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Abstract

Background: In 2001, the U.S. National Cancer Institute established the Cancer Outcomes Measurement
Working Group (COMWG) to evaluate and advance the state of the science in patient-reported outcome
(PRO) measurement, with a focus on health-related quality of life (HRQOL). To guide its work, the
COMWG adopted the revised Medical Outcomes Trust (MOT) attributes and review criteria for
evaluating health status and quality-of-life instruments. Objective: With the MOT attributes providing the
organizing principle, this paper summarizes and draws inferences from key COMWG findings about the
methodological soundness of HRQOL assessment in cancer and steps required to move the field forward.
Results and Conclusions: Across a range of cancer research applications, especially clinical trials, a variety
of generic, general cancer, and cancer site-specific measures of HRQOL have demonstrated adequate
reliability, validity, responsiveness, feasibility, and cultural and language adaptation. Methodological
challenges remain in the interpretability of HRQOL measures, though substantial progress has been
made in defining a ‘‘minimum important difference’’ in scale scores. Much work remains in forging a
stronger link between the conceptual model and measurement model in HRQOL instrumentation.
Progress along all MOT attributes will likely accelerate with the growing application of modern
psychometrics, particularly item response theory modeling, which provides the underpinnings for item
banking and computer-adaptive assessment of HRQOL. Future research should emphasize prospectively
designed studies to evaluate PRO measures within the MOT framework and in-depth investigations of
the role of PRO measures in cancer decision making at all levels.
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Introduction

In 2001, the U.S. National Cancer Institute (NCI)
created the Cancer Outcomes Measurement
Working Group (COMWG) to evaluate the state
of the science in cancer outcomes measurement
and recommend approaches for moving the

field forward [1]. To guide its assessments, the
COMWG adopted the revised Medical Outcomes
Trust (MOT) attributes and criteria for evaluating
the psychometric performance of health status and
quality-of-life instruments [2]. The resulting anal-
yses, taken together, represent the most compre-
hensive effort to date to apply the MOT
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framework in a consistent fashion to evaluate
outcomes measurement within an entire disease
area [3].

With the MOT attributes providing the orga-
nizing principle, this paper draws broadly from
COMWG findings and recommendations to iden-
tify current strengths, limitations, and opportuni-
ties for improvement in cancer outcomes
measurement.

Background and methods

COMWG structure and development

For cancer outcomes research to achieve its
potential to inform decision making, cancer
outcome measures must be scientifically sound
and regarded as meaningful and useful by
patients, survivors, family members, providers,
payers, and regulators, among others [4]. In
response, the NCI established the COMWG,
comprising 35 experts drawn from academia,
government, industry, and the cancer patient and
survivorship communities (see Appendix). The
majority of COMWG members were cancer
researchers, selected from medicine (with 9 of 12
clinicians being oncologists), nursing, psychol-
ogy, and social work. Members included experts
in economics, biostatistics, psychometrics, and
health services research generally. The perspec-
tives of the cancer patient and survivor were
given particular emphasis through two members
recommended by NCI�s Director�s Consumer
Liaison Group.

The COMWG was not a federal advisory com-
mittee or decisional body, but rather an NCI-
constituted working group whose individual
members addressed specific research questions
posed by the NCI. (The authors were members of
the COMWG, with JL and CCG serving as
co-chairs and CFS, as the NCI-designated ‘‘initi-
ator’’ of the working group.)

COMWG focus

Although traditional biomedical endpoints, espe-
cially survival and disease-free survival, remain of
central importance in cancer decision making,

outcome measures that reflect the perspective of
the individual touched by cancer are of increasing
interest to researchers and policy makers. Such
patient-reported outcome (PRO) measures include
health-related quality of life (HRQOL), percep-
tions of and satisfaction with care, and the
economic impact of cancer. Because these mea-
sures not only hold great promise but also pose
significant methodological challenges, they were
the COMWG�s primary focus.

The COMWG accorded particular attention to
HRQOL, that PRO category generating the larg-
est literature, both theoretical and empirical, and
the most debate about measures, methods, and
applications. HRQOL was defined broadly, to
encompass patient-reported symptoms, functional
status, and global well-being; and to be either
single-dimensional or multi-dimensional, depend-
ing on the nature of the application. Instruments
for measuring HRQOL in cancer can be generic
(not specific to cancer but broadly applicable to ill
and well individuals), general cancer (for use with
cancer patients regardless of disease site), or cancer
site-specific.

COMWG members assayed HRQOL mea-
surement across the cancer continuum, defined to
include prevention, screening, treatment, survi-
vorship, and end of life. The reviews and analyses
focused on the four most prevalent cancer disease
sites in the U.S. – breast, colorectal, lung, and
prostate. In 2003, about 55% of all new cancer
cases and just over 50% of cancer deaths were
attributable to these four sites [3].

COMWG operations

Over roughly a 3-year period, individual COM-
WG members reviewed and evaluated specific
aspects of cancer outcomes measurement, met as a
group three times to discuss findings, exchanged
data and ideas with each other electronically, and
prepared written reports on specifically assigned
topics for submission to the NCI. The primary
source of data for the majority of these reports was
the peer-review literature through 2002. Several
reports also included de novo psychometric anal-
yses of secondary data sets to illustrate important
methodological points. In addition, 13 focus
groups (involving in total over 100 cancer patients,
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survivors, and outcomes researchers) were con-
ducted in 2001 to provide participating COMWG
members with information and perspectives not
available from the literature.

The COMWG member reports now comprise,
along with four supplementary papers, the 32
chapters of the edited volume, Outcomes Assess-
ment in Cancer: Measures, Methods, and Applica-
tions [3]. For an overview of COMWG findings
and implications directed especially to cancer
researchers and policy makers, see [5].

MOT framework

In 2002, the Scientific Advisory Committee (SAC)
of the non-profit Medical Outcomes Trust pub-
lished its revised set of attributes and criteria for
evaluating the psychometric performance of
health status and quality-of-life instruments [2].
The SAC updated the original MOT framework,
released in the mid-1990s, ‘‘to take account of
expanding theories and technologies’’ for instru-
ment development [2, p. 193]. Within the current
MOT framework, instruments are evaluated
along eight defined attributes (see Table 1): con-
ceptual and measurement model, reliability,
validity, responsiveness, interpretability, respon-
dent and administrative burden, modes of
administration, and cultural and language adap-
tations. All COMWG reports that assessed out-
come measurement instruments adopted this
framework, strengthening the coherence of the
working group�s final product.

As the revised MOT framework recognizes and
as some of the COMWG findings discussed below
underscore, modern measurement approaches
such as item response theory (IRT) modeling may
offer significant opportunities to enhance the sci-
entific rigor (and also cost efficiency) of PRO
assessment. Specifically, IRT modeling not only
allows survey item responses to inform the scale
score assigned to a person (as with Classical Test
Theory [CTT] approaches to measurement), but
also allows person responses to inform item
parameter estimation. Thus, IRT modeling brings
fundamentally more information to bear in psy-
chometric analyses than CTT. Whether and how
this additional information leads to improved
outcomes assessment was a recurring topic in
COMWG deliberations.

Organization of the paper

The next seven sections discuss and draw impli-
cations from key findings of the COMWG, as
filtered through the lens of the MOT framework.
Each section corresponds to a specific MOT
attribute, with the exception that respondent and
administrative burden and modes of administra-
tion are consolidated. Tables 2 and 3 summarize
key COMWG findings and conclusions relevant to
these seven sections. The final section emphasizes
that close adherence to the MOT framework may
be viewed as a means to an important end: deci-
sion relevance. To that end, the paper concludes
by identifying research directions to enhance the
scientific strength and usefulness of cancer
outcome measures.

Conceptual and measurement model

The generic [6], general cancer [6], and cancer site-
specific [7–10] HRQOL instruments reviewed by
COMWG members generally fared well along six
of the seven MOT-specified review criteria under
this attribute. As indicated in Table 2, these six
criteria entail specifying the concept(s) to be mea-
sured, describing the target population and its role
in developing instrument content, reporting infor-
mation on the dimensionality of the instrument�s
scale(s), providing evidence of adequate variability
across each scale, indicating the intended level of
measurement (e.g., ordinal vs. cardinal), and
describing the procedures and rationale for deriv-
ing scale scores from raw data [2, pp. 196, 198]. In
addition, these six requirements appear to be met
by many instruments commonly used to assess
HRQOL in cancer survivors [11], cancer patients at
end of life [12], and cancer caregivers [13].

The remaining MOT review criterion here –
‘‘conceptual and empirical bases for item content
and combinations’’ [2, p. 196] – asks whether the
specification of the HRQOL measurement model
(that is, the instrument) was guided by a
well-articulated conceptual model. On this point,
the COMWG chapters just cited offer little affir-
mative evidence. Ferrans, who examined concep-
tual model – measurement model issues in some
detail, acknowledged the availability of many
well-established HRQOL instruments in cancer,
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but concluded that the field ‘‘has proceeded gen-
erally in an atheoretical manner...’’ [14, p. 27].
Instrument developers and users have generally
focused more on identifying the individual
domains of HRQOL than on investigating the
potential inter-relationships among domains. In
addition, researchers have not paid sufficient
attention to whether HRQOL may be influenced
by mediating factors both internal and external to

the individual (e.g., personality traits and educa-
tion level, respectively).

To strengthen the conceptual foundations of
HRQOL assessment, Ferrans recommended addi-
tional work on several fronts:

– clarifying causal relationships in the conceptual
model, including the appropriate distinction
between ‘‘causal’’ and ‘‘indicator’’ variables

Table 1. Attributes of health status and quality-of-life instruments as identified by the MOTa

Conceptual and

measurement model

The conceptual model provides the rationale for and articulation of specific

concepts, or instrument domains, of importance and also their interrelationships

in measuring the outcome of interest (e.g., health-related quality of life) in a

population of interest (e.g., breast cancer patients). The measurement model

(ideally) is the operational counterpart to the conceptual model, with the specified

domains taking concrete form as constructs to be measured via the items included

in the instrument.

Reliability The degree to which an instrument is free from random error. The focus is on

internal consistency (whether the items on a scale are reliably measuring the same

construct) and reproducibility, either test–retest or inter-rater reliability.

Validity The degree to which an instrument measures what it claims to measure. In the

MOT framework, three distinct concepts are identified. Content validity: the de-

gree to which available evidence supports the claim that each domain of an

instrument, as defined through its item content, is appropriate for its intended

use.Criterion validity: the degree to which the scores from an instrument relate to

some designated gold-standard measure of the concept.Construct validity: the

degree to which evidence supports a proposed association of scores based on

theoretical implications associated with the constructs being measured. In prin-

ciple, construct validity requires specification of a conceptual model and corre-

sponding measurement model, and then an analysis of whether the instrument

successfully measures the implied constructs. In practice, construct validity is

typically demonstrated by statistical confirmation of the hypothesized relation-

ships among instrument scores and other selected variables logically relating to

these scores (e.g., a positive association between physical functioning scores and

labor market participation among non-elderly patients). Also, for multidimen-

sional instruments, there may be analysis of whether the estimated scales are

measuring the distinct constructs hypothesized.

Responsiveness Connotes the ability of an instrument to detect outcome changes over time. The

allied concept of sensitivity refers to the ability to detect point-in-time differences

in a cross-section of respondents. Responsiveness often viewed as important as-

pect of longitudinal construct validation.

Interpretability The degree to which readily understood meaning can be attached to the quan-

titative scores from an instrument.

Burden and alternative modes of administrationb Burden refers to the time, effort, and other demands on those to whom the

instrument is administered or on those who administer it. Modes of instrument

administration include patient self-report, interviewer administered, trained ob-

server rating, performance-based measures, and computer-assisted approaches

(including computer-adaptive testing (CAT) using item banks).

