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Abstract
Purpose Patients newly diagnosed with inoperable lung
cancer experience a symptom distress burden that may impact
upon functional performance in daily activities. This struc-
tured review examines empirical evidence to see how func-
tional limitation and rehabilitation needs are represented in
the supportive care literature in this population. Early access
to rehabilitation services may ameliorate the impact, but
evidence of need following diagnosis is required.
Method Electronic databases Medline, Web-of-Science,
Cinahl, AMED and PsychINFO were searched in April 2014.
Hawker’s criteria were used to assess methodological quality.
The World Health Organization International Classification for
Functioning Disability and Health (WHO-ICF) guided frame-
work analysis and narrative synthesis.
Results Thirty-two articles selected for further analysis
included heterogeneous studies exploring the following
conceptually diverse dimensions: quality of life, symp-
toms, functional performance and unmet supportive care
needs at diagnosis and first treatment phase. Studies, mostly
utilising patient self-report measures, reveal functional impair-
ments, limitations and restrictions influenced by personal and
environmental factors across all WHO-ICF domains. Two
studies included objective evaluations of function. Six studies
explored functional performance as a primary aim. Five studies

suggested specific or general rehabilitation interventions to
address identified needs.
Conclusions Needs associated with a diagnosis of inoperable
lung cancer impact on daily life in the peri and early post-
diagnostic period across all WHO-ICF domains. Specific
functional impairments, limitations and restrictions and the
potential role of rehabilitation services are rarely explored
objectively or discussed in the supportive care literature for this
population. Research is needed to guide the development of
effective rehabilitation interventions acceptable to patients,
health care commissioners and providers that address the im-
pact of a new lung cancer diagnosis on functional performance.
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What is already known about this topic?

& Patients living with inoperable lung cancer experience a
high symptom burden and unmet supportive care needs.

& Symptom burden and unmet supportive care need are as-
sociated with psychological distress and adversely impact
on daily life activities.

What this paper adds

& No studies were found to specifically explore rehabilita-
tion need following diagnosis in patients with inoperable
lung cancer.

& Patients experience specific functional impairments, limi-
tations and restrictions across all World Health Organiza-
tion International Classification for Functioning Disability
and Health (WHO-ICF) domains, which can be described
as rehabilitation needs.
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& Functional well-being is commonly evaluated using
health-related quality of life measures. Validated measures
of objective and patient-reported functional performance
are rarely used in this population.

Implications for practice, theory or policy

& Conceptualisation of supportive care needs may influence
assessment processes and the composition of supportive
care services commissioned and delivered in the post-
diagnosis period as patients commence anti-neoplastic or
palliative treatments.

& Greater understanding of rehabilitation need following
diagnosis is needed to guide research, development and
delivery of effective and acceptable rehabilitation inter-
ventions in the post-diagnosis period for this population.

Background

Lung cancer remains the second most common cancer in the
UK, the most prevalent cancer worldwide and the main cause
of cancer deaths in the UK and worldwide [1, 2].

A diagnosis of inoperable lung cancer and subsequent
treatment impact negatively on functional activities of daily
living [3]. Patients experience a high symptom burden, includ-
ing breathlessness, fatigue, cough and pain alongside unmet
need and sarcopenia throughout their illness [4–9], which are
risk factors for decreased quality of life, increasing functional
decline and disability. Fear of functional decline, disability
and dependency are associated with psychological distress
[3, 10, 11]. A systematic review of unmet supportive care
needs in patients with cancer found difficulties in activities
of daily living were most frequently reported or observed
[12], although they were not described as rehabilitation needs.

How supportive care needs are conceptualised may influ-
ence assessment processes and the composition of supportive
care services provided [13]. If rehabilitation needs are not
specifically identified within the supportive care literature
and guidelines, it may adversely affect the provision of reha-
bilitation as an integral component of supportive care services.
Cancer rehabilitation, as described by Silver et al, should ‘treat
patients’ physical, psychological and cognitive impairments
in an effort to maintain or restore function, reduce symptom
burden, maximise independence and improve quality of life’
[14]. Although functional participation in daily activities can
be maintained, supported or restored with rehabilitation inter-
ventions targeting specific symptoms to meet patient-centred
goals [15], many cancer patients experience unmet rehabilita-
tion needs [13, 16–21]. It has been suggested that functional
impairment and disability may occur ‘insidiously’ and go
unrecognised by health care providers delivering supportive

care services [22]. The National Institute for Clinical Excel-
lence Quality Standard for Lung recommends holistic need
assessment at key stages of care from diagnosis to ensure that
patients are referred to appropriate specialist services, including
rehabilitation [23], in accordance with domain 3 of the current
UK NHS Outcomes Framework ‘Helping people recover from
episodes of ill health.’ Services should support people ‘to main-
tain wellness and independence’ with rehabilitation services
‘tailored to the needs of individual patients’ [24].

Although exercise [25–28] and psycho-educational relaxa-
tion interventions [29] are associated with some improve-
ments in lung cancer symptoms, physical functioning, emo-
tional well-being and single quality of life scores, studies ex-
ploring cancer rehabilitation in the early lung cancer treatment
pathway are scarce [30]. However, the burden of distressing
symptoms and the high prevalence of sarcopenia suggest that
proactive rehabilitation interventions delivered in the post-
diagnostic period have the potential to mitigate the onset and
impact of functional restrictions or limitations across all do-
mains of theWHO-ICF, including body structures, body func-
tions, activities, participation, the social and physical environ-
ment and personal factors. An evaluation of rehabilitation
need in the post-diagnostic phase would facilitate future re-
search and implementation of evidence-based interventions in
this population.

