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Abstract

To document quality-of-life (QOL), symptom distress and Karnofsky Performance Status
(KPS) over time, 67 advanced cancer patients completed the Functional Assessment of Cancer
Therapy (FACT-G) and Memorial Symptom Assessment Scale - Short Form (MSAS-SF) from
the time of determination of no active anti-cancer treatment to death at 3-6 week intervals.
The KPS was determined at each time point. Statistical analyses with mixed effects models
were performed to examine the association between changes in QOL, symptom distress and
KPS at selected time points in the advanced cancer trajectory. Median survival for the
population was 115 days, and a median of 5 interviews was completed per patient. Slow
steady changes in KPS, MSAS-SF and FACT-G QOL parameters started 6 months prior to
death, with accelerated decline in the last 2 to 3 months and dramatic increase in
psychological symptoms during the last month. Different domains changed at different rates at
different selected time points. The correlation between changes in KPS, FACT-G parameters
and MSAS-SF subscales at enrollment and near death suggests that when patients were stable,
changes in KPS correlated significantly with changes in sum FACT-G QOL and physical well
being, and with changes in the MSAS-SF subscales. However, when patients were near death,
changes in KPS did not correlate with any other changes, and only emotional well being
reflected changes in physical and psychological symptom distress. The sequence of changes,
and how determinants of symptom distress and QOL change over time, may help clinicians
assess the prognosis of terminally ill patients and plan appropriate interventions. ] Pain
Symptom Manage 2003;25:225-235 © 2003 U.S. Cancer Pain Relief Committee.
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Introduction

Palliative care has been defined by the
World Health Organization (WHO) as “the ac-
tive care of patients whose disease is not re-
sponsive to curative treatment,” and the goal is
to improve the patient’s quality-of-life (QOL).!
However, little is known about the form or in-
terpretation of longitudinal QOL data in pa-
tients with advanced cancer, and the applica-
tion of QOL assessment to palliative care
remains a challenge. For advanced cancer pa-
tients, it is commonly assumed that an inexora-
ble downhill QOL course will occur when
death is approaching.? This impression is sup-
ported by longitudinal QOL data for advanced
cancer patients, most of which derives from
hospice settings. Morris and Sherwood ana-
lyzed the pattern of change in QOL domains
starting up to 13 weeks prior to death and con-
cluded that the decline of QOL is not consis-
tent over time, and occurs most dramatically in
the last three weeks of life. In addition, the rate
of change was not consistent across physical,
social, emotional and pain domains. They also
reported that patients experienced significant
changes in QOL 12 weeks prior to death, fol-
lowed by another significant decline in the last
few weeks.® * The dying experience for patients
with metastatic colon or lung cancer who par-
ticipated in the “SUPPORT” study was retro-
spectively analyzed.® Patients experienced wor-
sening QOL as death approached, with a
significant decline in their functional status in
the last three days.® These studies have led to
the concept of a rapid decline towards the end
of life.

There is a lack of longitudinal QOL data
from the medical oncology setting.” Ryan ana-
lyzed the responses to an expanded version of
the Quality of Life Index3 in sample of veterans
with metastatic lung or colon cancer who par-
ticipated in a VA Cooperative clinical trial from
diagnosis to death.” ' Both lung and colon
cancer patients experienced a rapid deteriora-
tion in QOL during the final six months, as
well as increasing psychological distress in the
final month. Jordhoy et al.!! reported a cluster
randomized trial to compare the impact of
comprehensive palliative care on patients’
QOL, with the main end points of physical and
emotional functioning, pain, and psychologi-
cal distress. They concluded that there were no

significant differences on any of the QOL
scores between comprehensive treatment and
control groups during the initial four months
of follow-up or during the later assessment
(within three months of death). However, this
study was not designed to document the
changes in QOL over time.

Another concern related to QOL and symp-
tom assessment for advanced cancer patients is
the role of Karnofsky Performance Status
(KPS).!2 Current clinician assessments of cancer
patients are centered on the KPS, a clinician-
rated physical and functional status related to
the cancer and its’ treatment. The KPS is a well-
established prognostic factor for survival in ad-
vanced cancer patients.!>!8 It has been used
widely in clinical settings and in clinical trials to
guide patient selection for treatment. Worsen-
ing of the KPS usually is considered as a sign of
disease progression. However its utility as an
outcome measure in palliative care settings is
not clear. Schaafsma and Osoba have compared
the KPS to the EORTC QLQ-C30 and found
that the KPS does not capture multidimensional
QOL information.!?

