [24, 25]. 

Second, we could not extend the assessment of trends beyond 
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2011 because as from 2012 discharge to hospice care is no longer 

coded as a destination for hospital discharge in the NIS. Third, 

our reliance on the V66.7 ICD-9-CM code restricts our assess-

ment to documented inpatient palliative care, which is dependent 

on the quality of reporting and a potentially subjective and vari-

able definition of what constitutes palliative care. On the basis 

of studies that have reported suboptimal sensitivity of the V66.7 

code [26, 27], we anticipate underestimation of all possible pal-

liative care interactions that might have occurred during inpatient 

care. Furthermore, factors such as improved insurance coverage 

for palliative care and the introduction of board certification to 

hospice and palliative medicine in the middle of the first decade 

of this century [12] may have incentivized or enhanced reporting, 

thereby explaining some of the increased trend for palliative care 

observed in this study. These biases are less likely to affect the 

other two outcomes–inpatient mortality and discharge to hospice 

care–since they do not rely on ICD-9-CM codes. However, as 

noted earlier, because of the cross-sectional nature of the NIS, we 

cannot tell if or when patients discharged to hospice care eventu-

ally enrolled in hospice care or received hospice services.

Despite these limitations, the NIS is the largest all-payer, 

publicly available inpatient database in the United States; there-

fore a major strength of this study is its use of a large nationally 

representative sample of hospitalizations to measure important 

dimensions of end-of-life cancer care. Hence the findings can be 

extrapolated to the general population of the United States with 

metastatic cancer. A unique strength of this particular study is that 

instead of focusing on single cancer sites [12, 13], we assessed 

outcomes for multiple cancers that collectively represent most of 

the cancer death burden in the United States. Also, other related 

national studies in the United States focused on inpatient pallia-

tive care alone and did not assess temporal trends [28, 29]. This 

study expands on previous research by using joinpoint regression 

to assess changes in outcome trends over time instead of relying 

on a potentially faulty assumption that a single trend represents the 

changing practice patterns for end-of-life care in the United States. 

Conclusion

This study set out to characterize predictors and assess trends 

in inpatient mortality and the provision of palliative and hos-

pice services to metastatic cancer patients who experience 

unplanned hospitalization. Unplanned hospitalization in this 

population has been shown to be an indication of increased risk 

of death in the short term, thereby warranting consideration of 

alternatives to intensive and potentially invasive end-of-life care 

when such a trigger event is experienced. We found that over 

the 10-year period from 2002 to 2011, even though there were 

rapid increases in the provision of inpatient palliative care ser-

vices and discharge to hospice care among these patients, only 

a minority of patients received these services. These findings 

suggest a continuation of aggressive care even as patients near 

the end of life. We recommend screening protocols in hospitals 

to identify cancer patients who are likely to benefit from pal-

liative care and those who will be good candidates for hospice 

referrals. Such screening is likely to improve the chance that 

end-of-life discussions are initiated at a time that offers patients 

the opportunity to receive more appropriate and less expensive 

care, thereby improving satisfaction, enhancing quality of life, 

and reducing unnecessary healthcare costs.
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