This review aims to

& Synthesise information on whether patients with inopera-
ble lung cancer have functional impairments, activity lim-
itations and participation restrictions as classified in the
WHO-ICF [31], amenable to proactive rehabilitation in-
terventions in the early post-diagnosis phase.

& Identify how studies in the supportive care and rehabilita-
tion literature evaluate and represent functional rehabilita-
tion needs in patients newly diagnosed with inoperable
lung cancer.

& Highlight gaps in the evaluation and representation of re-
habilitation need within the supportive care literature.

Methods

The review processes were structured according to the Pre-
ferred Reporting Items for Systematic Reviews and Meta-
Analyses statement [32] and European Guidance on the Con-
duct of Narrative Synthesis in Systematic Reviews [33].

& Search strategy
& Eligibility criteria
& Assessment of relevance to review aims
& Assessment of methodological quality
& Data extraction and synthesis.
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A search of the Cochrane Database of Systematic Reviews
revealed no current reviews on this topic area. Initial mapping
of the literature using rehabilitation and lung cancer as search
terms revealed few hits. To identify studies that explore po-
tential rehabilitation needs, broader terms associated with sup-
portive care were selected to identify patients’ functional daily
living experiences following diagnosis. Selected search terms
(Appendix 1) and eligibility criteria are presented using the
SPIDER tool (Table 1) [34]. Search terms were combined
with ‘or’ within groups and ‘and’ between groups.

Electronic databases Medline, Web of Science, Cinahl,
AMED and PsychINFOwere systematically searched in April
2014 for period of January 2000 to April 2014 (Fig. 1). This
time frame was selected as rehabilitation was only formerly
included in national supportive and palliative care guidelines
in 2004 [35]. Reference lists of relevant papers were searched
manually. A search of the content pages of key rehabilitation,
supportive and palliative care journals, including Clinical Re-
habilitation 2002–2013, International Journal of Therapy
1996–2014, Archive Physical Medicine and Rehabilitation
1995–2014, Palliative Medicine 2012–2014 and BMJ Sup-
portive and Palliative Care 2011–2014, yielded no papers rel-
evant to the review.

JB reviewed all papers retrieved against the agreed inclu-
sion criteria. MLW reviewed 10 % of the full text papers
retrieved. All decisions regarding eligibility were confirmed.

Data extraction and synthesis

As the review included heterogeneous study designs,
including quantitative, qualitative and mixed methods,
narrative synthesis was utilised [32]. Hawker’s criteria [37]
were used to assess methodological quality. Nine items, title
and abstract, introduction and aims, method and data collec-
tion, sampling, data analysis, ethics and bias, results and trans-
ferability or generalisability, are graded from 4 (very good) to
1 (very poor), giving a total possible score of 36.

Studies were investigated for data exploring the impact of a
diagnosis of inoperable lung cancer on daily functional activ-
ities and roles. Analysis was guided by the WHO-ICF 2001.
The WHO-ICF classification provides a bio-psychosocial
framework for exploring the complexity of function in daily

living in health care research (Fig. 2). This review utilises the
most salient one-level classifications of the WHO-ICF for
rehabilitation services. Impairments in physical and psycho-
logical body functions are identified alongside limitations in
performance and restrictions in participation in daily living
activities. Environmental and personal contextual factors are
also identified (Table 2) [31].

Findings/results

Phenomena of interest: impact of a new diagnosis
of inoperable lung cancer on daily functional activities
and participation in usual roles and rehabilitation needs

Thirty-two heterogeneous studies exploring 25 data sets in pa-
tients with varied lung cancer histology, performance status and
treatment from seven countries were included in this review
(Table 1). Qualitative and quantitative studies exploring symp-
toms and quality of life were most prevalent with few studies
exploring functional impact in daily activities and roles as a
primary aim. No studies explored rehabilitation needs as a pri-
mary aim. Studies were of mixedmethodological quality with a
mean score of 30 (range 26–35). Ethics and bias scored partic-
ularly badly across the included papers, 12 papers scored
‘poor’. Individual scores are presented in the tables of findings
3 and 4. Against the WHO-ICF classifications, specific impair-
ments in body functions (29/32) were more frequently explored
than specific difficulties in activities and participation (22/32)
or personal and environmental factors (16/32). Utilising pre-
dominantly quantitative self-reported measures, the majority
of studies explored symptom experience (20/32). Self-
reported functioning in daily life was largely reported through
the use of quality of life measures (10/32) with just four studies
including objective or self-reported measures of function.

Main findings are presented in Tables 3 and 4 and discussed
below.

Studies exploring functional impairment as a primary aim

Of six studies exploring function in daily life as a primary aim,
five utilised patient self-reported measures with just two

Table 1 Search strategy
SPIDER This review Search terms

S—sample Patients newly diagnosed with any inoperable lung cancer, any
stage, pre-, during and post-first treatment

Group 1

PI—phenomenon
of interest

(1) Impact of new diagnosis of inoperable lung cancer on daily
functional activities and (2) rehabilitation needs

Group 2 and Group 3

D—design Empirical studies, qualitative, quantitative and mixed methods
with abstract written in the English language from any country

E—evaluation Views of participants and outcomes Group 2 and Group 3

R—research type Any
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reporting participants’ performance status. Potential rehabili-
tation targets across a range of WHO-ICF domains were iden-
tified (Table 3) [38–43]. One qualitative study and a mixed-
method study reported limitations and restrictions in activity
and participation domains influenced by personal and envi-
ronmental factors [38, 43]. Three quantitative studies utilising

quality of life [40] or symptom outcome measures [39, 42]
reported negative impact on body function, activity and par-
ticipation domains. One quantitative study utilised objective
and functional performance measures to identify impairments
in the cardiovascular, haematological, immunological and re-
spiratory function domains [41].

