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Abstract

Background: When a patient is expected to die, the ideal plan of care focuses on comfort. Prior investigation of
application of one institution’s end-of-life symptom management order (ESMO) protocol suggested that comfort
measures were often instituted too late and sometimes not at all. We studied patient factors associated with
missed opportunities for use of an ESMO protocol and protocol adherence in order to identify areas for quality
improvement.
Methods: We abstracted the terminal hospitalization medical record for all adult decedents hospitalized for at
least 3 days between April 2005 and April 2006 (n¼ 496) at a university medical center. Detailed information was
collected about ESMO use and opiate titration at the end of life. Among patients expected to die, we used
multivariate logistic regression to evaluate factors associated with whether patients were placed on the ESMO
protocol prior to death.
Results: Half of patients who died received ESMO protocol care (n¼ 248). All had documentation of a do-not-
resuscitate (DNR) order (a requirement of the protocol). An opiate drip was used for 95% of patients placed on
the ESMO protocol and it was titrated up at least once for 67% of those patients. Patients had a mean of 4 opiate
titrations, but for only a mean of 2.2 was a justification documented (symptom documentation is required for
each titration per the protocol). In a multivariable regression accounting for other demographic, clinical and
provider variables, uninsured patients (risk ratio [RR] 0.25, 95% confidence interval [CI] 0.06–0.62), patients
admitted from a nursing home (RR 0.57, 95% CI 0.30–0.99), and patients considered for transplant (RR 0.60, 95%
CI 0.40–0.85) were significantly less likely to be placed on the ESMO protocol prior to death.
Conclusions: Evaluation of implementation of a standardized order set can identify areas for quality im-
provement and missed opportunities for use.

Introduction

Patients dying in hospitals have significant unmet
needs for symptom management and communication.1

In response to detected deficiencies, our institution devel-
oped and implemented an end-of-life symptom manage-
ment order (ESMO) protocol in 2004 to improve symptom
management at the very end of life2 for patients receiving
comfort-oriented care. Evaluation of the implementation of
the ESMO protocol by interviewing physicians and nurses

suggested that comfort measures were instituted late one
quarter of the time and most patients had a life expectancy of
less than 1 day.3

When cure is no longer possible and patients are anticipated
to be close to death, the best plan of care often focuses on
comfort. Unfortunately, there are many barriers to the transi-
tion from curative to comfort care.4 Breaking bad news and
end-of-life communication are challenging technical skills that
are time consuming and can be emotionally difficult.5–8 Phy-
sicians also are often concerned about taking away hope from
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a patient with terminal illness.9 In addition, physicians often
struggle with providing an accurate prognosis and evidence
suggests that prognoses are systematically overestimated.10

Patients, like clinicians, are also often uncomfortable
bringing up end-of-life issues. Often when these difficult de-
cisions and clinical transitions are needed, the patient is quite
sick and lacks the capacity to participate in end-of-life deci-
sion-making.11–13 In these situations, physicians and surro-
gate decision makers may not be aware of patient preferences,
making decisions more difficult.14,15

Some findings suggest that the withholding and with-
drawal of life-sustaining therapies is correlated with physi-
cian predictions of survival.16,17 However, it is not known
what factors are related to whether patients who are expected
to die receive comfort oriented care before death. We hy-
pothesized that comfort-oriented care was less likely to be
provided for certain vulnerable patient populations. For ex-
ample, patients and families may be more resistant to make
this transition among younger patients.

In order to identify quality improvement targets, we
studied a decedent sample using medical record abstraction
to describe use of the protocol (including protocol adherence,
timing of the protocol initiation, and dosing of opiates) and to
identify patient and provider characteristics associated with
potential missed opportunities for use of the ESMO protocol.

Methods

We abstracted the complete medical record (including the
hard copy record, a partial electronic medical record and a
nursing electronic record) pertaining to the terminal hospi-
talization for all adult patients who died over 1 year (April
2005 to April 2006) in a tertiary academic medical center who
were hospitalized for at least 3 days. We did not include
hospitalizations that were fewer than 3 days to exclude pa-
tients who died quickly upon admission with limited time to
transition to comfort measures. Of 586 adults who died, 86
died less than 3 days after admission. Of the 500 adult dece-
dents who died after 3 or more days, complete terminal hos-
pitalization medical records were available for 496 (99%), who
constitute the study sample.