Cultural and language adaptations The degree to which an instrument that is being translated into another language

or cultural setting is conceptually and linguistically equivalent to the original;

such equivalence is generally evaluated by comparing the instruments� various
measurement properties.

aAdapted directly from [2].
bThe distinct MOT attributes of burden and alternative modes are discussed together here, because they are frequently inter-related.
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r
it
s
su
b
sc
a
le
s,

w
it
h
th
e
p
ro
st
a
te

ca
n
ce
r

su
b
sc
a
le

o
f
th
e

F
A
C
T

P

h
a
v
in
g

a
=

0
.6
9
.
A
n
o
th
er

st
u
d
y

fo
u
n
d

a
ra
n
g
in
g
fr
o
m

0
.7
5
to

0
.8
3

w
h
en

th
e
F
A
C
T

G
w
a
s
u
se
d
w
it
h

m
et
a
st
a
ti
c
p
ro
st
a
te

ca
n
ce
r
p
a
ti
en
ts

[6
].
F
o
r
th
e
U
C
L
A

P
C
I,

a
>

0
.9
0

fo
r

u
ri
n
a
ry

a
n
d

se
x
u
a
l
fu
n
ct
io
n
,

b
u
t
0
.6
5
fo
r
b
o
w
el
fu
n
ct
io
n
[8
].
F
o
r

th
re
e
o
f
th
e
n
in
e
in
st
ru
m
en
ts
,
te
st
–

re
te
st

re
li
a
b
il
it
y
w
a
s
re
p
o
rt
ed
;
co
r-

re
la
ti
o
n
s
ra
n
g
ed

fr
o
m

a
b
o
u
t
0
.6
4
to

0
.9
3
,
w
it
h

m
o
st

g
re
a
te
r
th
a
n

0
.8
0

[8
].
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T
a
b
le

2
.
C
o
n
ti
n
u
ed

B
re
a
st

C
o
lo
re
ct
a
l

L
u
n
g

P
ro
st
a
te

V
a
li
d
it
y

C
o
n
te
n
t
v
a
li
d
it
y

p
u
rs
u
ed

th
ro
u
g
h

in
te
rv
ie
w
s

w
it
h

p
a
ti
en
ts

a
n
d

o
n
co
lo
g
y
p
ro
fe
ss
io
n
a
ls

(F
A
C
T

G
,

F
A
C
T
),

so
m
et
im

es
su
p
p
le
m
en
te
d

b
y

li
te
ra
tu
re

re
v
ie
w
s

(E
O
R
T
C

Q
L
Q
-B
R
2
3
)
[7
].
C
o
n
st
ru
ct

v
a
li
d
it
y

o
f

E
O
R
T
C

Q
L
Q
-B
R
2
3

d
em

o
n
-

st
ra
te
d

th
ro
u
g
h

a
b
il
it
y

to
d
et
ec
t

H
R
Q
O
L

d
iff
er
en
ce
s
a
m
o
n
g
m
et
a
-

st
a
ti
c
a
n
d

o
th
er

p
a
ti
en
ts

(k
n
o
w
n
-

g
ro
u
p
s
m
et
h
o
d
).
F
o
r
F
A
C
T
B
a
n
d

F
A
C
T

G
,

co
n
cu
rr
en
t

co
n
st
ru
ct

v
a
li
d
it
y

su
p
p
o
rt
ed

th
ro
u
g
h

co
rr
e-

la
ti
o
n
s

w
it
h

F
L
IC

a
n
d

P
O
M
S
;

d
iv
er
g
en
t

v
a
li
d
it
y

in
d
ic
a
te
d

th
ro
u
g
h

lo
w

co
rr
el
a
ti
o
n

w
it
h

M
a
rl
o
w
e-
C
ro
w
n

S
o
ci
a
l
D
es
ir
a
b
il
-

it
y
S
ca
le

[7
].

M
o
d
u
la
r
co
n
st
ru
ct
io
n

o
f
E
O
R
T
C

Q
L
Q
-

C
R
3
8
a
n
d
F
A
C
T
C

re
fl
ec
ts

ca
re
fu
l
eff

o
rt
s

b
y
d
ev
el
o
p
er
s
to

ca
p
tu
re

co
lo
re
ct
a
l
ca
n
ce
r

im
p
a
ct
.
B
u
t
th
es
e
a
n
d

o
th
er

in
st
ru
m
en
ts

m
a
y
n
o
t
b
e
su
ffi
ci
en
tl
y
se
n
si
ti
v
e
to

d
et
ec
t

so
m
e
C
R
C

eff
ec
ts
,
su
ch

a
s
p
o
st
-o
p
er
a
ti
v
e

d
is
ru
p
ti
o
n

o
f

d
ie
t,

so
ci
a
l,

a
n
d

se
x
u
a
l

fu
n
ct
io
n
.E
v
id
en
ce

su
p
p
o
rt
in
g

co
n
st
ru
ct

v
a
li
d
it
y
o
f
E
O
R
T
C

Q
L
Q
-C

R
3
8
in
cl
u
d
ed

m
u
lt
it
ra
it

sc
a
li
n
g

re
su
lt
s
sh
o
w
in
g

st
ro
n
g

it
em

-s
ca
le

co
rr
el
a
ti
o
n
s;

th
e
a
b
il
it
y
to

d
is
-

ti
n
g
u
is
h

H
R
Q
O
L

b
et
w
ee
n

tw
o

k
n
o
w
n

g
ro
u
p
s
(m

et
a
st
a
ti
c
v
s.
ea
rl
ie
r-
st
a
g
e
C
R
C
);

a
n
d
d
es
cr
ip
ti
v
e
st
a
ti
st
ic
s
sh
o
w
in
g
th
a
t
fo
r

m
o
st

su
b
sc
a
le
s,

sc
o
re
s
te
n
d
ed

to
b
e
d
is
-

tr
ib
u
te
d

sy
m
m
et
ri
ca
ll
y

a
cr
o
ss

th
e

fu
ll

ra
n
g
e

[1
0
].

C
o
n
v
er
g
en
t

a
n
d

d
iv
er
g
en
t

co
n
st
ru
ct

v
a
li
d
it
y
fo
r
F
A
C
T

C
su
p
p
o
rt
ed

b
y
a
n
a
ly
si
s
sh
o
w
in
g
in
te
rs
ca
le

a
n
d
o
v
er
a
ll

sc
a
le

co
rr
el
a
ti
o
n
s
w
it
h

P
O
M
S

in
th
e
ex
-

p
ec
te
d
d
ir
ec
ti
o
n
s
[1
0
].
F
A
C
T

C
a
ls
o
d
is
-

cr
im

in
a
te
d

b
et
w
ee
n

p
a
ti
en
ts

b
a
se
d

o
n

p
er
fo
rm

a
n
ce

st
a
tu
s
a
n
d
ex
te
n
t
o
f
d
is
ea
se

(k
n
o
w
n
-g
ro
u
p
s)
.

C
o
n
te
n
t

v
a
li
d
it
y

o
f

F
A
C
T

L

cl
a
im

ed
o
n

b
a
si
s

o
f

su
b
st
a
n
ti
a
l

p
a
ti
en
t

a
n
d

p
ro
v
id
er

in
p
u
t;

fo
r

L
C
S
S
,
d
ev
el
o
p
er
s

re
p
o
rt
ed

9
6
%

a
g
re
em

en
t
o
n
it
em

co
n
te
n
t
a
m
o
n
g

p
a
ti
en
t,

p
h
y
si
ci
a
n
,

a
n
d

n
u
rs
e

g
ro
u
p
s.
It
em

co
n
te
n
t
v
a
li
d
a
ti
o
n
fo
r

E
O
R
T
C

Q
L
Q
-L
1
3

co
n
d
u
ct
ed

b
y

m
u
lt
i-
co
u
n
tr
y

p
ro
je
ct

g
ro
u
p

o
f

p
ro
fe
ss
io
n
a
ls
[9
].
C
o
n
st
ru
ct

v
a
li
d
it
y

o
f
E
O
R
T
C

Q
L
Q
-L
1
3

a
n
d

L
C
S
S

su
p
p
o
rt
ed

b
y

a
b
il
it
y

to
d
is
cr
im

i-

n
a
te

a
m
o
n
g
k
n
o
w
n
g
ro
u
p
s
d
efi
n
ed

b
y

p
er
fo
rm

a
n
ce

st
a
tu
s
o
r
d
is
ea
se

st
a
g
e;

fo
r
F
A
C
T

L
,
ev
id
en
ce

fo
r

co
n
st
ru
ct

v
a
li
d
it
y

in
cl
u
d
es

st
ro
n
g

p
o
si
ti
v
e

co
rr
el
a
ti
o
n
s
(a
b
o
u
t
0
.6
0
)

w
it
h

F
L
IC

a
n
d

w
it
h

F
A
C
T

G
.

L
C
S
S
a
ls
o
cl
a
im

s
cr
it
er
io
n
v
a
li
d
it
y

o
n

b
a
si
s

o
f
p
o
si
ti
v
e

co
rr
el
a
ti
o
n
s

(r
a
n
g
in
g
fr
o
m

0
.4
7
to

0
.6
7
)
w
it
h
a

v
a
ri
et
y
o
f
H
R
Q
O
L
in
st
ru
m
en
ts
[9
].

F
o
r
th
e
g
en
er
a
l
ca
n
ce
r
in
st
ru
m
en
t

E
O
R
T
C

Q
L
Q

C
3
0
,

co
n
st
ru
ct

v
a
li
d
it
y

w
a
s

w
el
l

su
p
p
o
rt
ed

b
y

k
n
o
w
n
-g
ro
u
p
s

a
n
a
ly
si
s

a
m
o
n
g

lu
n
g

ca
n
ce
r
p
a
ti
en
ts
,
th
o
u
g
h

le
ss

w
el
l
su
p
p
o
rt
ed

in
te
rm

s
o
f
b
ei
n
g

a
b
le

to
d
is
cr
im

in
a
te

a
m
o
n
g

p
a
ti
en
ts

b
y
d
is
ea
se

st
a
g
e
[6
].

C
o
n
te
n
t
d
er
iv
a
ti
o
n
a
n
d
v
a
li
d
a
ti
o
n
fo
r

th
e

n
in
e

p
ro
st
a
te

ca
n
ce
r-
sp
ec
ifi
c

in
st
ru
m
en
ts

v
a
ri
ed

co
n
si
d
er
a
b
ly
.

E
P
IC

d
ev
el
o
p
er
s
w
er
e

in
fo
rm

ed
b
y

p
a
ti
en
t

fo
cu
s

g
ro
u
p
s,

a
ra
n
g
e

o
f

o
n
co
lo
g
y

p
ro
fe
ss
io
n
a
ls
,

su
rv
ey

re
se
a
rc
h
er
s,

a
n
d
a
ls
o
a
li
te
ra
tu
re

re
-

v
ie
w
.
F
o
r

o
th
er

in
st
ru
m
en
ts
,
it
em

co
n
te
n
t
w
a
s
d
er
iv
ed

fr
o
m
,
a
n
d
te
st
ed

o
n
,
so
m
e
b
u
t
n
o
t
a
ll
o
f
th
es
e
so
u
rc
es

[8
].
F
o
r

th
e

n
in
e

in
st
ru
m
en
ts
,
co
n
-

st
ru
ct

v
a
li
d
a
ti
o
n

w
a
s
ex
a
m
in
ed

g
en
-

er
a
ll
y

th
ro
u
g
h

m
u
lt
i-
tr
a
it

a
n
a
ly
se
s

th
a
t
so
u
g
h
t
to

v
a
li
d
a
te

th
e

in
st
ru
-

m
en
t�s

p
o
si
te
d

sc
a
le

st
ru
ct
u
re

o
r

th
ro
u
g
h

co
rr
el
a
ti
o
n
a
l

a
n
a
ly
si
s

to

d
em

o
n
st
ra
te

th
e
re
la
ti
o
n
sh
ip

b
et
w
ee
n

a
sc
a
le
a
n
d
so
m
e
ex
te
rn
a
l
(v
a
li
d
a
ti
n
g
)

in
d
ic
a
to
r
o
f
H
R
Q
O
L

[8
].
F
o
r
ex
a
m
-

p
le
,
m
u
lt
i-
tr
a
it
re
su
lt
s
w
er
e
co
n
si
st
en
t

w
it
h

th
e

E
P
IC

�s
p
o
si
te
d

th
re
e

d
o
-

m
a
in
s
(u
ri
n
a
ry
,
se
x
u
a
l,

b
o
w
el
).

T
h
e

o
v
er
a
ll

P
R
O
S
Q
O
L
I
sc
a
le

sc
o
re

w
a
s

si
g
n
ifi
ca
n
tl
y
co
rr
el
a
te
d
w
it
h
m
o
st

b
u
t

n
o
t
a
ll
su
b
sc
a
le

sc
o
re
s
fo
r
a
H
R
Q
O
L

m
ea
su
re

co
m
p
ri
si
n
g

th
e

E
O
R
T
C

Q
L
Q

C
3
0
a
n
d
th
e
Q
L
M
-1
4
,
a
tr
ia
l-

sp
ec
ifi
c

q
u
a
li
ty
-o
f-
li
fe

m
o
d
u
le

[8
].

