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Abstract

The purpose of this study was to describe (1) the aggressiveness of care in a population of
patients who die of lung cancer and (2) differences in care between a sample of lung cancer
patients who died in an acute care hospital (DH) and a sample of lung cancer patients who
were admitted to hospital during the last six months of life but were discharged and died
elsewhere (DO). All lung cancer deaths in 2002 were identified in the provincial registry.
Cases were linked to administrative sources of health care data to describe the population as
a whole and the aggressiveness of the care that they received. Primary data were collected from
a province-wide sample of patients’ hospital charts focusing on reasons for admission, care in
hospital, advanced planning, pain, and disposition. In total, 5,855 patients who died of
lung cancer in 2002 were eligible for inclusion in the cohort. Rates of in-hospital death,
emergency room visils, intensive care unit admissions, and chemotherapy use near the end of
life were 59.5 %, 32.2%, 5.5 %, and 4.6 %, respectively. The records of 491 patients were
abstracted for this study. The DH and DO groups were similar with respect to age, gender,
neighborhood income level, and extent of metastatic disease. The most common chief
complaints were shortness of breath, pain, inability to cope at home, and altered level of
consciousness. Compared to patients in the DO group, those in the DH group presented with
pain more often (19% vs. 10%, P < 0.005) and were more likely to be admilled with
progressive chest malignancy (30% vs. 21 %, P < 0.05). Regardless of reason for
admission, pain was commonly documented as a problem during admission: 73.5% in the
DH group and 62.4 % in the DO group (P < 0.05). Lung cancer patients are heavy users of
acule care beds and the emergency room at the end of life. Those who do or do not die in
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hospital are similar in many respects but our results suggest those dying in hospital have
more problems with pain and burden from local chest malignancy. ] Pain Symptom
Manage 2008;35:267—274. © 2008 U.S. Cancer Pain Relief Commillee. Published by

Elsevier Inc. All rights reserved.
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Introduction

Lung cancer is the most common cause of
cancer death in the United States and Cana-
da."”* The majority of patients present with un-
resectable or advanced disease and prognosis
is often grave from the outset. This population
is an important group to consider in the study
of end-of-life cancer care.

Population-based studies of aggressiveness
of care®* have been performed on the cancer
population as a whole. Measures of aggressive-
ness have been based on indicators developed
for use with administrative data.” A popula-
tion-based approach using administrative data
allows for evaluation of the entire population
of patients and avoids many of the pitfalls asso-
ciated with recruiting and following a patient
population.®

There are many studies indicating that pa-
tients prefer to die outside of the acute care
setting, most often at home, or possibly in
a hospice setting.”® Certainly, acute care beds
are not the ideal place to address the needs
of dying cancer patients. Acute care resources
used by a cancer population with advanced ill-
ness diminish the ability of this sector to man-
age acute illnesses. A system that provides
adequate management of palliative care pa-
tients in an alternative setting, such as home
or hospice, is preferable.

In this study, we evaluate indicators of the
aggressiveness of care at the end of life in
lung cancer patients, using administrative
data. In addition, we performed a retrospective
chart review on a sample of lung cancer pa-
tients who did and did not die in hospital to
compare patient characteristics and care dur-
ing admission. To our knowledge, there have
been no studies describing reasons for admis-
sion at the end of life in lung cancer patients
and comparing the admissions in these two pa-
tient groups. Differences observed in those

who die in and out of acute care may indicate
priority areas for improving community care,
avoiding admissions and in-hospital deaths.

Methods

Study Design

This is a population-based descriptive study
of a decedent cohort of lung cancer patients
using administrative sources of data, in addi-
tion to a province-wide retrospective chart
review. The study was approved by the Sunny-
brook and Women’s College Research Ethics
Board (REB), the Ontario Cancer REB, and
the local REBs of community hospitals that
required separate approval.

