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Abstract

Context: One fundamental way to honor patient autonomy is to establish and enact their wishes
for end of life care. Limited research exists regarding adherence with code status.

Objectives: This study aimed to characterize cardiopulmonary resuscitation attempts discordant
with documented code status at the time of death in the United States and to elucidate potential
contributing factors.

Methods: The Cerner APACHE outcomes database, which includes 237 U.S. hospitals that
collect manually abstracted data from all critical care patients, was queried for adults admitted to
intensive care units with a documented code status at the time of death from January 2008 to
December 2016. The primary outcome was discordant cardiopulmonary resuscitation at death.
Multivariable logistic regression models were used to identify patient-, and hospital-level
associated factors after adjustment for age, hospital, and illness severity (APACHE |11 score).
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Results: A total of 21,537 patients from 56 hospitals were included. Of patients with a do-not-
resuscitate code status, 149 (0.8%) received cardiopulmonary resuscitation at death and associated
factors included: Black race, higher APACHE 11 score or treatment in small or non-teaching
hospitals. Of patients with a full code status, 203 (9.0%) did not receive cardiopulmonary
resuscitation at death and associated factors included: higher APACHE I11 score, primary
neurologic or trauma diagnosis, or admission in a more recent year.

Conclusion: At the time of death, 1.6% of patients received or did not undergo cardiopulmonary
resuscitation in a manner discordant with their documented code statuses. Race, and institutional
factors were associated with discordant resuscitation, and addressing these disparities may
promote concordant end-of-life care in all patients.
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Introduction

Of the 200,000 in-hospital cardiac arrests that occur annually in the United States, studies
estimate only 22% of patients survive to discharge.:2 Cardiac arrests occur most frequently
in the intensive care unit (ICU), with 5.6-78.1 cardiac arrests per 1,000 admissions, and
these events have worse outcomes.3# Current standard of care for cardiopulmonary arrest,
regardless of where it occurs, is the immediate provision of cardiopulmonary resuscitation
(CPR). CPR may involve chest compressions, defibrillation, intubation, and the
administration of advanced cardiac life support medications. Cardiopulmonary arrest and the
subsequent interventions can result in significant morbidity, including rib fractures (29% of
patients) and/or debilitating brain injury.®> Of those who survive, 28% have clinically
significant neurologic disability and 10% have severe disability.2 These complications can
result in prolonged hospital length of stay (LOS), high rate of nursing home placement,
increased healthcare costs, and poor quality of life.> Given these poor outcomes, some
patients elect to forgo CPR in the event of cardiopulmonary arrest. This decision is
documented as a full or partial “Do-Not-Resuscitate” (DNR) rather than “Full Code” (FC)
status.

There are many ethical issues surrounding resuscitation and code status. A code status
exemplifies the ethical principle of patient autonomy, in which a patient (possessing
decision-making capacity) has the right to dictate their own care.® Additionally, the ethical
principle of justice dictates that life-sustaining treatment preferences and delivery should be
elicited and provided without variation due to racial, regional or other differences.” While
current practices have moved away from medical paternalism, physician judgment remains
vital to promote non-maleficence when a potentially harmful intervention will not lead to
benefit for patients.” There are also potential consequences for caregivers involved in
nonbeneficial interventions, including personal safety and moral distress.”10

The ultimate realization of patient-centered end-of-life care is concordance between stated
preferences and the care delivered.1! Studies to date report wide variation in over- or under-
treatment inconsistent with patients’ wishes.12-18 Despite well-publicized accounts in the
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media, the national incidence of discordant CPR in the U.S. is unknown.1® Thus far, race has
been identified as a significant risk factor for receiving discordant end-of-life care, and
substantial variation exists between hospitals.13:16 Finally, discordance between a patient’s
wishes documented in a chart and care delivered is not always a failure, as the chart cannot
capture all of the nuance in a patient’s real time end-of-life care. Given the knowledge gap
surrounding the frequency of and factors driving discordant CPR, the purpose of this study
was quantify and characterize the prevalence of discordant CPR in patients admitted to ICUs
in the US over the past decade.

Materials and Methods

Data Source

Participants

Data were abstracted from the Cerner APACHE outcomes database (Cerner Corporation,
Kansas City, MO), which includes data from all patients requiring ICU admission at 237
participating hospitals.20 The APACHE database is a national quality improvement and
benchmarking program that collects physiologic, clinical, demographic, and admission
source data. These data are prospectively and manually abstracted by trained clinical
abstractors. Data quality is ensured through recurring quality reviews and self-audits. Data
collection, auditing, and validity have been previously described.21-26

This study was approved by the University of Minnesota Institutional Review Board
(STUDY00001489). Individual patient consent was waived, as all data used in the study
were obtained from a pre-existing de-identified database.