C
o
n
st
ru
ct

v
a
li
d
it
y
o
f
F
A
C
T
G

to
a
s-

se
ss

m
et
a
st
a
ti
c

p
ro
st
a
te

ca
n
ce
r
w
a
s

su
g
g
es
te
d
b
y
p
o
si
ti
v
e
co
rr
el
a
ti
o
n
w
it
h

K
P
S
a
n
d
S
p
it
ze
r
Q
L
I
[6
].
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T
a
b
le

2
.
C
o
n
ti
n
u
ed

B
re
a
st

C
o
lo
re
ct
a
l

L
u
n
g

P
ro
st
a
te

R
es
p
o
n
si
v
en
es
s

F
A
C
T
B
a
n
d
F
A
C
T
G

(a
n
d
se
v
er
a
l

su
b
sc
a
le
s)

se
n
si
ti
v
e

to
2
-m

o
n
th

ch
a
n
g
es

in
P
S
R

sc
o
re
s
[6
,
7
].
W
it
h

K
P
S
a
s
b
en
ch
m
a
rk
,
E
O
R
T
C
Q
L
Q
-

B
R
2
3
re
sp
o
n
si
v
e
o
v
er

ti
m
e
o
n
ly

to

si
d
e
eff

ec
ts

(a
D
u
tc
h
sa
m
p
le
),
b
o
d
y

im
a
g
e

(a
S
p
a
n
is
h

sa
m
p
le
);

n
o
t

re
sp
o
n
si
v
e
in

a
U
.S
.
sa
m
p
le
[7
].
T
h
e

C
A
R
E
S

(a
g
en
er
a
l
ca
n
ce
r
in
st
ru
-

m
en
t)

sh
o
w
ed

si
g
n
ifi
ca
n
t
H
R
Q
O
L

im
p
ro
v
em

en
t
fr
o
m

ca
n
ce
r
d
ia
g
n
o
-

si
s
to

1
y
ea
r
p
o
st

[6
].

In
a
n
a
ly
si
s
o
f
p
a
ti
en
ts

u
n
d
er
g
o
in
g

ei
th
er

ra
d
ia
ti
o
n

o
r

ch
em

o
,
w
it
h

p
er
fo
rm

a
n
ce

st
a
tu
s

ch
a
n
g
e

a
s

a

b
a
si
s

fo
r

ju
d
g
in
g

p
a
ti
en
t
ch
a
n
g
e

o
v
er

ti
m
e,

E
O
R
T
C

Q
L
Q
-C

R
3
8

su
b
sc
a
le
s
g
en
er
a
ll
y
d
et
ec
te
d

tr
ea
t-

m
en
t-
sp
ec
ifi
c
p
a
ti
en
t-
le
v
el

ch
a
n
g
es

a
s
ex
p
ec
te
d

[1
0
].

S
im

il
a
r
a
n
a
ly
se
s

o
f

re
sp
o
n
si
v
en
es
s

o
f

F
A
C
T

G
,

F
A
C
T

C
,
a
n
d

th
e

F
A
C
T
-b
a
se
d

T
O
I-
P
F
C

y
ie
ld
ed

b
ro
a
d
ly

co
m
p
a
-

ra
b
le

fi
n
d
in
g
s:
su
b
sc
a
le

sc
o
re
s,
a
n
d

a
ls
o
to
ta
l
sc
o
re
s,
g
en
er
a
ll
y
ch
a
n
g
ed

o
v
er

ti
m
e
a
s
p
re
d
ic
te
d
b
y
ch
a
n
g
es

in
p
a
ti
en
ts

�
se
p
a
ra
te
ly

m
ea
su
re
d

p
er
fo
rm

a
n
ce

st
a
tu
s
sc
o
re
s.

E
O
R
T
C

Q
L
Q
-L
1
3

sc
o
re
s

ch
a
n
g
ed

d
u
ri
n
g
tr
ea
tm

en
t
co
n
-

cu
rr
en
tl
y

w
it
h

sy
m
p
to
m

d
e-

cr
ea
se

a
n
d

to
x
ic
it
y

in
cr
ea
se
s

d
u
ri
n
g

tr
ea
tm

en
t.

F
A
C
T

L

se
n
si
ti
v
e
to

ch
a
n
g
es

in
p
er
fo
r-

m
a
n
ce

st
a
tu
s

o
v
er

2
m
o
n
th
s

p
o
st
-t
re
a
tm

en
t,

w
h
il
e

L
C
S
S

a
b
le

to
d
et
ec
t

sy
m
p
to
m

im
p
ro
v
em

en
t

fo
ll
o
w
in
g

tr
ea
t-

m
en
t

[9
].

E
O
R
T
C

Q
L
Q
-C

3
0

d
id

n
o
t
d
et
ec
t
p
re
-
p
o
st
-t
re
a
t-

m
en
t
d
iff
er
en
ce

o
v
er
a
ll
,
b
u
t
d
id

fi
n
d

si
g
n
ifi
ca
n
t
ch
a
n
g
es

a
lo
n
g

ce
rt
a
in

sc
a
le
s
a
n
d
g
lo
b
a
ll
y
o
n
ce

p
a
ti
en
ts

g
ro
u
p
ed

b
y

p
er
fo
r-

m
a
n
ce

st
a
tu
s
[6
].

O
n
ly

tw
o
o
f
th
e
n
in
e
p
ro
st
a
te
-

sp
ec
ifi
c

in
st
ru
m
en
ts

(F
A
C
T

P

a
n
d
th
e
C
la
rk
-T
a
lc
o
tt
m
ea
su
re
)

h
a
d
re
p
o
rt
ed

ev
id
en
ce

su
p
p
o
rt
-

in
g

re
sp
o
n
si
v
en
es
s,

a
n
d

o
n
e

o
th
er

(b
y
D
a
le

a
n
d
co
ll
ea
g
u
es
)

y
ie
ld
ed

d
a
ta

sh
o
w
in
g
(p
o
in
t-
in
-

ti
m
e)

se
n
si
ti
v
it
y
[8
].
In

p
a
rt
ic
u
-

la
r,
p
a
ti
en
ts
w
h
o
se

p
er
fo
rm

a
n
ce

st
a
tu
s
d
id

n
o
t
d
ec
li
n
e
o
v
er

ti
m
e

h
a
d
h
ig
h
er

sc
o
re
s
o
n
F
A
C
T

P

a
n
d

m
o
st

su
b
sc
a
le

sc
o
re
s

[8
].
F
o
r
S
F
-3
6
(a

g
en
er
ic

in
st
ru
-

m
en
t)
,
si
g
n
ifi
ca
n
t
im

p
ro
v
em

en
t

in
th
e

R
o
le
-E
m
o
ti
o
n
a
l

sc
a
le
,

b
u
t
n
o
t
in

o
th
er

sc
a
le
s,

fo
r
p
a
-

ti
en
ts

u
n
d
er
g
o
in
g

co
n
fo
rm

a
l

ra
d
ia
ti
o
n
.

In
te
rp
re
ta
b
il
it
y

K
em

m
le
r
et

a
l.

[1
5
]
d
ir
ec
tl
y

co
m
-

p
a
re
d
F
A
C
T
G

a
n
d
E
O
R
T
C
Q
L
Q
-

C
3
0
,
a
n
d
co
n
cl
u
d
ed

th
ey

m
ea
su
re

si
g
n
ifi
ca
n
tl
y

d
iff
er
en
t

a
sp
ec
ts

o
f

H
R
Q
O
L

a
n
d

th
ei
r
sc
o
re
s
sh
o
u
ld

n
o
t
b
e

d
ir
ec
tl
y

co
m
p
a
re
d
.
E
ff
ec
t

si
ze
s

fo
r

E
O
R
T
C

Q
L
Q
-B
R
2
3

fo
u
n
d
to

b
e
m
o
d
er
a
te

to
la
rg
e
[7
].

S
co
ri
n
g

n
o
rm

s
fo
r
F
A
C
T

B
a
re

a
v
a
il
a
b
le

fr
o
m

a
v
a
li
d
a
ti
o
n

st
u
d
y

[7
].

B
o
th

E
O
R
T
C

Q
L
Q
-C

R
3
8

a
n
d

F
A
C
T

C
a
p
p
ea
r

p
ro
m
is
in
g
,
b
u
t

v
a
lu
e

a
s

o
u
tc
o
m
e

m
ea
su
re
s

w
il
l

b
ec
o
m
e

cl
ea
re
r

w
it
h

ex
p
er
ie
n
ce
.

E
ff
ec
t
si
ze
s
h
a
v
e

b
ee
n

ca
lc
u
la
te
d

a
n
d
d
is
cu
ss
ed

fo
r
F
A
C
T
C

a
p
p
li
ed

to
a
d
v
a
n
ce
d

st
a
g
e
C
R
C

p
a
ti
en
ts
.

G
en
er
a
l
is
su
e
is

th
e
a
b
il
it
y
to

a
d
e-

q
u
a
te
ly

ca
p
tu
re

th
e
fu
ll

ra
n
g
e
o
f

C
R
C

d
is
ea
se

a
n
d

tr
ea
tm

en
t
si
d
e-

eff
ec
ts
,
in
cl
u
d
in
g
fo
r
ch
em

o
th
er
a
p
y

[1
0
].

N
o
rm

a
ti
v
e
d
a
ta

fo
r
in
te
rp
re
ti
n
g

si
g
n
ifi
ca
n
ce

o
f
a
sc
a
le

sc
o
re

o
r

ch
a
n
g
e

in
sc
o
re

a
v
a
il
a
b
le

fo
r

E
O
R
T
C

Q
L
Q
-L
C
1
3
,
F
A
C
T
L
,

a
n
d
L
C
S
S
.
F
o
r
F
A
C
T

L
,
a
2
-

p
o
in
t
ch
a
n
g
e
is
cl
a
im

ed
to

b
e
a

cl
in
ic
a
ll
y
m
ea
n
in
g
fu
l
d
iff
er
en
ce
;

n
o
t
ex
p
li
ci
tl
y
d
efi
n
ed

fo
r
o
th
er

tw
o
in
st
ru
m
en
ts

[9
].

F
o
r
n
o
n
e
o
f
th
e
n
in
e
p
ro
st
a
te
-

sp
ec
ifi
c
in
st
ru
m
en
ts

w
a
s
th
er
e
a

re
p
o
rt
ed

eff
o
rt

to
d
et
er
m
in
e

w
h
a
t

co
n
st
it
u
te
s

a
cl
in
ic
a
ll
y

m
ea
n
in
g
fu
l
d
iff
er
en
ce

in
sc
o
re
s

[8
].

B
u
rd
en

a
n
d
a
lt
er
n
a
ti
v
e

m
o
d
es

o
f
a
d
m
in
is
tr
a
ti
o
n

M
o
st

in
st
ru
m
en
ts

a
re

d
es
ig
n
ed

to

b
e

se
lf
-a
d
m
in
is
te
re
d
,

th
o
u
g
h

in

p
ra
ct
ic
e
m
a
y
a
ls
o
b
e
co
m
p
le
te
d
v
ia

fa
ce
-t
o
-f
a
ce

in
te
rv
ie
w
.

M
ea
n

a
d
m
in
is
tr
a
ti
o
n
ti
m
e
ra
n
g
es

fr
o
m

5

to
1
8
m
in
,
w
it
h
m
o
st
1
0
m
in

o
r
le
ss

[6
,
7
].

W
h
en

se
lf
-a
d
m
in
is
te
re
d
,
F
A
C
T

C

re
q
u
ir
es

5
–
1
0
m
in

to
co
m
p
le
te
.

C
o
m
p
le
ti
o
n

ti
m
e
fo
r
se
lf
-a
d
m
in
is
-

te
re
d
E
O
R
T
C
Q
L
Q
-C

R
3
8
w
a
s
ju
st

o
v
er

1
0
m
in

in
o
n
e
st
u
d
y
,
a
n
d
re
-

p
o
rt
ed

in
a
n
o
th
er

st
u
d
y

to
ra
n
g
e

fr
o
m

a
b
o
u
t
1
0
to

2
0
m
in

[1
0
].

E
O
R
T
C

Q
L
Q
-L
C
1
3
,
F
A
C
T
L
,

a
n
d
L
C
S
S
a
ll
d
es
ig
n
ed

fo
r
se
lf
-

a
d
m
in
is
tr
a
ti
o
n
,
th
o
u
g
h

L
C
S
S

re
q
u
ir
es

fa
ce
-t
o
-f
a
ce

in
te
rv
ie
w

to
d
is
cu
ss

v
is
u
a
l
a
n
a
lo
g
sc
a
le
.

A
v
er
a
g
e

co
m
p
le
ti
o
n

ti
m
es
,

re
sp
ec
ti
v
el
y
,
a
re

1
1
–
1
2
,
1
0
,
a
n
d

5
–
8
m
in

[9
].

