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ABSTRACT

Background Hospice and palliative care (PC) utilization
is increasing in geriatric inpatients, but limited research
exists comparing rates among trauma, surgical and
medical specialties. The goal of this study was to
determine whether there are differences among these
three groups in rates of hospice and PC utilization.
Methods Patients from Centers for Medicare &
Medicaid Services (CMS) Inpatient Standard Analytical
Files for 2016—2020 aged =65 years were analyzed.
Patients with a National Trauma Data Standard-
qualifying ICD-10 injury code with abbreviated injury
score =2 were classified as ‘trauma’; the rest as ‘surgical’
or ‘medical’ using CMS MS-DRG definitions. Patients
were classified as having PC if they had an ICD-10
diagnosis code for PC (Z51.5) and as hospice discharge
(HD) if their hospital disposition was "hospice’ (home or
inpatient). Use proportions for specialties were compared
by group and by subgroups with increasing risk of poor
outcome.

Results There were 16M hospitalizations from 1024
hospitals (9.3% trauma, 26.3% surgical and 64.4%
medical) with 53.7% women, 84.5% white and 38.7%
>80 years. Overall, 6.2% received PC and 4.1%a HD.
Both rates were higher in trauma patients (HD: 3.6%,
PC: 6.3%) versus surgical patients (HD: 1.5%, PC:
3.0%), but lower than in medical patients (HD: 5.2%,
PC: 7.5%). PC rates increased in higher risk patient
subgroups and were highest for inpatient HD.
Conclusions In this large study of Medicare patients,
HD and PC rates varied significantly among specialties.
Trauma patients had higher HD and PC utilization rates
than surgical, but lower than medical. The presence of
comorbidities, frailty and/or severe traumatic brain injury
(in addition to advanced age) may be valuable criteria in
selection of trauma patients for hospice and PC services.
Further studies are needed to inform the most efficient
use of hospice and PC resources, with particular focus
on both timing and selection of subgroups most likely to
benefit from these valuable yet limited resources.

Level of evidence Level lll, therapeutic/care
management.

BACKGROUND

Hospice and palliative care (PC) utilization has
numerous documented benefits that lead to lower
costs, decreased hospital length of stay (LOS),
fewer in-hospital deaths and improved physical
and psychological outcomes for both patients and
grieving friends and family.! Palliative medicine is

! Matthew M Carrick,2 Melissa Red Hoffman,? Yan Shen,’
," Ransom J Wyse," Dorraine D Watts'

WHAT IS ALREADY KNOWN ON THIS TOPIC

= The utilization of both hospice and palliative
care services continues to rise and the number
of palliative care teams in acute care facilities
is increasing, yet a defined appropriate rate
of hospice and palliative care utilization in
geriatric inpatients that results in optimal care
for patients has yet to be determined.

WHAT THIS STUDY ADDS

= This study found that Medicare-age trauma
patients had higher hospice and palliative care
utilization than surgical patients, but lower
than medical patients. In trauma patients,
comorbidities, frailty and severe brain injuries
were associated with higher utilization.

HOW THIS STUDY MIGHT AFFECT RESEARCH,

PRACTICE OR POLICY

= With hospice and palliative care use on the rise,
this study provides detailed knowledge of how
and where these scarce resources are applied,
which may support future effective utilization
and promote their long-term sustainability.

interdisciplinary care focused on improving the
quality of life for patients and their families who are
confronting serious illnesses. The intent is to appro-
priately manage symptoms, while simultaneously
tending to associated physical, psychosocial and
spiritual aspects of coping with the illness.? Hospice
care is reserved specifically for patients who have
6months or less to live and who are no longer able
to, or interested in, pursuing disease-modifying
treatments. Hospice focuses on the comfort and
quality of life of the patient instead of a cure for
the illness.’

The utilization of both hospice and PC services
continues to rise and the number of PC teams in
acute care facilities is increasing.* As of 2019, 72%
of hospitals with 50 or more beds have a PC team.’
Additionally, over the past two decades, Medicare
reported an increase in hospice utilization from
10% to 50% in Medicare decedents.® In 2019, at the
time of death among all Medicare decedents, 51.6%
were enrolled in hospice, which is 3% higher than
in 2015. Furthermore, Medicare Advantage hospice
patients have also increased from 47.6% in 2015
to 50.7% in 2019.7 With geriatric patients being
the largest consumers of these services, identifying
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the specifics of this utilization is critical to our understanding of
quality, end-of-life care in this population.