Medline

157 

Web of
Science

121 

All databases 
523 

PsychINFO

84 

AMED

28 

Cinahl

133 

Duplicates removed
128 

Articles retrieved
395 

Articles excluded
on abstract

240 

Full text articles 
obtained 

155 

Articles retrieved
from hand searching

citation lists 
10 

Full text articles 
obtained 

165 

Articles excluded: 133
• Study protocols 3
• Surgical patients &/or 

unreported time since
diagnosis/or mixed time
since diagnosis 71

• Reviews 8
• Not relevant/non-empirical 45
• Intervention studies 6

Articles included: 
32 

6 qualitative studies 
4 mixed methods studies 22 quantitative studies 

Fig. 1 PRISMA flow diagram of
study selection [31]. PRISMA
Preferred Reporting Items for
Systematic Reviews and Meta-
Analyses

Health Condition
(disorder or disease)

ActivitiesBody Functions and
Structures

Personal
Factors

Environmental
Factors

Participation

Fig. 2 Interactions between the
components of WHO-ICF [31]
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Despite identifying potential targets for rehabilitation inter-
ventions, only one study discussed a rehabilitation interven-
tion. Wang et al. [41] examined pre-treatment functional ex-
ercise capacity. Poorer functional exercise capacity was vari-
ably predicted by age, gender, spirometry, haemoglobin and
dyspnoea; factors that the authors recommend are considered
in exercise intervention design for this population.

In a longitudinal analysis of functional abilities, symptoms
and emotional distress, Fodeh et al. [39] observed a symptom
and functional impairment cluster of cough, walking, eating,
breathing and insomnia in patients with lung cancer. Function-
al impairments amenable to intervention are suggested to pre-
cede and act like other symptoms in the diagnostic phase.
Specific interventions were not discussed. Fatigue was most
prevalent amongst multiple symptoms associated with inter-
ference in daily life activities identified in longitudinal studies
by Lovgren et al. [40] and Wang et al. [42]. Improved symp-
tom management is recommended. Westerman et al. utilised a
mixed-method approach to explore response shift in perceived
physical and role functioning in patients with small-cell lung
cancer at the start of first-line chemotherapy [43]. Using the
three-step interview test technique, response behaviour on
completion of a quality of life measure was explored. Stable
quality of life scores were observed in patients reporting de-
teriorating disease and declining function.

Bertero et al. [38] found respondent-reported items largely
in the personal factor domain of theWHO-ICF in a qualitative
study exploring lived experience. Respondents reported want-
ing to live as usual, not be a burden and maintain indepen-
dence, though experienced uncertainty, hope, thoughts of
death, sadness, shame and guilt. Asking for help was per-
ceived to be difficult. Recommendations include giving

patients and their support network clear information and time
to talk about feelings.

Studies exploring symptoms, concerns, unmet need or quality
of life

A range of conceptually diverse subjective experiences were
explored as primary aims in 26 studies. Symptoms and concerns
impacting across all WHO-ICF domains with potential to be
targets of rehabilitation interventions were revealed (Table 4).
A range of standardised symptom and/or quality of life self-
reported outcome measures was used for data collection in
17 quantitative studies. The European Organisation for Re-
search and Treatment of Cancer Core Quality of Life Question-
naire and LungCancerModule (EORTC-QLQ-30 + LC13) was
most commonly used followed by the symptom distress scale in
nine and five studies, respectively. Semi-structured interviews
were conducted in three qualitative studies. Three mixed-
method studies explored EORTC-QLQ-C30 + LC13 findings.

Twelve studies explored symptom experience [44–55]. One
study explored the views of health care professionals on symp-
tom control [56]. Quality of life was explored in five studies as
the sole aim [57–59] and in relation to symptoms in two [60, 61].
Three studies explored distressing concerns [53, 62, 63]. Unmet
concerns, the impact of caregiver burden on distress, experiences
of care and perceptions of anxiety in patients and their support
network were each the subject of one study [64–67].

Symptoms

Fatigue was most commonly reported among multiple symp-
toms impacting on functional daily life in 16 studies. Borthwick

Table 2 WHO-ICF
classifications key Body functions (associated body structures are not included in this

review)

b1 Mental functions

b2 Sensory functions

b4 Cardiovascular, haematological, immunological and
respiratory system functions

b5 Digestive, metabolic and endocrine system functions

b6 Genitourinary and reproductive functions

b7 Neuromusculoskeletal- and movement-related functions

b8 Skin and related structure functions

Activities and participation

d1 Learning and applying knowledge

d2 General tasks and demands

d4 Mobility

d5 Self-care

d6 Domestic life

d7 Particular interpersonal
relationships

d8 Major life areas

d9 Community, social and civic life

Environmental factors

e3 Support and relationships

e4 Attitudes

e5 Services, systems and policies

Personal factors

Not currently classified in the WHO-ICF, these include patients’
beliefs, behaviours, coping mechanisms and cultural values

Not defined, covered or classified by
WHO-ICF

Nd-ph Not defined physical health

Nd-gh Not defined general health

Nd-mh Not defined mental health

Nc Not covered by WHO-ICF

Source: [31]