A
ll

n
in
e

p
ro
st
a
te

in
st
ru
m
en
ts

d
es
ig
n
ed

to
b
e

se
lf
-a
d
m
in
is
-

te
re
d
.
A
v
er
a
g
e
co
m
p
le
ti
o
n
ti
m
e

1
0
–
1
5
m
in

(f
o
r

th
e

th
re
e

in
st
ru
m
en
ts

fo
r
w
h
ic
h
d
a
ta

re
-

p
o
rt
ed
)
[8
].
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T
a
b
le

2
.
C
o
n
ti
n
u
ed

B
re
a
st

C
o
lo
re
ct
a
l

L
u
n
g

P
ro
st
a
te

C
u
lt
u
ra
l
a
n
d
la
n
g
u
a
g
e

a
d
a
p
ta
ti
o
n

A
t
le
a
st

fi
v
e
H
R
Q
O
L

in
st
ru
m
en
ts

th
a
t
h
a
v
e
b
ee
n
tr
a
n
sl
a
te
d
in
to

m
u
lt
ip
le

la
n
g
u
a
g
es

m
ee
t
m
in
im

a
l
cr
it
er
ia

fo
r
p
sy
ch
o
m
et
ri
c
p
er
fo
rm

a
n
ce
:
F
L
IC

,

C
A
R
E
S
a
n
d
C
A
R
E
S
S
F
,
E
O
R
T
C

Q
L
Q

C
3
0
,
a
n
d
F
A
C
T

G
[3
6
].
C
h
o
ic
e
a
m
o
n
g
th
es
e
d
ep
en
d
s
o
n
th
e
re
q
u
ir
em

en
ts

fo
r
th
e
st
u
d
y
a
t
h
a
n
d
.
N
ee
d

re
m
a
in
s
fo
r
im

p
ro
v
ed

st
a
n
d
a
rd
iz
a
ti
o
n
o
f
tr
a
n
sl
a
ti
o
n
a
n
d
v
a
li
d
a
ti
o
n
p
ro
ce
ss
,
a
n
d
g
o
o
d
g
u
id
el
in
es

fo
r
in
st
ru
m
en
t
u
se
.
S
o
fa
r,

th
es
e
o
b
je
ct
iv
es

m
o
st

cl
o
se
ly

m
et

b
y
E
O
R
T
C

a
n
d
F
A
C
T
[3
6
].
A
ll
se
v
en

g
en
er
ic

a
n
d
a
ll
fi
v
e
g
en
er
a
l
ca
n
ce
r
H
R
Q
O
L
in
st
ru
m
en
ts

a
ss
es
se
d
b
y
E
ri
ck
so
n
[6
]
a
re

a
v
a
il
a
b
le

in

m
u
lt
ip
le

la
n
g
u
a
g
es

(w
it
h
a
t
le
a
st

3
3
v
er
si
o
n
s
o
f
th
e
F
A
C
T
G
,
2
8
o
f
th
e
E
O
R
T
C

Q
L
Q

C
3
0
,
a
n
d
5
0
o
f
th
e
S
F
-3
6
).

E
O
R
T
C

Q
L
Q
-B
R
2
3

is
a
v
a
il
a
b
le

in
a
t
le
a
st

1
6
la
n
g
u
a
g
es
;
F
A
C
T
B
,

in
a
t
le
a
st

1
3
[7
].

E
O
R
T
C

Q
L
Q
-C

R
3
8

is
a
v
a
il
a
b
le

in
a
t
le
a
st

te
n

la
n
g
u
a
g
es

w
it
h

a
t

le
a
st
si
x
m
o
re

in
p
ro
ce
ss
;
F
A
C
T
C

in
a
t
le
a
st

2
2
la
n
g
u
a
g
es

[1
0
].

E
O
R
T
C

Q
L
Q
-L
1
3
,
F
A
C
T
L
,
a
n
d

L
C
S
S
a
re

a
v
a
il
a
b
le

in
a
t
le
a
st

2
2
,

2
0
,
a
n
d
1
2
la
n
g
u
a
g
es
,
re
sp
ec
ti
v
el
y

[9
].

T
w
o

o
f
th
e
n
in
e
p
ro
st
a
te
-s
p
ec
ifi
c

in
st
ru
m
en
ts

a
v
a
il
a
b
le

in
m
u
lt
ip
le

la
n
g
u
a
g
es

(2
5
fo
r
F
A
C
T

P
,
a
n
d
5

fo
r
U
C
L
A
-P
C
I)

[8
].

a
In
st
ru
m
en
ts

ci
te
d
in

ta
b
le
:

C
A
R
E
S
=

C
a
n
ce
r
R
eh
a
b
il
it
a
ti
o
n
E
v
a
lu
a
ti
o
n
S
y
st
em

;
C
A
R
E
S
S
F
=

C
A
R
E
S
S
h
o
rt

F
o
rm

;
E
O
R
T
C

Q
L
Q
-C

3
0
=

E
u
ro
p
ea
n
O
rg
a
n
iz
a
ti
o
n
fo
r
R
es
ea
rc
h
a
n
d
T
re
a
tm

en
t
o
f

C
a
n
ce
r
Q
u
a
li
ty

o
f
L
if
e
Q
u
es
ti
o
n
n
a
ir
e;

E
O
R
T
C

Q
L
Q
-B
R
2
3
=

E
O
R
T
C

Q
L
Q

C
3
0
+

2
3
-i
te
m

b
re
a
st

ca
n
ce
r
m
o
d
u
le
;
E
O
R
T
C

Q
L
Q
-C

R
3
8
=

E
O
R
T
C

Q
L
Q

C
3
0
+

3
8
-i
te
m

co
lo
re
ct
a
l
ca
n
ce
r
m
o
d
u
le
;
E
O
R
T
C

Q
L
Q
-L
C
1
3
=

E
O
R
T
C

Q
L
Q

C
3
0
+

1
3
-i
te
m

lu
n
g
ca
n
ce
r
m
o
d
u
le
;
E
P
IC

=
E
x
p
a
n
d
ed

P
ro
st
a
te

In
d
ex

C
o
m
p
o
si
te
;
F
A
C
T
G

=
F
u
n
ct
io
n
a
l

A
ss
es
sm

en
t
o
f
C
a
n
ce
r
T
h
er
a
p
y
–
G
en
er
a
l;
F
A
C
T
B
=

F
A
C
T

G
+

(1
0
-i
te
m
)
b
re
a
st

ca
n
ce
r
m
o
d
u
le
;
F
A
C
T
C

=
F
A
C
T
G

+
(1
0
-i
te
m
)
co
lo
re
ct
a
l
ca
n
ce
r
m
o
d
u
le
;
F
A
C
T

L
=

F
A
C
T
G

+
(1
0
-i
te
m
)
lu
n
g
ca
n
ce
r
m
o
d
u
le
;
F
A
C
T
P
=

F
A
C
T
G

+
(1
2
-i
te
m
)
p
ro
st
a
te

ca
n
ce
r
m
o
d
u
le
;
F
L
IC

=
F
u
n
ct
io
n
a
l
L
iv
in
g
In
d
ex

–
C
a
n
ce
r;
H
A
D
S
=

H
o
sp
it
a
l

A
n
x
ie
ty

a
n
d
D
ep
re
ss
io
n
S
ca
le
;
K
P
S
=

K
a
rn
o
fs
k
y
P
er
fo
rm

a
n
ce

S
ca
le
;
L
C
S
S
=

L
u
n
g
C
a
n
ce
r
S
y
m
p
to
m

S
ca
le
;
P
O
M
S
=

P
ro
fi
le
o
f
M
o
o
d
S
ta
te
s;
P
S
R

=
E
a
st
er
n
C
o
o
p
er
a
ti
v
e

O
n
co
lo
g
y
G
ro
u
p
(E
C
O
G
)
P
er
fo
rm

a
n
ce

S
ta
tu
s
R
a
ti
n
g
;
P
R
O
S
Q
O
L
I
=

P
ro
st
a
te

C
a
n
ce
r
S
p
ec
ifi
c
Q
u
a
li
ty

o
f
L
if
e
In
st
ru
m
en
t;
Q
L
M
-P
1
4
=

Q
u
a
li
ty
-o
f-
L
if
e
M
o
d
u
le

u
se
d
in

co
n
ju
n
ct
io
n
w
it
h
E
O
R
T
C

Q
L
Q
-C

3
0
fo
r
p
ro
st
a
te

H
R
Q
O
L
a
ss
es
sm

en
t;
R
S
C
L
=

R
o
tt
er
d
a
m

S
y
m
p
to
m

C
h
ec
k
L
is
t;
S
F
-3
6
=

M
ed
ic
a
l
O
u
tc
o
m
es

S
tu
d
y
S
h
o
rt
-F
o
rm

3
6
;
S
p
it
ze
r

Q
L
I
=

S
p
it
ze
r
Q
u
a
li
ty

o
f
L
if
e
In
d
ex
;
T
O
I-
P
F
B
=

T
ri
a
l
O
u
tc
o
m
e
In
d
ex

–
P
h
y
si
ca
l
W
el
l-
B
ei
n
g
,
F
u
n
ct
io
n
a
l
W
el
l-
B
ei
n
g
,
a
n
d
B
re
a
st
C
a
n
ce
r
S
u
b
sc
a
le
(b
a
se
d
o
n
F
A
C
T
B
);
T
O
I-

P
F
C

=
T
ri
a
l
O
u
tc
o
m
e
In
d
ex

–
P
h
y
si
ca
l
W
el
l-
B
ei
n
g
,
F
u
n
ct
io
n
a
l
W
el
l-
B
ei
n
g
,
a
n
d
C
o
lo
re
ct
a
l
C
a
n
ce
r
S
u
b
sc
a
le

(b
a
se
d
o
n
F
A
C
T
C
);
U
L
C
A

P
C
I
=

U
C
L
A

P
ro
st
a
te

C
a
n
ce
r

In
d
ex
.
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T
a
b
le

3
.
H
R
Q
O
L
in
st
ru
m
en
ta

p
er
fo
rm

a
n
ce

a
lo
n
g
th
e
ca
n
ce
r
co
n
ti
n
u
u
m

P
re
v
en
ti
o
n
&

sc
re
en
in
g

S
u
rv
iv
o
rs
h
ip

E
n
d
o
f
li
fe

C
a
re
g
iv
er

im
p
a
ct

C
o
n
ce
p
tu
a
l
a
n
d

m
ea
su
re
m
en
t

m
o
d
el

M
a
in

p
o
in
ts
fr
o
m

T
a
b
le

2
a
p
p
ly

to
H
R
Q
O
L
a
ss
es
sm

en
t
a
cr
o
ss

th
e
ca
n
ce
r
co
n
ti
n
u
u
m
.
S
u
b
st
a
n
ti
a
l
o
b
se
rv
ed

d
iff
er
en
ce
s
a
cr
o
ss

th
e
ca
n
ce
r
co
n
ti
n
u
u
m

in
th
e

d
o
m
a
in

sp
ec
ifi
ca
ti
o
n
a
n
d
it
em

co
n
te
n
t
o
f
cu
rr
en
t
in
st
ru
m
en
ts

su
g
g
es
t
th
a
t
th
e
a
p
p
ro
p
ri
a
te

co
n
ce
p
tu
a
l
m
o
d
el

fo
r
H
R
Q
O
L
a
ss
es
sm

en
t
m
a
y
li
k
ew

is
e
v
a
ry

a
cr
o
ss

th
e
co
n
ti
n
u
u
m
.

R
el
ia
b
il
it
y

N
o
t
re
p
o
rt
ed

F
o
r
1
4
se
le
ct
ed

g
en
er
ic
a
n
d
g
en
er
a
l

ca
n
ce
r
H
R
Q
O
L

in
st
ru
m
en
ts

id
en
-

ti
fi
ed

a
s
co
m
m
o
n
ly

u
se
d
in

su
rv
i-

v
o
rs
h
ip

st
u
d
ie
s,

in
te
rn
a
l

co
n
si
st
en
cy

re
li
a
b
il
it
y

w
a
s
g
en
er
-

a
ll
y

in
th
e
a
cc
ep
ta
b
le

ra
n
g
e,

b
u
t

v
a
ri
ed

su
b
st
a
n
ti
a
ll
y
a
cr
o
ss

in
st
ru
-

m
en
ts
a
n
d
a
ls
o
fo
r
su
b
sc
a
le
s
w
it
h
in

a
g
iv
en

in
st
ru
m
en
t

[1
1
].

F
o
r

ex
a
m
p
le
,
fo
r
su
b
sc
a
le

a
n
a
ly
se
s
o
f

th
e
E
O
R
T
C

Q
L
Q
-C

3
0
a
n
d
F
A
C
T

G
,
C
ro
n
b
a
ch

�s
a
ra
n
g
ed

fr
o
m

0
.6
5

to
0
.9
2

a
n
d

fr
o
m

0
.5
6

to
0
.8
9
,

re
sp
ec
ti
v
el
y
,
in

su
rv
iv
o
rs
h
ip

st
u
d
-

ie
s.