A defined appropriate rate of hospice and PC utilization in
geriatric inpatients that results in optimal care for patients has
yet to be determined. While the use of these services continues to
increase, one study reported that “Underutilization has been asso-
ciated with primary care physicians’ reluctance to make referrals,
misunderstanding among physicians regarding what constitutes
palliative care and hospice, lack of training, lack of knowledge of
advance directives, and a fear that suggesting palliative care could
cause distress and loss of hope”.® Aside from individual physician
practice, few patients, even those with similar diagnoses, present
with the same symptom burden and treatment needs, meaning
that no one rate of hospice or PC utilization would reasonably
apply to all patients. Consequently, it is important as an initial
assessment to understand the variation across admission special-
ties, which may serve as general grouping categories.

The goal of this study was to determine whether there are
differences among trauma, surgical and medical patients in utili-
zation rates of hospice discharge (HD) and PC services in a large,
near-population-based sample.

METHODS

Study design, data sources and study sample

This investigation was a retrospective, descriptive design
employing publicly accessible records from the 2016 to 2020
Centers for Medicare & Medicaid Services (CMS) Medicare
Limited Data Set Inpatient Standard Analytical Files (IPSAF).’
The data from the IPSAF files come from Medicare fee-for-
service, inpatient admission claims only; they do not encompass
any information for patients in a Medicare Advantage program.
Because the data from the IPSAF files are based on claims and not
individual patients, it is possible for multiple claims to represent
the same hospitalization. Data cleaning is, therefore, required
in order to derive a set of unique hospitalizations. This was
accomplished by analyzing a cross-index of the patient identifier,
admission date and Medicare certification number. In this way,
multiple claims for the same hospitalization were detected and
either combined or removed if they were a duplicate (ie, interim
claims and a final claim for the same hospitalization event). This
cleaning guaranteed each record within the file represented only
one distinct inpatient admission hospitalization.

The descriptive information for individual facilities was
obtained by using the 2019 CMS Provider of Services (POS) files
and the 2019 Medicare Open Payments List of Teaching Hospi-
tals (OPLTH) files and then matching them to individual IPSAF
hospitalizations. Information about adult trauma center designa-
tion/verification level was acquired from the American College
of Surgeons Committee on Trauma (ACS-COT) database of veri-
fied trauma centers'® and the American Trauma Society Trauma
Information Exchange Program that contains information on
the state designation level for trauma centers.!' In addition, the
Annual Survey of the American Hospital Association data file
was employed as a guide for hospital-level institutional matching
and was supplemented with fuzzy-string matching.'? A complete
description of the hospital matching process can be found in
previous publications on the subject.'?

Once the individual hospitalizations were identified and the
institutional information connected to each, hospitalizations
were assessed for meeting inclusion and exclusion standards for
the study. An inpatient hospitalization was included if it: (1) was
a patient aged =635 years (geriatric); (2) occurred at a US short-
term, non-federal hospital; (3) had at least one diagnosis-related

group (DRG) recorded; (4) came from an institution with a
level 1, IT or IIT trauma center designation and (5) had an LOS
=2 days. Per inclusion criteria, analysis was limited to institu-
tions with designated/verified trauma centers to minimize any
bias inherent in the qualitative or quantitative difference in care
at a non-trauma center, and to ensure the institution had a dedi-
cated trauma service overseeing the care of trauma patients.

Variable definitions

Patients were classified into one of three groups: trauma, surgical
or medical. Since trauma is not a specific DRG category, trauma
patients were identified first. A patient met inclusion criteria as
‘trauma’ if they had either: (1) an International Classification of
Diseases, Tenth Revision, Clinical Modification (ICD-10-CM)
diagnosis code for which an abbreviated injury score (AIS) could
be calculated; or (2) had at least one ICD-10-CM diagnosis code
for injury (trauma) as defined by the 2020 National Trauma
Data Standard (N'TDS) (S00-99 with a seventh digit for an initial
encounter of A, B or C, or T07, T14, T20-T28, T30-T32,
or T79.1A1-T79.A9 with a seventh digit of A only).'* Patients
were then removed if they met any of the following exclusion
criteria: (1) they only had trauma codes for superficial injury per
NTDS definition; (2) they had any burn injury; (3) they had any
trauma diagnosis code or external cause code (e-code) indicating
the hospitalization was a subsequent encounter for a previous
injury or due to sequelae of a previous injury or (4) they only
had injuries with AIS=1. Patients meeting the aforementioned
inclusion/exclusion criteria comprised the ‘trauma’ group. The
remaining non-trauma patients were classified as either ‘surgical’
or ‘medical’ using their primary DRG as the basis for group
assignment.