Medical record abstraction form
and ESMO protocol evaluation

A medical record abstraction tool was designed to collect
detailed information about the use of the ESMO protocol as
well as patient and provider characteristics for the decedent
sample. For each patient, we collected whether the ESMO
protocol was used. If it was used, we collected the timing of
initiation of the protocol, whether an opiate continuous in-
fusion was used and titrated for symptoms, and the highest
dose of the continuous opiate infusion. In addition, we eval-
uated adherence to the ESMO protocol components. Prior to
initiation of the ESMO, the protocol requires that a patient
have a do-not-resuscitate (DNR) order and documentation
that the plan of comfort-oriented care is consistent with the
patient’s prognosis and goals of care. Each titration of the
opiate drip must be justified by symptom documentation.

We also collected patient characteristics including demo-
graphics (age, gender, race, ethnicity, primary insurance, re-
ligion), social support variables (marital status, preadmission
living arrangement), and clinical variables (presence of end-

stage disease, presence of dementia, mental status on admis-
sion, consideration for transplant, history of outpatient opiate
use). Because we were unable to identify individual physi-
cians responsible for a specific patient due to the team-based
approach to inpatient care, we collected the patient’s primary
service during the hospitalization. Presence of preference
discussions about end-of-life issues and information about
advance directives and surrogate decision-makers also was
collected. Last, we collected whether there was medical record
documentation that a patient’s death was expected. We de-
fined ‘‘expected death’’ as any physician documentation that
the patient was terminal, had a grave prognosis, was receiv-
ing hospice care, had imminently life-threatening disease in
the context of a poor prognosis, or was dying. The specific
criteria were reliably abstracted from the medical record (re-
abstraction k 0.67, 91% agreement).

Medical record abstraction

Experienced nurse abstractors were trained to use the ab-
straction tool following a previously used method, which
includes intensive training, tandem abstraction and compar-
ison, and reliable abstraction of five testing charts.18 Ab-
stractors participated in bimonthly meetings with discussion
of questions and updating of guidelines. A list of frequently
asked questions and checklist for efficient abstraction guided
abstraction. We completed a 10% reabstraction to assess in-
terrater reliability. The pooled k statistic for the 14 variables
that were abstracted from the medical record and included in
the final model was 0.86 suggesting very good agreement.
Race and ethnicity were obtained from administrative data.

Statistical analysis

Among all patients identified as dying an expected death,
we first compared patients receiving the ESMO to those who
did not using bivariate logistic regression and then in a
multivariate hypothesis-driven model controlling for other
variables to identify patient characteristics and provider
service associated with use and nonuse of the protocol.
Forward and backward selection multivariate models found
identical significant variables. We tested for prespecified
interactions between age and all other variables, race and
insurance status, ethnicity and insurance status, nursing
home and insurance status, presence of dementia and mental
status on admission, and consideration of transplant and
presence of end-stage disease/end-stage cancer on admis-
sion. In order to test the robustness of the results, we per-
formed a sensitivity analysis repeating the model using a
different time cutoff for the definition of expected death, and
including a variable indicating that a patient had a discus-
sion about preferences within 48 hours of admission docu-
mented in the medical record and a variable indicating that
a patient had a preference for less aggressive care docu-
mented in the medical record within 48 hours of admission.
We calculated risk ratios for the final model and used boot-
strapping methods (1000 replicates) to calculate bias-
corrected empirical 95% confidence intervals.

Results

Among the 496 persons in the decedent sample, 424 pa-
tients died an expected death and the ESMO protocol was
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employed for 236 (56%) of these patients. The mean time be-
tween initiation of the ESMO protocol and death was 1.1 days
(standard deviation [SD] 2.1; range, 0–21].

The mean age for decedents dying an expected death was
62 years (SD 18). Forty-seven percent of the sample were fe-
male and 60% were married. Seventy-eight percent of the
sample was white and the majority of the sample was white,
non-Hispanic (62%) and had Medicare or private insurance
(86%). Fifty-five percent of the sample had end stage disease
on admission. Twenty-five percent of the sample was con-
sidered for transplant at some point during the terminal
hospitalization.