Adults (age = 18 years old) admitted to the ICU at participating centers between January 1,
2008, and December 31, 2016 who died prior to hospital discharge were included in the
analysis. Hospitals (n=56) that submitted code status at death were included. To ensure our
analysis included patients with curative or comfort focused care, complete years of data, and
hospitals with a sufficient census of critical care patients; we excluded patients if they were:
undergoing maintenance of circulatory support for organ procurement, admitted during
years with less than 350 total observations, if the hospital submitted data for less than 50
patients during the study period, or if the CPR at time of death (1.5%) or death code status
(< 1%) fields were missing (Figure 1).

Cohort Classification

Admission and time of death code statuses that explicitly prohibited CPR (as listed in
Appendix 1) were reclassified as DNR.% Patients were divided into four cohorts based on
code status and administration of CPR at death: FC with CPR, FC without CPR, DNR with
CPR, and DNR without CPR. “Discordant CPR” was defined as a patient with DNR status
receiving CPR or a FC patient not receiving CPR. Code status at death and CPR at death
were unique variables in the APACHE database. Data for these variables were manually
abstracted by APACHE personnel.

J Pain Symptom Manage. Author manuscript; available in PMC 2022 April 01.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Robbins et al.

Page 4

Outcomes and Measures

The primary outcome was the rate of discordant CPR and variables evaluated for their
associations with the outcomes included patient- and hospital-level variables. Patient-level
variables included demographics, illness severity, and admission characteristics. 1liness
severity was determined using APACHE 111 score which is commonly used for risk-adjusted
outcome comparisons.2! It compliles physiologic and biochemical variables available within
the first 24 hours of admission along with chornic health variables into a single score for
each patient. Hospital-level variables included racial makeup of the patient population
(categorized as minority [>50%], mixed-race [25%-50%], or majority [<25%]),28 bed size,
teaching status, critical care management (i.e. intensivist-led ICU vs. non-intensivist-led,
where the critical care team acts as a consulting rather than primary team), and regional
location (U.S. Northeast, South, Midwest, and West).

Statistical Methods

Results

For descriptive purposes we compared those who received concordant vs. discordant
resusciatation within their respective code status at death groups. Normally distributed
continuous variables were expressed as mean and standard deviation (SD) and non-normally
distributed continuous variables were expressed as median and interquartile range (IQR).
Continuous variables with normal distribution were compared using student t-tests, and non-
normal distributions were compared using Wilcoxon rank-sum tests. Categorical variables
were expressed as percentages, and compared using Pearson XZ tests. Imputation was not
performed as missingness of data was less than 5% (mean: 0.5%, median 0%, range: O—
2.6%).2% Multi-level mixed-effects logistic regression models were used to evaluate patient
and hospital-level factors associated with discordant CPR, using separate models for DNR
patients who received CPR and FC patients who did not receive CPR. Both models
accounted for patient-level fixed effects (demographics [age, seX, race/ethnicity, insurance],
admission characteristics [primary diagnosis, surgical vs non-surgical admission], illness
severity [APACHE Il1 score]), hospital-level fixed effects (racial makeup, size, teaching
status, and location), and random effects at the hospital level. The Hosmer-Lemeshow
goodness-of-fit test was used to confirm that the models adequately fit the data (P > 0.10).
Discrimination was assessed by the C-statistic. Alpha was set at 0.05, 2-tailed. All analyses
were conducted using Stata MP, version 15 (StataCorp, College Station, TX).

A total of 21,537 patients from 56 hospitals were included in the final analysis (Figure 1).
Table 1 shows patient characteristics for each cohort. A total of 352 patients (1.6%) had
discordant CPR, including 203 FC patients (9%) who did not receive CPR and 149 DNR
patients (08%) who received CPR at death. The percentage of both FC and DNR patients
who underwent discordant resuscitation increased over time from 0.4% in 2008 to 1.3% in
2015 (Table 1). 85% of patients on admission to the ICU were FC, whereas by time of death,
62% were comfort care, 28% DNR and only 10% FC. Per code status, discordant CPR
(either providing or not providing CPR discordant with wishes) was most common in FC
(9%) and limited withholding treatment (7%) and least common in patients with a comfort
care code status (0.3%). Cardiovascular was the most common primary admission diagnosis
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in patients who received CPR from both DNR and FC groups (63.1% and 61.2%,
respectively). DNR patients that did not receive CPR more commonly died on the floor
(17.6%) than the other three groups. In both code status groups, discordant CPR was more
likely to occur when critical care was consulted compared to primary management by the
critical care team.

