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Abstract
Objectives—Compare quality-of-life ratings of terminally ill cancer versus non-cancer patients
over time.

Design—Secondary analysis of prospective data from a randomized clinical trial.

Setting—Trial conducted with terminally ill patients in Seattle, Washington, testing the efficacy
of massage and guided meditation in improving patients' quality of life.

Participants—167 trial participants, of whom 127 provided follow-up data and died before data
analysis.

Measurements—At enrollment, participants reported demographic characteristics, symptom
distress, quality of life, and primary life-limiting diagnosis. At enrollment and at follow-up
interviews after every two study-provided treatment sessions, participants rated their perceived
quality of life on a scale from 0 (no quality of life) to 10 (perfect quality). At the end of the study
the researchers added measures of patient's survival status, number of days between study
enrollment and death, and receipt of hospice services.

Results—Multilevel models showed significantly steeper quality-of-life declines for cancer
patients than for non-cancer patients after adjustment for time between study enrollment and
death. Over a 4-month pre-death period, the average non-cancer patient was estimated to
experience a quality-of-life decline of about 0.6 on a 0-10 scale, compared with a 1.2-point decline
for cancer patients.

Conclusion—Cancer patients face more precipitous end-of-life challenges to quality of life than
do other terminally ill persons. Therefore, clinicians must address quality-of-life issues – not just
symptom burden and distress. By introducing and discussing expected quality-of-life declines at
the end of life, clinicians may help to prepare, support, and reassure patients and their families.
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Introduction
In the late 1960s Glaser and Strauss introduced the concept of trajectories of decline at the
end of life, finding through qualitative research that hospital personnel used accumulated
knowledge about varying trajectories to organize delivery of health care.1 Caregivers'
expectations about the likely duration and shape of an individual patient's illness progression
allowed them to anticipate and respond promptly to patients' changing needs. Almost 30
years later a report from the Institute of Medicine, aimed at improving end-of-life care,
revisited the concept and provided schematics for three possible end-of-life trajectories, each
having implications for optimal end-of-life care.2 Since then, researchers have focused on
defining trajectories associated with leading causes of death, documenting their
characteristics, and demonstrating the usefulness of this concept for end-of-life research.

Lunney and associates examined four distinct trajectories associated with specific causes of
death: sudden death, death from cancer, organ failure deaths associated with congestive
heart failure (CHF) and chronic obstructive pulmonary disease (COPD), and longer-term
frailty and decline associated with stroke, dementia, and other diagnoses related to old age.
The four groups exhibited significant differences in demographic characteristics, patterns of
care, and healthcare expenditures.3 Other researchers have investigated the types of decline
over time typically experienced by patients with specific terminal illnesses. Three studies4-6

examined symptom distress and quality of life, collecting data from patients/surrogates at
multiple follow-up points over the last six months of life and from surrogates for the final
three days of life. Each study focused on a single disease group (cancer,4 CHF,5 COPD6),
presenting the pattern of decline typical for that disease, but none of them directly compared
outcome trajectories of the three groups. All three studies substituted surrogate responses
(albeit calibrated to those of patients) when patients became too ill to participate, thus
potentially imputing some responses that did not perfectly match patients' own perceptions.

We are aware of only two studies that directly compared outcome trajectories of patients
from different disease groups.7,8 Neither was based on data collected directly from patients,
and neither considered quality of life. One used information regarding onset of functional
impairments, gathered during a single retrospective interview with a decedent's family
member or friend.7 The other used data collected quarterly during the year before patients'
deaths from nurses in long-term care facilities.8 Both studies focused on dependence in
activities of daily living – an area that could be reasonably reported by surrogate
respondents. Both reported steeper functional declines over the last year of life among
cancer patients than among patients who died from other causes.