In order to better define QOL outcomes and
to study the role of symptom measures and
performance status along the advanced cancer
disease trajectory, a longitudinally designed
study which can track the changes within KPS,
QOL and symptom distress measurements,
and assess the association between these differ-
ent measurements, is needed. In this type of
study, missing data points resulting from dis-
ease progression are likely and also need to be
addressed when analyzing the longitudinal
QOL data.?

In this paper, we report the results from a
longitudinal descriptive QOL study with two
main objectives. The first objective was to iden-
tify the patterns of changes over time in various
QOL, symptom and functional variables. A
mixed effect model was used?! to accommo-
date the missing data resulting from disease
progression. The information obtained from
this analysis can lead to the development of an
overall longitudinal QOL model for advanced
cancer patients. The second objective was to
perform an exploratory analysis to examine
the association among changes in KPS, changes
in symptom distress, and changes in QOL at se-
lected time points. The association among these
changes may provide useful clinical informa-
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tion in interpreting the KPS, QOL and symp-
tom distress results along the disease trajectory.

Methods

Conceptual Approach

We adapted the QOL definition proposed by
Cella and colleagues,?? and modified it based
on the conceptual model proposed by Gill and
Feinstein® and by Wilson and Cleary?* to study
the broader QOL construct longitudinally at a
VA Medical Center. “QOL refers to patients’
appraisal of, and satisfaction with, their current
level of functions as compared to what they
perceive to be possible of ideal.”®? Further-
more, the QOL is a reflection of the way that
patients perceive and react to their health sta-
tus,?® which may be affected by clinical factors
such as disease status, biological factors, physi-
cal and psychological symptom status, and
functional level.?* This approach has been
used by other investigators.?

Patient Selection and Instruments

In this prospective, longitudinal study, pa-
tient recruitment took place between May,
1994 and December, 1995 at the VA New Jer-
sey Health Care System at East Orange (VAN-
JHCS). The VANJHCS is the sole tertiary care
teaching hospital, which provides Hematol-
ogy/Oncology services for veterans residing in
the State of New Jersey. Most cancer patients
treated by the Hematology/Oncology section
are followed from referral to death.

The Institutional Review Board approved
the study and all patients signed informed con-
sent before participating. Patients with incur-
able disease after failure of standard and/or
experimental systemic therapy were eligible for
this study. All the patients were followed by the
same oncology palliative care team at VA New
Jersey Health Care System and received inten-
sive pain and symptom management and pal-
liative radiation therapy when indicated. Pain
management information has been reported
elsewhere.?® Moribund or delirious patients
who were not able to fill out the questionnaires
were excluded. Initial assessment included age,
sex, marital status, primary site, KPS, FACT-G
and MSAS-SF. Patients were then reassessed ev-
ery 3-6 weeks with the KPS, FACT-G and

MSAS-SF until death; patients could refuse an
interview if they felt too ill to answer questions.
The KPS is an 11-point rating scale ranging
from 0-100 (0 = dead, 100 = normal func-
tion) that assesses patients’ physical functional
level related to cancer and its treatment. The
principal investigator (SSH) and Co-PI (VTC)
assessed the patient’s KPS at each time point. A
separate person (CC) administered the symp-
tom and QOL instruments, and the health
caregivers did not know these results.

The Functional Assessment of Cancer Ther-
apy (FACT-G)?” (Version 3) is a validated 28-
item general patientrated measure of quality
of life for cancer patients with any tumor type.
Each item is scored from 0 to 4, anchored from
“not at all” to “very much.” There are 5 sub-
scales: Functional Well-Being (FWB) (7 items),
Physical Well-Being (PWB) (7 items), Social/
Family Well-Being (SFWB) (7 items), Relation-
ship with MD (RMD) (2 items), and Emotional
Well-Being (EWB) (5 items). The sum of
FACT-G subscales (SUMQOL) score ranges
from 0 to 112. The FACT-G has been used
widely in clinical trials, is easy to complete, and
has demonstrated sensitivity according to per-
formance status and extent of disease.

