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ABSTRACT

Objective: To examine the potential impact of elderly age on response to participation in a
structured, multidisciplinary quality-of-life ~QOL! intervention for patients with advanced
cancer undergoing radiation therapy.

Methods: Study design was a randomized stratified, two group, controlled clinical trial
in the setting of a tertiary care comprehensive cancer center. Subjects with newly
diagnosed cancer and an estimated 5-year survival rate of 0%–50% who required
radiation therapy were recruited and randomly assigned to either an intervention group
or a standard care group. The intervention consisted of eight 90-min sessions designed to
address the five QOL domains of cognitive, physical, emotional, spiritual, and social
functioning. QOL was measured using Spitzer uniscale and linear analogue
self-assessment ~LASA! at baseline and weeks 4, 8, and 27.

Results: Of the 103 study participants, 33 were geriatric ~65 years or older!, of which 16
~mean age 72.4 years! received the intervention and 17 ~mean age 71.4 years! were
assigned to the standard medical care. The geriatric participants who completed the
intervention had higher QOL scores at baseline, at week 4 and at week 8, compared to the
control participants.

Significance of results: Our results demonstrate that geriatric patients with advanced
cancer undergoing radiation therapy will benefit from participation in a structured
multidisciplinary QOL intervention. Therefore, geriatric individuals should not be
excluded from participating in a cancer QOL intervention, and, in fact, elderly age may be
an indicator of strong response to a QOL intervention. Future research should further
explore this finding.
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INTRODUCTION

The diagnosis of cancer and cancer treatment can
have a significant negative effect on an individual’s
quality of life. This is especially true in geriatric
populations, because, compared to their younger
counterparts, geriatric cancer patients have more
comorbid chronic medical conditions and physical
and functional limitations ~Repetto et al., 1998;Aapro
et al., 2000!. In the assessment of elderly cancer
patients, the comprehensive geriatric assessment
~CGA! has been helpful in characterizing elderly can-
cer patients with respect to functional status, health
states, and quality of life ~Balducci & Extermann,
2000; Ingram et al., 2002; Repetto et al., 2002!. Fur-
thermore, elderly cancer patients may be particu-
larly apprehensive about reductions in their quality
of life while undergoing cancer treatment, in the con-
text of physical health, financial concerns, lack of
social support, or other reasons. Given these con-
cerns, it would be beneficial to identify ways to max-
imize their quality of life during this critical time.

There is only limited published information re-
garding the quality-of-life ~QOL! status of elderly
individuals with advanced stages of cancer, and
even less is known about how elderly cancer pa-
tients may respond to QOL interventions. Unfortu-
nately elderly cancer patients are underrepresented
in oncological studies ~Aapro et al., 2000; Townsley
et al., 2005!. This exclusion appears unnecessary,
as older individuals have been found to be able to
answer questions about their quality of life despite
cognitive impairment or low scores on the Mini
Mental Status Examination ~MMSE! and therefore
should not be excluded from direct interview stud-
ies ~Mozley et al., 1999!. In examining the limited
published literature, one study that investigated
QOL of elderly persons with newly diagnosed can-
cer found that older age was not associated with
lower QOL; however, factors that were associated
with low QOL were poor economy, having lung can-
cer, needing help with basic activities of daily liv-
ing, getting help from grownup children, and
experiencing hopelessness ~Esbensen et al., 2004!.
Another study found elderly cancer patients had a
lower QOL if they required help, had medical co-
morbidities present, or had higher levels of pain
~Thome & Hallberg, 2004!.

Because of the limited published literature re-
garding the QOL status of geriatric patients ac-
tively receiving cancer treatment, we examined
potential differences in QOL and treatment re-
sponse of elderly patients who participated in a
randomized controlled clinical trial comparing the
effectiveness of a multidisciplinary psychosocial in-
tervention designed to improve the QOL.

METHODS

The results described in this study are analyses of
the age data from subjects who participated in a
randomized, stratified, two-group, controlled clini-
cal trial comparing the effectiveness of an eight-
session structured multidisciplinary psychosocial
intervention to improve the QOL of patients with
advanced cancer ~Rummans et al., 2006!.