To our knowledge, there have been no studies directly comparing disease groups on changes
over time in perceived quality of life. A research group that found differences in functional
decline between cancer and non-cancer patients noted as a study limitation the unavailability
of data on patients' quality-of-life perceptions.7 Although health status indicators have
sometimes been used as proxies for quality of life, they are conceptually distinct – the
former representing more objectively observable aspects of health and function, and the
latter representing patients' evaluations of their life circumstances, including but not limited
to satisfaction with health status. One study of elderly patients found reasonably strong
associations between global quality-of-life ratings and health-status outcomes but reported a
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substantial minority of patients whose perceptions of their quality of life differed markedly
from what would have been predicted from their more objective health status.9

Patients' differential ability to adapt to declines in health suggests that studies directly
comparing diagnosis groups on perceived quality of life might be useful. Such studies will
be of particular value if they are based on repeated measures, reported over time by the same
respondent. Studies that rely on a combination of patient and surrogate data, with surrogates
providing data after patients become too impaired to respond for themselves, run the risk of
inferring true declines in status from declines that might be more appropriately attributed to
changes in respondent. A review of studies measuring agreement between patients and
surrogates has suggested that family/friend respondents provide significantly more
pessimistic reports of patient symptoms and function than patients report, themselves.10

Our primary goal in this study was to provide a direct test of whether, like functional status,
declines in quality of life for cancer patients are disproportionately steep, when compared to
those of patients dying from other causes. Results of this test could provide guidance to
clinicians as they attempt to prepare and support patients and their families as patients
approach death. As part of a recent clinical trial of complementary and alternative medicine
therapies with patients at end of life, we collected quality-of-life assessments from patients
throughout their study participation. We have reported the association of the therapeutic
interventions with patient outcomes elsewhere.11 In this article we report the results of
secondary analyses, examining differences in quality-of-life trajectories by disease group
(cancer vs. other diseases).

Methods
Study Sample

Data came from a randomized trial testing the effects of two active interventions
(therapeutic massage and guided meditation) on quality of life at the end of life, when
compared to the effects of an attention-control condition (friendly visits) that served as a
proxy for volunteer services routinely provided as part of standard hospice care. Inasmuch
as treatment group did not have a significant association with patients' self-reported quality
of life,11 we combined the three treatment groups for the secondary analyses reported here.

Participants in the trial included hospice or palliative care patients from the Seattle
metropolitan area, who spoke English, were at least 18 years old, were mentally capable of
providing reliable responses during a 60-90 minute baseline interview, were expected to
survive for at least 3 weeks after enrollment, and agreed to accept random assignment.
Persons who met all other study requirements, but who were not receiving hospice or
palliative care, could participate if they had been diagnosed with acquired immune
deficiency syndrome or stage IV cancer. The University of Washington Human Subjects
Division approved all study procedures.

The sample used for our primary analyses included 127 study participants who provided
quality-of-life data at one or more follow-up interviews and who had died by the time of
analysis. In preliminary analyses we compare the characteristics of this group with those of
the full sample of 167 patients who were randomized to treatment.

Data Collection
Study interviewers conducted in-person structured baseline interviews at locations of the
patients' choice, typically patients' residences. Computerized randomization to one of the
three treatment groups occurred immediately following the baseline interview. After
randomization, patients received up to two treatment visits per week of the assigned type, on
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a schedule and at a location of their choosing, with a brief follow-up interview after every
two treatment visits. Follow-up interviews were either in person at patients' desired location
or by telephone, depending upon patient ability and preference. Participation continued until
the patient's death, voluntary withdrawal, or end of the study. Treatment visits were
contingent upon regular provision of follow-up data until such time as study staff
determined that the patient was too physically or cognitively impaired to complete
interviews. Patients deemed incapable of further interviews continued to receive treatment
until death, but we collected no data during this final treatment-only period.

Outcome
The outcome of interest was the patient's rating of global quality of life (QOL), a measure
included as a validation item on an instrument constituting the Perceived Quality of Life
(PQoL) Scale.12,13 At each interview we asked patients to rate their overall quality of life
during the past 7 days, using a scale ranging from 0 (no quality of life) to 10 (perfect quality
of life). Like the PQoL scale items, the global rating reflects respondents' perceptions, and
the anchors on the single-item rating are somewhat similar in meaning to those used for the
PQoL scale items (“extremely dissatisfied” to “extremely satisfied”). Quality of life is a
complex and multidimensional construct often measured with multi-item scales, and at the
baseline interview patients completed all 19 PQoL scale items. However, prior research has
shown high correlations between overall quality-of-life ratings and multi-item scales,14,15

and in order to reduce respondent burden during frequent and numerous follow-up sessions,
the study designers used an abbreviated version of the PQoL that included only five of the
19 scale items, along with the single-item rating. Because there has not been research
evaluating the validity of scales based on subsets of the PQoL, we used the single-item
global rating as the outcome for our analyses.