Study Population

All patients who died of lung cancer (Inter-
national Classification of Diseases 9 code-
162) in 2002 were identified in the Ontario
Cancer Registry (OCR). Cases were excluded
if (1) the diagnosis of cancer was only made
on the death certificate with no prior cancer
diagnosis; (2) the insurance number was in-
valid during the last six months of life (this
precludes linkage); (3) the patient died out-
side of Ontario; or (4) the patient’s age was
less than 20 years.

To maximize efficiency of hospital chart ab-
straction, a random sample of patients was not
drawn from the population as a whole.
Instead, a sample of hospitals in the province
was taken and patients from these hospitals
were eligible for abstraction. The hospitals
were selected from three categories: (1) teach-
ing hospitals or hospitals affiliated with
a regional cancer center, (2) large hospitals
not affiliated with a cancer center or teaching
hospital, and (3) small or rural hospitals with
<100 beds. Four hospitals from each of the
first two categories were randomly chosen,
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with the requirement that at least one be from
the northern region of the province, and six
hospitals were chosen from the small/rural cat-
egory. This ensured that patients from differ-
ent settings were included. From these
institutions, patients were randomly chosen
and classified as either dying in hospital (DH)
or being admitted during the last six months
of life but dying outside of hospital (DO).
This designation was made using administra-
tive data (see below). The DH group is larger
than the DO group because more patients
died in hospital than not. We abstracted the ter-
minal admission for patients in the DH group
and the longest admission in the last six
months for patients in the DO group (Fig. 1).

Administrative Data Sources

The OCR is a population-based cancer regis-
try. It is approximately 95% complete when all
cancer diagnoses are considered. Its method
of case capture is identified elsewhere.”'”
Stage is not captured in this data set. Cases
identified in the registry were linked, using
encrypted provincial health card numbers, to
the following data sources: (1) The Ontario

Aggressiveness of care evaluated
for entire population

Died in hospital

Health Insurance Plan (OHIP) database con-
tains all Medicare billing claims by physicians;
(2) the Canadian Institute for Health Informa-
tion (CIHI)-Discharge Abstract Database con-
tains diagnostic and procedure codes from
all inpatient and outpatient hospital admis-
sions; and (3) The Registered Persons Data-
base (RPDB) is a roster of all Ontario
residents who are eligible for OHIP and func-
tions as a source of demographic information,
such as date of birth.

Defining Death In Hospital

Date of death from the OCR was compared
with discharge dates from the last admission re-
cord for each patient in the CIHI. When the
date of discharge and date of death matched,
death was considered to occur in an acute
care hospital. The remainder of patients was
considered to have died outside hospital.

Data Collection

Administrative sources of data were used to
define the following variables: (1) Age at
death: we subtracted date of birth in RPDB
from date of death in OCR; (2) Gender: as

Sample of
charts reviewed

No
admissions
to hospital
in last 6
months

Admitted to
hospital in last 6
months, but
discharged and
died outside of
hospital

Sample of
charts reviewed

Fig. 1. Sample frame for study. Aggressiveness of care was measured in the entire population of lung cancer
deaths in Ontario in 2002. We were able to divide the population into patients who died in hospital, those
who were admitted to hospital in the last 6 months of life but died elsewhere, and those who did not have a hos-
pital admission in the last 6 months. Hospital charts were abstracted from the former two groups.
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per OCR; (3) Histology: as per OCR; (4) In-
come Quintile: we linked data from the 2001
Canadian Census with postal code from
RPDB using a postal code conversion file to
construct community income quintiles;'' 5)
Comorbidity: We used diagnoses coded in
CIHI-Discharge Abstract Database in the last
six months of life to calculate the Deyo modifi-
cation'? of the Charlson score, with the scores
for primary and metastatic cancer subtracted.

Indicators of the aggressiveness of care were
identified using OHIP claims. These claims
identified care delivered in the emergency
room (ER),' the intensive care unit (ICU),"
and the administration of intravenous
chemotherapy.