After approval was obtained from our Institu-
tional Review Board, participants were recruited
from the Mayo Clinic Cancer Center if they were
newly diagnosed with advanced cancer with an es-
timated 5-year survival rate of 0%–50%, who planned
to receive at least 2 weeks of radiation therapy. The
designation of advanced cancer was derived from
estimations from the treating primary oncologist
with an estimated survival of.6 months and,50%
5-year survival. Individuals were excluded if they
scored 20 or less on the Folstein Mini Mental Status
Examination ~MMSE; range 0–30!, 3 or more on the
Eastern Cooperative Oncology Group ~ECOG, range
0 @normal#–5 @dead# !, had an active thought disor-
der or suicidality, had ongoing alcohol or substance
abuse issues, or were participants in other psycho-
oncology research protocols. Individuals were also
excluded if they had received previous radiation
therapy, had recurrence of disease after a disease-
free interval of greater than 6 months, or had a
previous cancer within the past 5 years.

Participants provided written informed consent
for the study. They were screened by a study coor-
dinator for eligibility, a psychiatrist or psychologist
for disqualifying psychiatric conditions, and a phy-
siatrist for ability to participate in the physical
therapy component of the intervention. Following
enrollment, subjects were randomly assigned to ei-
ther an intervention group or a standard care group.
QOL measures were obtained at baseline, week 4,
week 8, and week 27.

INTERVENTION

The structured multidisciplinary QOL intervention
was designed to improve the participants’ five do-
mains of quality of life ~Table 1!. There were eight
90-min sessions that participants in the interven-
tion group completed within the first 4 weeks after
enrollment into the study. The sessions were led by
a psychiatrist or psychologist and cofacilitated by a
nurse, physical therapist, chaplain, or social worker.
The content of these sessions was derived from
patient education materials from our cancer educa-
tion center, manuals utilized in previously pub-
lished randomized controlled trials for coping with
cancer, and specific materials developed by each of
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the study specialists representing one of the QOL
domains ~Cunningham, 1991; Classen et al., 1993;
Fawzy & Fawzy, 1994; Nezu et al., 1998!. The lead-
ers and coleaders received training in using the
structured, manualized materials and audiovisual
teaching materials. Back-up group leaders or co-
leaders also received the same training and in
addition observed the interventions prior to partici-
pation. This ensured fidelity and reproducibility of
the interventions throughout the course of the study
~Bellg et al., 2004!.

Each session started with 20-min conditioning
exercises led by a physical therapist, followed by
educational instruction on symptom management,
spiritual guidance, information on financial re-
sources and advanced directives, cognitive behav-
ioral training for coping with cancer, and open
discussion and support. The sessions concluded with
20 min of relaxation exercises. Participants re-
ceived a 200-page written manual of materials cov-
ered in each of the eight sessions. At the end of each
session, participants were asked to rate the value of
the content of the session. On a 0–10 scale, with 10
being the highest, the range was 7–10 and the
mean for each session was 9.

The standard of care condition involved the
participant receiving the usual level of care that
consisted of regular outpatient visits with their pri-
mary oncologist, radiation oncologist, and other al-
lied health care providers. If clinically indicated, they
were referred to other specialists by their oncologist,
and all were also referred to the American Cancer
Society for information about coping with cancer. Pa-
tients could also attend any non-research-based sup-
port group or other educational classes or use any
other available resources as they wished. This was
designed to ref lect actual clinical standard practice.

OUTCOME MEASURES

The primary outcome measure for the overall study
was the participants’ rating of their overall QOL as
measured on the Spitzer QOL Uniscale and the
multiple domains of QOL as measured by the Linear
Analogue Scales of Assessment ~LASA! of QOL,
both of which have been used in a number of oncol-
ogy trials ~Grunberg et al., 1996; Gudex et al., 1996;
Bretscher et al., 1999; Sloan et al., 2003; Rummans
et al., 2006!. The Spitzer uniscale is a single ques-
tion rating of a person’s overall quality of life ~Spitzer
et al., 1981!. The LASA consists of 12 items, each
rated on a scale from 0 ~as bad as it can be! to 100
~as good as it can be!, including ratings of cognitive,
physical, emotional, social, and spiritual well-being,
as well as fatigue and pain. The social domain
included overall social well-being, social support,T