Primary Predictors
Predictors of interest occurred at two levels. We will refer to the predictor that was time
specific (i.e., that could vary from one interview to the next for the same patient) as a
“level-1” predictor, and to predictors that were constant for a patient over all interviews as
“level-2” predictors. The level-2 predictor of interest was the patient's primary diagnosis,
dichotomized into cancer versus other diseases. The level-1 predictor of interest measured
how many days prior to the patient's death the interview occurred – a negative number,
increasing with forward movement in time, with zero representing the day of death.

Other Variables—We used 14 level-2 variables to describe the sample or to test/adjust for
confounding in regression models. Nine variables came from patients' self reports at
baseline: gender, age at enrollment, race-ethnicity (white non-Hispanic vs. minority),
education (six categories), average monthly income for 3 years before study enrollment
(eight categories), disease group (five categories), baseline symptom distress (mean for 32
items from the Memorial Symptom Assessment Scale, each item ranging from 0 [symptom
absent] through 4 [present and causing very great distress]),16 baseline PQoL12,13 scale
score (mean for 19 PQoL items, each ranging from 0 [extremely dissatisfied] through 10
[extremely satisfied]), and baseline global quality of life (QOL; 0 [no quality of life] through
10 [perfect quality of life]). We computed five additional level-2 covariates after the study
ended: receipt of hospice care during period of study participation, survival status at the time
of data analysis, elapsed time from enrollment to final follow-up interview, and – for
decedents – elapsed time from final follow-up to death and from study enrollment to death.
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Statistical Analysis
In initial analyses we tested for differences between cancer and non-cancer groups (and
between patients included versus excluded from the primary analyses), using Fisher's Exact
Test for dichotomous variables and Mann-Whitney Z-approximations for ordinal variables.
We compared estimated survival times for cancer and non-cancer patients, using Kaplan-
Meier analysis with the Breslow generalized Wilcoxon test.

We based our primary analyses of quality-of-life trajectories on multilevel modeling,17-19

with interviews clustered within patients. At level 1 (interview level) we regressed patient j's
QOL at interview i on the timing of interview i relative to patient j's death (measured in
negative days). This procedure provided for each patient an outcome trajectory over time,
represented by the slope of the time predictor. At level 2, we regressed patients' level-1
intercepts and slopes on their diagnoses (cancer/non-cancer), adjusted for confounders. The
following is a simplified model with no covariates, predicting QOL from days before death
(DBD) and the patient's diagnosis:

Level 1 model:

QOLij = β0j+β1jDBDij+eij

Level 2 model:

β0j = γ00 + γ01Cancerj + u0j

β1j = γ10 + γ11Cancerj + u1j

The level-2 model estimates the following four fixed effects, with the fourth being of
particular interest in the current article:

γ00 The estimated average QOL for non-cancer patients on day of death

γ01 Value added to this average day-of-death QOL if the patient had cancer

γ10 Change in QOL for all patients for each day progressing toward death

γ11 Additional change for each day progressing toward death if the patient had cancer

A significant negative value on γ11 provided evidence that cancer patients experienced
steeper declines in QOL over time than did non-cancer patients.

We anticipated that even in the absence of statistically significant curvilinear effects of time
on QOL, patients might experience relatively slow QOL declines at times distant from
death, with more rapid decline as death approached. As a result, patients who enrolled in the
study nearer their deaths might display steeper average trajectories than those who enrolled
earlier, simply because their trajectories did not include the slow-changing values distant
from death. To adjust for this source of confounding, we included in all regression models a
covariate representing the total number of days between the patient's study enrollment and
death. We centered this covariate on the sample mean.

Unlike traditional repeated-measures analysis of variance, multilevel modeling does not
require a constant number of follow-up points for each patient, or predetermined time points
for data collection. Rather, it allows use of variable numbers of follow-up points, collected
at varying intervals. Although the QOL rating showed statistically significant negative skew,
platykurtosis, and departures from normality, histograms of the distribution conformed
sufficiently to the normal distribution to justify modeling the outcome as normal, using a
restricted maximum likelihood estimator that provided standard error estimates robust to
non-normality.
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For multilevel modeling, we used HLM 6.06,20 and for preliminary analyses SPSS 14.0 for
Windows.21 We report 2-tailed p-values and consider those <.05 to be statistically
significant.