T
es
t–
re
te
st

re
li
a
b
il
it
y

ra
n
g
ed

fr
o
m

r
=

0
.9
2
fo
r
th
e
F
A
C
T
G

to

r
=

0
.5
1
–
0
.6
7
fo
r
th
e
C
E
S
-D

,
w
it
h

m
o
st

re
p
o
rt
ed

co
rr
el
a
ti
o
n
s
a
b
o
v
e

0
.7
0
[1
1
].

F
o
r
si
x
in
st
ru
m
en
ts

o
ft
en

a
d
o
p
te
d

to
a
ss
es
s
H
R
Q
O
L

a
t
E
O
L
,
a
d
e-

q
u
a
te

in
te
rn
a
l
co
n
si
st
en
cy

re
li
a
b
il
-

it
y
h
a
s
b
ee
n
re
p
o
rt
ed
.
C
ro
n
b
a
ch

�s
a
ra
n
g
es

fr
o
m

0
.9
3
fo
r
th
e
C
O
H
-

Q
O
L
S

to
0
.7
7
fo
r
th
e
M
V
Q
O
L
I,

w
it
h

th
e

B
H
I,

M
Q
O
L

R
ev
is
ed
,

E
S
A
S
,
a
n
d
M
S
A
S
h
a
v
in
g

a
v
a
lu
es

(o
r
ra
n
g
es

o
f
v
a
lu
es
)
in
te
rm

ed
ia
te

to
th
es
e
[1
2
].
T
es
t–
re
te
st

re
li
a
b
il
it
y

co
rr
el
a
ti
o
n
s

ra
n
g
ed

fr
o
m

0
.8
9

(C
O
H
-Q

O
L
S
)

to
th
e

0
.5
8
–
0
.6
3

ra
n
g
e

(f
o
r
B
H
I)
,
w
it
h

r
v
a
ry
in
g

fr
o
m

0
.8
6

to
0
.4
5

fo
r
th
e
E
S
A
S

d
ep
en
d
in
g

o
n

ti
m
e

in
te
rv
a
l

b
e-

tw
ee
n
a
ss
es
sm

en
ts

[1
2
].

A
m
o
n
g
th
e
m
o
re

th
a
n

5
0
in
st
ru
-

m
en
ts

id
en
ti
fi
ed

in
st
u
d
ie
s
to

m
ea
-

su
re

th
e
im

p
a
ct

o
f
ca
re
g
iv
in
g

o
n

th
e

ca
re
g
iv
er
,

th
e

C
R
A

a
n
d

C
Q
O
L
Q

w
er
e
se
le
ct
ed

fo
r
d
et
a
il
ed

ev
a
lu
a
ti
o
n

[1
3
].

F
o
r
ea
ch

th
er
e
is

ev
id
en
ce

th
a
t

re
li
a
b
il
it
y

is
a
d
e-

q
u
a
te
.
C
ro
n
b
a
ch

�s
a

ra
n
g
ed

fr
o
m

0
.8
0
to

0
.9
0
in

a
n
in
it
ia
l
v
a
li
d
a
ti
o
n

st
u
d
y

o
f

th
e

C
R
A

a
n
d

w
a
s

a
t

si
m
il
a
r
le
v
el
s
in

m
o
st

o
th
er

p
u
b
-

li
sh
ed

st
u
d
ie
s,

th
o
u
g
h

w
a
s
a
b
o
u
t

0
.7
0
w
h
en

a
D
u
tc
h
tr
a
n
sl
a
ti
o
n
o
f

th
e

in
st
ru
m
en
t

w
a
s

u
se
d
.

T
h
e

C
Q
O
L
C

p
ro
d
u
ce
d

a
�s
in

th
e
0
.8
7
–

0
.9
1
ra
n
g
e,

a
n
d

a
ls
o

a
te
st
–
re
te
st

re
li
a
b
il
it
y

co
rr
el
a
ti
o
n

r
=

0
.9
5

(o
v
er

a
1
4
-d
a
y
p
er
io
d
)
[1
3
].

V
a
li
d
it
y

In
st
u
d
ie
s
o
f
th
e
im

p
a
ct

o
f
ch
e-

m
o
p
re
v
en
ti
o
n
,
g
en
et
ic

te
st
in
g
,
o
r

sc
re
en
in
g
o
n
th
e
in
d
iv
id
u
a
l�s

sh
o
rt
-

te
rm

p
sy
ch
o
lo
g
ic
a
l
w
el
l-
b
ei
n
g
(e
.g
.,

a
n
x
ie
ty
,

d
ep
re
ss
io
n
),

sy
m
p
to
m

st
a
tu
s,

o
r

o
v
er
a
ll

h
ea
lt
h

st
a
tu
s,

m
o
st

fi
n
d
in
g
s
h
a
v
e

b
ee
n

d
er
iv
ed

fr
o
m

cl
in
ic
a
l
tr
ia
ls

o
r
o
th
er

n
o
n
-

p
o
p
u
la
ti
o
n
-b
a
se
d

st
u
d
ie
s.

G
en
er
-

a
li
za
b
il
it
y
o
f
re
su
lt
s
to

th
e
o
v
er
a
ll

p
o
p
u
la
ti
o
n
ca
n
b
e
ch
a
ll
en
g
ed

[1
8
].

R
eg
a
rd
in
g

co
n
te
n
t

v
a
li
d
it
y
,

fo
r

ca
n
ce
r

su
rv
iv
o
rs

H
R
Q
O
L

is
a

m
u
lt
i-
d
im

en
si
o
n
a
l
co
n
st
ru
ct
,
a
n
d

se
v
er
a
l
g
en
er
ic

a
n
d
g
en
er
a
l
ca
n
ce
r

in
st
ru
m
en
ts
(e
.g
.,
S
F
-3
6
,
F
A
C
T
G
,

E
O
R
T
C

Q
L
Q
-C

3
0
)
sh
o
w

p
ro
m
is
e

b
y
ta
p
p
in
g
in
to

a
b
ro
a
d
sp
ec
tr
u
m

o
f
eff

ec
ts
;
h
o
w
ev
er
,
th
ey

d
o

n
o
t

co
v
er

su
ch

su
rv
iv
o
r-
sp
ec
ifi
c
is
su
es

a
s

fe
a
r

o
f

re
cu
rr
en
ce
,

ch
ro
n
ic

p
h
y
si
ca
l

co
m
p
ro
m
is
e,

o
r

p
o
st
-

tr
a
u
m
a
ti
c
g
ro
w
th

[1
1
].

R
eg
a
rd
in
g

co
n
st
ru
ct

v
a
li
d
it
y
,
fo
r
1
2
o
f
th
e
1
4

in
st
ru
m
en
ts
,

th
er
e

w
a
s

ev
id
en
ce

su
p
p
o
rt
in
g

ei
th
er

co
n
cu
rr
en
t

o
r

d
iv
er
g
en
t
v
a
li
d
it
y
.
F
o
r
9
o
f
th
e
1
4
,

k
n
o
w
n
-g
ro
u
p
s

a
n
a
ly
se
s

w
er
e

re
-

p
o
rt
ed

to
su
p
p
o
rt

a
cl
a
im

o
f
ei
th
er

co
n
st
ru
ct

o
r
cr
it
er
io
n
v
a
li
d
it
y
[1
1
].

It
em

co
n
te
n
t
fo
r
a
ll
si
x
in
st
ru
m
en
ts

g
en
er
a
ll
y

d
er
iv
ed

in
co
n
su
lt
a
ti
o
n

w
it
h
cl
in
ic
a
l
ex
p
er
ts

a
n
d
H
R
Q
O
L

re
se
a
rc
h
er
s,

a
n
d

o
ft
en

fu
rt
h
er

in
-

fo
rm

ed
b
y

a
n
a
ly
se
s
o
f
p
u
b
li
sh
ed

li
te
ra
tu
re

[1
2
].

E
ff
o
rt
s
to

d
em

o
n
-

st
ra
te

co
n
st
ru
ct

v
a
li
d
it
y

h
a
v
e

in
-

cl
u
d
ed

fa
ct
o
r
a
n
a
ly
se
s
to

co
n
fi
rm

d
o
m
a
in

st
ru
ct
u
re

(B
H
I)
;
co
rr
el
a
-

ti
o
n
a
l

a
n
a
ly
se
s

to
sh
o
w

ei
th
er

co
n
v
er
g
en
t

o
r

d
iv
er
g
en
t

v
a
li
d
it
y

(M
V
Q
O
L
I,

M
Q
O
L

R
ev
is
ed
,
a
n
d

E
S
A
S
);

k
n
o
w
n
-g
ro
u
p
s

co
m
p
a
ri
-

so
n
s

(M
S
A
S
);

a
n
d

m
u
lt
ip
le

re
g
re
ss
io
n
a
n
a
ly
si
s
to

id
en
ti
fy

a
se
t

o
f
v
a
ri
a
b
le
s
ex
h
ib
it
in
g
co
n
v
er
g
en
t/

d
iv
er
g
en
t
b
eh
a
v
io
r

v
is

á
v
is

th
e

H
R
Q
O
L

m
ea
su
re

(C
O
H
-Q

O
L
S
)

[1
2
].

C
o
n
te
n
t

v
a
li
d
it
y

o
f

C
R
A

a
n
d

C
Q
O
L
C

su
p
p
o
rt
ed

b
y

th
e

a
p
-

p
ro
a
ch
es

u
se
d

to
d
ev
el
o
p

th
em

.

F
o
r
C
R
A
,
it
em

s
g
en
er
a
te
d

b
a
se
d

o
n

in
d
ep
th

in
te
rv
ie
w
s
w
it
h

ca
re
-

g
iv
er
s,

fo
ll
o
w
in
g
li
te
ra
tu
re

re
v
ie
w
.

F
o
r

C
Q
O
L
C
,

it
em

s
p
ro
d
u
ce
d

th
ro
u
g
h
it
er
a
ti
v
e
p
ro
ce
ss

in
v
o
lv
in
g

ca
re
g
iv
er
s,

p
a
ti
en
ts
,

a
n
d

h
ea
lt
h

ca
re

p
ro
fe
ss
io
n
a
ls

[1
3
].

F
o
r
ea
ch

in
st
ru
m
en
t,

ev
id
en
ce

o
f
co
n
st
ru
ct

v
a
li
d
it
y

b
a
se
d

o
n

co
rr
el
a
ti
o
n
s
in

th
e
ex
p
ec
te
d
d
ir
ec
ti
o
n
s
w
it
h
si
m
il
a
r

m
ea
su
re
s
(c
o
n
v
er
g
en
t
v
a
li
d
a
ti
o
n
).

In
a
d
d
it
io
n
,
d
o
m
a
in

st
ru
ct
u
re

o
f

C
R
A

su
p
p
o
rt
ed

b
y

ex
p
lo
ra
to
ry
/

co
n
fi
rm

a
to
ry

fa
ct
o
r
a
n
a
ly
si
s
[1
3
].
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C
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n
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n
u
ed

P
re
v
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o
n
&

sc
re
en
in
g

S
u
rv
iv
o
rs
h
ip

E
n
d
o
f
li
fe

C
a
re
g
iv
er

im
p
a
ct

R
es
p
o
n
si
v
e-

n
es
s

G
en
er
ic

H
R
Q
O
L

m
ea
su
re
s
(e
.g
.,

S
F
-3
6
)

m
a
y

n
o
t

b
e

su
ffi
ci
en
tl
y

re
sp
o
n
si
v
e
to

d
et
ec
t
sh
o
rt
-t
er
m

ef
-

fe
ct
s.

In
st
ea
d
,
n
ee
d

to
in
v
es
ti
g
a
te

u
ti
li
ty
-b
a
se
d

m
ea
su
re
s
to

ca
p
tu
re

a
n
d

v
a
lu
e
n
et

im
p
a
ct

o
f
m
u
lt
ip
le

eff
ec
ts
:
a
n
x
ie
ty
,
re
li
ef
,
re
a
ss
u
ra
n
ce
,

d
is
co
m
fo
rt
,
ti
m
e
co
st
s
o
f
in
te
rv
en
-

ti
o
n
[1
8
].

F
o
r
5
o
f
th
e
1
4
in
st
ru
m
en
ts

a
n
a
-

ly
ze
d
,
th
er
e
w
a
s
ev
id
en
ce

to
su
p
-

p
o
rt

th
e

cl
a
im

th
a
t

ch
a
n
g
es

in

su
rv
iv
o
r
fu
n
ct
io
n
in
g
co
u
ld

b
e
d
e-

te
ct
ed

o
v
er

ti
m
e
[1
1
].