Primary data were collected from retrospec-
tive review of hospital charts for the DO and
DH groups. Four data abstractors (a health re-
cords administrator and three registered
nurses) with previous chart abstraction experi-
ence abstracted the data. All chart data were
directly entered into a Microsoft Access data-
base. Data were cleaned and numerous logic
checks were used prior to analysis. The
primary data collected focused on reasons for
admission, types of care providers in hospital,
advanced planning, pain, and disposition.

Statistical Analysis

The study is descriptive. Proportions are
presented with their 95% confidence intervals
(CI) following in brackets.

Results

In total, 5,855 patients who died of lung can-
cer in 2002 were identified through the OCR
and eligible for inclusion in the cohort. Twenty
patients were excluded (19 were diagnosed
with death certificate only and one had an in-
eligible health insurance number). The char-
acteristics of the patients in the entire lung
cancer population and the cases sampled for
abstraction are presented in Table 1. The DH
and DO groups were similar with respect to
age, gender, neighborhood income level, and
extent of metastatic disease.

Aggressiveness of Care in the Population
Results are presented in Table 2. We found
that 59.5% of the lung cancer population

Table 1
Patient Characteristics

Entire  Abstracted Abstracted
Cohort DH DO
n=>5855 n=2335 n=156

Age at diagnosis 69 67 69
(median, range) (61—=76)  (59—75) (62—76)
Gender (% male) 59% 61% 57%
Histology
Nonsmall cell 82% 81% 77%
Small cell 18% 19% 23%
Neighborhood income quintile
1 (low) 26% 30% 27%
2 23% 25% 28%
3 19% 18% 18%
4 17% 15% 13%
5 15% 12% 14%
Charlson Index 0.71 0.83 0.54
(mean)

Site of metastatic disease

Brain — 19% 18%
Bone — 21% 20%
Liver — 15% 15%
Other — 13% 13%
Any site — 50% 45%

DH =died in hospital; DO = admitted to hospital in the last 6
months, but died outside of hospital.

died in an acute care bed, 32.2% had at least
one ER visit during the last two weeks of life,
5.5% had an admission to the ICU, and 4.6%
received at least one injection of chemother-
apy during the last two weeks of life.

Results from Chart Abstraction
These results are summarized in Table 3.

Arrival at  Hospital. The most common
method of coming to hospital was in an ambu-
lance from home. This was more frequent in
the DH than the DO group (54.7% vs.
31.2%, P<0.001). Transfers from other insti-
tutions and planned elective admissions were
significantly more frequent in the DO group
(15.2% vs. 6.0% [P<0.005] and 9.6% vs.

Table 2
Measures of Aggressiveness of Care in Patients
Who Died of Lung Cancer in 2002

Proportion (95%
confidence interval)

Died in acute care hospital bed  59.5% (58.3%—60.8%)

At least one visit to the 32.2% (31.0%—33.4%)
emergency room in last 2 weeks

Admitted to the intensive care
unit in last 2 weeks

Received a chemotherapy
injection in the last 2 weeks

5.5% (4.9%—6.1%)

4.6% (41%—5.2%)
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Table 3

Details from Chart Abstraction Comparing Patients Who Did and Did Not Die in Hospital

DH; Proportion (95% CI)

DO; Proportion (95% CI)

Arrival at hospital
Ambulance from home
Transfer from another institution
Planned elective admission
Transfer from local clinic
By car from home

Chief complaint
Shortness of breath
Pain
Inability to cope at home
Altered level of consciousness

Admitted diagnoses
Progressive chest disease
Pain
Pneumonia
Brain metastases
Pleural effusion
COPD exacerbation

Services in hospital
Chemotherapy during admission
Radiotherapy during admission
ICU during admission

Pain during admission

DNR order on chart

54.7% (49.4%—60.1%)
6.0% (3.4%—8.5%)
1.8% (0.4%—3.2%)
7.7% (4.9%—10.6%)