Results
Sample Characteristics

A total of 167 patients enrolled in the study and were randomized to treatment. The majority
were female (63.5%); few identified themselves as members of racial/ethnic minority groups
(10.8%); median age at enrollment was 73 years (range 34-99); and more than three-quarters
reported some post-high-school education. Median monthly income over the three years
before study enrollment was $2000-$3000. Most enrollees (84.4%) had received hospice
care by the time the study team ended regular visits to area hospice programs. At their
baseline interviews, patients indicated low symptom distress (mean 1.05 on a 0-4 scale) and
moderate PQoL scale scores (mean 5.94 on a 0-10 scale) and global QOL ratings (mean 6.08
on a 0-10 scale). Patients provided follow-up QOLs a median of 8 times (range 0-130). On
average, the 153 patients who had died by the time of data analysis enrolled 4 months before
death (median 123 days, range 6-1592 days), and the Kaplan-Meier estimate for median
time from enrollment to death for all 167 patients was 144 days. We followed the 140
patients who provided follow-up data an average of 3.7 months after enrollment (median
112.5 days, range 9-1091).

Cancer was the most common terminal diagnosis (68.9%), followed by cardiac disease
(15.0%), pulmonary disease (7.2%), neurologic conditions (5.4%), and other diagnoses
(3.6%). Cancer patients were significantly younger at enrollment than were patients with
other primary conditions (P < .001) and had significantly higher income (P = .014) and
education (P = .033), but the two groups did not differ on gender, race, hospice services, or
baseline symptom distress or quality of life. Cancer patients had lower levels of involvement
in the study, completing significantly fewer follow-up interviews (P = .001) and being
followed for significantly shorter time periods (P = .002). Kaplan-Meier estimates for total
time between enrollment and death were significantly shorter for cancer patients than for
those with other conditions (P = .002). (Table 1, Figure 1)

More than three-quarters of those randomized (76.0%) remained in the primary analysis
sample. The 40 enrollees excluded from analysis of quality-of-life trajectories either failed
to provide follow-up data (26 total; evenly split between patients who withdrew from the
study before follow-up and patients who died before a follow-up interview could be
completed), were still alive at the point of data analysis (13), or both (1). The cancer and
non-cancer groups did not differ significantly with regard to inclusion in the analysis sample
or provision of follow-up data, but non-cancer patients were significantly more likely to
have been excluded because they had not died (P = .037). (Table 1)

Characteristics of the analysis sample were similar to those of the total sample. The 127
patients included in the analysis differed significantly from the 40 who were excluded on
only one baseline characteristic: racial/ethnic minority status (7.9% vs. 20.0%, P = .041). As
in the full sample of enrollees, cancer patients in the analysis sample were significantly
younger at enrollment than non-cancer patients (P < .001). However, the two disease groups
did not differ significantly on other baseline characteristics or on receipt of hospice services.
On average, patients in the analysis sample enrolled about 4.7 months before death (median
= 144 days, range 20-1592), were followed for about 3.4 months (median = 102 days, range
9-1067), completed 10 follow-up interviews (range = 1-130), and had their final follow-up
interview about 20 days before death (range = 2-946). Cancer patients in the analysis sample
completed fewer follow-up interviews (P = .003), enrolled nearer death (P = .014), and were

Downey and Engelberg Page 6

J Am Geriatr Soc. Author manuscript; available in PMC 2011 March 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



followed for fewer days (P = .002), but did not differ significantly from other patients
regarding elapsed time between their final interview and death. (Table 1)

Estimated Change in Quality of Life of Decedents over Time. (Table 2 and Figure 2)
Because cancer patients survived for significantly shorter periods after study enrollment than
did patients with other diseases, we adjusted regression models for the patient's total days
between enrollment and death (subsequently called the “length of the pre-death period”),
with this variable centered on the sample mean (238.04 days, which we label the “typical
pre-death period”). Addition of other covariates (gender, age, racial/ethnic minority status,
education, receipt of hospice services, and baseline measures of symptom distress and
quality of life) had little impact on the association between cancer and the QOL trajectory,
nor were any of these variables significantly associated with either the day-of-death QOL or
its trajectory over time. Thus, our model includes only the primary predictor (cancer vs. non-
cancer diagnosis) and the single covariate (length of the pre-death period). We will illustrate
model implications with two examples: patients with the typical 238.04-day (7.8-month)
pre-death period and patients with a shorter 123-day (4-month) pre-death period (the median
for cancer patients in the study and 115.04 days shorter than the typical period).