S
u
p
p
o
rt
iv
e
ev
id
en
ce

w
a
s
re
p
o
rt
ed

fo
r

ea
ch

o
f
th
e

si
x

in
st
ru
m
en
ts
,

w
it
h

v
a
ri
a
ti
o
n

in
th
e
ty
p
e
o
f
ev
i-

d
en
ce

a
d
d
u
ce
d
.
B
H
I
se
n
si
ti
v
e

to

m
u
lt
ip
le

sy
m
p
to
m

ch
a
n
g
es

in
th
e

te
rm

in
a
ll
y

il
l;

M
V
Q
O
L
I

sc
o
re
s

a
li
g
n

w
it
h

b
eh
a
v
io
rs

a
s

p
a
ti
en
ts

a
p
p
ro
a
ch

d
ea
th
;
M
Q
O
L

R
ev
is
ed

a
b
le

to
p
re
d
ic
t
p
a
ti
en
t-
ra
te
d
g
o
o
d
-

a
v
er
a
g
e-
b
a
d

d
a
y
s

o
v
er

ti
m
e;

g
ra
p
h
ic
a
l
a
n
a
ly
se
s
o
f
E
S
A
S
sc
o
re
s

su
g
g
es
t
re
sp
o
n
si
v
en
es
s
to

p
a
ti
en
t

ch
a
n
g
e;

C
O
H
-Q

O
L
S
re
sp
o
n
si
v
e
to

sy
m
p
to
m

ch
a
n
g
es
;

a
n
d

M
S
A
S

sh
o
w
n
to

co
rr
el
a
te

w
it
h
tr
ea
tm

en
t-

in
d
u
ce
d

tu
m
o
r

re
sp
o
n
se

[1
2
].

In

a
d
d
it
io
n
,

E
S
A
S

cl
a
im

s
cr
it
er
io
n

v
a
li
d
a
ti
o
n

th
ro
u
g
h

p
o
si
ti
v
e
co
rr
e-

la
ti
o
n
s

w
it
h

K
P
S

a
n
d

v
a
li
d
a
te
d

su
b
sc
a
le
s
o
f
F
A
C
T

G
a
n
d
M
S
A
S

[1
2
].

In
o
n
e

cr
o
ss
-s
ec
ti
o
n
a
l

sa
m
p
le
,

C
Q
O
L
C

w
a
s

si
g
n
ifi
ca
n
tl
y

n
eg
a
-

ti
v
el
y
co
rr
el
a
te
d
w
it
h
b
o
th

E
C
O
G

P
S
R

a
n
d
w
it
h
n
u
m
b
er

o
f
tr
ea
tm

en
t

m
o
d
a
li
ti
es

p
a
ti
en
t
re
ce
iv
ed
;
h
o
w
-

ev
er
,
in

a
n
o
th
er

sa
m
p
le
,
co
rr
el
a
-

ti
o
n

b
et
w
ee
n

C
Q
O
L
C

a
n
d

p
er
fo
rm

a
n
ce

st
a
tu
s
w
a
s
lo
w
.
F
o
r

C
R
A
,
in
st
ru
m
en
t
d
ev
el
o
p
er
s

sa
y

fa
ct
o
r

a
n
a
ly
se
s

sh
o
w
in
g

d
o
m
a
in

st
ru
ct
u
re

is
lo
n
g
it
u
d
in
a
ll
y

st
a
b
le

a
n
d
su
p
p
o
rt
s
C
R
A

�s
su
it
a
b
il
it
y
fo
r

m
ea
su
re
m
en
t
o
f
ch
a
n
g
e
o
v
er

ti
m
e

[1
3
].

In
te
rp
re
ta
b
il
-

it
y

L
it
tl
e
re
se
a
rc
h
o
n
w
h
a
t
co
n
st
it
u
te
s

cl
in
ic
a
ll
y
m
ea
n
in
g
fu
l
o
r
im

p
o
rt
a
n
t

d
iff
er
en
ce

in
sh
o
rt
-t
er
m

H
R
Q
O
L

sc
o
re
.
H
o
w
ev
er
,
in

th
e
co
n
te
x
t
o
f
a

co
st
-u
ti
li
ty

a
n
a
ly
si
s,

cl
in
ic
a
l

im
p
o
rt
a
n
ce

o
f

ca
p
tu
ri
n
g

sh
o
rt
-

te
rm

u
ti
li
ty

im
p
a
ct

o
f
in
te
rv
en
ti
o
n

m
a
y
b
e
in
fe
rr
ed

fr
o
m

w
h
et
h
er

d
o
-

in
g

so
si
g
n
ifi
ca
n
tl
y

in
fl
u
en
ce
s

o
v
er
a
ll

co
st
-e
ff
ec
ti
v
en
es
s
o
f
in
te
r-

v
en
ti
o
n
.

Im
p
o
rt
a
n
t
to

co
n
si
d
er

u
si
n
g
g
en
-

er
ic
a
n
d
g
en
er
a
l
ca
n
ce
r
in
st
ru
m
en
ts

fo
r
w
h
ic
h

p
o
p
u
la
ti
o
n

n
o
rm

s
d
a
ta

a
re

a
v
a
il
a
b
le
,
to

ca
p
tu
re

im
p
a
ct

o
f

m
u
lt
ip
le

in
fl
u
en
ce
s,

in
cl
u
d
in
g

co
m
o
rb
id
it
ie
s,

o
n
H
R
Q
O
L

a
n
d
to

fa
ci
li
ta
te

co
m
p
a
ri
so
n
s

o
f

ca
n
ce
r

su
rv
iv
o
r

H
R
Q
O
L

w
it
h

g
en
er
a
l

p
o
p
u
la
ti
o
n
;
su
ch

in
st
ru
m
en
ts

in
-

cl
u
d
e

S
F
-3
6
,
F
A
C
T

G
,
E
O
R
T
C

Q
L
Q
-C

3
0
.

M
o
d
es
t-
to
-s
m
a
ll

sa
m
p
le
s

o
f
n
o
r-

m
a
ti
v
e
d
a
ta

a
v
a
il
a
b
le

fo
r
se
v
er
a
l

in
st
ru
m
en
ts

(C
O
H
-Q

O
L
S
,

B
H
I,

E
S
A
S
),
b
u
t
eff

o
rt
s
st
il
l
o
n
g
o
in
g
to

co
m
p
a
re

a
n
d

in
te
rp
re
t

H
R
Q
O
L

sc
o
re
s
a
cr
o
ss

d
iff
er
en
t
p
a
ti
en
t
a
n
d

p
o
p
u
la
ti
o
n

g
ro
u
p
s.

C
o
n
si
d
er
a
ti
o
n

o
f

cl
in
ic
a
ll
y

m
ea
n
in
g
fu
l

sc
o
re

ch
a
n
g
es

re
p
o
rt
ed

fo
r
M
Q
O
L

R
e-

v
is
ed
,
E
S
A
S
,
B
H
I,
M
V
Q
O
L
I)

[1
2
].

N
o

p
u
b
li
sh
ed

d
is
cu
ss
io
n
s
o
f
su
ch

is
su
es

a
s
n
ee
d
fo
r
n
o
rm

a
ti
v
e
d
a
ta
,

o
r

w
h
a
t

co
n
st
it
u
te
s

cl
in
ic
a
ll
y

im
p
o
rt
a
n
t
d
iff
er
en
ce

in
sc
o
re
s.
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E
n
d
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fe

C
a
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g
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im
p
a
ct

B
u
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en

a
n
d

a
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n
a
ti
v
e

m
o
d
es

o
f
a
d
m
in
is
-

tr
a
ti
o
n

M
o
st

m
a
jo
r

g
en
er
ic

H
R
Q
O
L

in
st
ru
m
en
ts

a
re

se
lf
-a
d
m
in
is
te
re
d

a
n
d

re
q
u
ir
e

1
0
m
in

o
r

le
ss

to

co
m
p
le
te

[6
].
D
ir
ec
t
u
ti
li
ty

a
ss
es
s-

m
en
t
o
f
in
d
iv
id
u
a
l
sh
o
rt
-t
er
m

im
-

p
a
ct
s
v
er
y
ti
m
e
co
n
su
m
in
g
[1
8
],
b
u
t

a
p
p
li
ca
ti
o
n
o
f
p
re
fe
re
n
ce

m
ea
su
re
-

m
en
t
‘‘
sy
st
em

s’
’
(e
.g
.,
H
U
I,

Q
W
B
,

E
Q
-5
D
)
re
q
u
ir
es

a
b
o
u
t
2
–
1
0
m
in

(r
es
p
o
n
d
en
t
se
lf
-a
d
m
in
is
te
re
d
)
[1
9
].

M
o
st

o
f
th
e
1
4
g
en
er
ic

a
n
d
g
en
er
a
l

ca
n
ce
r

in
st
ru
m
en
ts

n
o
te
d

a
b
o
v
e

a
re

se
lf
-a
d
m
in
is
te
re
d

a
n
d

re
q
u
ir
e

a
b
o
u
t
1
0
–
1
5
m
in

to
co
m
p
le
te

[6
].

A
ll
si
x
in
st
ru
m
en
ts

a
re

d
es
ig
n
ed

to

b
e
se
lf
-a
d
m
in
is
te
re
d

o
r
co
m
p
le
te
d

w
it
h

a
ss
is
ta
n
ce

o
f

in
te
rv
ie
w
er
.

T
im

e
to

co
m
p
le
te

ra
n
g
es

fr
o
m

2
0

to
3
0
m
in

(C
O
H
-Q

O
L
S
,
M
S
A
S
),

to
1
0
m
in

o
r
le
ss

(M
V
Q
O
L
I)

[1
2
].

B
o
th

C
R
A

a
n
d

C
Q
O
L
C

a
re

se
lf
-

a
d
m
in
is
te
re
d
,

re
q
u
ir
in
g

a
b
o
u
t

1
0
m
in

to
co
m
p
le
te
.
(D

u
tc
h

v
a
ri
-

a
n
t

o
f

C
R
A

w
a
s

a
d
m
in
is
te
re
d

th
ro
u
g
h

fa
ce
-t
o
-f
a
ce

in
te
rv
ie
w
.)

[1
3
]

C
u
lt
u
ra
l
a
n
d

la
n
g
u
a
g
e

a
d
a
p
ta
ti
o
n

M
a
in

p
o
in
ts

fr
o
m

T
a
b
le

2
a
p
p
ly

re
g
a
rd
in
g
a
d
a
p
ta
ti
o
n
o
f
H
R
Q
O
L
in
st
ru
m
en
ts

a
cr
o
ss

la
n
g
u
a
g
es

a
n
d
cu
lt
u
re
s.

M
o
st

m
a
jo
r

g
en
er
ic

H
R
Q
O
L

in
st
ru
m
en
ts

[6
]

a
n
d

p
re
fe
re
n
ce

m
ea
su
re
m
en
t

sy
st
em

s
[1
9
]

a
re

a
v
a
il
a
b
le

in
m
u
lt
ip
le

la
n
g
u
a
g
es
.

S
ev
er
a
l
o
f
th
e
1
4
in
st
ru
m
en
ts

a
re

a
v
a
il
a
b
le

in
m
u
lt
ip
le

la
n
g
u
a
g
es
,

in
cl
u
d
in
g
th
e
S
F
-3
6
,
E
O
R
T
C
Q
L
Q

C
3
0
,
F
A
C
T
G
,
a
n
d
F
L
IC

[6
].

A
ll

si
x

in
st
ru
m
en
ts

a
v
a
il
a
b
le

in

E
n
g
li
sh

a
n
d
tw

o
a
ls
o
in

o
n
e
o
th
er

la
n
g
u
a
g
e

(C
O
H
-Q

O
L
S
,

S
p
a
n
is
h
;

a
n
d
M
Q
O
L
R
ev
is
ed
,
F
re
n
ch
)
[1
2
].