ab
le

1.
S

tr
u

ct
u

re
d

m
u

lt
id

is
ci

pl
in

ar
y

in
te

rv
en

ti
on

se
ss

io
n

s

S
es

si
on

C
og

n
it

iv
e

in
te

rv
en

ti
on

E
m

ot
io

n
al

in
te

rv
en

ti
on

P
h

ys
ic

al
in

te
rv

en
ti

on
S

oc
ia

l
in

te
rv

en
ti

on
S

pi
ri

tu
al

in
te

rv
en

ti
on

1
E

du
ca

ti
on

:
ad

ju
st

m
en

t
ph

as
es

P
ro

bl
em

so
lv

in
g

P
h

ys
ic

al
th

er
ap

y
E

m
pa

th
y

fr
om

pr
ov

id
er

s;
u

n
co

n
di

ti
on

al
po

si
ti

ve
re

ga
rd

G
ri

ef

2
P

ri
or

it
iz

in
g

an
d

jo
u

rn
al

s
G

oa
l

se
tt

in
g

P
h

ys
ic

al
th

er
ap

y
S

ou
rc

es
of

su
pp

or
t

G
u

il
t

3
A

ct
iv

e
co

pi
n

g:
u

si
n

g
su

pp
or

t
S

tr
es

s
m

an
ag

em
en

t
P

h
ys

ic
al

th
er

ap
y

U
si

n
g

su
pp

or
t:

co
m

m
u

n
ic

at
io

n
st

ra
te

gi
es

H
op

e

4
T

ak
in

g
ch

ar
ge

S
tr

es
s

m
an

ag
em

en
t

P
h

ys
ic

al
th

er
ap

y
E

m
ot

io
n

al
ex

pr
es

si
ve

n
es

s
D

ea
th

an
d

af
te

rl
if

e
5

L
if

es
ty

le
ch

an
ge

s
A

ss
er

ti
ve

n
es

s
P

h
ys

ic
al

th
er

ap
y

R
ol

e
pl

ay
in

g
C

h
al

le
n

ge
d

be
li

ef
sy

st
em

6
H

ea
lt

h
y

li
fe

st
yl

e
Ir

ra
ti

on
al

th
ou

gh
ts

P
h

ys
ic

al
th

er
ap

y
In

te
rp

er
so

n
al

re
la

ti
on

sh
ip

s
R

el
ig

io
u

s
be

li
ef

s
an

d
tr

ea
tm

en
t

7
R

ev
is

it
in

g
co

pi
n

g
C

h
al

le
n

gi
n

g
th

ou
gh

ts
P

h
ys

ic
al

th
er

ap
y

B
od

y
im

ag
e

an
d

se
xu

al
it

y
R

it
u

al
8

G
oa

l
se

tt
in

g
R

el
ap

se
pr

ev
en

ti
on

P
h

ys
ic

al
th

er
ap

y
C

lo
su

re
an

d
te

rm
in

at
io

n
M

ea
n

in
g

an
d

pu
rp

os
e

Improving the QOL of geriatric cancer patients 109

https://doi.org/10.1017/S1478951507070174 Published online by Cambridge University Press

https://doi.org/10.1017/S1478951507070174


financial well-being, and legal concerns. These in-
struments have been shown to be effective for ob-
taining valid and reliable measures of QOL ~Cella,
1996; Osoba, 2002; Brown et al., 2006; Clark et al.,
2006!.

The primary outcome measures for this project
involved a comparison of scores among the geriatric
and nongeriatric population, using age 65 years as
a cutoff. Within the geriatric group, those who were
randomized to the intervention were compared to
those who were randomized to standard care. Within
the intervention groups, QOL scores were com-
pared between the geriatric and the nongeriatric
age groups.

The overall study sample of 50 patients per
group provided 80% power to detect a clinically
significant difference of a half standard deviation
in overall QOL among treatment groups at week 4.
Due to the unbalanced nature of the geriatric and
nongeriatric populations ~33 patients vs. 70 pa-
tients, respectively!, there is 80% power to detect
a difference of 0.6 standard deviations between
these groups.