A model based on 127 patients who had died by the time of data analysis showed
moderately high estimated QOL even on the day of death: almost 5 on a 0-10 scale. For
patients with typical pre-death periods, model-based day-of-death estimates were 4.968 for
non-cancer patients and 4.841 for cancer patients. For patients with 123-day pre-death
periods, the estimates were 4.847 for non-cancer patients and 4.720 for cancer patients. Day-
of-death differences for the four groups were too small to suggest any generalizable effect of
diagnosis or length of pre-death period on the day-of-death QOL.

However, estimates from the model suggest that most patients experienced significant
average daily QOL declines during the period leading up to death and that these declines
were significantly affected by both diagnosis and the length of the pre-death period.
Irrespective of diagnosis, a patient with the typical pre-death period experienced, on
average, at least a 0.004-point decrease in QOL every day as death approached. Patients
with cancer experienced an additional 0.005-point daily decrease (thus totaling 0.009 points
per day – or more than twice that of non-cancer patients). However, these slopes changed for
patients with other than the typical pre-death period. Daily declines leveled off by 0.000009
for each day the pre-death period exceeded the typical period and steepened by the same
amount for each day the pre-death period under-represented the typical.

Thus, among patients with the typical 238.04-day pre-death period, non-cancer patients
experienced a total QOL change of -0.855 (i.e., [-0.003593] × 238.04) during study
participation, whereas cancer patients experienced change of -2.118 (i.e., [-0.008899] ×
238.04). For these patients, cancer patients' declines were almost 2.5 times those of non-
cancer patients.

Among patients with the shorter 123-day pre-death period, the total QOL change for non-
cancer patients was -0.569 (i.e., [-0.0046283] × 123), and the change for cancer patients was
-1.222 (i.e., [-0. 0099343] × 123). For these patients, cancer patients' total declines over the
course of their participation were over 2.1 times those of non-cancer patients.

Figure 2 shows estimated QOL trajectories for the last 4 months of life for cancer and non-
cancer patients, using the parameter estimates from Table 2, with time from enrollment to
death fixed at 4 months. At 4 months before death the cancer patients' average estimated
QOL ratings were substantially higher than those of patients with other diseases. By the time
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of death, cancer patients viewed their quality of life as slightly (although not significantly)
lower than did other patients.

Finally, although both diagnosis and the length of the pre-death period accounted for
significant differences in QOL trajectories between patients, there remained substantial
variance that was unexplained by these two factors (slope SD = 0.006). This leaves open the
possibility of considerable overlap in individual slopes between cancer and non-cancer
patients.

Discussion
In this study of patients who participated in a randomized trial of comfort care at end of life,
we found significantly steeper declines over time in perceived quality of life among patients
with cancer than among patients with other terminal illnesses. Although cancer patients died
more quickly than other patients after study enrollment, thus potentially accounting for the
diagnosis effect on QOL trajectories, the difference between the two groups remained after
adjusting regression models for the total time between study enrollment and death. This
finding is consistent with results of studies by Teno and Chen and their colleagues, who
lacked data on patients' perceived quality of life, but found cancer patients to have
significantly steeper declines in functional status than other patients.7,8 Reports of analyses
based on the SUPPORT data were also suggestive of a difference between cancer patients
and others, showing a significant decline in perceived QOL over the last 6 months of life for
cancer patients but not for CHF and COPD patients; however, these studies did not directly
compare the QOL trajectories of the diagnosis groups.4-6