The primary outcomes of interest for the study were Hospice
Utilization Rate and Palliative Care Utilization Rate by specialty
group. A patient was classified as having received PC if they had
an ICD-10-CM CMS diagnosis code for a PC encounter (Z51.5).
The Palliative Care Utilization Rate was simply the proportion
of patients, overall and by specialty groups, recorded as having
received PC. A patient was classified as a ‘HD’ by using the CMS
discharge disposition, with hospice patients further classified
as either ‘home HD’ or ‘inpatient HD’. The Hospice Utiliza-
tion Rate was the proportion of patients discharged to hospice
(ie, inpatient or home hospice). The discharge status of the
remaining (non-hospice) patients was classified as: expired (ie,
in-hospital death), rehab facility, nursing facility, transfer-out,
home, or other discharge.

Trauma center levels were assigned based on the higher of the
state designation level or ACS verification level held by the center
over the study period. Hospital sizes were based on Medicare-
certified bed counts and were classified as small (<100 beds),
medium (100-300 beds) or large (>300 beds). An institution
was designated as a ‘teaching hospital’ if they were listed in the
CMS OPLTH directory as a teaching facility. The type of institu-
tional ownership categories were ‘private, non-profit’, ‘private,
for profit’, or ‘other’ based on the POS files using the designa-
tions provided by CMS.’ The institutional settings were ‘urban’
or ‘rural’ based on the core-based statistical area as used in the
CMS POS files.”

Injury severity scores (ISS) were computed via the Association
for the Advancement of Automotive Medicine (AAAM) ICD-
10-CM to AIS crosswalk.’s The AAAM ICD-AIS crosswalk has
well-documented reliability and validity and uses a standardized
algorithm to convert ICD-10-CM diagnosis codes to AIS codes
and then calculates the ISS based on these codes.®
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Patient-level characteristics (age, gender, race) and hospital
LOS were used as defined by CMS and recorded in the IPSAF
file. Comorbidity disease burden was measured based on ICD-
10-CM diagnosis codes for the calculation of the van Walraven-
weighted version of the Elixhauser comorbidity measure,!” using
the ‘comorbidity’ package in R.'® Frailty index was calculated
using a weighted summary of the scores assigned by experts to
109 ICD-10-CM diagnosis codes.”” A patient was considered
to have ventilator use if they had an ICD-10 Procedure Coding
System (ICD-10-PCS) code of 5A1935Z, 5A1945Z or 5A1955Z
during the hospitalization. Intensive care unit (ICU) LOS and
ICU usage were computed via CMS ICU-related revenue codes.
The number of days a patient was in the ICU was noted for
each revenue code, and the total number of days was added to
obtain the total ICU LOS. The associated CMS reimbursement
was reported using the actual recorded CMS payment for the
hospitalization in US dollars (not the billed amount).

Statistical analyses

Summary statistics were computed to compare hospital charac-
teristics, patient characteristics and outcomes by specialty group
and overall using Pearson 2 tests of association for categorical
variables and Wilcoxon Rank Sum tests for continuous vari-
ables. Since the CMS IPSAF data sample was exceptionally large,
alpha was lowered to compensate and only p values less than
0.001 were considered statistically significant. Therefore, careful
interpretation of the clinical importance of the absolute value
of all noted differences is recommended. For trauma patients
specifically, dominance analysis was performed to determine the
average contribution (McFadden’s R?) for covariates adjusted in
multivariable logistic regression models: age group, sex, race,
Elixhauser score, frailty index, ISS, injury type, mechanism of
injury, AIS head =3, AIS chest =3, AIS abdomen =3.2° R soft-
ware V.4.2.1 was used for all analyses.!'®

Institutional review board

Prior to the start of data analysis, this study received a formal
determination of exemption from Institutional Review Board
oversight in accordance with current federal regulations and
institutional policy. The Strengthening the Reporting of Obser-
vational Studies in Epidemiology (STROBE) guidelines were
utilized in the reporting of this research (online supplemental
digital content 1; STROBE Statement).?!

RESULTS

Sample

In total, the IPSAF file for 2016-2020 encompassed 53 832677
claims. Duplicate claims were removed (n=1129407), as were
cases not meeting initial inclusion criteria (not a US short term,
non-federal hospitalization=5956170), <65 years=8 956740,
no DRG=70), which yielded 37790290 unique hospitaliza-
tions. Patients were then selected for inclusion if the institution
where they received care had a level I, II or III trauma center
designation (n=19501622) and their hospital LOS was =2 days
(n=16532775). There were 2024 273 patients with at least one
trauma diagnosis code. After removing those who met the exclu-
sion criteria (superficial injury=208421, burn injury=17743,
subsequent encounter/sequelae injury codes=31028), and those
with only AIS=1 injuries (1767081), there were 1495730
hospitalizations in the trauma group. The remaining 14 508 502
patients for the final analysis who were not trauma included
10299259 medical and 4209243 surgical, which brought the
total study sample to 16004 232 patients (figure 1).