For all analyses, assessment scores were con-
verted to a 0–100 scale where 100 is the best pos-
sible response regardless of the orientation in which
the question was phrased. A difference from base-
line of more than 10 points is considered a “clini-
cally significant” finding ~Sloan et al., 2003!.
Summary statistics including mean, median, stan-
dard deviation, and range were calculated by group
across time. Two sample t tests were performed to
compare differences in QOL between treatment
groups and Kruskal–Wallis tests were used to as-
sess the difference between the age groups. Linear
modeling was utilized to determine the relationship
between baseline characteristics and QOL.

RESULTS

Results from the primary study showed that overall
QOL, as measured by the Spitzer uniscale of QOL,

was maintained during radiation therapy in those
receiving the structured intervention, whereas QOL
was significantly reduced in the control group ~Rum-
mans et al., 2006!.

This study shows baseline participant character-
istics divided into four subgroups based on age
~geriatric, age 65 years and older, vs. nongeriatric,
younger than age 65! and arm of intervention ~struc-
tured intervention vs. standard of care; Table 2!. All
four subgroups were fairly well educated, and all
four groups demonstrated high scores on the base-
line MMSE. The majority of the participants had
restricted functional status at baseline, concurrent
chemotherapy, and prior surgery. Gastrointestinal
cancer was the most common type of cancer in all of
the four subgroups. Among the purely geriatric
population ~Table 1!, both arms of intervention
showed a similar proportion of gender, race, mari-
tal status, education level, and employment. They
also had similar baseline scores on cognitive and
functional testing.

In comparing overall QOL scores in all ages,
results show that the geriatric age group who re-
ceived the structured multidisciplinary interven-
tion consistently showed the highest overall QOL
scores at baseline, at week 4, and at week 8 as
measured by the Spitzer unsicale ~Fig. 1!. This
overall maintenance of QOL during radiation treat-
ment mirrors the intervention effects shown in the
nongeriatric participants. The particular domains
of QOL on which the geriatric intervention group
scored significantly higher compared to other groups
included spiritual well-being at week 4 and emo-
tional well-being at week 8.

Compared to those who received standard care in
the geriatric group, those who received the QOL
intervention had consistently higher overall QOL
scores throughout the study and significantly higher
scores at week 4 ~79.3 vs. 62.9, p � .0461; Fig. 2!.
Furthermore, the geriatric intervention group dem-
onstrated clinically significant improvement in QOL
scores at weeks 4 and 8 compared to their elderly

Fig. 1. Overall quality of life ~QOL! based on age and arm of intervention.
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Table 2. Demographical information by age and arm of intervention

Geriatric
~65 years and older!

Nongeriatric
~less than 65 years!

Intervention Usual care Intervention Usual care

Agea

N 16 17 33 37
Mean ~SD! 72.4 ~5.46! 71.4 ~4.00! 53.5 ~7.91! 53.9 ~7.75!

Gender
Female 4 ~25%! 4 ~23.5%! 16 ~48.5%! 13 ~35.1%!
Male 12 ~75%! 13 ~76.5%! 17 ~51.5%! 24 ~64.9%!

Race
White 16 ~100%! 17 ~100%! 33 ~100%! 33 ~89.2%!

Marital status
Divorced 0 ~0%! 0 ~0%! 5 ~15.2%! 1 ~2.7%!
Married 14 ~87.5%! 15 ~88.2%! 24 ~72.7%! 33 ~89.2%!
Single 0 ~0%! 0 ~0%! 3 ~9.1%! 2 ~5.4%!
Widowed 2 ~12.5%! 2 ~11.8%! 1 ~3%! 1 ~2.7%!

Religious affiliation
Catholic 3 ~18.8%! 5 ~29.4%! 10 ~30.3%! 9 ~24.3%!
Protestant 12 ~75%! 12 ~70.6%! 20 ~60.6%! 21 ~56.8%!
None 0 ~0%! 0 ~0%! 1 ~3%! 5 ~13.5%!
Other 1 ~6.3%! 0 ~0%! 2 ~6.1%! 2 ~5.4%!