Comparing patients who received and did not receive the
ESMO protocol prior to death showed in bivariate analyses
that those not placed on the ESMO protocol were more often
younger, minority race, considered for transplant during the
hospitalization, had end-stage disease on admission, had
Medicaid insurance or were uninsured, and were admitted to
the surgery service (Table 1).

In multiple logistic regression, younger patients were less
likely to receive the ESMO protocol prior to death—each year
of age is associated with a 2% increase in the likelihood of
receiving the ESMO protocol—(RR 1.02, 95% CI 1.00–1.04),
patients being considered for transplant during hospitaliza-
tion were 40% less likely (compared to patients who were not;
RR 0.60, 95% CI 0.40–0.85) and uninsured patients were 75%
less likely (compared to patients with private insurance; RR
0.25, 95% CI 0.06–0.62) to receive the ESMO protocol prior to
death. Living in a nursing home prior to admission to the
hospital also was associated with not receiving the ESMO
protocol prior to death. Patients admitted to the hospital from
a nursing home were 43% less likely to receive the protocol
compared to those who were not, controlling for the other
covariates (RR 0.57, 95% CI 0.30–0.99). If admitted to a neu-
rological service, most commonly the neurology critical care
unit, a patient was more likely to receive the ESMO protocol
compared to those admitted to the Medicine service (RR 1.48,
95% CI 1.04–2.01; Table 2).

None of the tested interactions was significant in the model,
except race and Medicaid insurance. The difference in ESMO
protocol use between Medicaid and private insurance is much
lower for white patients than non-white patients (Fig. 1). It
should be noted that there were only 10 non-white patients
who were expected to die and had Medicaid insurance; only
one of them was placed on the ESMO protocol. Inclusion of
this interaction in the model did not substantively affect the
point estimates or p values for the variables in the model. In an
additional analysis, we excluded four influential observa-
tions, which did not substantively change the model.

Sensitivity analyses

Among the 424 decedents identified as having an expected
death at some point prior to death, 235 (47%) had documen-
tation of an expected death at least 3 days prior to death.
Repeating the multivariable model in this smaller sample
found similar results, although some findings were no longer
statistically significant due to restricted sample size.

Whether or not a patient had a preference discussion
documented within 48 hours of admission also was evalu-
ated. Although patients who were eventually placed on the
ESMO protocol were more likely to have a preference dis-
cussion documented early in the hospitalization (39% versus
28%, p< 0.05), this variable was not significant in multivariate
regression and did not change the odds ratios or significance
levels for other variables in the model.

Similarly, we tested inclusion of early documentation of a
preference for less aggressive medical care (general aggres-
siveness, or decision not to receive resuscitation) in the mul-
tivariable model. Patients who were eventually placed on the
ESMO protocol were more likely to have a preference for less
aggressive medical care early in the hospitalization (26%
versus 18%, p< 0.05), however, this variable was not signifi-
cant when added to the multivariate regression model and
did not have an effect on the odds ratios or significance levels
for other variables in the model.

Adherence to the ESMO protocol

All of the patients who were placed on the ESMO protocol
had a DNR order (a requirement of the protocol). Doc-
umentation of a goals of care discussion, required by the

Table 1. Description of Patients Who Died

an Expected Death, by Receipt of End-

of-Life Symptom Management Protocol
a

n¼ 424
ESMO

(n¼ 236)
No ESMO
(n¼ 188)

Age in years, mean
(standard deviation)

65.3b (16.9)
[range 19–97]

58.5b (17.8)
[range 24–105]

