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Abstract
Context—Hospice patients are at risk for falls and hip fracture with little clinical information to
guide clinical decision making.

Objectives—To examine whether surgery is done and survival of hip fracture surgery among
persons receiving hospice services.

Methods—This was an observational cohort study from 1999 to 2007 of Medicare Hospice
beneficiaries aged 75 years and older with incident hip fracture. We studied outcomes among
hospice beneficiaries who did and did not have surgical fracture repair. Main outcomes included
the trends in the proportion of those undergoing surgery, the site of death, and six-month survival.

Results—Between 1999 and 2007, approximately one percent (n=14,400) of patients 75 and
older admitted with a diagnosis of their first hip fracture were receiving hospice services in the 30
days prior to that admission and 83.4% underwent surgery. Among patients on hospice at the time
of the hip fracture, 8.8% died during the initial hospitalization and an additional two-thirds died
within the first six months on hospice. The median survival from hospital admission was 25.9 days
for those forgoing surgery compared to 117 days for those who had surgery. adjusted for age, race,
and other covariates (P <0.001).

Conclusion—Despite being on hospice services, the majority underwent surgery with improved
survival. Sixty-six percent of all individuals on hospice at the time of the fracture died in the first
six months, with the majority returning to hospice services.
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Introduction
Hospice is a philosophy of care focusing on holistic care of persons with terminal illness. In
the U.S., the election of the Medicare Hospice benefit requires persons to agree to treatment
focusing on palliation not curative treatment of the terminal illness. Hospice services can be
received in the individual’s home (e.g., private residence, assisted living facility), nursing
home, or hospital. Receipt of hospice differs from palliative care services in that the
individual has received a diagnosis of a terminal illness from a physician certifying the
individual has less than six months to live and has chosen comfort care instead of curative
treatment for the terminal illness. By contrast, receipt of palliative care in the U.S. is
available for patients regardless of the stage of their disease, does not stipulate that the
individual has a terminal diagnosis with a life expectancy of less than six months, and does
not require that the individual waive curative treatments. An important clinical question is
whether hospice patients who suffer a hip fracture should undergo surgery. Surgical
intervention followed by rehabilitation is the principle medical treatment for individuals
admitted to the hospital with a hip fracture.1,2 Previous research has estimated 6.2% to 8.0%
of first hip fracture hospital admissions did not undergo surgical intervention.7–9 Non-
operative treatment has been associated with advanced age, black race, multiple
comorbidities, and medical instability.2,6–8 These studies did not address the outcomes of
people enrolled in hospice. To our knowledge, there has only been one study of 15 hospice
patients in the U.S. that examined survival.

Clinicians caring for hospice patients are often faced with a patient who has a terminal
disease and then suffers an acute fracture. The decision then has to be made as to whether
proceeding with surgery makes sense in the context of patient preferences, overall life
expectancy, and the patient’s quality of life. There is little data on the outcomes of surgery
on which to make an informed decision.

This study’s objective was to use a national cohort of fee-for service Medicare Hospice
beneficiaries who had their first hip fracture between 1999 and 2007 to describe whether
surgery was performed and the outcomes in surgical versus non-surgical treatment. Five
research questions guided this study: 1) what was the number of Medicare hospice patients
admitted to the hospital in the U.S. for a hip fracture? 2) What proportion of Medicare
patients on hospice admitted to the hospital with a diagnosis of a hip fracture underwent a
surgical intervention? 3) Does survival differ among Medicare hospice patients based on
treatment after hip fracture (i.e., surgical or non-surgical intervention)? 4) Among those who
died in the first six months after fracture, what proportion was on hospice at the time of
death? and 5) Has the use of surgical intervention for older adults on hospice changed over
time?

Methods
Data Source

Patient information was obtained for 100% Medicare Provider Analysis and Review
(MEDPAR) inpatient files, hospice files, the nursing home residential assessment minimum
data set (MDS), and denominator files from January 1, 1999 to December 30, 2007.
Information on site of death and the type of services used was based on the Residential
History File (RHF) methodology.10 The RHF integrates Medicare administrative files
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including the denominator file and Medicare claims with the MDS to create an
individualized historical record of service utilization and site of care including sequence of
care sites, length of stay at each service location, and date and location at time of death.10

Cohort Development
Beneficiaries were eligible if they were 75 years of age or older at the time of the admission
for their first hip fracture, were enrolled in Medicare part A and part B, and were not
enrolled in a managed care health plan (n=1,412,119). We excluded individuals admitted for
their first hip fracture after June 30, 2007 to allow for a six-month observation period
(n=68,580);, refer to Fig. 1 for cohort inclusion criteria.