Discordant CPR rates varied across hospitals (FC without CPR [median 0.8%, range 0 —
4.3%], DNR with CPR [median 0.7%, range 0 — 3.8%]) (Figure 2). Only 4 (7.1%) hospitals
had zero patients with discordant resuscitation. Forty-six hospitals (82.1%) had at least one
patient not receive CPR in the setting of FC documentation at the time of death (maximum
rate of 4.3%). Forty-three hospitals (76.8%) had at least one patient receive CPR despite
DNR documentation (maximum rate 3.8%).

Variables associated with an increased odds of not receiving CPR when FC included: DNR
code status on admission (OR=16.9, 95% CI 5.2-54.7, p<0.001), a higher APACHE IlI
score (OR=1.01, 95% CI 1.002-1.01, p=0.01), admission with a neurological (OR=3.7, 95%
Cl 2.1-6.4, p<0.001), trauma (OR=3.1, 95% CI 1.7-5.7, p<0.001), or gastrointestinal
(OR=1.8, 95% CI 1.03-3.09, p=0.04) related admission diagnosis when compared to FC
patients who received CPR (Table 2). Discordant CPR in FC patients increased over time
with the highest association in 2014 (OR=8.2 95% CI 1.8-37.1, p=0.01). Protective factors
were only seen at the hospital-level. FC patients admitted to a hospital in the South (OR=0.4,
95% CI 0.2-0.8, p=0.02) or Midwest regions (OR=0.5, 95% CI 0.3-0.8, p=0.01) had lower
odds of not receiving CPR when compared to patients admitted to the Northeast.

In DNR patients, Black (OR=2.3, 95% CI 1.4-3.6, p<0.001) compared to white patients,
APACHE Il score (OR=1.01, 95% CI 1.001-1.01, p=0.02), admission to a small-teaching
(OR=5.5, 95% CI 3.1-9.7, p<0.001), or non-teaching hospital (OR=6.8, 95% CI 3.1-14.6,
p<0.001) compared to large-teaching hospital was associated with higher odds of discordant
CPR. DNR patients with a gastrointestinal related admission diagnosis (OR=0.30, 95% ClI
0.12-0.78, p=0.01) or those admitted to a hospital in the South (OR=0.28, 95% CI 0.12—
0.66, p=0.004) had lower to receive CPR at death.

Discussion

Of the 21,537 ICU patients included in this study, 0.8% of DNR patients received discordant
CPR and 9.0% of FC patients had discordant CPR (i.e. not provided) at death. DNR patients
were more likely to receive discordant CPR at death if they were Black, had a higher
APACHE I11 score, or were treated in small or non-teaching hospitals, and less likely if they
were treated in the South or had a primary gastrointestinal diagnosis. FC patients were less
likely to have CPR not provided at death if they were treated in the South or Midwest, and
more likely to have CPR not provided if they had a DNR code status on admission, higher
APACHE I11 score, primary neurologic or trauma diagnosis or were admitted in a more
recent year.

In this study of ICU non-survivors, Black patients were more likely to undergo CPR at death
while DNR, and there was evidence (did not reach level of significance) of being less likely
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to have CPR not provided when FC (p=0.05). Current research demonstrates that Black and
Hispanic patients are less likely to have a documented advance directive before admission
and prefer more aggressive end-of-life care, even after controlling for socioeconomic status.
30-32 Engd-of-life discussions in terminal cancer patients with physicians are associated with
concordant care; however, this may not be true for all patients.13 Black patients who have an
end-of-life discussion resulting in a DNR code status were just as likely to undergo ICU
care, CPR, and mechanical ventilation in the last week of life as those without a DNR code
status.13 The mere presence of an end-of-life conversation does not guarantee consistent
content, timing, or continuity of such conversations across all patients.13:32 Mack et al.
observed that end-of-life discussions occurred at similar rates for Black and White patients,
but Black patients had lower awareness of their terminal illness, which may explain racial
differences in care delivered.1® We hypothesize that a concerted effort to improve
communication in all patients, with particular emphasis placed on minority patients and their
families, may improve adherence to stated preferences.30 Importantly, a broad strokes
approach will inappropriately project cultural assumptions that may not be accurate for each
individual.33 As Betancourt describes, we must focus on clear communication, exploring
hesitations, and addressing concerns; all of which require cultural humility.33 We
recommend that all critical care team members receive communication intervention training
regarding goals of care conversations.11:34:35