B
o
th

C
R
A

a
n
d
C
Q
O
L
Q

d
ev
el
o
p
ed

in
E
n
g
li
sh
,
w
it
h

C
R
A

a
ls
o

a
v
a
il
-

a
b
le

in
D
u
tc
h
[1
3
].

a
In
st
ru
m
en
ts

ci
te
d
in

ta
b
le
:

B
H
I
=

B
ri
ef

H
o
sp
ic
e
In
v
en
to
ry
;
C
E
S
-D

=
C
en
te
r
fo
r
E
p
id
em

io
lo
g
ic
S
tu
d
ie
s
–
D
ep
re
ss
io
n
;
C
O
H
-Q

O
L
S
=

C
it
y
o
f
H
o
p
e
Q
u
a
li
ty
-o
f-
L
if
e
S
ca
le
;
C
Q
O
L
C

=
C
a
re
g
iv
er

Q
u
a
li
ty

o
f
L
if
e
In
d
ex

–
C
a
n
ce
r;
C
R
A

=
C
a
re
g
iv
er

R
ea
ct
io
n
A
ss
es
sm

en
t;
E
O
R
T
C

Q
L
Q
-C

3
0
=

E
u
ro
p
ea
n
O
rg
a
n
iz
a
ti
o
n
fo
r
R
es
ea
rc
h
a
n
d
T
re
a
tm

en
t
o
f
C
a
n
ce
r
Q
u
a
li
ty

o
f
L
if
e

Q
u
es
ti
o
n
n
a
ir
e;

E
S
A
S
=

E
d
m
o
n
to
n
S
y
m
p
to
m

A
ss
es
sm

en
t
S
ca
le
;
F
A
C
T

G
=

F
u
n
ct
io
n
a
l
A
ss
es
sm

en
t
o
f
C
a
n
ce
r
T
h
er
a
p
y
–
G
en
er
a
l;
F
L
IC

=
F
u
n
ct
io
n
a
l
L
iv
in
g
In
d
ex

–

C
a
n
ce
r;
M
Q
O
L
,
R
ev
is
ed

=
M
cG

il
l
Q
u
a
li
ty

o
f
L
if
e
Q
u
es
ti
o
n
n
a
ir
e;
M
S
A
S
=

M
em

o
ri
a
l
S
y
m
p
to
m

A
ss
es
sm

en
t
S
ca
le
;
M
S
Q
O
L
I
=

M
is
so
u
la
-V

IT
A
S
Q
u
a
li
ty

o
f
L
if
e
In
d
ex
;
S
F
-

3
6
=

M
ed
ic
a
l
O
u
tc
o
m
es

S
tu
d
y
S
h
o
rt
-F
o
rm

3
6
.

153



(e.g., between having diarrhea and the resulting
activity limitation);

– distinguishing more clearly between objectively
measured health status and subjectively mea-
sured quality of life (positively correlated, but
not synonymous);

– examining further the phenomenon that
HRQOL scores differ (all else equal) depending
on whether the instrument defines quality of
life in terms of perceived status, the evaluation
of that status, or both;

– investigating patient adaptation over time (re-
sponse shift) and the resulting influence on
HRQOL scores and their interpretation;

– conducting more head-to-head comparisons of
HRQOL instruments purporting to measure
similar constructs; and (in general)

– demonstrating in real-world applications how
a conceptual model of HRQOL can provide
the starting point for HRQOL instrument
development.

Reliability

The HRQOL literature in cancer still reflects
almost entirely the Classical Test Theory perspec-
tive, with Cronbach�s a as the measure of internal
consistency and some variant of the intraclass
correlation coefficient (r) to index the strength of
agreement or reproducibility; see Table 1. COM-
WG analyses [6–13] generally found Cronbach�s a
and reproducibility coefficients for HRQOL ques-
tionnaires to be within the commonly accepted
ranges for adequate performance; see Tables 2 and
3. From aMOT perspective, this means a estimates
greater than 0.70 for group comparisons and 0.90
for individual-level comparisons [2].

As the MOT framework recognizes [2] and
as Reise [20] emphasized, each of these traditional
CTT reliability measures is computed as a sum-
mary statistic for the measurement scale as a whole.
The strong possibility that reliability – either
internal consistency or reproducibility – might vary
along the scale, or even by item, cannot be
addressed through CTT approaches.

IRT modeling, on the other hand, acknowledges
the possibility that the reliability of a survey item
may vary depending on the particular level of the
HRQOL construct being measured by the scale.
For example, for an individual with severe

mobility limitations, survey items asking about the
ability to move about the bedroom or house will
generally provide more useful information for
identifying the individual�s position along the
physical functioning scale than items asking about
the ability to walk a golf course or to run a mile.
As Hambleton [21] discussed, IRT modeling
tailors the selection of survey items to the partic-
ular individual being scaled, so that fewer items
are needed to achieve any given level of scoring
precision (or, alternatively, greater precision can
be achieved for any given number of items asked).

In IRT, the reliability of each item is represented
by an ‘‘information function,’’ whose inverse
reflects the item�s standard error of measurement
[20, 21]. These functions can be combined across
items to derive a summary measure of the reli-
ability of the entire scale. At the same time, the
functions can be analyzed individually to deter-
mine if there are regions of the scale where mea-
surement precision could be improved through
additional item development.

Validity

Defined as the extent to which an instrument mea-
sures what it claims to measure, validity assumes a
tripartite classification in the MOT framework:
content, criterion, and construct; see Table 1.

Content validity

As indicated in Tables 2 and 3, a number of the
HRQOL instruments commonly used in studies of
cancer treatment [6–10], survivorship [11], end of
life [12], and caregiver impact [13] exhibit strong
content validity, according to their developers
and users. To guide the creation and validation of
survey items, developers have conducted (1) focus
groups involving patients, providers, researchers,
or the lay public; (2) critical reviews of the item
content of previously developed instruments; and
(3) surveys of the pertinent scientific literature [6].

Nonetheless, several COMWG analyses cited
important opportunities for improvement. Moin-
pour and Provenzale [10] concluded that for
patients undergoing colorectal surgery, post-oper-
ative effects involving diet, social, and sexual
functioning may not be adequately covered in
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existing instruments. Zebrack and Cella [11] found
that current multidimensional HRQOL constructs
may not capture certain elements important to
cancer survivors, such as fear of recurrence or
chronic physical compromise. Williams, a prostate
cancer survivor, observed that current HRQOL
instruments fail to measure the depth of suffering
faced by patients and their families [22].

Citing one approach to enhancing content
validity, Erickson [6] noted that at least two
prominent instrument systems combine general
cancer measures with modules specific to cancer
disease site, symptom complex, and toxicity ef-
fects. The systems cited were the European Orga-
nization for Research and Treatment of Cancer
(EORTC) Quality of Life Questionnaire (QLQ)
set, and the Functional Assessment of Chronic
Illness Therapy (FACIT). She urged expansion of
such a modular strategy to create a broad
HRQOL ‘‘measurement system’’ containing con-
tent-appropriate instruments for the entire cancer
continuum. Barry and Dancey [23] advanced a
similar strategy for developing instruments to
capture the impact of specific cancer therapies,
including their side effects, on HRQOL.

Criterion validity

In fact, criterion validity has played only a minor
practical role in the assessment of quality-of-life
instruments, ‘‘since they measure postulated con-
structs that are experimental and subjective [24,
p. 298].’’ Similarly, the MOT notes that criterion
validation is rarely pursued for self-reported
health status measures, ‘‘because of the absence of
widely accepted criterion measures...’’ [2, p. 200].

In COMWG analyses, criterion validation was
infrequently reported; and when it was, the crite-
rion selected was generally open for discussion.
For example, developers of the Lung Cancer
Symptom Scale (LCSS) claimed criterion validity
on the basis of significant positive correlations
with other HRQOL instruments [9].

Construct validity

In the absence of a consensus criterion, construct
validation becomes the primary means for deter-
mining whether a measure provides an unbiased
assessment of the construct of interest.

COMWG members found substantial evidence
of construct validity for virtually all of the
HRQOL instruments selected for intensive analy-
sis; see Tables 2 and 3. Frequently, such evidence
took the form of convergent validation, e.g., the
strong positive correlation between the EORTC
QLQ-Lung cancer (LC13) scores and performance
status for lung cancer patients [9]. Also reported
were successful efforts at divergent validation, e.g.,
showing that the Functional Assessment of Cancer
Therapy-General (FACT G) was poorly correlated
with the Marlowe-Crown Social Desirability Scale
in breast cancer patients [7]. Sometimes convergent
and divergent validations were pursued concur-
rently, e.g., by examining the pattern of inter-scale
correlations for the FACT Colorectal cancer
(FACT C) and the Profile of Mood States in
colorectal cancer patients [10]. Researchers have
often employed factor analytic approaches, e.g., to
the Rotterdam Symptom Checklist (RSCL) [6] and
Brief Hospice Inventory [12], to confirm the pres-
ence of hypothesized constructs. At the develop-
mental stage, a comparison of scale scores with
clinical data from medical records may yield
valuable information for assessing construct
validity [6].

A number of challenges remain in identifying
valid approaches to HRQOL assessment in one
particular part of the cancer continuum: preven-
tion and screening for asymptomatic individuals
[18]. Assessing the short-term HRQOL impacts of
chemoprevention, genetic testing, and screening
for disease has been a focus of research in this part
of the continuum. One important issue is whether
HRQOL findings reported so far, which come
largely from clinical trials or other non-popula-
tion-based studies, are generalizable to the broad
community of individuals at risk to cancer [18].

The findings summarized in Tables 2 and 3
derive from a cancer outcomes research literature
dominated by CTT-based HRQOL measures, and
it is natural to ask whether IRT-based measures
would be expected to demonstrate stronger con-
struct validity. As Reise noted, research on this
topic remains in its early stages [20]. Still, some
additional observations are possible, building on
Reise�s COMWG chapter and other recently
published work. First, in a given respondent
sample, IRT-based and CTT-based HRQOL
scores may be very highly correlated. An informal
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survey of applications by Reise and Henson [25]
indicated that correlations above 0.98 are
‘‘routinely’’ encountered. Similarly, McHorney
et al. [26] reported the correlation between Rasch-
based (IRT) and Likert-based (CTT) scores on the
Physical Functioning Scale in the Medical Out-
comes Study to be 0.98 (see their Figure 1, p. 455).
Consequently, to the extent that one attempts to
demonstrate construct validity by correlating
HRQOL scores with some external variable or
measure (e.g., labor force participation rates), it
may make little difference in practice whether an
IRT or CTT approach is used. (Two highly cor-
related measures will likely be similarly correlated
with any selected third measure.)

That said, Reise and Henson [25] emphasized
that, ‘‘...the optimal scaling of individual differ-
ences with IRT can make a difference in practice
and can dramatically change substantive conclu-
sions’’ (p. 100). They cite several studies in which
IRT modeling essentially clarified or corrected
CTT-generated problems in the analysis of indi-
vidual differences in trait level. Likewise, McHor-
ney et al. [26] identified several potential
advantages of the Rasch variant of IRT modeling
for interpreting HRQOL scores at the individual
(not group) level.

Responsiveness

All COMWG chapters analyzing HRQOL mea-
sure performance reported on responsiveness or
sensitivity, and the findings were generally (but not
always) positive for the instruments reviewed.

For example, Litwin and Talcott [8] cited evi-
dence that the FACT Prostate cancer (FACT P) is
responsive based on concurrent changes in recorded
performance status for prostate cancer patients.
Moinpour and Provenzale [10] reported that EO-
RTC QLQ-Colorectal cancer (CR38) scores varied
as hypothesized with changes over time in the per-
formance status of colorectal cancer patients. Ganz
and Goodwin [7] found that the FACT Breast
cancer (FACT B) and the FACT G (and several of
its subscales) were sensitive to 2-month changes in
Eastern Cooperative Oncology Group (ECOG)
Performance Status Ratings. Earle and Weeks [9]
noted that the EORTC QLQ-LC13 and LCSS were
both responsive to treatment-related changes in

symptom or toxicity status, and that the FACT
Lung cancer (FACT L) was sensitive to changes in
ECOGperformance status. Ferrell [12] summarized
encouraging results for several instruments mea-
suring HRQOL at end of life, including the con-
current movement of subscales of the City of Hope
Quality of Life Scale with symptom changes.

Snyder [13] found studies reporting somewhat
conflicting evidence on whether the Caregiver
Quality of Life Index – Cancer responds as might
be expected with observed changes in patient per-
formance status. Mandelblatt and Selby [18] con-
cluded that generic HRQOL measures may not be
sufficiently responsive to detect the short-term
impacts of prevention or screening interventions.
They recommend, instead, that utility-based mea-
sures may be required to capture the net impact of
such diverse effects as anxiety, relief, reassurance,
discomfort, and the time costs of participation; for
a discussion of the application of such utility
measures to cancer, see Feeny [19].

In the MOT framework, responsiveness is
largely about the performance characteristics of an
instrument – its ability to detect differences over
time, even ‘‘small’’ ones [2, p. 201]. But as COM-
WG members frequently asked in their delibera-
tions, how small is still large enough to matter? As
the MOT criteria acknowledge, responsiveness and
interpretability are related concepts. Assessing the
responsiveness (or sensitivity) of an instrument
involves two tasks: determining whether there is a
statistically significant difference in treatment
effects over time (or cross-sectionally), and, if so,
determining whether the observed difference is
large enough to be clinically important. The latter
inquiry requires a clear understanding of how to
interpret the meaning and significance of instru-
ment change scores, as discussed just below.