Support Care Cancer



T
ab

le
3

Ph
en
om

en
on

of
in
te
re
st
:s
tu
di
es

ex
pl
or
in
g
fu
nc
tio

na
li
m
pa
ir
m
en
ts
,l
im

ita
tio

ns
or

re
st
ri
ct
io
ns

in
da
ily

lif
e
as

a
pr
im

ar
y
ai
m

St
ud
y,
ye
ar
,

or
ig
in

R
es
ea
rc
h
de
si
gn
,d
at
a

co
lle
ct
io
n
an
d
tim

e
si
nc
e

di
ag
no
si
s
(T
SD

)

Sc
op
e
of

st
ud
y

Q
ua
lit
y

sc
or
eb

N
um

be
r

R
el
ev
an
tf
in
di
ng
s

W
H
O
-I
C
F
do
m
ai
ns

lin
ke
d
to
fi
nd
in
gs

(u
si
ng

IC
F
lin

ki
ng

ru
le
s
(C
ie
za

A
.e
ta
l.
20
05
))

Im
pl
ic
at
io
ns

fo
r
re
ha
bi
lit
at
io
n

in
te
rv
en
tio

ns
di
sc
us
se
d?

B
er
te
ro

et
al
.2
00
8,

Sw
ed
en

Q
ua
lit
at
iv
e,
cr
os
s-
se
ct
io
na
l,

se
m
i-
st
ru
ct
ur
ed

in
te
rv
ie
w
s.

P
he
no
m
en
ol
og
ic
al

he
rm

en
eu
tic

ap
pr
oa
ch

T
SD

=
6–
7
w
ee
ks

Im
pa
ct
of

di
ag
no
si
s
of

in
op
er
ab
le

lu
ng

ca
nc
er

on
lif
e
si
tu
at
io
n

an
d
qu
al
ity

of
lif
e
in

pa
tie
nt
s

ha
vi
ng

pa
lli
at
iv
e

ch
em

ot
he
ra
py

or
ra
di
ot
he
ra
py

N
o
hi
st
ol
og
y,
st
ag
in
g
or

pe
rf
or
m
an
ce

st
at
us

re
po
rt
ed

30
23

M
ad
e
up

of
si
x
th
em

es
:(
1)

E
xp
er
ie
nc
e

of
un
ce
rt
ai
nt
y,
(2
)
ex
pe
ri
en
ce

of
ho
pe
,(
3)

ne
tw
or
k
of

su
pp
or
t,
(4
)

th
ou
gh
ts
of

de
at
h,
(5
)
fe
el
in
g
sh
am

e
an
d
(6
)
gu
ilt
.N

ex
to

f
ki
n
re
ac
tio

ns
.

‘E
ss
en
ce
’
of

fi
nd
in
gs
:l
iv
in
g
as

us
ua
l,

m
ai
nt
ai
ni
ng

in
de
pe
nd
en
ce

an
d

in
te
gr
ity
,m

ai
nt
ai
ni
ng

st
at
us
,b
ei
ng

tr
ea
te
d
as

th
e
pe
rs
on

th
ey

al
w
ay
s
ha
d

be
en
,m

ea
ni
ng
s
to

fu
lf
il
in

lif
e.

Pa
rt
ic
ip
an
ts
re
po
rt
ed

di
ff
ic
ul
ty
as
ki
ng

fo
r
he
lp

an
d
no
tw

an
tin

g
to

be
a

bu
rd
en
.R

em
ai
ni
ng

in
de
pe
nd
en
ta
nd

re
sp
on
si
bl
e
in

da
ily

lif
e
im

po
rt
an
t.

b1 d2
,d
7

e3
,e
4

nc
lif
e
si
tu
at
io
n,

sy
m
pt
om

s,
tr
ea
tm

en
t;

nd
-q
oL

qu
al
ity

of
lif
e;

an
d
pf

liv
in
g
as

us
ua
l,

in
de
pe
nd
en
ce

an
d

in
te
gr
ity
,u
nc
er
ta
in
ty
,

ou
tlo
ok
,h
op
e,
co
pi
ng
,

se
lf
pe
rc
ep
tio

n,
re
ac
tio

ns
of

ot
he
rs
.

N
o.

A
ut
ho
rs
su
gg
es
tt
ha
ti
nf
or
m
at
io
n

ob
ta
in
ed

in
st
ud
y
w
ill

be
us
ef
ul

fo
r
th
e
de
ve
lo
pm

en
to

f
in
te
rv
en
tio

ns
an
d
tr
ea
tm

en
t

gu
id
el
in
es
.

Fo
de
h
SJ

et
al
.

20
12
,U

SA
Q
ua
nt
ita
tiv

e,
se
co
nd
ar
y

an
al
ys
is
.S
ym

pt
om

D
is
tr
es
s

sc
al
e,
E
m
ot
io
na
lD

is
tr
es
s

T
he
rm

om
et
er
,E

nf
or
ce
d

So
ci
al

D
ep
en
de
nc
y
Sc
al
e

(p
er
so
na
lc
om

pe
te
nc
e

co
m
po
ne
nt
)

T
SD

=
<
10
0
da
ys

Sy
m
pt
om

s
an
d
fu
nc
tio

na
l

im
pa
ir
m
en
ts
in

pa
tie
nt
s
w
ith

in
10
0
da
ys

of
di
ag
no
si
s.
St
ag
e

an
d
PS

no
tg

iv
en
.