Sample characteristics

There were 1024 facilities represented in the final sample, with
the ownership being mostly private, non-profit (51.2%), with
private, for-profit (14.7%) and other (34.1%) making up the
remainder. Most had over 300 beds (52.8%), were teaching
institutions (58.6%) and were in an urban setting (83.7%). There
were 236 level T (23.0%), 333 level II (32.5%) and 455 level 111
(44.4%) trauma centers (online supplemental digital content 2:
Facility Characteristics).

Overall, the patients were evenly distributed by age group
(65-69 years: 21.5%; 70-74: 20.9%; 75-79: 18.8%; 80-84:
16.1%; =85: 22.6%). Trauma patients had the largest propor-
tion of those aged >85 (35.4%) compared with surgical (11.9%)
and medical (25.2%), and also had the highest proportion of
women (trauma: 61.7%; surgical: 49.6%; medical: 54.3%) and
white race (trauma: 90.1%; surgical: 82.9%; medical: 86.5%).
Despite this, the medical group had the highest comorbidity
index (13.1), whereas trauma (9.3) and surgical (9.2) were
similar. Although there were more level III trauma centers in
the sample, they had the smallest proportion of hospitalizations
(27.4%) compared with level T (34.6%) and Level II (38.1%)
trauma centers (table 1).

Patient outcomes

The mean hospital LOS was 5.8days (SD 5.9), with surgical
patients having the longest mean stay of 6.7days (SD 7.4),
followed by trauma with 6.2days (SD 6.6) and medical with
5.3days (SD 5.0). The surgical specialty also had the largest
proportions of patients with a hospital LOS =8 days (surgical:
26.9%; trauma: 21.4%; medical: 17.9%), an ICU stay (surgical:
30.9%; trauma: 29.3%; medical: 26.2%) and an ICU LOS
=6days (surgical: 31.4%; trauma: 28.0%; medical: 22.6%).
Surgical patients also had the highest proportion of patients
discharged to home (surgical: 65.8%; trauma: 25.1%; medical:
60.6%). The medical specialty utilized hospice the most, with
5.2% of their patients discharged to hospice (home hospice:
2.8%; inpatient hospice: 2.5%), followed by trauma (3.6%) and
surgical (1.5%). Overall, 4.1% of the sample was discharged to
hospice and 3.5% expired in the hospital (table 2).

Palliative care utilization

Over the 5-year study period from 2016 to 2020, utilization of
PC services increased gradually until the COVID-19 pandemic,
when a spike of PC utilization was observed in the second
quarter of 2020. Similar trends were observed for expired dispo-
sition and hospice utilization (figure 2).

The number and proportion of patients receiving PC services
by specialty group and overall appear in table 3. Overall, 6.2% of
the patients received PC, and PC utilization generally increased
with increasing severity of the patient’s condition (any ICU: 9.4%;
ICU LOS =5 days: 12.8%; ventilator use: 24.5%; discharge to
home hospice: 55.5%, discharge to inpatient hospice: 63.8%;
expired: 55.0%). When comparing the specialty groups, a
smaller proportion of surgical patients received PC (3.0%) than
either medical (7.5%) or trauma (6.3%) (both comparisons:
p<0.001). This pattern persisted even with increasing severity of
the patient’s condition, with surgical patients having the lowest
proportion of PC utilization regardless of the comparison group
(table 3; all comparisons p<0.001). In addition, the difference
between Trauma and Medical was small for most sub-groups
(<1.3%), and though the differences were statistically signifi-
cant due to the large sample size, their clinical meaningfulness
is unclear. Similar to PC utilization, hospice utilization increased
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Figure 1  Consolidated Standards of Reporting Trials (CONSORT) flow diagram for selection of patients included in the study. AIS, abbreviated injury
score; DRG, diagnosis-related group; IPSAF, Inpatient Standard Analytical Files; LOS, length of stay.
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Table 1 Patient characteristics by specialty group and overall

Variables

Specialty group

Trauma

Surgical

Medical

Overall

n=1495 730 (9.3%)

n=4 209 243 (26.3%)

n=10 299 259 (64.4%)

N=16 004 232 (100%)

Hospitalization counts by trauma center level, n (%)