The Memorial Symptom Assessment Scale -
Short Form (MSAS-SF)? is a validated patient-
rated instrument in which patients rate symp-
tom frequency or distress for 32 highly pre-
valent physical and psychological symptoms.
Each symptom is scored from 0 to 4 ranging
from “no symptom” to “very much.” MSAS-SF
subscales include: the Global Distress Index
(GDI) measuring 4 psychological symptoms
(feeling sad, worrying, feeling irritable, and
feeling nervous) and 6 physical symptoms (lack
of energy, pain, lack of appetite, feeling drowsy,
constipation, dry mouth). The Physical Symp-
tom distress score (PHYS) comprises 12 preva-
lent physical symptoms: lack of energy, pain,
lack of appetite, feeling drowsy, constipation,
dry mouth, nausea, vomiting, change in taste,
weight loss, feeling bloated, and dizziness. The
Psychological Symptom distress score (PSYCH)
includes 6 prevalent psychological symptoms:
worrying, feeling sad, feeling nervous, diffi-
culty sleeping, feeling irritable, and difficulty
concentrating. The number of symptoms (NS)
is derived from screening for the presence of
32 symptoms at each interview. The validity of
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Table 1
Demographic and Clinical Characteristics
Characteristic n %
Gender
Male 65 97
Female 2 3
Race
White 35 52
Black 31 46
Hispanic 2
Cancer Diagnosis
Lung 24 36
Prostate 16 24
Colorectal 11 17
Bladder 3 4
Esophagus 3 4
Sarcoma 2 3
Gastric 2 3
Pancreatic 2 3
Other 4 6
Previous Cancer Treatment Received Prior to Study Participation
Chemotherapy and Radiation 24 36
Chemotherapy only 21 31
Hormonal Therapy + Chemotherapy + Radiation 9 13
Hormonal Treatment and radiation 7 10
Radiation only 5 7
Chemotherapy + Radiation + Bone Marrow Transplantation 1 2
Used Analgesics at Day 1
Number of patients 38 57
MEDD (median, range) 60 mg 10 mg-16,000 mg

MEDD: Morphine equivalent daily dose orally

the MSAS-SF and FACT-G instruments in our
patients has been demonstrated.?

Statistical Analyses

Demographic data, instrument completion
rates and missing data points are summarized
and tabulated in Tables 1 and 2. Four intervals
were defined relative to the time of death: 1
month (20-40 days), 2 months (50-70 days), 3
months (75-100 days) and 6 months (165-191
days). The median scores for MSAS-SF, and
FACT-G subscale were calculated for the
groups at the four selected time points (Table
3). Rates and patterns of change over time in
symptom distress, KPS, and QOL dimensions
were estimated with a mixed effects model.
The mixed effects model was chosen because it
allows the timing and number of assessments
to differ across patients, as well as the inclusion
of time-varying covariates, and appropriately
adjusts variance estimates for the correlation of
repeated observations from the same patient.
The rate of change in QOL, KPS and symptom
distress was estimated by fitting piecewise lin-
ear mixed effects models that were allowed to
vary at 6, 3, 2 and 1 months prior to death, with

days prior to death as the explanatory variable.
While the terminal phase of a patient’s life is
probably more complex, the assumptions of
linear changes over short periods of time pro-
vides us with a useful approach for examining
the patterns of change. A backward elimina-
tion procedure was used to select a more parsi-

Table 2
Instrument Completion and Missing Data Points

Number of

Number of Missing Data Points Patients %
Patients who expired at time of analysis 54 80
No missing data point 40 60
1 missing data point prior to death 5a 7
2 missing data points prior to death 6" 9
Lost to follow-up 3¢ 4
Patients still alive at time of analysis 13 20
No missing data points 11 17
Lost to follow-up 2¢ 3

Reason for missing data points prior to death:

“Physical deterioration (2 patients), mental confusion (2 patients)
and relocation (1 patient).

"Poor physical condition (3 patients), mental confusion (2 pa-
tients) and refusal (1 patient).

‘One patient lost to follow-up for up to 480 days and two patients
were lost to follow-up during the study participation, but then came
back again for the last two interviews.

“Refused further interviews after 6 months of study participation.