31
22
/1
11

20
%

Im
pa
ir
m
en
ts
in

fu
nc
tio

na
ld

ai
ly

ac
tiv

iti
es

m
ay

ac
ta
s
sy
m
pt
om

s
in

di
ag
no
st
ic
ph
as
e.
A
ss
es
sm

en
tn

ee
ds

to
in
cl
ud
e
qu
es
tio

ns
on

fu
nc
tio

na
l

im
pa
ir
m
en
ta
s
w
el
la
s
sy
m
pt
om

s.
O
ve
ra
ll
sa
m
pl
e
ha
d
m
od
er
at
e
le
ve
ls

of
sy
m
pt
om

di
st
re
ss
.S

m
al
ls
am

pl
e.

L
un
g
sy
m
pt
om

cl
us
te
r=

co
ug
h,

w
al
ki
ng
,e
at
in
g/
fe
ed
in
g,
br
ea
th
in
g

an
d
in
so
m
ni
a.

b4
,b
5,
b1
,d
4,
d5
,n
c

sy
m
pt
om

di
st
re
ss

N
o.

Fu
nc
tio

na
li
m
pa
ir
m
en
ts
ho
ul
d
be

co
ns
id
er
ed

a
sy
m
pt
om

‘a
m
en
ab
le
to

in
te
rv
en
tio

n’
,

al
th
ou
gh

in
te
rv
en
tio
n
is
no
t

de
sc
ri
be
d.

L
ov
gr
en

M
et
al
.

20
08
,S

w
ed
en

Q
ua
nt
ita
tiv

e,
de
sc
ri
pt
iv
e

lo
ng
itu

di
na
ls
ec
on
da
ry

an
al
ys
is
.

E
O
R
TC

Q
LQ

-3
0

E
O
R
TC

LC
13
.

T
SD

=
m
ed
ia
n
23

da
ys

an
d

m
ea
n
31

da
ys

Sy
m
pt
om

s
an
d
pr
ob
le
m
s
w
ith

fu
nc
tio

ni
ng

in
w
om

en
an
d

m
en

in
pa
tie
nt
s
w
ith

N
SC

L
C

an
d
SC

L
C
re
ce
iv
in
g

ra
di
ot
he
ra
py

ov
er

tim
e.

St
ag
es

1–
4.
N
o
PS

.

35
15
9

Pa
tie
nt
s
ha
ve

m
an
y
an
d
va
rie
d
sy
m
pt
om

s.
F
at
ig
ue

as
so
ci
at
ed

w
ith

m
os
tp

re
va
le
nt

sy
m
pt
om

s
an
d
fu
nc
tio

na
lp
ro
bl
em

s
at

al
lt
im

e
po
in
ts
(8
8
%

of
w
om

en
an
d

86
%

of
m
en
).

St
at
is
tic
al
ly
si
gn
if
ic
an
ti
m
pr
ov
em

en
ts
in

em
ot
io
na
lf
un
ct
io
ni
ng
,d
ys
pn
oe
a,

in
so
m
ni
a,
co
ug
h
an
d
pa
in

in
ar
m
/

sh
ou
ld
er
.S

ta
tis
tic
al
ly

si
gn
if
ic
an
t

de
te
ri
or
at
io
n
in

ph
ys
ic
al
fu
nc
tio

ni
ng
,

fa
tig

ue
,c
on
st
ip
at
io
n,
dy
sp
ha
gi
a,

pe
ri
ph
er
al
ne
ur
op
at
hy

an
d
al
op
ec
ia

ov
er

tim
e.
B
io
lo
gi
ca
ls
ex

an
d

ed
uc
at
io
n
le
ve
li
nf
lu
en
ce

em
ot
io
na
l

an
d
ro
le
fu
nc
tio

ni
ng

bu
tn
ot
sy
m
pt
om

pr
ev
al
en
ce

or
se
ve
ri
ty
.

b1
,b
2,
b4
,b
5,
b8

d1
,d
2,
d4
,d
5,
d6
,d
7,

d8
,d
9

e5 nd
-q
ol

qu
al
ity

of
lif
e

nd
-g
h

N
o.

N
ee
d
fo
r
in
te
rv
en
tio
n
no
tr
el
at
ed

to
se
ve
ri
ty

or
in
te
ns
ity

le
ve
lo

f
sy
m
pt
om

s.
So

m
e
sy
m
pt
om

s
m
ay

ne
ed

in
te
rv
en
tio

n
at
lo
w
er

le
ve
ls
th
an

ot
he
rs
du
e
to

im
pa
ct
on

fu
nc
tio

n.
N
o
ac
tu
al

in
te
rv
en
tio

ns
di
sc
us
se
d.

W
an
g
LY

20
13
,

Ta
iw
an

Q
ua
nt
ita
tiv

e,
de
sc
ri
pt
iv
e

m
ax
im
um

in
sp
ir
at
or
y
an
d

ex
pi
ra
to
ry

m
us
cl
e
pr
es
su
re
,

sp
ir
om

et
ry
,K

ar
no
fs
ky

To
id
en
tif
y
fu
nc
tio

na
le
xe
rc
is
e

co
rr
el
at
es

in
th
re
e
ag
e
gr
ou
ps

at
di
ag
no
si
s

31
10
5

Fa
ct
or
s
in
fl
ue
nc
in
g
fu
nc
tio
na
le
xe
rc
is
e

ca
pa
ci
ty

va
ri
ed

be
tw
ee
n
ag
e
gr
ou
ps
.

b4
,b
5,
d4

Y
es
.