Level | 545 520 (36.5%) 1684 463 (40.0%)
Level I 587 618 (39.3%) 1541 300 (36.6%)
Level Il 362 592 (24.2%) 983 480 (23.4%)
Age grouping, n (%)
65-69 213 408 (14.3%) 1186 337 (28.2%)
70-74 232 580 (15.5%) 1075 553 (25.6%)
75-79 249 002 (16.6%) 858 202 (20.4%)
80-84 271298 (18.1%) 588 559 (14.0%)
>85 529 442 (35.4%) 500 592 (11.9%)
Elixhauser Score, mean (SD) 9.32 (8.75) 9.15(9.33)
Female, n (%) 922 459 (61.7%) 2 085 938 (49.6%)
White, n (%) 1347 635 (90.1%) 8534 348 (82.9%)

3300 308 (32.0%)
3962 913 (38.5%)
3036 038 (29.5%)

2044 345 (19.8%)
2033188 (19.7%)
1905 691 (18.5%)
1722 964 (16.7%)
2593 071 (25.2%)
13.14(9.02)

5590 671 (54.3%)
3639 342 (86.5%)

4382 110 (34.6%)
4382110 (38.1%)
4382110 (27.4%)

3444090
3341 321 (20.9%

21.5%)

)

3012 895 (18.8%)
)

)

2582 821 (16.1%
3623105 (22.6%
11.74 (9.28)

8599 068 (53.7%)
13521 325 (84.5%)

All comparisons to trauma patients are statistically significant (p<0.001).

along with the worsening condition of the patient (any ICU:
5.6%; ICU LOS =S5 days: 7.2%; ventilator use: 8.5%), with an
overall hospice utilization of 4.1%. Full comparisons appear in
table 3.

Among Trauma patients, 6.3% of patients received PC services.
When comparing to Trauma patients who did not receive PC
services, those who received PC services were significantly
older (=85 years: 47.1% vs 34.6%; p<0.001; online supple-
mental digital content 3: Trauma Patient Characteristics and
Injury Patterns by PC Utilization), but had significantly fewer
women (53.4% vs 62.2%; p<0.001). The mean Elixhauser
scores for patients who used PC were almost doubled (15.77
vs 8.88; p<0.001) and they were significantly more frail (mean
frailty index: 13.95 vs 9.49; p<0.001). Patients who received
PC services had significantly lower proportions of blunt inju-
ries (69.1% vs 79.6%; p<0.001) and same-level falls (37.0% vs
45.7%; p<0.001). Those who received PC suffered significantly
more severe injuries (mean ISS: 8.99 vs 7.91) as well as more

severe head traumas (AIS head =3: 40.7% vs 17.8%; p<0.001)
compared with patients who did not receive PC.

For trauma patients, dominance analyses were performed
to identify the most important contributors to hospice and PC
utilization as well as expired disposition. For all three outcomes,
Elixhauser score and frailty index were consistently the top two
contributors determined by the average contribution (McFad-
den’s R?) (expired disposition: 7.5% and 4.2%; hospice utiliza-
tion: 3.7% and 2.7%; PC utilization: 4.7% and 3.8%; figure 3).
In addition, the indicator of AIS head =3also had relatively
higher explanatory power, which was the third highest contrib-
utor for expired disposition (2.4%) and PC utilization (1.9%),
and the fourth for hospice utilization (1.1%).

DISCUSSION
This large retrospective, descriptive analysis of 2016-2020
Medicare inpatient claims data compared PC services utilization

Table 2 Outcomes by specialty group and overall

Specialty group
Trauma Surgical Medical Overall
Variables n=1495 730 (9.3%) n=4 209 243 (26.3%) n=10 299 259 (64.4%) N=16 004 232 (100%)
Hospital course
LOS, d, mean (SD) 6.18 (6.60) 6.66 (7.42) 5.34 (5.02) 5.77 (5.92)
Any ICU stay, n (%) 437 779 (29.3%) 1301 748 (30.9%) 2694 154 (26.2%) 4433 681 (27.7%)
ICU LOS, d, mean (SD) 5.09 (5.95) 5.46 (6.55) 4.20 (3.87) 4.66 (5.05)
Any ventilator use 100 835 (6.7%) 252 370 (6.0%) 408 873 (4.0%) 762 078 (4.8%)
Patient dispositions, n (%)
Home 376 096 (25.1%) 2768 244 (65.8%) 6 241 042 (60.6%) 9385 382 (58.6%)
Expired 62 291 (4.2%) 112 840 (2.7%) 388 584 (3.8%) 563 715 (3.5%)
Home hospice 21 848 (1.5%) 27 878 (0.7%) 287 961 (2.8%) 337 687 (2.1%)
Inpatient hospice 31929 (2.1%) 35 624 (0.8%) 252 375 (2.5%) 319928 (2.0%)
Rehab facility 214 351 (14.3%) 274782 (6.5%) 375 285 (3.6%) 864 418 (5.4%)
Nursing facility 738 466 (49.4%) 912 224 (21.7%) 2375611 (23.1%) 4026 301 (25.2%)
Transfers-out 48185 (3.2%) 72 945 (1.7%) 342125 (3.3%) 463 255 (2.9%)
Other 2564 (0.2%) 4706 (0.1%) 36 276 (0.4%) 43 546 (0.3%)