Another consideration surrounding racial disparities, espeically in the ICU, is the potential
involvement of racism. The multi-level construct of racism limits the ability to draw a causal
line between racism and our disparate findings in Black patients. Instituational racism exists
in the ICU through subtle policies. For example, despite no evidence to support restricing
family visiting hours,38 restrictions exist and disproportionately effect minority patients and
their families.3” Our study was not designed to determine whether racism (on any level)
contributed to our findings; however, the existance of disparate outcomes that we find here
supports the continued efforts to identify and elimate discrimination in our health system.38

We observed significant variation in discordant CPR based on hospital size and teaching
status. Compared to large-teaching hospitals, small-teaching and non-teaching hospitals
were more likely associated with discordant CPR in DNR patients. A recent study found that
non-teaching hospitals were more likely to have nurses and pharmacists lead resuscitations.
39 Non-physician led resuscitation teams are an example of the complex environment that is
encountered while caring for the critically ill, and highlights the importance of
communication across professional roles, particularly code status.4? A study of
interdisciplinary morbidity and mortality rounds found that 67% of adverse events could be
attributed to issues with communication.*! The Department of Defense and Agency for
Healthcare Research and Quality (AHRQ) developed a toolkit (TeamSTEPPS™) to optimize
healthcare team performance.*2 The APACHE database does not include information about
the time of day that the deaths occurred, and as a result in our study, we were unable to draw
associations related to issues with communication at shift changes.* TeamSTEPPS™
suggests using the “/-PASS the BATON”tool for hand-offs during shift change, which
includes stating the code status.#3 Ultimately, clearly conveying end-of-life wishes across the
care team encourages concordant care in the setting of a cardiac arrest.
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In our study, rates for discordant CPR in full code patients ranged from 0-36% per hospital
and rates for discordant administering of CPR ranged from 0-5% per hospital. In previous
studies, compared to teaching hospitals (after adjusting for hospital size), non-teaching
hospitals were less likely to have a CPR committee and were more likely to report the lack
of clinical champion as an obstacle to quality improvement.3® We agree with the author’s
recommendation that every hospital have a CPR committee that reviews resuscitations, and
additionally suggest that quality improvement matrices measure concordance with the
patient and family’s stated goals.3° Upon patient death, we recommend that the mortality be
reviewed, and the presence or absence of CPR evaluated through the lens of promoting
justice and patient dignity.44

There are many reasons why a code status may be changed acutely in real-time, including:
“contemporaneous clinical assessment, not the envisaged circumstances and temporary
suspension”.*® These motivators for circumstantial shifts in code status may explain some of
the differences in CPR concordance in our study based on primary admission diagnosis.
Neurologic and trauma FC patients were less likely to receive CPR relative to patients with a
primary cardiovascular diagnosis on admission. A patient with a documented “do-not-
resuscitate” code status may transition to FC if a trauma brings about an unanticipated need
for intervention. Temporary suspension of code status can occur for a procedure, where the
cause and treatment of cardiopulmonary arrest have improved survival rates over in-hospital
cardiac arrest.*® The American Society of Anesthesiologists do not recommend automatic
suspension of DNR for procedures given the ethical principle of patient self-determination.4’

Furthermore, a cardiopulmonary arrest may occur from a rapidly reversible cause. In these
instances, the patient’s refusal of resuscitation was not determined with this in mind, and
limited resuscitative efforts may be initiated until the underlying cause has been treated.4®
Similarly, our reference group for primary admission diagnosis was cardiovascular patients,
who can develop rapidly reversible arrhythmias. DNR patients with a primary
gastrointestinal diagnosis were significantly less likely to receive CPR in our study: this may
be related to the differential outcomes in survival from a cardiac arrest based on etiology.

Without the ability to anticipate, inform, and get consent; conflict can occur, especially when
human error plays a role. Specifically, in the setting of iatrogenic arrests, 29% of physicians
reported that DNR orders do not apply, and 69% felt a greater obligation to resuscitate when
arrest resulted from a physician error.48 Caution should be taken when disregarding code
statuses in these “non-envisaged circumstances” to ensure that the patient’s right to self-
determination is upheld.