Fi
nd
in
gs

sh
ou
ld

in
fl
ue
nc
e
de
si
gn

of
ex
er
ci
se

pr
ot
oc
ol
s
fo
r
th
is

po
pu
la
tio

n.

Support Care Cancer



T
ab

le
3

(c
on
tin

ue
d)

St
ud
y,
ye
ar
,

or
ig
in

R
es
ea
rc
h
de
si
gn
,d
at
a

co
lle
ct
io
n
an
d
tim

e
si
nc
e

di
ag
no
si
s
(T
SD

)

Sc
op
e
of

st
ud
y

Q
ua
lit
y

sc
or
eb

N
um

be
r

R
el
ev
an
tf
in
di
ng
s

W
H
O
-I
C
F
do
m
ai
ns

lin
ke
d
to
fi
nd
in
gs

(u
si
ng

IC
F
lin

ki
ng

ru
le
s
(C
ie
za

A
.e
ta
l.
20
05
))

Im
pl
ic
at
io
ns

fo
r
re
ha
bi
lit
at
io
n

in
te
rv
en
tio

ns
di
sc
us
se
d?

P
er
fo
rm

an
ce

Sc
al
e,
B
ar
th
el

In
de
x
an
d
M
od
ifi
ed

B
or
g

Sc
al
e.
T
SD

=
at
di
ag
no
si
s

St
ag
es

II
Ib
–I
V
,N

SC
L
C
an
d

SC
L
C
K
PS

86
.8
4
(8
.2
0)
.

<
/=
50

ye
ar
s,
fe
m
al
e,
re
du
ce
d
m
ax
im

um
ex
pi
ra
to
ry

pr
es
su
re
,i
nc
re
as
ed

dy
sp
ne
a
an
d
de
cr
ea
se
d
H
gB

.
51
–6
5,
de
cr
ea
se
d
FE

V
1
,a
nd

FV
C
,

in
cr
ea
se
d
w
ei
gh
tl
os
s

>
65
,i
nc
re
as
ed

dy
sp
no
ea

W
an
g
X
S
et
al
.

20
06
,U

SA
Q
ua
nt
ita
tiv

e,
ex
pl
or
at
or
y,

lo
ng
itu

di
na
l.
M
D
A
nd
er
so
n

Sy
m
pt
om

In
ve
nt
or
y.

T
SD

=
po
st
-d
ia
gn
os
is
pr
e-
fi
rs
t

tr
ea
tm

en
t

Pr
ev
al
en
ce
,s
ev
er
ity
,c
ha
ng
e
ov
er

tim
e
an
d
fu
nc
tio
na
li
nt
er
fe
re
nc
e

of
sy
m
pt
om

s
in
pa
tie
nt
s
w
ith

N
SC

L
C
un
de
rg
oi
ng

ch
em

o-
ra
di
at
io
n
th
er
ap
y.

St
ag
es

II
Ib
–I
V
.P

S
0–
1

A
im

to
as
se
ss

sy
m
pt
om

s
an
d

im
pa
ct
on

da
ily

ac
tiv

iti
es

be
fo
re
,d
ur
in
g
an
d

po
st
-r
ad
io
th
er
ap
y.

33
64

63
%

pa
tie
nt
s
ha
d
m
od
er
at
e
to

se
ve
re

le
ve
ls
of

m
ul
tip
le
sy
m
pt
om

s
by

en
d

of
tr
ea
tm

en
t.
V
ar
ia
bl
e
pa
tte
rn
s
an
d

cl
us
te
rs
.A

ll
ha
d
si
gn
if
ic
an
ti
m
pa
ct
at

le
ve
lo

f
fu
nc
tio
na
li
nt
er
fe
re
nc
e.

Fa
tig

ue
=
m
os
ts
ev
er
e
sy
m
pt
om

th
ro
ug
ho
ut

ra
di
ot
he
ra
py
,d
id

no
t

re
tu
rn

to
ba
se
lin
e
le
ve
ls
5–
6
w
ee
ks

po
st
-t
re
at
m
en
ta
nd

hi
gh
es
tp

re
di
ct
or

fo
r
in
te
rf
er
en
ce

in
da
ily

lif
e.
H
ig
he
st

le
ve
ls
of

sy
m
pt
om

in
te
rf
er
en
ce

in
‘g
en
er
al
ac
tiv

ity
’
an
d
‘w

or
k’
.

Ph
ys
ic
al
sy
m
pt
om

s
ha
d
gr
ea
te
st

in
te
rf
er
en
ce

w
he
n
m
od
er
at
e
to

se
ve
re
.A

ff
ec
tiv
e
sy
m
pt
om

s
ha
d

gr
ea
te
st
in
te
rf
er
en
ce

w
he
n
m
ild

to
m
od
er
at
e.

b1
,b
2,
b4
,b
5,
b7

d2
,d
4,
d7
,d
8

PF
en
jo
ym

en
to

f
lif
e

N
o.

D
is
cu
ss
io
n
su
gg
es
ts
ne
ed

fo
r

be
tte
r
sy
m
pt
om

un
de
rs
ta
nd
in
g

an
d
m
an
ag
em

en
t.

W
es
te
rm

an
M
J
et

al
.2
00
8,

N
et
he
rl
an
ds

Q
ua
lit
at
iv
e,
lo
ng
itu
di
na
l,

Th
re
e-
st
ep

te
st
in
te
rv
ie
w
s
an
d

E
O
R
TC

Q
LQ

C
30
-i
te
m
s
1–
7

(p
hy
si
ca
la

nd
ro
le

fu
nc
tio

ni
ng
).