19.6% (15.3%—23.9%)

34.9% (29.1%—39.3%)
19.0% (14.8%—23.2%)
12.2% (8.7%—15.7%)
11.6% (8.2%—15.0%)

29.6% (26.3%—32.8%)
10.0% (7.7%—12.0%)
7.6% (6.0%—9.5%)
7.3% (5.5%—9.2%)
3.2% (1.9%—4.5%)
9.6% (2.8%—5.7%)

3.9% (1.8%—5.9%)
7.7% (4.9%—10.6%)
10.1% (6.9%—13.3%)

73.5% (68.8%—"78.2%)
89.5% (86.3%—92.8%)

31.2% (24.0%—38.5%)
15.2% (9.6%—20.9%)
9.6% (5.0%—14.2%)
13.4% (8.1%—18.7%)
24.8 % (18.1%—31.6%)

38.1% (25.8%—40.5%)
9.6% (5.0%—14.2%)
9.6% (5.0%—14.2%)
8.9% (4.5%—13.4%)

20.8 % (16.4%—25.2%)
6.4% (3.7%—9.1%)
7.3% (4.5%—10.2%)

10.7% (7.4%—14.1%)
6.4% (3.8%—9.1%)
4.6% (3.8%—9.1%)

6.4% (2.5%—10.2%)
15.3% (9.7%—20.9%)
8.2% (4.0%—12.6%)

62.4% (54.8%—70.0%)
55.4% (47.6%—63.1%)

Disposition
Palliative care
Chronic care
Nursing home
Home with home care
Home with integrated palliative care
Home without home care
Transfer to other acute care
Other

— 19.1% (13.0%—25.3%)
— 10.2% (5.5%—14.9%)
— 6.4% (2.5%—10.1%)
— 29.83% (22.2%—36.4%)
— 8.3% (4.0%—12.6%)
— 18.4% (8.1%—18.7%)
— 6.4% (2.5%—10.2%)
— 7.0% (3.0%—11.0%)

DH = died in hospital; DO = admitted to hospital in the last 6 months, but died outside of hospital; CI = confidence interval; COPD = chronic
obstructive pulmonary disease. Bolded values indicate nonoverlapping confidence intervals.

1.8% [P < 0.001], respectively). Transfers from
local clinics and arrival from home by car were

similar in both groups at approximately 10%
and 21% each.

Reasons for Admission to Hospital. The most
common chief complaint in both the DH
and DO group was shortness of breath. Other
common chief complaints included pain,
inability to cope at home (i.e., no acute medi-
cal diagnosis), and altered level of conscious-
ness. Only pain was significantly different
in the DH and DO groups (19.0% [95%
CI 14.8%—23.2%] vs. 9.6% [95% CI 5.0%—
14.2%]). The most common admitting diagno-
sis in both groups was progressive chest
disease. This was significantly higher in the DH
group (29.6%) than the DO group (20.8%
[P<0.005]). The other top admitting diagno-
ses are listed in Table 3. We estimate that 7% of

the DH admissions and 13% of the DO admis-
sions may have been for reasons not primarily
related to lung cancer, for example, stroke or
myocardial infarction.

Admission for treatmentrelated toxicity oc-
curred in 5.9% (95% CI 3.4%—8.5%) of DH
and 10.2% (95% CI 5.5%—14.9%) of DO pa-
tients. The most common treatment related
toxicity was febrile neutropenia at 2.4% (95%
CI 0.8%—4.0%) of DH patients and 4.5%
(95% CI 1.2%—17.7%) of DO patients.

At the time of admission, approximately
50% of all patients had documented metastatic
disease. There was no difference between the
DH and DO groups with respect to sites of
metastatic disease: 19% had brain metastases,
21% had bone, 15% had liver, 14% had other.