Education level
Grade school 1 ~6.3%! 0 ~0%! 0 ~0%! 0 ~0%!
Some high school 0 ~0%! 1 ~5.9%! 1 ~3%! 1 ~2.7%!
H.S. graduate0GED 4 ~25%! 3 ~17.6%! 4 ~12.1%! 10 ~27%!
Some college or vocational 7 ~43.8%! 6 ~35.3%! 11 ~33.3%! 9 ~24.3%!
Graduate w04-year degree 0 ~0%! 1 ~5.9%! 5 ~15.2%! 7 ~18.9%!
Postgraduate study 0 ~0%! 1 ~5.9%! 2 ~6.1%! 0 ~0%!
Graduate or professional degree 3 ~18.8%! 4 ~23.5%! 5 ~15.2%! 6 ~16.2%!
Other 1 ~6.3%! 1 ~5.9%! 5 ~15.2%! 4 ~10.8%!

Mini Mental Status Exam ~MMSE!
24 0 ~0%! 0 ~0%! 0 ~0%! 1 ~2.7%!
25 0 ~0%! 0 ~0%! 2 ~6.1%! 0 ~0%!
26 0 ~0%! 1 ~5.9%! 2 ~6.1%! 1 ~2.7%!
27 4 ~25%! 2 ~11.8%! 3 ~9.1%! 4 ~10.8%!
28 4 ~25%! 5 ~29.4%! 5 ~15.2%! 4 ~10.8%!
29 5 ~31.3%! 2 ~11.8%! 5 ~15.2%! 11 ~29.7%!
30 3 ~18.8%! 7 ~41.2%! 16 ~48.5%! 16 ~43.2%!

ECOG baseline performance status
Fully active 7 ~43.8%! 4 ~23.5%! 9 ~27.3%! 13 ~35.1%!
Restricted 9 ~56.3%! 11 ~64.7%! 23 ~69.7%! 23 ~62.2%!
Ambulatory 0 ~0%! 2 ~11.8%! 1 ~3%! 1 ~2.7%!

Dominant disease status
Brain 2 ~12.5%! 3 ~17.6%! 4 ~12.1%! 3 ~8.1%!
Head and neck 2 ~12.5%! 4 ~23.5%! 5 ~15.2%! 7 ~18.9%!
Lung 3 ~18.8%! 3 ~17.6%! 6 ~18.2%! 3 ~8.1%!
Ovarian 0 ~0%! 0 ~0%! 1 ~3%! 0 ~0%!
GI 7 ~43.8%! 6 ~35.3%! 11 ~33.3%! 15 ~40.5%!
Other 2 ~12.5%! 1 ~5.9%! 6 ~18.2%! 9 ~24.3%!

Current chemotherapy
Yes 9 ~56.3%! 8 ~47.1%! 20 ~60.6%! 26 ~70.3%!
No 7 ~43.8%! 9 ~52.9%! 13 ~39.4%! 11 ~29.7%!

Prior surgery
Yes 16 ~100%! 17 ~100%! 33 ~100%! 36 ~97.3%!
No 0 ~0%! 0 ~0%! 0 ~0%! 1 ~2.7%!

aThe geriatric patients in the intervention group and the usual care group were similar in terms of age
~p � .55!, but the geriatric patients were significantly older than the nongeriatric patients ~p , .0001!.
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counterparts who did not receive the intervention.
The geriatric intervention group also consistently
scored higher on the individual QOL domain items;
however, these differences were not statistically
significant.

In examining baseline differences between the
geriatric and nongeriatric patients on the individ-
ual QOL domains, at baseline the geriatric group
across the board scored 6–20 points higher on all
except one ~social support!. The geriatric partici-
pants also demonstrated significant differences, both
statistically and clinically significant, on the do-
mains of physical well-being, pain frequency, fa-
tigue, and financial concerns. The trend continued
at week 4 ~Fig. 3!, and the geriatric subjects scored
significantly higher on mental well-being, physical
well-being, emotional well-being, spiritual well-
being, pain severity, and legal concerns. At week 8,
the geriatric group scores remained higher on do-
mains of mental well-being, emotional well-being,
and spiritual well-being. At week 27, the geriatric
group scored lower than the nongeriatric group,
but the difference was not statistically significant
or clinically meaningful.