Male 52% 53%
White 81%b 73%b

Hispanic 14% 19%
Married 61% 59%
Nursing home prior

to admin
5% 9%

Primary insurance
Private 47% 44%
Any Medicare 44% 36%
Medicaid only 6%b 12%b

Uninsured 2%b 6%b

Other 1% 3%
Religion

Christian 27% 27%
Catholic 29% 36%
Jewish 11% 8%
None 21% 15%
Other 12% 14%

Transplant considered 14%b 39%b

AD within 48 hours
of admission

19% 12%

Outpatient opiates 24% 19%
Conditions on admission

End-stage cancer 25% 18%
Dementia 5% 5%
Other end-stage disease 27%b 48%b

Coma 15% 10%
Service on admission

Medicine service 59% 57%
Surgery service 20%b 35%b

Neuro service 22%b 9%b

aOf 496 decedents, 424 died an expected death.
bp< 0.05 in bivariate logistic regression.
ESMO, End-of-Life Symptom Management Protocol; AD, advance

directive.
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ESMO protocol, between the physician and the patient and/
or patient’s family resulting in a comfort-oriented care plan
occurred prior to initiation of the protocol for 94% of the pa-
tients. Among the 16 patients who did not satisfy this crite-
rion, 5 had documented family discussions but the last
documented discussion indicated that aggressive care was

desired; four had a discussion documented after the day of
initiation of the protocol; 6 had records indicating plans for a
discussion in the near future; and one had a nursing note
indicating a planned discussion.

Among patients placed on the protocol, 95% (n¼ 238) had
an opiate drip initiated as part of the comfort care plan. For
half of these patients (n¼ 120) the infusion was initiated in the
context of their mechanical ventilator being withdrawn ex-
pecting death. The opiate drip was titrated up at least once for
67% of patients as part of the protocol. On average, a patient
who had his or her opiate drip increased received four titra-
tions for symptom relief; however symptoms were docu-
mented in the medical record, on average, for only 2.2 of the 4
titrations. The highest dose of opiate in morphine equivalents
ranged from 0.5 mg/hr to 120 mg/hr with a mean of 9 mg/hr
[SD 12].

Discussion

Not all patients dying in the hospital require comfort-
oriented care at the very end of life: for some patients efforts
were ongoing to save the patient at the time of death and
others were comatose or had no distressing symptoms. This
study evaluated only patients for whom death was expected
and found that fully 46% of these patients died in the hospital
without the institution’s end of life symptom management
order protocol in place. The predictors of dying an expected
death without this protocol were not clinical variables sug-
gesting lack of need, but instead provider and patient char-
acteristics that suggest inadequate attention to comfort at the
end of life. A patient considered for transplant was associated
with being 40% less likely to die with this protocol, indicating
barriers in the transition from aggressive care to comfort.
Variation between clinical services suggests that practice
patterns play a role. These findings identify quality im-
provement targets for care at the end of life in the hospital.

Table 2. Logistic Regression Predicting Patient Placed

on End-of-Life Symptom Management Protocol

n¼ 424 Relative risk
Bias corrected 95%
confidence interval

Age in years 1.019a (1.003–1.040)
Male 0.985 (0.768–1.181)
Non-white 0.844 (0.620–1.122)
Hispanic 1.025 (0.735–1.395)
Married 1.067 (0.858–1.352)
Nursing home admit 0.571a (0.298–0.989)
Transplant considered 0.603a (0.402–0.852)
Primary insurance

Private (reference)
Uninsured 0.249a (0.064–0.623)

Service on Admission
Medicine (reference)
Surgery service 0.952 (0.721–1.300)
Neuro service 1.477a (1.037–2.010)

ap< 0.05 in Logistic Regression. Hosmer and Lemeshow Goodness
of Fit Test (w2 8.8, df 8, p value 0.36), ROC¼ 0.751, Somers’ d¼ 0.502,
g¼ 0.503.

Other covariates in this model that were not significant include
advance directive within 48 hours of admission, dementia on
admission, end-stage cancer on admission, other end-stage disease
on admission, use of outpatient opiates, mental status on admission,
Medicare insurance and Medicaid insurance, and religion.

Relative risk estimates were calculated using Stata v. 9 and bias
corrected 95% confidence intervals were calculated using boot-
strapping methods.