Contemporaneous clinical assessment refers to the challenge of balancing the patient- and
surrogate-stated or assumed preferences with physician judgement in a rapidly evolving
clinical situation.> As previously mentioned, the patient with a FC and a neurologic primary
diagnosis was more likely to have CPR not provided in our study. A recent study found that
critical care physicians reported that 11% of their patients had received futile care, and 85%
of these patients died within 6 months.*® Beyond clinician perceptions, how does this
translate into physician’s behaviors? In a survey of U.S. physicians in 2010, 50% endorsed
unilateral (physician-determined) DNR code statuses as appropriate for certain patients and
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6% reported performing a unilateral DNR in the last year.59-°1 In our study, not providing
CPR in FC patients was more likely in recent years. The increase may have occurred as
court rulings have ruled in favor of physicians not providing CPR in futile situations.>2 Why
then, are provider’s perceptions of nonbeneficial care not translating into a documented
DNR code status? We suggest having frank discussions surrounding prognosis, and the level
of associated uncertainty, with patients to promote patient autonomy. Tools such as the
validated Good Outcome Following Attempted Resuscitation (GO-FAR) clinical decision
rule can be used to aid in predicting survival to hospital discharge without neurologic
disability®3 Similarly, a focus on functional status is needed given the increasing rates of
functional status deterioration after critical illness.2> Additionally, we recommend
transparent conversations, with the associated documentation, between all providers about
the perceptions of appropriateness of care to promote beneficence and non-maleficence and
reduce moral distress. 0

There are several limitations to this study. First, our study was a retrospective review of the
APACHE database which was not primarily built to address discordant CPR. Resultantly, the
nuances of clinical decision-making surrounding discordant CPR were not captured. This
limits the causal interpretation of our results and hinders our ability to elucidate reasons
behind this discordance. The term “discordant CPR” was chosen so as to not overstate the
appropriateness of the event. Second, given the retrospective nature of the study, we
acknowledge the possibility of unknown or uncollected confounders. This also limits our
ability to identify other modifiable risk-factors. Third, we created our hospital inclusion
criteria to capture those that regularly managing critically ill patients and consistently
participating in the benchmarking program (Figure 1). Excluding hospitals that do not meet
this criteria may have introduced some selection bias, as we hypothesize that these hospitals
may have higher rates of discordant CPR. Fourth, our analysis did not include patients who
underwent CPR and survived. Code status was only documented at death or discharge which
did not permit an assessment of code status between admission and death or discharge.
Lastly, we were reliant on the code status that was documented at the time of death; several
studies that have interviewed patients and/or their healthcare agents have stated that the
documented advanced care planning orders were not consistent with patient’s goals.54-58
While APACHE’s trained abstractors meticulously record the documented code status at
death, this data may not capture potential lags in communication, and the subsequent
documentation after patient, family, and provider interaction. This precluded our ability to
delineate discordant CPR from inaccurate documentation. Nonetheless, we present evidence
that either the documentation or the provision of CPR was discordant with stated goals.

Conclusion

This study demonstrated that 1.6% of patients admitted to an ICU received resuscitation
discordant with their documented code status at death. Racial disparities and hospital-level
differences associated with receiving discordant CPR highlight areas for potential
intervention. While causal inferences are unable to be made from this study, the prevalence
of these inconsistencies calls for further investigation. Additionally, these results highlight
the importance of communication with patients and between providers, and identifies
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potential quality improvement initiatives within hospitals. Additionally, frank conversations
about prognosis may promote the balance of patient autonomy and non-maleficence.

Acknowledgements:

We would like to thank Cerner Corporation and Laura Freeseman-Freeman for the use of APACHE Outcomes data
for research purposes.

Funding Source(s):

1. National Institutes of Health [NHLBI T32HL07741] (NEI)

Appendix

° Full DNR was defined as prohibiting chest compressions, electrical cardioversion, and

mechanical ventilation.

° Full DNR and withholding therapy extended to limiting or not escalating other additional
therapies such as vasopressors.

° Partial DNR and withholding therapy applied to patients who may already be mechanically

ventilated but wish to avoid chest compressions or electrical cardioversion, while also limiting or
not escalating other therapies.
° Comfort Care indicate that a patient is DNR and is actively withdrawing therapeutic

measures, such as compassionate extubation or discontinuation of vasopressors.

Appendix 1.
Code Statuses Included in the Do Not Resuscitate Group
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Key Messsage:

At the time of death, 352 (1.6%) ICU patients did or did not receive cardiopulmonary
resuscitation in a manner discordant with their documented code status. Race, and
institutional factors were associated with discordant resuscitation.
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Apache Database (237 hospitals)
(n = 468,000)
Patients that lived
n=412,643
(n=55,357)
Hospitals that don’t report CPR at death
n =32,254
(n=23,103) -
Patients with maintain circulation organ
donation n=424
(n=22,679)
Years with observations
< 350 patients n =483
(n=22,196)
Hospitals with volume
< 50 patients n=272
(n=21,924)
» Missing death code status
n =56
(n=21,868) — -
Missing CPR at death field
\ 4 n =331
| A total of 21,537 patients*
|
Full Code + CPR Full Code — CPR DNR + CPR DNR - CPR Mivumincolive siepletgsmetsio)
2,049 203 149 19,136 and had at least 50 patient admissions
between the years 2008-2016
Figure 1.