Services and Treatment in Hospital. There was
no significant difference between the
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proportions of patients receiving chemother-
apy or radiation therapy while in hospital, al-
though anticancer treatment occurred more
commonly in the DO group. Four percent of
DH and 6% of DO patients received chemo-
therapy during their admission. The most
common reasons for admission in these pa-
tients were progressive chest malignancy,
pneumonia, and liver metastases. Eight per-
cent of DH and 15% of DO patients received
radiation during their admission. The most
common reasons for admission for these pa-
tients were progressive chest malignancy,
pain, brain metastases, spinal cord compres-
sion, bronchial obstruction, and superior
vena cava obstruction.

ICU admission occurred in 10% of the DH
group and 8% in the DO group. The most
common reasons for admission to the ICU
were respiratory failure and arrhythmia.
Twenty-three of the 34 DH patients admitted
to ICU actually died in the ICU (68%).

The median length of stay for a terminal
admission was 10 days. In the DH group,
45% of patients had blood work drawn within
48 hours of their death.

A social work visit was documented in the
charts of 22.6% (95% CI 18.1%—27.1%) of
DH patients and 26.7% (95% CI
19.8%—33.7%) of DO patients. Eleven percent
(95% CI 7.7%—14.4%) of DH patients and
12.1% (95% CI 7.0%—17.2%) had a pastoral
care visit documented in their chart. Values
presented reflect what was documented in
the chart.

Family medicine was the most common ad-
mitting service, followed by general medicine,
palliative care, and hospitalist programs. There
were no statistically significant differences
between the DH and DO groups with respect
to admitting service. The actual values are
not presented because they may not be gener-
alizable to the entire population. Different in-
stitutions have different services (e.g., not all
hospitals have acute care palliative care beds).

Pain. Although fewer than 10% of patients
had pain documented as a reason for admis-
sion, the majority had pain documented as
a problem during the admission: 73.5% in
the DH group, 62.4% in the DO group
(P<0.05). Of those with pain, 98.3% in the
DH group and 92.9% in the DO group had

opioids ordered. Approximately half of pa-
tients in both groups had a coanalgesic or-
dered with the opioid.

Advance Directives and Resuscitation. “Do Not
Resuscitate” (DNR) orders were much more
frequent in the DH group (89.5%) than the
DO group (55.4% [P<0.001]). The most
common form of advance directive was a writ-
ten note in the patient’s chart. Only a few per-
cent of patients had a formal living will
document filed on their chart. The difference
in advance directives (formal or informal) was
slightly higher in the DH group, 31.8% (95%
Cl 26.9%—36.8%) vs. 21.0% (95% CI
14.6%—27.3%) in the DO group. Approxi-
mately 90% of patients with advance directives
had a DNR order. About one-third of patients
with a DNR order had advance directives.

The majority of DNR orders were not ac-
companied by any additional documentation.
In all, 4.2% of the DH patients were resusci-
tated prior to their death. The median time be-
tween the date of DNR and death was five days
in the DH group. The median time between
date of DNR and discharge date was 10 days
in the DO group.

Disposition. Approximately 50% of the DO
patients were sent home. Of patients who
died in hospital, 14% were awaiting transfer
to another institution.

Discussion

The indicators of aggressive care in the lung
cancer population indicated that a significant
proportion die in hospital and visit the ER in
the last two weeks of life. These values are
greater than those reported for the general
cancer population in Ontario.*'” Rates of
ICU admissions and chemotherapy injection
during the last two weeks are similar to the
general cancer population. These observations
confirm that lung cancer patients at the end of
life are heavy users of the acute health care
system.

The population-based chart review compar-
ing lung cancer patients who do or do not
die in hospital reveals these two groups to be
surprisingly similar. The exceptions are the fre-
quency of active local disease and pain. Clearly,
for both groups, improved management of
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dyspnea and pain in the community and
ambulatory care setting would be required to
prevent hospital admission.