Incident hip fractures were identified using the primary International Classification of
Diseases, 9th revision (ICD-9) diagnosis codes on the hospital admission (see Appendix). A
five-year look-back period was used to exclude any beneficiaries with prior hip fracture.
Suspect claims occurring after the date of death (n=5,798), hospitalization outside the U.S.
(n= 299), and those with surgery codes indicating a revision of a previous hip fracture,
bilateral hip surgery, or multiple trauma (n= 20,011) also were excluded.

Among those identified as having their first hip fracture, enrollment in hospice at the time of
the fracture was identified. Hospice use was defined as any submitted claim for hospice in
the 30 days prior to the hip fracture hospitalization. Individuals not receiving hospice in the
30 days prior to the hip fracture hospitalization were excluded (n=1,303,031). The final
cohort consisted of 14,400 individuals receiving hospice who were hospitalized for their first
hip fracture between January 1, 1999–June 30, 2007. If a second fracture occurred during
the observation period, it was not included in the analysis.

Main Explanatory Variable
Surgical or non-operative treatment was determined based on ICD-9 procedure codes and/or
a diagnosis related group (DRG) that indicated surgery (see Appendix). To ensure that the
cohort was not biased by excluding those individuals who were not medically stable to have
surgery during the initial hospital stay or those individuals who were transferred to another
hospital for surgery, individuals having a hip fracture procedure within thirty days also were
included in the surgical cohort.7 Medicare beneficiaries hospitalized with an ICD-9
diagnosis code for hip fracture (820.XX) and having either an ICD-9 procedure code or
DRG code consistent with a hip fracture repair within 30 days of index hip fracture
hospitalization were defined as the hip fracture surgical cohort.

Although pathologic fracture should not be coded with the 820.XX ICD-9 diagnosis code,
the final cohort was reviewed to determine if any of the index event hip fractures were
diagnosed as pathological fractures (ICD-9 diagnosis code 733.10); none were found.

Outcome Variables
Survival from hip fracture hospital admission (in days) to death was the outcome of interest.
For those individuals alive at six months and those dying within the first six months, the
type of service being used at six months or the time of death was identified: nursing home,
skilled nursing facility, inpatient rehabilitation facility, home with home care, home with
self-care, home on hospice, nursing home with hospice, death during initial hip fracture
hospitalization, hospitalization (i.e., acute care hospital stay, emergency room visit, or
observation), or other site of care (psychiatric hospital, long-term care hospital, outpatient
services).
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Covariates
Sociodemographic characteristics used to describe the hospice cohort included: age, race
(White, Black, and Hispanic), and gender. In order to describe what type of hospice services
were being used at the time of the fracture, indicators of the location where hospice services
were being received was included (nursing home or community). Hospital admission
records were used to identify the type of hip fracture (femoral neck fracture, petrochanteric
fracture), the occurrence of an intensive care unit (ICU) stay, length of hospitalization
(days), comorbid diagnoses (cancer, cardiovascular disease, dementia, degenerative disease
of the central nervous system, chronic obstructive pulmonary disease (COPD), acute
myocardial infarction, and renal disease), year of the hip fracture, and the Elixhauser
comorbidity measure.8

Statistical Analysis
The means and distributions of patient characteristics and time trends are presented in Table
1. Using STATA 10.0 (StataCorp, LP, College Station, TX), six-month survival was
calculated using Kaplan-Meier survival curves. A Cox proportional hazard model was
estimated to test the effect of surgery on survival, adjusting for covariates and clustering
within hospitals using the Huber-White correction.

Results
Cohort Description

Between 1999 and June 30, 2007, 1,317,431 persons were admitted to the hospital with their
first hip fracture; one percent (n=14,400) of first time hip fracture hospitalizations were
patients receiving hospice services in the 30 days prior to that admission. Table 1 presents
the unadjusted proportions, means, and standard deviations of the hospice cohort, stratified
by treatment. The majority of individuals were female (72.4%), White (95.6%), and
receiving hospice services in the community (93.8%) at the time of the fracture.

Surgical Treatment Rates
Within this hospice cohort, 83.5% underwent surgery (n= 12,018). Individuals not
undergoing surgery were slightly older and had a higher proportion of admissions from a
nursing home on hospice (8.4% vs. 5.7%). Having an ICU stay (19.0% vs. 7.4%) was more
common among the surgery cohort. Over this eight-year period, the proportion of
individuals on hospice undergoing surgical intervention for a hip fracture remained stable at
around 84%.