Vol. 25 No. 3 March 2003 Longitudinal Quality of Life Model 229

Table 3
QOL, Symptom Distress, and KPS at 6 Months, 3 Months, 2 Months and 1 Month Prior to Death
6 Months 3 Months 2 Months 1 Month
n=16 n=32 n =39 n =41
FACT-G QOL*  Median Range Median Range Median Range Median Range
(25%-75%) (25%-75%) (25%-75%) (25%-75%)
PWB 25 22-28 21 18-26 20 16-25 19 12-22
EWB 20 16-20 18 16-20 19 16-20 18 15-19
SFWB 25 21-28 25 20-28 25 21-28 23 17-28
FWB 18 14-22 16 11-21 14 11-20 11 8-15
SUMQOL 94 86-99 83 74-98 83 73-94 75 61-87
MSAS-SF?
PHYS 0.33 0.20-0.83 0.9 0.60-1.26 1.13 0.80-1.60 1.53 1.00-1.93
PSYCH 0.30 0.00-0.58 0.33 0.00-0.97 0.67 0.27-1.33 0.67 0.00-1.38
GDI 0.38 0.26-0.97 1.00 0.60-1.39 1.20 0.68-1.80 1.36 1.06-2.08
NS 7 6-12 10 5-13 11 8-14 12 12-14
KPS 80 70-80 60 50-70 60 40-60 40 30-50

Median duration from interview to death: 1 month—median 28 days (range 20-40 days), 2 months—median 58 days (range 50-70 days), 3
months—median 88 days (range 75-110 days), 6 months—median 178 days (range 165-191 days).

The interquartile range is reported, where the lower value is the 25th percentile and the upper value is the 75th percentile of the total range.
“Functional Assessment of Cancer Therapy (FACT-G) parameters: PWB—physical wellbeing, EWB—emotional wellbeing, SFWB—social/family
wellbeing, FWB—functional wellbeing, SUMQOL—total sum of FACT-G QOL subscales.

’Memorial Symptom Assessment Scale—Short Form (MSAS-SF) subscales: PHYS—physical symptom distress, PSYCH—psychological symptom dis-
tress, GDI—global distress index, NS—number of symptoms.

monious model for the data. Results of these who were 3 weeks from death and had re-
analyses are illustrated in Table 4 and Fig. 1. ported the same scores previously, the one with
In any longitudinal QOL study with exten- the poorer QOL at 3 weeks would not be more
sive morbidity and/or mortality, there is con- likely to have a missing assessment. If that as-
cern about missing data. In this mixed effects sumption is untrue, the rates of change over
model, we have assumed that the data are miss- time are likely to be underestimated.3" 3!
ing at random conditional on the observed To compare changes between the initial pe-
data and the days prior to death. For example, riod and the last period, we defined the initial
we are assuming that if there were two patients period as the first two initial assessments upon
Table 4

Estimated Rate of Change Per Month During the Last Six Months of Life

Months Prior to Death

3-6 months 2-3 months 1-2 months 0-1 months
Est (s.e.) Est (s.e.) Est (s.e.) Est (s.e.)

Continuous Change

FACT-G EWB —0.42 (0.07) —0.42 (0.07) —0.42 (0.07) —0.42 (0.07)

MSAS-SF Number of symptoms 1.00 (0.12) 1.00 (0.12) 1.00 (0.12) 1.00 (0.12)
Changes at 2 months

FACT-G SUMQOL —1.68 (0.46) —1.68 (0.46) —6.37 (1.31) —6.37 (1.31)

FACT-G FWB —0.83 (0.21) —0.83 (0.21) —4.52 (1.09) N.S.S.

FACT-G PWB —0.82 (0.55) —0.82 (0.55) —2.14 (0.57) —2.14 (0.57)

KPS —5.48 (0.55) —5.48 (0.55) —14.95 (1.69) —14.95 (1.69)

MSAS-SF PHYS 0.12 (0.02) 0.12 (0.02) 0.33 (0.06) 0.33 (0.06)
Changes at 3 months

MSAS-SF GDI 0.12 (0.03) 0.26 (0.04) 0.26 (0.04) 0.26 (0.04)
Changes at 1 and 3 months

MSAS-SF PSYCH N.S.S. 0.12 (0.05) 0.12 (0.05) 0.60 (0.19)
No change

FACT-G SFWB N.S.S. N.S.S. N.S.S. N.S.S.

N.S.S.—not statistically significant, Est.—estimate, s.e.—standard error.

Functional Assessment of Cancer Therapy (FACT-G) parameters: PWB—pbhysical wellbeing, EWB—emotional wellbeing, SFWB—social/family
wellbeing, FWB—functional wellbeing, SUMQOL—total sum of FACT-G QOL subscales.