All comparisons to trauma patients were statistically significant (p<0.001).

ICU, intensive care unit; LOS, length of stay.
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Figure 2 Trends of patient outcomes and palliative care utilization by discharge year and quarter. Description: multiple line graph illustrating

proportion of CMS in-patients with PC utilization, expired hospital disposition status and total hospice, that is, the "Hospice Utilization Rate’ defined
as the proportion of patients discharged to inpatient or home hospice, from the first calendar quarter of 2016 to the fourth calendar quarter of 2020.
Over the 5-year study period, PC utilization, expired disposition and total hospice disposition increased gradually until the onset of the COVID-19
pandemic, when a spike of PC utilization was observed in the second quarter of 2020. CMS, Centers for Medicare & Medicaid Services; PC, palliative

care.

and HD among trauma, medical and surgical patients. The study
sample included 1.6 million Medicare fee-for-service inpatients
at 1024 level I, II and III trauma centers and revealed that
trauma patients received PC services at a rate of 6.3%, some-
what lower than medical patients (7.5%), but substantially
higher than surgical patients (3.0%). Similarly, trauma patients
were discharged to hospice at a rate of 3.6%, lower than medical
patients (5.29%), but higher than surgical inpatients (1.5%). These
findings were noted in spite of the fact that surgical patients had
longer LOS and higher ICU utilization, while trauma patients
had the highest in-hospital mortality rates, and medical patients
had the highest rates of comorbidities. Overall, the utilization
of PC services and HD increased gradually over the years of the
study, spiking higher together with the significant increase in
deaths during the COVID-19 pandemic in 2020 and 2021.

As would be expected, HD and PC utilization generally
increased with increasing severity of the patient’s condition for
the sample overall as well as for each of the three subgroups
(table 3). This was particularly true for patients in the ICU for
over Sdays and for those on mechanical ventilation, consis-
tent with the greater focus on these services in the critical care
setting. However, it is worth noting that the majority of patients
with HD and PC utilization did not have an ICU stay. This is
consistent with the previously documented increase in the diffu-
sion of PC in general to non-critical care settings and to more
hospitals.** In the case of trauma patients, the American College
of Surgeons Trauma Quality Improvement Program (ACS TQIP)

Palliative Care Best Practices Guidelines include the recommen-
dation that PC assessment be provided to each trauma patient
within 24 hours of admission.?? The goals of such an assessment
include identifying family members, determining key decision
makers, verifying pre-existing advance directives, completing a
prognostic assessment and communicating prognostic informa-
tion as available to the family.?>* This increased awareness and
more widespread adoption of standardized, guideline-driven
care approaches for PC in the trauma community are likely
important contributors to the relatively high rates of PC utiliza-
tion in trauma patients documented in this study (with medical
services as the comparator). Surgical services—performing
predominantly elective operations—had less utilization, which
is to be expected, as their patients are inherently selected with
the expectation of positive outcomes in the majority of cases.
As a subspecialty of surgery, Trauma Surgery involves a higher
likelihood of poor outcomes than most surgical specialties and
its practitioners are more likely to have critical care training and
experience with exposure to the principles that underlie a broad-
based adoption of PC approaches, including the management of
critically ill and injured patients, and end-of-life care, especially
in the critical care setting.