Inclusion and Exclusion Criteria
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Histogram of Discordant Withholding of Cardiopulmonary Resuscitation

25

15

0.00 0.06 0.1 0.17 023 029 034 040

Rate of Withholding Cardiopulmonary Resuscitation in Full Code Patients

Histogram of Discordant Administration of Cardiopulmonary Resuscitation
30

8

-
o

0.00 0.01 0.01 0.02 0.03 0.04 0.04 0.05

Rate of Administration of Cardiopulmonary Resuscitation of Do Not Resuscitate Patients

Figure 2.
Histograms of Discordant Cardiopulmonary Resuscitation
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Table 1.
Patient and Hospital Characteristics by Code +/- Cardiopulmonary Resuscitation Category
Variable Full Code (+) CPR  Full Code (<) CPR  DNR (+) CPR  DNR (-) CPR
Patients — no.(%) 2049 (91.0) 203 (9.0) 149 (0.8) 19136 (99.2)
Age — median (IQR) 66 (55, 76) 63 (49, 75) 71 (57, 80) 72 (61, 82)
Female - no.(%) 879 (42.9) 80 (39.4) 64 (43.0) 8883 (46.4)
Race — no.(%) t
White 1486 (74.0) 158 (79.4) 106 (73.1) 16118 (85.8)
Black 354 (17.6) 17 (8.5) 31(21.4) 1527 (8.1)
Hispanic 38 (1.9) 5(2.5) 2(1.4) 209 (1.1)
Asian 28 (1.4) 3(L5) 2(1.4) 187 (1.0)
American Indian/Alaska Native/Australian Aborigine 46 (2.3) 3(1.5) 2(1.4) 387 (2.1)
Other 56 (2.8) 13 (6.5) 2(1.4) 360 (1.9)
Insurance - no.(%)
Managed Care 189 (9.3) 26 (12.9) 8 (5.5) 1358 (7.2)
Medicare 1152 (56.9) 90 (44.6) 95 (65.1) 13103 (69.1)
Self-Pay 155 (7.7) 21 (10.4) 6 (4.1) 873 (4.6)
Private 205 (10.1) 28 (13.9) 18 (12.3) 1564 (8.2)
Medicaid 243 (12.0) 32 (15.8) 17 (11.6) 1573 (8.3)
Government 44 (2.2) 2(1.0 2(1.4) 313(1.6)
Admission year — no.(% of all deaths that year)
2008 63 (3.1) 2(1.0) 1(0.7) 612 (3.2)
2009 109 (5.3) 6 (3.0) 3(2.0) 921 (4.8)
2010 140 (6.8) 9 (4.4) 7(4.7) 1401 (7.3)
2011 204 (10.0) 13 (6.4) 4(2.7) 1650 (8.6)
2012 199 (9.7) 19 (9.4) 16 (10.7) 1686 (8.8)
2013 322 (15.7) 40 (19.7) 30 (20.1) 2843 (14.9)
2014 328 (16.0) 48 (23.6) 28 (18.8) 3077 (16.1)
2015 393 (19.2) 38 (18.7) 41 (27.5) 3723 (19.5)
2016 291 (14.2) 28 (13.8) 19 (12.8) 3223 (16.8)
Location at death — no.(%)
Floor 66 (3.2) 12 (5.9) 5(3.4) 3377 (17.6)
Floor with Telemetry 32 (1.6) 1(0.5) 0(0.0) 366 (1.9)