Memorial Symptom Assessment Scale—Short Form (MSAS-SF) subscales: PHYS—physical symptom distress, PSYCH—psychological symptom dis-
tress, and GDI—global distress index.
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Months Prior to Death

6 5 4 3 2 1 0
" Number of Symptoms ™
2
£ Global Distress Index 0.12/M 0.26/M
g
2 - .
;._ Physical Symptom Distress 0.12M 0.33/M
z Psychological Symptom Distress 0.12M 0.60/M
——————— —_—_—
% Karnofsky Performance Status -5.48'M -14.95/M
]
c: Functional Well - being -0.83/M -4.52/M
2 —_————————
1
=
£l
=]
Emotional Well-being -0.42/M
&
:]5 Physical Well -being -0.82/M -2.14/M
E‘
g SUMQOL -1.68'M -6.37/M
The width of the line represents the rate of change.
M: month

Fig. 1. Longitudinal terminal decline QOL model:
Summary of rates and patterns of change in QOL
and symptom distress in the last six months of life.

study enrollment, with the second assessment
performed at least more than 30 days prior to
death. The last period consisted of the last two
assessments for patients who had completed at
least three assessments, with the last assessment
performed within 30 days of death. Changes
within individuals in MSAS-SF parameters, KPS
and total FACT-G scores were calculated in
both the initial period and last period. The
Pearson univariate correlation was used to ex-
amine the relationship between the changes in
QOL, changes in KPS and changes in MSAS-SF
subscales for both periods. Results are summa-
rized in Tables b and 6.

To examine the association between symp-
tom distress and QOL, changes in SUMQOL at
6, 3, 2, and 1 months prior to death were exam-
ined by using a mixed effect model. Symptom
distress and worst pain were included as time-
varying covariates.

Results

Patient Characteristics and
Instrument Completion

Sixty-seven consecutive eligible patients par-
ticipated and were followed at 3-6 week inter-
vals until the time of their death. Demographic
data and previous anti-cancer treatment infor-
mation are summarized in Table 1. At time of
analysis, 54 patients had expired. The median

number of interviews was 5 (range 1-22) and
the median length of survival was 115 days
(range 2-583 days). Thirteen patients were still
alive, with a median number of interviews of 21
(10-28). The joint mixed effect model in-
cluded all 67 patients. The median age of the
patients was 65 years (range 28-89), and the
median education level was 12th grade (range
2-18). The instrument completion and miss-
ing data points are summarized in Table 2.

At the initial interview, 38 patients (57%) re-
ceived analgesics for pain control, with median
morphine equivalent daily dose (MEDD) of 60
mg (range 10-16,000 mg orally). During the
study participation period, 61 patients (91%)
received analgesics, with a median total num-
ber of pain medication used for each patient of
2 (range 0-4) and a medium maximum MEDD
for each patients of 180 mg (range 0-16,000
mg) orally. Forty-four (66%) patients received
adjuvant analgesics and 25 patients (37%) re-
ceived radiation for pain palliation. Hormonal
treatment was continued for prostate cancer
patients as standard practice; no other patients
received any chemotherapy after study partici-
pation.

QOL, Symptom Distress, and KPS

The MSAS-SF, KPS and FACT-G measures at
6, 3, 2 and 1 months prior to death are summa-
rized in Table 3. We used the mixed effect
model to estimate the rate of change per
month in each parameter and to identify the
patterns of change during the last 6 months of
life in QOL, symptom distress and functional
domain (Table 4). The longitudinal terminal
decline QOL model was generated from these
results and is illustrated in Fig. 1. The thickness
of the line represents the changes of the esti-
mated rate of change for each measure at cer-
tain time point.