Our study has a number of strengths – among them, the use of quality-of-life assessments
collected exclusively from terminally ill patients and over multiple time points. Some
studies of end-of-life trajectories have lacked quality-of-life assessments altogether, basing
their results solely on surrogate reports of functional decline, sometimes made during a
single assessment covering a lengthy retrospective period. Others have included quality-of-
life ratings, but have relied on a combination of patient and surrogate reports, with increases
in use of surrogates as death approached leaving open the possibility that status declines
near death were in part a function of pessimistic reports provided by respondents other than
the patients themselves. In addition, the latter studies have restricted their attention to
patients with one life-limiting condition, rather than directly comparing trajectories of
patients with different primary diagnoses. Our analysis also benefited from use of multilevel
modeling techniques, based on use of a large number of data points collected frequently and
over an extended time period. This methodology allowed flexibility in both the number and
timing of interviews with declining patients, greater power and precision than would have
been possible in analyses based on mean values for patients, and less recall error than would
have been possible with data collected only once, but covering a lengthy retrospective
period. With 127 level-2 clusters available for analysis, and with median of 11 observations
per cluster (mean = 17), both the number of clusters and the cluster sizes were large enough
to allow reliable estimation of the parameters of interest and their standard errors.24

The study is limited primarily by its dependence on a restricted patient sample: all drawn
from a narrow geographic area, all participating in a randomized trial of comfort care at the
end of life, and the large majority receiving hospice care. Patients in the study were perhaps
atypical, given their willingness to contribute substantial time and energy to a clinical trial at
the end of their lives and to discuss issues related to health status and quality of life on a
regular basis. Moreover, quality-of-life trajectories for patients in hospice care may be
considerably different from those for patients not receiving this type of end-of-life care, and
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may exhibit different patterns of decline. Attempts to generalize to wider groups should be
made with caution.

Conclusions
Our study provides results that are consonant with those of Teno and Chen and their
associates7,8 that show cancer patients facing end-of-life challenges that are often more
precipitous than those of other terminally ill persons. The combined results suggest that, in
addition to whatever functional declines cancer patients experience that exceed those of
others, their perceived quality of life declines more steeply, as well. The findings of the
three studies provide evidence that support differing end-of-life trajectories, dependent to
some extent on the primary terminal diagnosis. Our findings may provide guidance to
clinicians who, by introducing and discussing expected quality-of-life declines at the end of
life, may be able to prepare, support, and reassure patients and families.25
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Figure 1. Cumulative Survival by Primary Diagnosis*
* Cumulative survival estimates are based on Kaplan-Meier analysis of 167 study enrollees,
with 153 who had died by the time of analysis, and the remaining 14 censored.

Downey and Engelberg Page 11

J Am Geriatr Soc. Author manuscript; available in PMC 2011 March 1.

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript

N
IH

-PA Author M
anuscript



Figure 2. Estimated Quality of Life Trajectories*
* Trajectories were estimated with multilevel modeling, using responses of 127 respondents
over time, in a model including diagnosis and time from enrollment to death as predictors of
the slope. The estimated trajectories depicted in the graph are for patients who enrolled in
the study 123 days before death (the median for patients with cancer). Quality of life ratings
could range from 0 (no quality of life) through 10 (perfect quality of life).
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Table 1
Patient Characteristics

Total Sample n = 167 Analysis Sample n = 127*

Cancer (115) Other (52) Cancer (87) Other (40)

% in Analysis Sample 75.7 76.9 100.0 100.0

 % with Follow-up QOL† Data 80.9 90.4 100.0 100.0

 % Deceased by Time of Analysis 94.8 84.6 100.0 100.0

% Female 66.1 57.7 71.3 57.5

Age at Enrollment: Md (range) 68 (34,99) 81 (36,98) 69 (37,98) 81 (42,98)