T
SD

=
7–
10

da
ys

Ph
ys
ic
al
an
d
ro
le
fu
nc
tio
ni
ng

in
pa
tie
nt
s
w
ith

SC
L
C
ev
al
ua
te
d

fo
r
fi
rs
t-
lin

e
ch
em

ot
he
ra
py
.

A
im

to
ex
pl
or
e
re
sp
on
se

sh
if
ta
nd

to
un
de
rs
ta
nd

w
hy

E
O
R
T
C

Q
oL

sc
or
es

ca
n
be

st
ab
le
in

co
nt
ex
to

f
de
te
ri
or
at
in
g

co
nd
iti
on
.

32
23

M
os
tp

at
ie
nt
s
re
po
rt
ed

hi
gh
er

qu
al
ity

of
lif
e
at
se
co
nd

in
te
rv
ie
w
.P

hy
si
ca
l

fu
nc
tio
ni
ng

sc
or
es

w
or
se
ne
d,
ro
le

fu
nc
tio
ni
ng

sc
or
es

im
pr
ov
ed
.P

at
ie
nt

re
sp
on
se
s
su
gg
es
te
d
gr
ea
te
r
ac
tu
al

th
an

pe
rc
ei
ve
d
lim

ita
tio
n.
Pa
tie
nt
s

an
sw

er
ed

lit
er
al
ly
,g
ue
ss
in
g
fu
nc
tio

n
in

ac
tiv
iti
es

no
tp

er
fo
rm

ed
,i
gn
or
ed
/

ex
cl
ud
ed

ac
tiv
iti
es

th
ey

co
ul
dn
’t

pe
rf
or
m
.
Fo

cu
s
on

lit
er
al

m
ea
ni
ng

of
qu
es
tio

n.
V
ar
ia
nc
e
in

pa
tie
nt
s’

pe
rc
ep
tio
ns

of
w
ha
t
qu
es
tio
ns

m
ea
n.

Su
bj
ec
tiv

e
in
te
rp
re
ta
tio

n
of

ac
tiv

ity
le
ve
ls
.

d2
,d
4,
d5
,d
6,
d8
,d
9

nd
-g
h
(s
ta
y
in

be
d/
ch
ai
r

du
ri
ng

da
y)

nd
-g
h
(g
en
er
al
he
al
th
)

nd
-q
ol

(q
ua
lit
y
of

lif
e)

pf
pe
rc
ep
tio

ns
an
d
be
lie
fs

ab
ou
tc
ur
re
nt

ac
tiv

ity
le
ve
ls
.

N
o.

M
ai
nt
ai
ne
d
qu
al
ity

of
lif
e

ou
tc
om

e
sc
or
es

ac
ro
ss

th
e

di
se
as
e
tr
aj
ec
to
ry

m
ay

co
nc
ea
l

ch
an
ge
s
in

ph
ys
ic
al
an
d
ro
le

fu
nc
tio

n
as

pa
tie
nt
s
pr
es
en
t

th
ei
r
fu
nc
tio

n
m
or
e
po
si
tiv
el
y

su
bj
ec
tiv

el
y
th
an

ca
n
be

ob
se
rv
ed

ob
je
ct
iv
el
y.

N
SC

LC
no
n-
sm

al
l-
ce
ll
lu
ng

ca
nc
er
,S
C
L
C
sm

al
l-
ce
ll
lu
ng

ca
nc
er
,P

S
pe
rf
or
m
an
ce

st
at
us

a
R
eh
ab
ili
ta
tio

n
de
fi
ne
d
as

‘a
n
ed
uc
at
io
na
lp

ro
bl
em

so
lv
in
g
ap
pr
oa
ch
,f
oc
us
in
g
on

ac
tiv

ity
lim

ita
tio

ns
,a
im

in
g
to

op
tim

is
e
so
ci
al
pa
rt
ic
ip
at
io
n
an
d
w
el
l-
be
in
g
an
d
re
du
ce

st
re
ss

on
ca
re
r
an
d
fa
m
ily
’
[3
6]

b
Q
ua
lit
y
w
as

as
se
ss
ed

ac
ro
ss
th
e
fo
llo

w
in
g
ni
ne

ar
ea
s
(a
ft
er
H
aw

ke
re
ta
l.
[3
7]
):
tit
le
an
d
ab
st
ra
ct
,i
nt
ro
du
ct
io
n
an
d
ai
m
s,
m
et
ho
d
an
d
da
ta
,s
am

pl
in
g,
da
ta
an
al
ys
is
,e
th
ic
s
an
d
bi
as
,r
es
ul
ts
,t
ra
ns
fe
ra
bi
lit
y
or

ge
ne
ra
lis
ab
ili
ty
,i
m
pl
ic
at
io
ns

an
d
us
ef
ul
ne
ss
.M

ax
sc
or
e
=
37

Support Care Cancer



T
ab

le
4

Ph
en
om

en
on

of
in
te
re
st
:p

ot
en
tia
lr
eh
ab
ili
ta
tio

n
ta
rg
et
s
re
ve
al
ed

in
st
ud
ie
s
ex
pl
or
in
g
co
nc
er
ns
,u
nm

et
ne
ed

or
qu
al
ity

of
lif
e

St
ud
y,
ye
ar
,

or
ig
in

R
es
ea
rc
h
de
si
gn
,d
at
a

co
lle
ct
io
n
an
d
tim

e
si
nc
e

di
ag
no
si
s
(T
SD

).