Minimal previous research has compared hospice and PC
utilization in trauma, surgical and medical specialties. A study
by Olmsted et al from 2014 compared hospice and PC utiliza-
tion between surgical and medical patients in their last year of
life using the Veterans Health Administration data.” The authors
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Table 3  Proportion of patients with hospice and/or PC utilization by specialty group and overall

Specialty group
Trauma Surgical Medical Overall
Patient group n=1 495 730 (9.3%) n=4 209 243 (26.3%) n=10 299 259 (64.4%) N=16 004 232 (100%)
All patients, N 1495730 4209 243 10299 259 16 004 232
Proportion w/PC, n (%) 93 899 (6.3%) 124 348 (3.0%)* 774134 (7.5%)* 992 381 (6.2%)
Proportion w/hospice disposition, n (%) 53 777 (3.6%) 63 502 (1.5%)* 540 336 (5.2%)* 657 615 (4.1%)
Proportion w/expired, n (%) 62 291 (4.2%) 112 840 (2.7%)* 388 584 (3.8%)* 563 715 (3.5%)
Any ICU stay, N 437779 1301 748 2694 154 4433 681
Proportion w/PC, n (%) 46 888 (10.7%) 71310 (5.5%)* 299 888 (11.1%)* 418 086 (9.4%)
Proportion w/hospice, n (%) 24 474 (5.6%) 32923 (2.5%)* 191 642 (7.1%)* 249 039 (5.6%)
Proportion w/expired, n (%) 39196 (9.0%) 74 992 (5.8%)* 207 748 (7.7%)* 321 936 (7.3%)
ICU LOS=5days, N 155 926 503 956 827 895 1487777
Proportion w/PC, n (%) 22 532 (14.5%) 43918 (8.7%)* 124 587 (15.0%)* 191 037 (12.8%)
Proportion w/hospice, n (%) 11124 (7.1%) 20 047 (4.0%)* 75 879 (9.2%)* 107 050 (7.2%)
Proportion w/expired, n (%) 20534 (13.2%) 46 260 (9.2%)* 93 355 (11.3%)* 160 149 (10.8%)
Any ventilator use, N 100 835 252 370 408 873 762 078
Proportion w/PC, n (%) 26 846 (26.6%) 49318 (19.5%)* 110399 (27.0%) 186 563 (24.5%)
Proportion w/hospice, n (%) 8838 (8.8%) 15 340 (6.1%)* 40 225 (9.8%)* 64 403 (8.5%)
Proportion w/expired, n (%) 34 340 (34.1%) 71210 (28.2%)* 145 332 (35.5%)* 250 882 (32.9%)
Home hospice disposition, N 21848 27878 287 961 337 687
Proportion w/PC, n (%) 12 237 (56.0%) 14 884 (53.4%)* 160 358 (55.7%) 187 479 (55.5%)
Inpatient hospice disposition, N 31929 35624 252 375 319928
Proportion w/PC, n (%) 20 342 (63.7%) 21 647 (60.8%)* 162 125 (64.2%) 204 114 (63.8%)
Expired disposition, N 62 291 112 840 388 584 563 715
Proportion w/PC, n (%) 34809 (55.9%) 53200 (47.1%)* 222 206 (57.2%)* 310215 (55.0%)

*Indicates statistically significant comparisons

to trauma patients (p<0.001).

ICU, intensive care unit; LOS, length of stay; PC, palliative care.

Expired Disposition

Hospice Use

Palliative Care Use

Elix. Score _ : Elix. Score Elix. Score _4.7
Frailty -4.2 Frailty - Frailty _3.3
AlS head==31 -2.4 Age AlS head==3 -1.9
Injury Type .0.9 AlS head==31 -1.2
1S54 .0.9 MOl Injury Type IM
MOl Iﬂ.a Injury Type IM
Sex ID.T AIS Abdomen==31 Itm In.3
I

AlS Abdomen==31 ID.S 1SS |0.1 AlS Abdomen==3 0:3
Age [o1 Sex |o.1 Io.1
AlS chest>=31 o Racey|¢ Racey o
Race |0 AlS chest==3110 AlS chest==3110
0 2 4 6 3 0 1 2 3 4 0 1 2 3 4 5

McFadden R® (%) McFadden R® (%) McFadden R® (%)

Figure 3 Mean contribution (McFadden's R?) of covariates of models to explain variation in expired disposition and utilization of hospice and
palliative care among trauma patients. Description: Dominance analysis results illustrating the relative contributions of select covariates to the logistic
regression modeling expired disposition, hospice use and palliative care use as outcomes. For each outcome, Elixhauser score and frailty index were
consistently the top two contributors determined by the average contribution (McFadden’s R?). In addition, the indicator of AIS head>3 also had
relatively higher explanatory power, which was the third highest contributor for expired disposition and palliative care use, and the fourth for hospice
use. AlS, abbreviated injury score; ISS, injury severity scores; MOI, mechanism of injury.
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reported in the last year of life, 38.6% of Veteran medical
patients received PC compared with 36.5% of surgical patients,
and 23.8% of medical patients utilized hospice compared with
21.2% of surgical patients. Compared with medical patients,
surgical patients were statistically significantly less likely to
receive hospice or PC services (OR=0.91; 95%CI 0.89 to
0.94; p<0.001). Interestingly, they also found of all those who
received hospice or PC services, surgical patients lived longer
than medical patients (median: 26 days vs 23 days; p<0.001).%
Conversely, a 2022 single-center study by Haines et al found
that 6.2% of trauma patients received orders for PC and 1.1%
were discharged to hospice,?® suggesting that at a minimum, the
general trauma population experiences different utilization rates
of hospice or PC than Veterans.