Hospice 0(0.0) 0(0.0) 0(0.0) 108 (0.6)
Intensive Care Unit 1833 (89.5) 175 (86.2) 140 (94.0) 14499 (75.8)
Procedure Suite 18 (0.9) 1(0.5) 0(0.0) 2 (<1)
Operating Room 19 (0.9) 1(0.5) 0(0.0) 2(<1)
Other # 3(0.0) 0(0.0) 0(0.0) 17 (0.1)
Post Anesthesia Care Unit 1(<1) 0(0.0) 1(0.7) 5(<1)
Stepdown 56 (2.7) 11 (5.4) 2(1.3) 613 (3.2)
Telemetry 21 (1.0) 2(1.0) 1(0.7) 147 (0.8)
APACHE 111 SCORE - mean (SD) 90.8 (41.5) 95.4 (39.8) 99.1 (41.3) 86.9 (35.3)
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Variable Full Code (+) CPR  Full Code (<) CPR  DNR (+) CPR  DNR () CPR
ICU LOS Days — median (IQR) 2(1.0,5.0) 3(2.0,5.0) 2(2.0,5.0) 4(2.0,7.0)
ICU Admit code status — no.(%)
Full Code 2027 (99.0) 191 (94.1) 131 (87.9) 15826 (82.9)
DNR 10 (0.5) 8(3.9) 8 (5.4) 2144 (11.2)
Limited/Withholding Treatment 9(0.4) 4 (2.0) 9(6.0) 667 (3.5)
DNR & Withholding Treatment 2(0.1) 0(0.0) 1(0.7) 379 (2.0)
Comfort Care 0(0.0) 0(0.0) 0(0.0) 77 (0.4)
Death code status — no.(%)
Full Code 2049 (100.0) 203 (100.0) 0(0.0) 0(0.0)
DNR 0(0.0) 0(0.0) 51 (34.2) 4375 (22.9)
Limited/Withholding Treatment 0(0.0) 0(0.0) 57 (38.3) 757 (4.0)
DNR & Withholding Treatment 0(0.0) 0(0.0) 7(4.7) 715 (3.7)
Comfort Care 0(0.0) 0(0.0) 34 (22.8) 13289 (69.4)
ICU Admit 1° Organ/System — no.(%)
Cardiovascular 1255 (61.2) 100 (49.3) 94 (63.1) 9224 (48.2)
Respiratory 348 (17.0) 26 (12.8) 30 (20.1) 3734 (19.5)
Gastrointestinal 172 (8.4) 21(10.3) 5(3.4) 1823 (9.5)
Neurological 93 (4.5) 26 (12.8) 11 (7.4) 2619 (13.7)
Genitourinary 41 (2.0) 3(1.5) 0(0.0) 308 (1.6)
Metabolic/Endocrine 18 (0.9) 0(0.0) 0(0.0) 171 (0.9)
Hematologic 15(0.7) 1(0.5) 1(0.7) 116 (0.6)
Musculoskeletal/Skin 19 (0.9) 1(0.5) 1(0.7) 118 (0.6)
Trauma 84 (4.1) 23(11.3) 7(4.7) 1016 (5.3)
Transplant 4(0.2) 2 (1.0 0(0.0) 7(<1)
Surgery 10 indication — no.(%) 253 (12.3) 26 (12.8) 11(7.4) 1769 (9.2)
Critical Care Team - no.(%)
Primary 1550 (75.6) 169 (83.3) 100 (67.1) 15771 (82.4)
Consulted 511 (24.9) 72 (35.5) 62 (41.6) 3871 (20.2)
Hospital Minority Population — no.(%) 5
Majority 1528 (74.6) 162 (79.8) 94 (63.1) 16075 (84.0)
Mixed-Race 381 (18.6) 35 (17.2) 43(28.9) 2278 (11.9)
Minority 140 (6.8) 6 (3.0) 12 (8.1) 783 (4.1)