Symptom Dimension. The MSAS-SF symptom
distress started to change at 6 months prior to
death. The number of symptoms continuously
changed at a steady rate over 6 months. There
was a significant acceleration in the deteriora-
tion of each symptom distress score 2 to 3
months prior to death. The rate of increase of
the GDI doubled from 0.12/month to 0.26/
month 3 months prior to death. The PSYCH
started to increase by 0.12/month steadily from
3 months, with a significant increment by 5
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Table 5
Correlation Among Changes in QOL, KPS and Changes in Symptom Distress Scores in Initial Period (n = 45)

Changesin ~ Changes  Changes  Changes  Changes Changes Changes  Changes
SUMQOL in PWB in EWB in FWB in PHYS  in PSYCH in GDI in KPS

Changes in SUMQOL 1.00

Changes in PWB 0.68¢ 1.00

Changes in EWB 0.43° 0.17 1.00

Changes in FWB 0.83¢ 0.50¢ 0.14 1.00

Changes in PHYS —0.11 —0.35¢ 0.07 —0.10 1.00

Changes in PSYCH —0.10 —0.16 —0.17 0.03 0.53¢ 1.00

Changes in GDI —0.25 —0.43° —0.15 —0.11 0.84¢ 0.74¢ 1.00

Changes in KPS 0.36¢ 0.43° 0.13 0.31 —0.46° —0.40° —0.55¢ 1.00

Pearson correlation coefficients, “p < 0.001, ’p < 0.01, p < 0.05

Initial Period: First two initial assessments upon study enrollment and the second assessment was performed at least more than 30 days prior to
death. Duration from 2nd interview to death: median 113 days, (range 30-400 days).
Memorial Symptom Assessment Scale—Short Form (MSAS-SF) subscales: PHYS—physical symptom distress, PSYCH—psychological symptom dis-

tress, and GDI—global distress index.

Functional Assessment of Cancer Therapy (FACT-G) parameters: PWB—physical wellbeing, EWB—emotional wellbeing, FWB—functional wellbe-

ing, SUMQOL—total sum of FACT-G QOL subscales.

times in the final month to 0.60/month. The
rate of increase in PHYS nearly tripled in the
last 2 months from 0.12/month to 0.33/month.

Functional Status. Two measures provided a
functional status assessment: KPS, and FACT-G
FWB. The KPS and FWB started to change 6
months prior to death, with an accelerated de-
cline in the last two months (KPS from —5.48/
month to —14.95/month, FWB from —0.83/
month to —4.52/month). There is a floor ef-
fect for FWB at 1 month prior to death.

Overall QOL. In the domains of QOL as mea-
sured by FACT-G, SFWB remained unchanged
over time; the EWB, PWB, and SUMQOL be-
gan to change 6 months prior to death.
Changes in PWB and SUMQOL scores at 2

months prior to death were 3 to 5 times faster
than in the first 4 months (SUMQOL from
—1.68/month to —6.37/month, PWB from
—0.82/month to —2.14/month,). The EWB
demonstrated steady change each month over
time at —0.42/month.

In summary, symptom distress, functional
status and QOL all demonstrated steady deteri-
oration from 6 months prior to death, with sig-
nificant acceleration in the last 2-3 months
prior to death. Each measurement demon-
strated its own pattern of acceleration.

Relationships Between Changes in QOL and
Changes in Symptom Distress

For the 54 patients who expired, there were
45 patients with two assessments in the initial
period and 31 patients with two assessments in

Correlation Among Changes in QOL, KPS and Changes in Symptom Distress Scores in Last Period (n = 31)

Changesin ~ Changes  Changes
SUMQOL in PWB in EWB

Changes ~ Changes Changes Changes  Changes
in FWB in PHYS  in PSYCH in GDI in KPS

Changes in SUMQOL 1.00

Changes in PWB 0.74¢ 1.00

Changes in EWB 0.50° 0.20 1.00
Changes in FWB 0.68¢ 0.30 0.08
Changes in PHYS —0.41°¢ —0.50° —0.43¢
Changes in PSYCH —0.22 —0.14 —0.41¢
Changes in GDI —0.21 —0.26 —0.45°
Changes in KPS 0.16 0.02 —0.06

1.00
0.02 1.00
—0.20 0.33 1.00
0.06 0.85¢ 0.60¢ 1.00
0.28 —0.24 —0.02 —0.99 1.00

Pearson correlation coefficients, p < 0.001, ’p < 0.01, p < 0.05

Last Period: The last period includes the last two assessments for patients who had completed at least three assessments with the last assessment per-
formed within 30 days of death. Duration from last interview to death: median 15 days (range 2-29 days).
Memorial Symptom Assessment Scale—Short Form (MSAS-SF) subscales: PHYS—physical symptom distress, PSYCH—psychological symptom dis-

tress, and GDI—global distress index.