Survival
Among those patients undergoing surgery, 6.2% died in the hospital. Of those who died in
the hospital and underwent surgical intervention, 7.2% died on the day of surgery (n=736)
and the unadjusted mean survival was 5.1 days from surgery to death.

Figure 2 presents the Kaplan-Meir survival curve examining six-month survival for hospice
patients who underwent surgery and those who did not have surgery. The adjusted median
survival was 117 days for those undergoing surgery compared with 25.9 days for the non-
surgical group (Fig. 2). Table 2 presents the Cox proportional hazard model for six-month
survival. Survival was better for those undergoing surgical intervention for the hip fracture
(hazard ratio [HR] 0.36, 95% confidence interval [CI] 0.34–0.38) compared with those on
hospice who did not undergo surgical intervention for their first hip fracture.
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Type of Service Use at the End of Life
Six-month survival was poor for both groups; of those not having surgery, 12.3% were alive
at six months compared with 37.2% of those who underwent surgery. Twenty-five percent
of the non-surgical hospice cohort that died in the first six months died during the initial hip
fracture hospitalization and 62.7% died on hospice. Among those having surgery who died
in the first six months, 62.0% died on hospice and 15.9% died while in a skilled nursing
facility without hospice (Table 3).

Discussion
Approximately one percent of all hip fracture admissions were on hospice services at the
time of hip fracture, with a similar proportion of individuals undergoing surgery (ranging
from 81.6 to 84.7%) over the eight-year period. The majority of hospice patients with a hip
fracture referred to an acute care hospital did undergo surgery, with improved median
survival, but still experienced poor six-month survival, with two-thirds of the cohort dead in
the first 180 days. Among those hospice patients undergoing surgery who died in the first
six months, 38% were not receiving hospice services at the time of death.

To our knowledge, there is only one small study that has looked at survival among hospice
patients experiencing a hip fracture in the U.S..1 This small study (n=15) found no
differences in survival based on surgical versus non-surgical intervention (17 vs. 20 days) of
elderly hospice patients. Using a large national cohort of Medicare patients on hospice, the
study presented here demonstrates that there is a difference in survival for those undergoing
surgical hip fracture repair among patients with terminal illness.

It should be emphasized that survival is only one factor to consider in the decision to have or
not have surgery. Consideration must be given for recovery time after surgery, time spent in
rehabilitation, and the patients’ quality of life. Previous studies examining functional
recovery after a hip fracture among community-living older adults found that significant
functional disability persists after one year.12–14 Alternatively, little is known about the
quality of life of those receiving hospice at the time of hip fracture and their trajectory after
a hip fracture. There is no evidence documenting rehabilitation utilization, functional
outcomes, or measures of quality of life among individuals receiving hospice prior to their
hip fracture and who undergo surgical repair. Further work is needed in these areas in order
to better understand the impact of surgery on the quality of life for these individuals acutely
injured while on hospice.

Limitations
There are limitations that need to be considered in the interpretation of these findings. Our
cohort was limited to those individuals on hospice presenting to the hospital after a hip
fracture; those individuals on hospice electing not to go to the hospital after a hip fracture
are not included in the cohort. Secondly, this study used claims data that may not fully
capture the severity of illness, which could lead to residual confounding. Third, this analysis
is descriptive and does not adjust for the selection bias regarding which patients were
healthy enough to undergo surgery. Fourth, the use of claims data does not provide insight
into the beliefs and desires for care held by the patient and family after the hip fracture
event. It also should be acknowledged that our cohort was limited to those 75 years of age or
older. Therefore, not including those younger Medicare beneficiaries on hospice with a hip
fracture may have biased our survival results.
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Conclusion
The majority of patients on hospice presenting to the hospital with a hip fracture undergo
surgical treatment. Hip fracture surgical trends among individuals on hospice have remained
fairly stable over time. The surgical patients survive longer but most die by six months;
many died without returning to hospice. The decision whether or not to operate on a patient
receiving hospice presenting to the hospital with a hip fracture must weigh better survival
and quality of life.
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Fig. 1.
Hospice Cohort Inclusion and Exclusion Criteria
DRG= Diagnosis Resource Groups.
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Figure 2.
Adjusted Six-Month Mortality
Note: Kaplan-Meier survival curve is adjusted for: age, sex, race, location of hospice prior,
ICU stay, length of hospitalization, Elixhauser comorbidity measure, fracture type, cancer,
chronic obstructive pulmonary disease, dementia, cardiovascular disease, disease of the
central nervous system, acute myocardial infarction, year of the fracture.
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Table 1

Characteristics of Hospice Patients Experiencing a Hip Fracture

Hospice Cohort (n=14,400)