The subset analysis of trauma patients in this study sample
revealed that those receiving PC services were significantly
older, less likely to be women and had substantially higher Elix-
hauser and frailty scores. Patients with severe injuries were more
likely to receive PC services, and those with severe traumatic
brain injury (TBI) had some of the highest rates. The domi-
nance analyses reinforced these findings, with Elixhauser score,
frailty, severe TBI and age having the largest individual explan-
atory powers for receiving PC. This is not surprising, as these
subgroups are traditionally among those well known to have
poor outcomes and thus are more likely to receive these services,
which have historically been associated with an expectation of
poor outcome. Given the current recommendations to provide
PC to all trauma patients,? this suggests that there are oppor-
tunities to improve adherence to these recommendations and
ensure equitable access to these valuable resources.

The frequency at which PC resources and hospice referrals
are utilized at the same institution and the relationship between
the two is of interest in this context, as it provides insights into
how often these resources are utilized and for which patients, as
well as better defining the optimal strategies for utilizing these
valuable but limited resources. The utilization of PC resources
would, in general, be expected to exceed that of hospice utili-
zation, as the number of patients eligible for PC interventions is
usually significantly larger than those qualifying for hospice. In
this study, PC utilization rates for each patient group were about
2% higher than hospice utilization rates overall, suggesting there
are significant numbers of patients eligible for PC interventions
who may not be receiving them. There are limited data available
in the literature comparing PC utilization rates to hospice refer-
rals at the same hospital for sufficiently large numbers of patients
from varied specialties to allow for definitive conclusions.?’-°
This area remains an opportunity for additional investigation
given the benefits of PC interventions for patients not needing
hospice care.

There was a progressive increase in PC utilization recorded
in our data set coinciding with the onset of the COVID-19
pandemic. In figure 2, the temporal trend of PC use mirrors
that of the temporal pattern of in-hospital mortality, which indi-
cates increased PC use was associated with higher risk of in-hos-
pital mortality, as would be expected. This has been previously
reported®' 2 and is consistent with the increased complexity and
severity of illness encountered during the pandemic and espe-
cially with the increased mortality seen in the early years prior to
introduction of vaccines and effective treatments.

It is encouraging that trauma patients appear to be receiving
PC consultation at rates slightly below that of medical patients,
but higher than those of surgical patients. This suggests that
trauma providers are engaged in the movement to increase
access to PC for all patients who need it, consistent with the

recommendations in the ACS TQIP Palliative Care Best Prac-
tices Guidelines. To promote additional adherence and produce
higher rates of PC utilization in trauma patients, directed moni-
toring of utilization for appropriate patients would need to be
implemented as part of quality assessment efforts at trauma
centers.

Limitations

There are several notable limitations to this research. The usual
cautions regarding retrospective analysis of large administra-
tive data sets are warranted.** 3* The data source for the study
(IPSAF files) includes only fee-for-service medicare patients, thus
patients with medicare advantage plans or other health insur-
ance coverage are not included in the analysis. Other limitations
related to the file linkages needed for this analysis have been
previously described.’® Descriptive studies, such as this work,
can only reveal patterns and associations and do not allow causal
inferences. Finally, the very large sample size contributes to
numerous associations being statistically significant, but may be
clinically less important.

CONCLUSION

In this large, descriptive study of medicare patients, hospice
and PC utilization rates increased over time and varied signifi-
cantly among specialties. Trauma patients had higher hospice
and PC utilization rates than surgical, but lower than medical.
These differences tended to be less pronounced as the risk of
poor outcome increased. These data suggest that trauma prac-
titioners are employing hospice and PC resources at relatively
high rates, consistent with ongoing efforts to routinely employ
these services in the care of all trauma patients. The presence of
comorbidities, frailty and/or severe TBI (in addition to advanced
age) may be valuable criteria to consider in the selection of
patients for PC utilization. Further studies are needed to inform
most efficient hospice and PC utilization, especially as concerns
the timing and selection of subgroups of patients in greatest need
of these valuable but limited resources.
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