Functional Assessment of Cancer Therapy (FACT-G) parameters: PWB—physical wellbeing, EWB—emotional wellbeing, FWB—functional wellbe-

ing, SUMQOL—total sum of FACT-G QOL subscales.
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the last period, as defined previously. The
changes in MSAS-SF parameters, KPS and
FACT-G scores between two consecutive inter-
views were calculated in both groups.

In the initial period, changes in KPS were sig-
nificantly correlated with changes in SUMQOL
(r = 0.36, p< 0.05), changes in PWB (r = 0.43,
p< 0.005), and changes in the MSAS-SF sub-
scales: PHYS, PSYCH and GDI (r= -—0.46,
—0.40, and —0.55, p = 0.003, < 0.01 and <
0.0005 respectively). Second, the changes in
PHYS were significantly associated with changes
in PSYCH (r = 0.53, p < 0.0005). Third, there
was no correlation between changes in EWB or
changes in FWB with changes in KPS or symp-
tom distress. (See Table 5).

A different pattern was observed in the last
period. First, there was no correlation between
changes in KPS and changes in any FACT-G or
MSAS-SF parameters. Second, the changes in
PHYS were no longer correlated with changes in
PSYCH. Third; the changes in EWB were signifi-
cantly correlated with changes in PHYS (r =
—0.43, p < 0.05) and changes in PSYCH (r =
—0.41, p < 0.05) (See Table 6), but not with
the KPS.

The changes in SFWB were not correlated
with any other changes in both periods.

Finally, changes in SUMQOL scores at 6, 3,
2, and 1 months prior to death were examined
by using a mixed effect model, with the symp-
tom distress included as a time-varying covari-
ate. The estimated SUMQOL for patients more
than 2 months prior to death without any
symptom distress was 96.9 (standard error
1.71). The changes in the SUMQOL score can
be summarized as follows: (1) decrease by 5.7
(standard error 0.95) for each point increase
in PSYCH and (2) decrease by 6.52 (standard
error 1.10) for each point increase in PHYS.
After adjusting for changes associated with
these measures, there was a residual decline in
SUMQOL scores starting two months prior to
death of 4.12 (standard error 1.08) points/
month. This is in contrast to the estimated rate
of change of SUMQOL of 6.37/month in the
absence of these explanatory measures.

Discussion

Terminal illness represents a profound tran-
sition. This study used patient’s self-report with
validated symptom and QOL scales, and ob-

server rated KPS, to prospectively examine the
longitudinal course of patients with advanced
cancer in a medical oncology setting. We were
able to summarize the group values for differ-
ent measures at selected time points. In this
way, we have started to address the challenge
of how to interpret longitudinal symptom and
QOL data by estimating rates of change at
points along the advanced cancer disease tra-
jectory. We have been able to make a number
of observations.

First, patterns of change up to 6 months be-
fore death in different domains were detected
and the results suggest that different domains
of symptom distress, functioning status and
QOL change at different rates at different se-
lected time points. The results also confirm
that there was a marked decline in QOL, symp-
tom distress and functioning starting 2-3
months prior to death.> 9 The changes over
time are often associated with clinical changes
and hospitalizations.?> 3 Recognizing such
changes may provide a way of understanding
how life changes for patients from their per-
ception of QOL and symptom distress, and
may provide clinicians a way to follow, elicit,
and interpret symptom and QOL assessment
data on their patients.?

These findings have led us to propose the
“longitudinal terminal decline QOL model” il-
lustrated in Fig. 1. It suggests that the pretermi-
nal phase is characterized by multiple parame-
ters of decline. First, there are slow steady
changes in symptom distress, functional status
and QOL dimensions starting at 6 months
prior to death. Second, worsening in symptom
distress with initiation of change in PSYCH
starts at 3 months before death. Third, follow-
ing the increase in symptom distress, acceler-
ated worsening is seen in KPS and QOL param-
eters at two months prior to death. Finally, one
month before death, changes in FWB showed a
floor effect while there was a dramatic increase
in PSYCH. Interestingly, the SFWB remains
steady over time for our patients. Perhaps the
items in the SFWB subscale are not sensitive to
the changes that occur in the terminal phase.

Further exploration with the mixed effect
model quantified a relationship between the
changes in symptom distress scores and
changes in QOL scores. These kinds of esti-
mates may be helpful for interpreting changes
between different instruments, and in further
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understanding the meaning of symptom and
QOL scores. Further studies with larger sample
sizes are needed to confirm these results.