FIG. 1. Interaction between race and Medicaid insurance: the difference in end-of-life symptom management order (ESMO)
protocol use between Medicaid and private insurance is much lower for white patients than non-white patients. Of 26 white
patients who have Medicaid insurance, 13 were placed on the EMSO protocol. Of 144 white patients who have private
insurance, 85 were placed on the EMSO protocol. Of 10 non-white patients who have Medicaid insurance, only 1 was placed
on the EMSO protocol. Of 49 non-white patients who have private insurance, 26 were placed on the EMSO protocol.
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There are several potential reasons why a patient expected
to die in the hospital does not receive a care plan oriented
toward comfort care. In the interview study that led to the
current chart-based analysis,3 physicians often reported that
the ESMO protocol was instituted too late and their expla-
nation for that nearly always was that ‘‘the patient (or family)
was not ready.’’ Why weren’t these patients and families
ready? Likely because the clinicians had not prepared them
for this transition through iterative discussion of prognosis
and guidance toward comfort as the disease trajectory wors-
ened.19 The predictors of not receiving the ESMO protocol
suggest that factors that might make discussion of bad news
and comfort-oriented decisions more difficult—younger pa-
tients considered for transplant—are an important obstacle to
a comfortable dying process among those dying an expected
death.20 Work is needed to better integrate prognostic trajec-
tory into decision making for patients aiming for aggressive
care who nevertheless are approaching death.

Further exploration is needed to understand why lack of
insurance was associated with lower likelihood of receiving
the ESMO protocol. Might this relate to lack of trust—and
thus unwillingness to agree to less than full aggressive
treatment – among persons who perennially had inadequate
access to care? Or perhaps unavailability of proxy decision
makers plays a role, since many of the patients without
insurance at the studied facility are homeless and more likely
to be unbefriended. The relationship between the effects of
being under-insured and of non-white race—an a posteriori
finding for hypothesis generation—suggests that this group
might be at risk for poorer end of life care in the hospital and
merits thorough evaluation.

Nursing home status may be a marker for patients for
whom end of life decision-making is particularly challenging.
Most deaths among nursing home patients occur in the
nursing facility and not in the hospital.21 Although this eval-
uation was carried out during a time period in which Physi-
cian Orders for Life-Sustaining Treatment forms were not yet
available in California, it may be that nursing home residents
expected to die were transferred to the hospital only if there
was pressure to maintain survival, selecting a small group for
whom there was likely to be a mismatch between aggres-
siveness of care and prognosis. This nursing home effect is
seen even after the addition of dementia and presence of a
surrogate decision maker into the model. It may be more
difficult to communicate with the proxies of nursing home
residents (for example, there may be more conservators in-
volved with care of nursing home residents who may be more
difficult to contact than family members). Exploration of ob-
stacles to early discussions among residents transferred from
nursing homes to the hospital is needed.

This study has several limitations. First, only patients who
died in the hospital are included in the analysis and we may
be missing patients who were expected to die but were dis-
charged, for example, to hospice. We should note however,
that this sampling method identified nearly all of the patients
who receive ESMO protocol care at the studied institution. A
prospective study found that of 127 patients treated with the
ESMO protocol, 120 died in the hospital and only 7 were
discharged from the hospital.3 Also, the analysis is cross-
sectional; the associations detected cannot be assumed to be
causal. However, we are able to identify subgroups of pa-
tients that have low rates of ESMO protocol use that identi-

fies potential targets for quality improvement. In addition,
we were limited to data that were available in the medical
record. Furthermore, we studied only a single hospital. This
analysis should be performed in other sorts of hospitals and
in other regions. Also, it should not be assumed that patients
who were not prescribed the ESMO protocol died in an un-
comfortable manner. Only 7% of patients who were expected
to die received cardiopulmonary resuscitation (CPR) at the
time of death. However, the protocol is accepted as the
standard for comfort-oriented care at the end of life at the
studied institution. It is also important to note that some
patients—even if fully informed—might prefer aggressive
modalities rather than comfort-oriented care at the very end
of life.

In conclusion, an institutional ESMO protocol can be
widely disseminated throughout a hospital to be used in the
care of the majority of expected deaths. Analysis of a palliative
intervention of this sort can identify areas in need of im-
provement in its implementation (i.e., lapses in symptom
documentation to justify upward titration of opiates) as well
as apparent disparities in its application. These aspects of
inpatient care at the end of life should be targeted for
improvement.
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