Although a small proportion of patients
were receiving aggressive anticancer treatment
prior to death, it is not obvious from this study
that patients are being overtreated prior to
death. However, almost half of patients had
blood work drawn within two days of death,
which suggests there were still active medical
interventions underway. The rates of DNR in
the DH group are similar to those reported
in other similar studies.'®'” The orders were
typically written about halfway through the
admission in this group.

The proportion of patients dying in acute
care hospitals in this study compares favorably
with other provinces in Canada, where rates
are reported to be 70% or higher,lg’19 but are
higher than the 30% reported in the United
States.” In Nova Scotia, 57% of patients were
reported to have at least one visit to the ER
during the last six months of life.?” For Que-
bec breast cancer patients, this rate is 49919
In the United States, approximately 9% had
more than one ER visit during the last month
of life.® Because of definition differences,
these rates are not all directly comparable,
but Ontario’s rate of 32% during the last two
weeks appears high by comparison. The rate
of admission to ICU compares more favorably
and may be less cause for concern. In the
United States, the rate is reported at 10%” dur-
ing the last month, and in Ontario, the rate is
6% during the last two weeks. Chemotherapy
use rates are not directly comparable. In the
United States, 18% of those previously receiv-
ing chemotherapy receive chemotherapy dur-
ing the last two weeks.” In Quebec, 38% of
breast cancer patients received chemotherapy
during the last six months."?

These observations are important for two
reasons. First, it is of utmost importantce to
patients that their symptoms be controlled.?!
Clearly, regardless of whether or not death
occurs in hospital, the majority of patients in
this study were admitted for symptom control
issues. This suggests poor symptom control in
the community. Second, many studies indicate
that most patients would prefer to not die in
the acute care setting.?*** In Ontario, the
majority of cancer patients die in acute care
hospitals.'” Unless their symptoms can be

adequately controlled in alternative settings,
it will be difficult to shift the location of death.

The strengths of this study include the pop-
ulation-based sample and the acquisition of pa-
tients and hospitals from all over the province,
not just a single institution or a sample of only
larger teaching hospitals. The comparison of
patients who do and do not die in hospital is
novel. Limitations include the difficulty in col-
lecting some data in a retrospective fashion.
For example, drug doses or the degree of
symptom control obtained during admission
were not often abstracted, which made it diffi-
cult to assess pain and symptom severity. We
did not attempt to collect information about
the patients’ home support system (e.g., live
alone) or information about initial stage or
management. Finally, as is the case with any
study relying on administrative health care
data, one must remember that the data sour-
ces used were not collected for health research
purposes, but rather for administration of the
health care system.

Ideally, cancer patients would have their
symptoms managed outside of the acute care
setting (e.g., at home or in hospice) and would
avoid admission to hospital. Acute care beds
are not usually the best place to address the
needs of palliative care cancer patients. The
observations in this study would suggest that
other important acute care resources are also
being used to support this patient population.
For example, the majority of admissions ar-
rived by ambulance to the emergency depart-
ment. Further, approximately 10%—15% of
the admissions were primarily for “not cop-
ing,” which presumably could have been
avoided with better support in the community,
not necessarily related to specific symptom
control. Also, 15% of the patients who died
in hospital were waiting for a transfer to an-
other institution, likely a palliative care unit.
It is possible that this number underrepresents
the number of patients who could have been
transferred because palliative care units are
nonexistent in many communities.

For those who actively manage lung cancer,
the results of this study suggest that methods
to improve local control with better treatment
at diagnosis will likely improve symptoms and
need for admission down the road, that is,
local control is an important endpoint for eval-
uating new treatment, not just survival. For
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those who provide supportive care, improve-
ments are needed in the management of short-
ness of breath and pain in the community. For
those who are involved in structuring the
health care system, structures and process
must be in place to support patients in the
community with significant symptom distress
to minimize interactions with the acute care
sector.
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