A second interesting set of findings concerns
the relationship between changes in QOL,
KPS, and symptom distress. In our study, the
changes in the initial period can be considered
as changes that occur when the patient may be
stable clinically and is not thought to be at risk
for immediate death. In this period, changes in
the MSAS-SF symptom distress subscale scores
correlated with changes in the KPS, and
changes in the PHYS correlated with changes
in PSYCH (r = 0.53, p<<0.0005). The SUM-
QOL was also significantly but modestly associ-
ated with changes in KPS (r = 0.36, p < 0.05).
These findings suggest that the changes in KPS
may reflect the global QOL and symptom dis-
tress outcomes, and that changes in physical
symptoms are important for understanding
changes in KPS. These results also suggest that
treatment of multiple physical symptoms may
also improve PSYCH in the initial period. This
conclusion is supported by reports that unre-
lieved severe pain may increase anxiety and
fear about the future® and the adequate treat-
ment of pain can improve psychological symp-
tom distress significantly.?% 37

Interestingly, during the last period, when
patients are facing impending death, the dra-
matic declines in the KPS are no longer signifi-
cantly associated with changes in QOL dimen-
sions or MSAS-SF symptom distress. Rather,
changes in PHYS and PSYCH are correlated
with changes in EWB. The role of EWB has
been conventionally recognized as “suffering”,
which can be defined as “an aversive emotional
experience characterized by perception of per-
sonal distress that is generated by adverse fac-
tors that undermine quality of life.”® Even
though aggressive symptom management may
alleviate physical symptoms in this period, a
feeling of suffering may persist. Psychological
assessment and interventions may be more im-
portant at this point. This observation is sup-
ported by reports that the KPS does not cap-
ture multidimensional QOL information in
this phase.!” The data in this study illustrate
how symptom and QOL measurements can en-
rich the understanding of changes in KPS. The
association between changes in KPS, QOL
scores, symptom distress, need to be further
studied in larger samples of patients.

Our results highlight the importance of psy-
chological symptom distress in terminal cancer
patients. Routine psychological distress screen-
ing, early recognition of psychological symp-
toms and psychosocial interventions may add
substantial benefits to the care of advanced
cancer patients in this phase. In addition, our
results also suggest that in VA patients with
poor performance status and advanced dis-
ease, the presence of psychological distress and
the rate of increase of psychological distress
may be an important prognostic factor for sur-
vival. Further studies are needed to explore
these possibilities.

There are many limitations in our study,
which limit our conclusions to hypothesis -gen-
erating findings. First, the mixed effect model
used in the study has the potential for bias if
data are not missing at random. This is always a
risk in observational studies of this type, and
larger studies will be needed to confirm these
conclusions. Second, as the study was con-
ducted at a VA Medical Center, the results may
not be generalized to all advanced cancer pa-
tients. Further studies to include both genders
in the community settings are needed. Third,
there are overlapping items between FACT-G
and MSAS-SF instruments used in the study,
such as pain and lack of energy. It will always
be a concern when we study symptoms and
QOL together. Nevertheless, QOL and symp-
toms are different constructs, and this is sup-
ported by the modest correlation coefficients
between these scales, approximately 0.5-0.7 in
our population.? Finally, a significant con-
founding variable also was introduced into our
study since patients received pain and symp-
tom management as well as palliative radiation
when indicated. It is likely that such treatment
would change the trajectory in this palliative
care setting. However it would be clinically im-
possible to perform a pure natural history
study in this population. Further work to char-
acterize the impact of standardized intensive
symptom management protocols on the longi-
tudinal QOL trajectory of a larger sample of
patients is currently underway.

In summary, the results suggest that more at-
tention to palliative care concerns in advanced
cancer patients should be given when the pa-
tient starts to experience a slow decline in vari-
ous domains. Serial measurements over one
month may help identify where patients are in
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their course of disease, and enhance the prog-
nostic information from the KPS. In situations
where the change in KPS may be subtle, the
findings of changes in symptom distress or
QOL may be more informative and can be
used to guide clinical assessment. Routine care-
ful symptom and QOL assessment, along with
the recognition of multiple trends of decline,
may eventually help to define a clinical thresh-
old or transition point whereby patients are en-
tering a clinically unstable state and are at risk
for imminent death. Identification of such a
phase may be clinically useful in framing the
clinical context for therapeutic interventions
and hospice referral.
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