Cohort
(n=14,400)

Surgery
(n=12,018)

No Surgery
(n=2,382)

Age, mean(SD) 85.6(6.1) 85.5(6.1) 85.8(6.2)

Female (%) 72.5 72.7 71.5

Race (%)

    White 95.0 95.1 94.5

    Black 3.1 3.0 3.6

    Hispanic 0.7 0.7 0.7

    Other race 1.3 1.3 1.2

Location of Hospice prior fracture (%)

    Hospice at home 93.8 94.3 91.6

    Hospice in a nursing home 6.2 5.7 8.4

Hip fracture type (%)

    Petrochanteric Fracture 51.6 52.3 47.7

    Femoral neck Fracture 48.4 47.7 52.3

Intensive Care Unit stay 17.0 19.0 7.4

Comorbidities (%)

    Cancer 24.6 23.9 28.2

    Cardiovascular disease 4.8 4.8 4.3

    Dementia 4.6 4.5 4.9

    Degeneration of central nervous system 23.3 24.2 18.8

    Chronic obstructive pulmonary disease 31.5 31.2 33.1

    Acute myocardial infarction 1.3 1.3 1.6

Elixhauser comorbidity measure, mean(SD) 2.8(1.4) 2.8(1.4) 2.7(1.4)

Hospital length of stay, mean(SD) 5.6(3.4) 6.0(3.3) 3.4(3.1)

Hospital deaths, (%) 8.8 6.2 21.8

Year of the hip fracture, (%)

    1999 n=765 82.5 17.5

    2000 n=960 84.3 15.7

    2001 n=1,176 82.5 17.5

    2002 n=1,416 81.6 18.4

    2003 n=1,711 82.7 17.3

    2004 n=2,066 84.1 15.9

    2005 n=2,376 83.8 16.2

    2006 n=2,552 84.7 15.3

    2007 n=1,378 83.4 16.6

Note: Hip fractures prior July 1, 2007.

SD= standard deviation.
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Table 2

Cox Proportional Hazard Model: Six-Month Mortality

Hazard Ratio 95% CI

No Surgical intervention for hip fracture (Reference)

Had surgery for hip fracture 0.36 0.34 0.38

Age at the time of the fracture

      Age 75–80 (Reference)

      Age 81–85 1.09 1.03 1.15

      Age 86–89 1.11 1.04 1.18

      Age 90+ 1.21 1.14 1.29

Female 0.71 0.68 0.74

Race

      White (Reference)

      Black 0.73 0.66 0.82

      Hispanic 0.94 0.72 1.22

      Other race 0.88 0.71 1.10

Hospice in the community prior to fracture (Reference)

Hospice in a nursing home prior to fracture 0.97 0.88 1.07

Petrotrochanteric fracture 1.03 0.99 1.08

Elixhauser co-morbidity measure 1.04 1.02 1.06

Note: Adjusting for ICU stay, hospital length of stay, and comorbid diagnoses analysis was clustered at the hospital.
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Table 3

Six-Month Outcomes for Hospice Beneficiaries with a Non-Pathological Hip Fracture

Hospice Cohort (n=14,400)

Cohort
(n=14,400)

Surgery
(n=12,018)

No Surgery
(n=2,382)

Alive at 6 months (n=4,759) 33.1 37.2 12.3

Type of service received at 6 months (%)

    Home on hospice 38.8 38.9 37.4

    Hospice in a nursing home 24.8 24.3 32.7

    Skilled nursing facility 2.6 2.6 2.0

    Nursing home 16.9 17.1 14.3

    Inpatient rehabilitation facility 0.02 0.02 0

    Home to self care 12.4 12.5 10.9

    Home health 3.5 3.6 2.0

    Hospital 0.6 0.6 0

    Other 0.4 0.4 0.7

Deceased by 6 Months (n=9,641) 66.9 62.8 87.7

Place of Death in first 6 months (%)

    Death during index event 13.0 9.8 24.8

    Home on hospice 40.0 39.9 40.4

    Hospice in a nursing home 22.0 22.1 22.3

    Skilled nursing facility 14.0 15.9 6.9

    Nursing home 3.0 2.9 1.6

    Inpatient rehabilitation facility 0.001 0.2 0.0

    Home to self care 0.03 3.0 2.1

    Home health 0.003 0.4 0.1

    Hospital 0.04 5.3 1.7

    Other 0.01 0.6 0.2

Note: Numbers may not add to 100% because of rounding.

Hospital= acute care hospital admission, emergency room visit, or hospital observation; Other= psychiatric hospital, long-term care hospital,
outpatient services.
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