Hospital Bed # — median (IQR)
Hospital Teaching Type — no.(%) 7
Large Teaching
Small Teaching
Non-Teaching
Hospital Regional Location — no.(%)
Northeast
South
Midwest
West

400 (315, 600) 529 (393, 954)

888 (43.3) 98 (48.3)
565 (27.6) 41(20.2)
596 (29.1) 64 (31.5)
446 (21.8) 59 (29.1)
555 (27.1) 50 (24.6)
855 (41.7) 74 (36.5)
193 (9.4) 20 (9.9)

450 (315, 1289)

28 (18.8)
56 (37.6)
65 (43.6)

23 (15.4)
56 (37.6)
58 (38.9)
12 (8.1)

400 (325, 600)

9913 (51.8)
4618 (24.1)
4605 (24.1)

5333 (27.9)
3796 (19.8)
8103 (42.3)
1904 (9.9)
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*
P values are based on Pearson’s chi-square test for categorical variables, student t-test for normally distributed continuous variables, and Wilcoxon
rank-sum test for continuous variables with skewed distribution.

fRace and ethnic group were determined from medical records.

iOther locations include transfer or unknown.

§Hospitals were stratified into 3 groups based on the proportion of minority patients: predominantly majority hospitals (<25% of patients are
minority patients), mixed hospitals (25%-50% of patients are minority patients), and predominantly minority hospitals (>50% of patients are
minority patients)

”Hospitals were split in to teaching and non-teaching based on presence of trainees. Large defined as >600 hospital beds.
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Variable Full Code (-) CPR DNR (+) CPR
OR 95% ClI Pvalue OR 95% ClI P value

Age 1.00 0.98-1.01 0.42 0.99 0.98-1.00 0.18
Sex

Female - ref

Male 1.03 0.75-1.41 0.88 120 0.86-1.69 0.29
Race/Ethnicity

White - ref

Black 0.57 0.32-1.01 0.05 226 141-3.63 <0.001

Hispanic 086 0.29-253 0.79 159 0.37-6.87 0.53

Asian 0.85 0.24-3.04 0.80 138 0.33-5.76 0.66

American Indian/Alaskan Native/Australian Aborigine  0.31 0.05-1.99 0.22 041 0.07-2.26 0.31

Other 1.62 0.82-3.20 0.16 046 0.11-1.90 0.28
Admit Code Status

Full Code - ref

DNR 16.89 522-5466 <0.001 0.58 0.28-1.20 0.14

Limited/Witholding Tx 322 0.87-11.85 0.08 177 0.85-3.70 0.13
Critical Care Involvement

Primary Critical Care Management — ref

Critical Care Consulting 1.42 0.93-2.17 0.11 135 0.83-221 0.23
Insurance

Managed Care - ref

Medicare 0.71 0.41-1.23 0.22 132 0.61-2.88 0.48

Self-Pay 0.87 0.44-1.72 0.69 0.73 0.25-2.15 0.57

Private 1.13 0.60-2.13 0.71 1.61 0.68-3.84 0.28

Medicaid 1.00 0.54-1.83 0.99 1.27 0.53-3.00 0.59

Government 0.41 0.09-1.90 0.26 0.80 0.16-3.91 0.78
Surgery as primary indication 0.88 0.52-1.47 0.61 136 0.68-2.73 0.38
ICU Admit 1° Organ/System Failure

Cardiovascular - ref

Respiratory 0.87 0.54-1.42 0.58 070 044-1.13 0.14

Gastrointestinal 1.79 1.03-3.09 0.04 030 0.12-0.78 0.01

Neurological 3.71 214-6.44 <0001 052 0.27-1.01 0.06

Hematologic 117 0.14-9.48 0.89 0.80 0.11-5.84 0.82

Musculoskeletal/Skin 0.53 0.06 -4.38 0.56 085 0.11-6.70 0.88

Trauma 3.11 1.70-5.69 <0.001 112 0.49-255 0.79
APACHE 111 Score 1.01 1.00-1.01 0.01 1.01 1.00-1.01 0.02
Admission Year

2008 - ref

2009 220 041-1181 0.36 217 0.22-21.08 0.50
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Variable Full Code (-) CPR DNR (+) CPR
OR 95% CI Pvalue OR 95% ClI P value
2010 210 0.41-10.72 0.37 403 0.49-33.12 0.20
2011 316 0.65-15.28 0.15 216 0.24-19.86 0.50
2012 524 1.11-24.67 0.04 6.01 0.77-47.07 0.09
2013 6.24 1.37-2837 0.02 487 0.64-37.04 0.13
2014 822 182-37.11 0.01 396 0.52-3021 0.19
2015 471 1.04-21.34 0.05 449 0.60-33.80 0.15
2016 484 1.05-2234  0.04 298 0.39-2301  0.30
Hospital Number of Beds 1.00 1.00-1.00 0.04 1.00 1.00-1.00 0.08
Hospital Minority Population *
Majority - ref
Mixed 0.80 0.44-1.44 0.46 168 0.88-3.20 0.11
Minority 0.78 0.22-2.74 0.70 186 0.81-4.24 0.14
Hospital Teaching Type t
Large teaching - ref
Small teaching 0.87 0.53-1.43 0.59 551 3.13-9.69 <0.001
Non-teaching 1.15 0.58-2.29 0.69 6.77 3.13-1463 <0.001
Hospital Regional Location
Northeast - ref
South 0.36 0.15-0.84 0.02 0.28 0.12-0.66  <0.004
Midwest 0.53 0.34-0.83 0.01 0.64 035-1.16 0.14
West 1.39 0.63-3.04 0.42 041 0.16-1.00 0.05
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*
Hospitals were stratified into 3 groups based on the proportion of minority patients: predominantly majority hospitals (<25% of patients are
minority patients), mixed hospitals (25%-50% of patients are minority patients), and predominantly minority hospitals (>50% of patients are

minority patients)

fHospitals were split in to teaching and non-teaching based on presence of trainees. Large defined as >600 hospital beds.
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