% Minority Race/Ethnicity 11.3 9.6 8.0 7.5

Formal Education

 % 8th Grade or Less 0.0 5.7 0.0 5.0

 % Some High School 6.1 7.7 5.7 7.5

 % High School Diploma / GED 13.0 19.2 12.6 17.5

 % Trade School or Some College 34.8 34.6 40.2 37.5

 % 4-Year College Degree 24.3 19.2 20.7 17.5

 % Graduate/Professional School 21.7 13.5 20.7 15.0

Average Monthly Income, Past 3 Yrs

 % $0 0.0 1.9 0.0 2.5

 % $1-$500 3.5 5.8 4.6 5.0

 % $501-$1000 7.0 7.7 5.7 10.0

 % $1001-$1500 13.9 17.3 13.8 10.0

 % $1501-$2000 6.1 17.3 4.6 17.5

 % $2001-$3000 21.7 13.5 20.7 15.0

 % $3001-$4000 13.0 9.6 14.9 10.0

 % $4001 and Over 27.8 13.5 27.6 17.5

 % Unknown 7.0 13.5 8.0 12.5

Primary Diagnosis

 % Cancer 100.0 0.0 100.0 0.0

 % Cardiac Disease 0.0 48.1 0.0 47.5

 % Pulmonary Disease 0.0 23.1 0.0 25.5

 % Neurologic Disease 0.0 17.3 0.0 17.5

 % Other Diseases 0.0 11.5 0.0 10.0

Baseline Symptoms / Quality-of-Life

 Symptom Distress Score‡: Mean 1.1 (±0.6) 1.0 (±0.4) 1.1 (±0.5) 1.0 (±0.4)

 PQoL Score§: Mean 6.0 (±1.8) 5.8 (±1.7) 6.0 (±1.7) 5.9 (±1.7)

 QOL Rating†: Mean 6.3 (±2.6) 5.7 (±2.3) 6.2 (±2.6) 5.8 (±2.3)

Last QOL† before Death: Mean 5.2 (±2.8) 5.4 (±2.7) 4.7 (±2.8) 5.2 (±2.8)

% Received Hospice Care¶ 81.7 90.4 83.9 90.0

# Follow-up Points: Md (Range) 6 (0,109) 15.5 (0,130) 8 (1,109) 15.5 (1,130)
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Total Sample n = 167 Analysis Sample n = 127*

Cancer (115) Other (52) Cancer (87) Other (40)

Elapsed Time (Days)

 Enrollment to Death:

   Actual: Md (Range), Decedents# 116 (6,1592) 191 (7,1193) 123 (20,1592) 211.5 (24,1193)

   Estimated: Md, Total Sample** 122 217 -- --

 Time Followed: Md (Range) †† 94 (11,1091) 162 (9,966) 91 (11,1067) 147 (9,966)

 Last Follow-up to Death: Md (Range) -- -- 22 (3,946) 13 (2,558)

Abbreviations: Md (median)

*
Analysis sample included all patients who provided at least one follow-up assessment of quality of life, and who had died by the time of analysis.

†
Single-item quality-of-life rating: potential range = 0 (no quality of life) through 10 (perfect quality of life)

‡
Total scale score from the 32-item Memorial Symptom Assessment Scale (mean value for valid responses to the 32 items): potential range = 0 (no

symptoms) through 4 (all 32 symptoms present and causing very great distress).

§
Total scale score from the 19-item Perceived Quality-of-Life Questionnaire (mean value for valid responses to the 19 items): potential range = 0

(extremely dissatisfied with all 19 areas assessed) through 10 (extremely satisfied with all 19 areas assessed).

¶
Information on hospice care was available only through August 31, 2007 (the point at which the study team ended regular visits to hospice

programs)

#
Based on patients who had died by the time of data analysis

**
Based on Kaplan-Meier analysis, with 14 non-decedents censored at the point of data analysis.

††
Time from study enrollment to last follow-up interview; for the total sample, this included times for only the 140 patients who completed at least

one follow-up interview.
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Table 2
Predictors of Quality-of-Life Trajectories for 127 Decedents

Estimate p

Estimated Fixed Effects

 Estimated QOL* on Day of Death

   QOL if enrolled the mean number of days before death† 4.967674 <0.001

   Addition to Death-Day QOL if patient had cancer -0.126999 0.791

   Alteration in Death-Day QOL for each 1-day increase in length of patient's enrollment-to-death period 0.001048 0.309

 Change in QOL Each Day Leading Up to Death

   Per-day change in QOL if enrolled mean days before death -0.003593 0.001

   Additional per-day change in QOL if patient had cancer -0.005306 0.003

   Alteration in per-day change in QOL (slope) for each 1-day increase in length of patient's enrollment-to-death
period

0.000009 <0.001

Estimated Random Effects Std Dev p

 QOL on Day of Death 2.25933 <0.001

 Per-day Change 0.00600 <0.001

 Within Patients 1.49854 ---

*
QOL = single-item global quality-of-life rating (range = 0 [no quality of life] to 10 [perfect quality of life])

†
The variable measuring days between enrollment and death was centered on its grand mean for the sample (238.04).
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