Although these points apply in principle
whether the measurement model is IRT- or CTT-
based, at least one recent analysis of migraine
headache trials found impressive evidence that
IRT-based HRQOL measures are more responsive
than CTT-based measures [27].

Interpretability

The MOT attribute of interpretability proved to be
very challenging for the COMWG, as can be
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inferred from Tables 2 and 3. Several analyses,
including most notably Erickson�s assessment of
generic and general cancer measures [6], identified
population norms for some instruments that could
be used to interpret the scores assigned to cancer
patients (for example, for the Medical Outcomes
Study Short-Form 36 (SF-36)). Others COMWG
analyses identified studies in which scores on a
particular HRQOL measure were positively (or
negatively) associated with scores on some other
outcome measure, thus providing interpretative
information, e.g., the Ganz and Goodwin [7]
summary of a study [15] concluding that the EO-
RTC QLQ-Core instrument (C30) and FACT G
measure significantly different aspects of HRQOL.
In a few cases, instrument developers or users fo-
cused on effect size as a means to interpret
instrument performance [10].

In general, however, the HRQOL literature re-
viewed by COMWG members was oriented to
uncovering clinically interesting findings, which
frequently would be reported – and also inter-
preted – by the original study authors as ‘‘signifi-
cant’’ if they met conventional thresholds of
statistical significance. Still, two particularly
important issues were identified in the COMWG�s
deliberations:

Defining meaningful and important differences in an
outcome measure

The most prominent interpretative challenge is
determining whether a given observed change in a
latent variable construct like HRQOL is ‘‘mean-
ingful’’ or ‘‘important.’’ [In fact, a Clinical Sig-
nificance Consensus Meeting Group (ClinSig),
working in parallel but independently of the
COMWG, has produced a six-paper monograph
exploring aspects of this issue [28].]

Writing for the COMWG, Osoba [29] noted the
two major approaches for demonstrating clinical
importance in a HRQOL measure: distribution-
based and anchor-based. In the former, one judges
the meaningfulness of a HRQOL change score
according to some summary statistic internal to
the measurement process itself, e.g., a change
greater than one-half the standard deviation in the
distribution of change scores. In anchor-based
approaches, one judges the meaningfulness of a
change score by how well it accords with parallel

changes in other, readily interpretable measures
hypothesized to relate to HRQOL. Osoba con-
cluded that:
– With anchor-based approaches, a ‘‘small’’ per-
ceptible change to patients in physical, social,
or emotional functioning, or in global HRQOL,
appears to be about 7% on average (and rang-
ing from 5% to 10%) of the scale breadth.

– This 7% (range from 5% to 10%) perceptible
difference level is consistent in magnitude with
what Cohen [30] and others have termed a
‘‘small’’ to ‘‘moderate’’ effect size, which is of-
ten regarded as approximating the ‘‘minimum
important difference’’ (MID).

– Consequently, there is preliminary evidence
that the MID is approximately the same
whether derived from anchor-based or distribu-
tion-based approaches.

Understanding response shift

As analyzed by Schwartz and Sprangers [31, 32],
response shift occurs when the very meaning of an
individual�s evaluation of a construct like HRQOL
changes over time. This is said to reflect changes
over time in the individual�s (1) internal standards
of measurement of the construct, (2) valuation of
the domains comprising the construct, or (3) defi-
nition or perception of the construct itself. Ferrans
[14] concluded that a deeper understanding of re-
sponse shift could open the way to conceptual
models that better account for the complex dy-
namic between changes in ‘‘objective’’ biomedical
outcomes and comparatively more malleable
measures of HRQOL. To the extent a response
shift is at work, it will almost certainly influence
both the responsiveness of a HRQOL measure and
the interpretation of evidence supporting construct
(or criterion) validity. Further investigation of
these challenging issues is clearly warranted [33].

Burden and alternative modes of administration

These two MOT attributes will be discussed jointly
(see Table 1), since one of the main messages from
the COMWG�s psychometric analyses is that item
response theory modeling opens the way for a
mode of administration – built around item
banking and computer-adaptive testing (CAT) –
that may reduce respondent burden significantly.
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COMWG psychometricians noted that IRT
modeling provides the only sound theoretical basis
for the construction of item banks, which are
prerequisite for CAT [20, 21]. Computer-adaptive
approaches permit the researcher to obtain any
given level of HRQOL measurement precision
with fewer questions asked than with traditional
fixed-item survey forms (the only form of instru-
mentation provided for under Classical Test The-
ory). Similarly, for any given number of scale
items posed to the respondent, a more statistically
precise score can be computed under CAT than
with fixed-item instruments. As indicated in Ta-
bles 2 and 3, across the array of HRQOL fixed-
item measures reviewed by COMWG members,
average administration time generally varied from
about 5 and 15 min [6–11, 13]. Some instruments
commonly used in end-of-life studies require
20–30 min to complete [12], possibly owing to the
disability in the population. Virtually all of the
HRQOL instruments cited in these tables are
designed for self-administration, though some are
readily adaptable for interviewer administration.

The degree to which item banking and CAT can
reduce respondent burden, increase measurement
precision, or both will be tested in the months
ahead, given the 2004 launch by the U.S. National
Institutes of Health of a 5-year, $25 million ini-
tiative to develop the Patient Reported Outcomes
Measurement Information System (PROMIS)
[34]. PROMIS will develop public domain item
banks and CATs for selected health symptom and
HRQOL domains affected by a variety of chronic
diseases, including cancer. The arenas of applica-
tion will include clinical trials, other research
studies, and eventually patient care assessment.

The construction of items banks for CAT is a
complex undertaking, involving IRT evaluation
and calibration of possibly hundreds of candidate
items and the development of new items to fill gaps
over certain ranges of the HRQOL scale contin-
uum [21]. Very likely there are significant econo-
mies-of-scale in the development, ongoing
maintenance, and periodic updating of item banks.
Yet, difficult issues may arise regarding ownership
and intellectual property rights [35]. Moreover, it is
important to foster an intellectually open, vibrant
research environment that encourages work on
new survey items, analytical approaches, and
strategies to improve item banking over time [4].

Such developments could enhance the attractive-
ness of routinely incorporating patient-reported
outcomes assessment as one component of popu-
lation-based cancer outcomes research [36].

Even as novel data collection approaches are
explored, practical issues related to traditional
pencil-and-paper approaches to HRQOL data
collection still require close attention, Fairclough
emphasized [17]. For example, under what cir-
cumstances do various approaches to data collec-
tion (self-administered questionnaires, in-person
interviews, over-the-phone interviews) yield con-
vergent or divergent results? How do these results
vary by the clinical and socio-demographic char-
acteristics of respondents? How might multiple
modes of administration be used in concert to
minimize the likelihood of missing data? Fairc-
lough proposed ‘‘piggy-backing’’ such inquiries
onto clinical trials or other studies already col-
lecting HRQOL data.

Cultural and language adaptations

For cross-cultural assessment ofHRQOL in clinical
oncology, Aaronson [16] concluded there are at
least five instruments meeting minimum criteria for
psychometric performance when used in group
comparisons: the Functional Living Index – Cancer
(FLIC), Cancer Rehabilitation Evaluation System
(CARES) and CARES Short Form (CARES SF),
RSCL, FACT G, and the EORTC QLQ-C30.
Although the instruments are very broadly similar,
they have substantially different item content, as
well as strengths and limitations that vary with the
application at hand. He urged greater standardi-
zation andmonitoring of the instrument translation
process, and the development of guidelines for
ensuring higher quality products. At present, this
has been done to a greater extent for the EORTC
QLQ-C30 and FACT.

A potentially salient threat to validity in this
context is differential item functioning (DIF),
wherein the psychometric performance of a given
survey item differs systematically across cultural or
geographic settings [16, 35]. In instances where
DIF is detected (whether through CTT or IRT
approaches), researchers can consider how to
correct for possible racial/ethnic/cultural biases
that can skew study findings.
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Concluding observations

As the National Cancer Institute has emphasized,
a major aim of cancer outcomes research is to
identify, and develop as needed, measures of pa-
tient-reported outcomes that are methodologically
sound and provide substantial value to a range of
decision makers [1, 4]. The Medical Outcomes
Trust framework provides compelling guidance for
evaluating and improving the scientific quality of
PRO measures, most specifically for HRQOL. For
that reason, NCI�s Cancer Outcomes Measure-
ment Working Group adopted the MOT attributes
and review criteria to guide its assessment of the
state of the science in cancer outcomes measure-
ment. The previous seven sections have summa-
rized major findings and recommendations from
the COMWG, organized according to the MOT
attributes and presented with the MOT review
criteria in mind.

The COMWG�s work builds from, and capital-
izes on, a literature in cancer outcomes measure-
ment that is growing in quantity and quality. The
central tasks for working group members entailed
reviewing, synthesizing, and evaluating this litera-
ture, as a springboard for making recommenda-
tions to the NCI. Perhaps never before has this
much credible information been brought together
about the methodological soundness, and short-
comings, of outcomes measurement in a major
disease area.

At the same time, a close reading of Outcomes
Assessment in Cancer [3] – and a careful review of
the published literature generally – will yield very
little hard information about the perceived value
of PRO data to cancer decision makers: patients,
survivors, families, providers, payers, regulators,
or those establishing quality-of-care standards.
Likewise, little is known formally about the role of
PRO data in the actual planning, execution, or
appraisal of cancer-related decisions – whether by
the patient and her provider, by the drug formu-
lary manager, or by organizations establishing
treatment guidelines. [A significant exception
arises with the U.S. Food and Drug Administra-
tion, which has assessed the role of PROs in cancer
drug approval [37]. The FDA recently issued a
draft guidance on the appropriate development
and use of PROs in industry-sponsored studies to
support product approval [38].]

Consequently, additional research is needed on
assessing and enhancing the perceived scientific
credibility and usefulness of PRO measures to the
full range of cancer decision makers. Work should
proceed on two broad fronts: (1) prospectively
designed studies to examine the strengths and
limitations of PRO measures, using the MOT
framework, in a variety of research settings
(beyond randomized clinical trials); and (2)
in-depth investigations, including case studies, of
the roles that PRO measures do play, or could
play, in real-world decision making.

Such studies would draw upon a range of dis-
ciplines and perspectives: psychology (not only
advanced psychometrics [39], but cognitive and
behavioral approaches); economics [40, 41]; sta-
tistics [42]; and the decision sciences [43]. In
planning and carrying out these PRO studies,
investigators should consider:

– Giving strong emphasis to IRT modeling, for
reasons discussed at multiple points in this
paper.

– Applying structural equation modeling to facili-
tate a rigorous analysis of the conceptual model
– measurement model relationship. Such models
facilitate investigation of multiple cause–effect
relationships and interaction effects, and can
provide a coherent framework for conducting
construct validation [44].

– Collecting preference-based and non-preference-
based measures of HRQOL on the same set of
respondents. Doing so would set the stage for a
variety of cross-validation analyses, provide a
possible means for aggregating multidimen-
sional latent variable models of utility (see the
discussion by Wilson [39]), and facilitate the
conduct of cost-utility analyses [40].

– Pursuing quantitative and qualitative analyses
(e.g., IRT modeling and cognitive interviewing)
in tandem to improve understanding of the
interplay between instrument content, measures
of psychometric performance, and the perceived
usefulness in real applications [45]. The spot-
light would be not only on HRQOL, but other
patient-reported information, including percep-
tions of and satisfaction with care [46] and
assessment of patient needs [47].

The importance of both rigor and relevance in
outcomes measurement – and of not assuming that
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achieving one guarantees the other – has been
emphasized by Dowie [48]. He distinguishes
‘‘knowledge validity’’ – does the outcome measure
in fact measure what it intends to? – from ‘‘decision
validity’’ – does the measure provide the necessary
information for the decision at hand? Complemen-
tary discussions are found in the COMWG analysis
by Revicki [49], and the invited contributions from
Spilker [50] and theHealthOutcomes Committee of
the Pharmaceutical Research andManufacturers of
America (PhRMA) [51].

Indeed, few would dispute the joint importance
of rigor and relevance in cancer outcomes mea-
surement. The challenge ahead lies in creating an
inter-disciplinary agenda – drawing from the
measurement, behavioral, and social sciences –
that advances the field on both fronts. Although
the focus throughout this paper has been exclu-
sively on cancer, we strongly suspect that out-
comes assessment within and across all disease
domains would benefit significantly from a
research agenda that creates new synergisms
between HRQOL researchers and decision makers.
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