DISCUSSION

The purpose of this study was to examine the po-
tential impact of age on receiving benefit from
participating in a structured multidisciplinary in-
tervention designed to maintain the quality of life
of cancer patients undergoing cancer treatment.
The results demonstrate that the QOL of geri-
atric patients with advanced cancer undergoing
radiation therapy can be positively affected by
participating in a structured multidisciplinary QOL
intervention. Other researchers should investigate
these findings, but it appears that older age alone
should not be used to exclude an individual from
participating in a cancer QOL intervention.

It is also interesting to note that the elderly
subjects in the study who received the multidisci-
plinary structured intervention demonstrated main-
tenance of their quality of life across a range of
domains of QOL. This finding was consistent across
the board when compared according to age or arm
of intervention. Unfortunately, the clinically and
statistically significant between-group difference
of overall QOL of the geriatric intervention partici-

Fig. 2. Overall quality of life ~QOL! in the geriatric participants.

Fig. 3. Individual quality of life ~QOL! scores at week 4 in intervention participants by age.
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pants and nonparticipants, demonstrated at week 4,
was not sustained beyond that time point. Those
who did not participate in this intervention showed
slow improvement in their QOL scores, which ap-
proached baseline by week 27. This is a finding
consistent with the results of our primary study.
The fact that QOL was significantly improved at
week 4 could be due to due to the intervention being
designed to address and improve the QOL of pa-
tients during the critical time when they are receiv-
ing radiation therapy, and it is not too surprising
that the difference was only found at the end of
radiation treatment. Future interventions need to
provide coping skills for the postmedical treatment
time period.

A third finding was that the geriatric patients,
whether they were in the usual care or intervention
arm, reported higher overall QOL compared to the
nongeriatric patients at baseline. This higher level
of QOL at baseline positioned the elderly individu-
als to more likely maintain a higher QOL compared
to the younger participants. This is consistent with
widely recognized research observations that entry
scores are very predictive of follow-up scores.

Given that the geriatric patients would be more
likely to have other medical problems at baseline,
this is an unexpected finding. Perhaps they have
learned to cope and adapt to other health problems
over time and the impact of a cancer diagnosis and
treatment is less profound on many components of
QOL. It could also be that the geriatric patients had
fewer work or family responsibilities, so that their
cancer had less of an impact on their QOL. A dif-
ferent explanation for these findings would be that,
rather than an impact of age, the difference may
potentially be due to a generational impact. Many
of the elderly patients grew up during the Depres-
sion era followed by World War II and were exposed
to hardships that younger individuals were not. In
support of this premise, surveys have shown that
all subsequent generations ~baby boomers, gen-
eration X! after the WWII generation have had
few statistical differences between them in social
issues such divorce and drug use, whereas there are
big differences when comparing within the WWII
generation.

Despite our significant findings, our study had
limitations. Participants had a variety of different
forms of advanced cancer, and some also received
chemotherapy in addition to radiation, which could
affect the results of the study. Data from this study
that investigated fatigue from the entire patient
data set found that chemotherapy use was well
balanced between both groups and did not have a
significant impact on the study results ~Brown et al.,
2006!. Most of our study participants were white,

Christian, and Midwesterners. The availability of a
multidisciplinary team in a tertiary care center
may limit the application of this approach in many
cancer treatment centers. Finally, because this in-
volved a subanalysis of a larger study, our sample
size was small. Larger sample sizes may identify
even larger differences than we observed in this
study.

Our findings have important clinical implica-
tions on directing the care of geriatric patients with
advanced cancer. With a comprehensive, structured
multidisciplinary approach to address QOL issues,
older patients can maintain or even improve their
quality of life at a critical time when QOL issues
are paramount. Finally, it is possible that further
evaluation of interventions designed to maintain
quality of life in patients with advanced cancer may
result in reduced caregiver stress, which warrants
further investigation.
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