Sc
op
e
of

st
ud
y

Q
ua
lit
y

Sc
or
ee

N
um

be
r

R
el
ev
an
tf
in
di
ng
s

W
H
O
-I
C
F
do
m
ai
n
lin

ke
d

to
fi
nd
in
gs

(u
si
ng

IC
F

lin
ki
ng

ru
le
s
(C
ie
za

A
.

et
al
.2
00
5)
)

Im
pl
ic
at
io
ns

fo
r
re
ha
bi
lit
at
io
n

in
te
rv
en
tio

ns
di
sc
us
se
d?

A
uc
ht
er

R
M

et
al
.2
00
1,

U
SA

Q
ua
nt
ita
tiv
e,
lo
ng
itu

di
na
l.
FA

C
T-

Lu
ng

qu
es
tio
nn
ai
re

T
SD

=
da
y
of

fi
rs
tt
re
at
m
en
t

A
cu
te
to
xi
ci
ty

an
d
qu
al
ity

of
lif
e

in
pa
tie
nt
s
w
ith

N
SC

L
C
PS

0–
1
st
ag
e
II
I
ac
ce
le
ra
te
d

ra
di
ot
he
ra
py
.

26
30

P
hy

si
ca
l
an
d
fu
nc
ti
on

al
qu

al
it
y
of

li
fe

de
cr
ea
se
d
si
gn

if
ic
an
tl
y
du

ri
ng

tr
ea
tm

en
t
th
en

re
tu
rn
ed

to
ba
se
li
ne

4
w
ee
ks

po
st
-t
re
at
m
en
t.
E
m
ot
io
na
l

fu
nc
ti
on

in
g
im

pr
ov

ed
at

al
l
ti
m
e

po
in
ts
.
N
o
de
te
ri
or
at
io
n
in

so
ci
al

w
el
l-
be
in
g
or

re
la
ti
on

sh
ip

w
it
h

do
ct
or

w
as

ob
se
rv
ed
.

D
at
a
co
lle
ct
io
n
lim

ite
d
to

4
w
ee
ks

po
st
-t
re
at
m
en
t.

b1
,b
2,
b4
,b
5,

d2
,d
5,
d6
,d
8,
d9

e3
,e
4

N
o.

V
ar
ia
nc
e
in

pa
rt
ic
ip
an
ts
’
pe
rc
ei
ve
d

fu
nc
tio
n.
R
el
at
io
ns
hi
p
be
tw
ee
n

po
or

ba
se

lin
e
sc
or
es

an
d
sh
or
te
r

ov
er
al
ls
ur
vi
va
l.
‘Q

ua
li
ty

of
li
fe
’
as

m
ea
su
re
d
by

FA
C
T-

L
un

g
ca
n
re
m
ai
n
st
ab
le

an
d

im
pr
ov

e
fo
ll
ow

in
g
tr
ea
tm

en
t

de
sp
it
e
pr
og

re
ss
iv
e
di
se
as
e.

B
or
th
w
ic
k

et
al
20
03

U
K

M
ix
ed

m
et
ho
d,

lo
ng
itu

di
na
l.

St
ru
ct
ur
ed

di
ar
ie
s
(a
ll

pa
rt
ic
ip
an
ts
).

Se
m
i-
st
ru
ct
ur
ed

in
te
rv
ie
w
s

(s
ub

se
t-
11
)

T
SD

=
pr
e-
fi
rs
tt
re
at
m
en
t

N
at
ur
e,
se
ve
ri
ty

an
d
in
te
ns
ity

of
fa
tig

ue
an
d
pe
rc
ei
ve
d

ef
fe
ct
iv
en
es
s
of

se
lf
-c
ar
e

st
ra
te
gi
es

in
pa
tie
nt
s
re
ce
iv
in
g

ra
di
ot
he
ra
py

fo
r
N
SC

L
C
,

st
ag
es

I–
II
I.

29
53

Fa
tig

ue
in
cr
ea
se
d
th
ro
ug
h
tr
ea
tm

en
tt
he
n

de
cr
ea
se
d
by

1-
m
on
th

po
st
-t
re
at
m
en
t.

N
ot

co
ns
id
er
ed

si
gn
if
ic
an
ta
t1

m
on
th

po
st
-t
re
at
m
en
tb
ut
re
m
ai
ne
d
gr
ea
te
rt
ha
n

ba
se
lin

e.
G
re
at
er

in
pa
tie
nt
s
w
ith

ot
he
r
sy
m
pt
om

s
or

co
m
or
bi
di
tie
s.
L
es
s
th
an

ex
pe
ct
ed

in
te
rf
er
en
ce

w
ith

da
ily

ac
tiv

iti
es
.S

el
f-

ca
re
st
ra
te
gi
es

us
ed
:1
00

%
us
ed

‘t
ak
in
g

it
ea
sy
’
w
hi
ch

he
lp
ed

50
%

tim
e.
O
th
er

st
ra
te
gi
es

us
ed
:s
le
ep
in
g
du
ri
ng

da
y—

76
.1

%
,d
is
tr
ac
tio
n
te
ch
ni
qu
es
—
96

%
an
d
w
al
ki
ng
—
67
.4

%
.P

ar
tic
ip
an
ts

fo
un
d
it
ha
rd

to
de
sc
ri
be

fa
tig

ue
,

m
in
im

is
ed
,s
el
f-
pr
es
en
te
d
as

ac
ce
pt
in
g

an
d
to
le
ra
tin

g
sy
m
pt
om

.D
at
a
co
lle
ct
io
n

lim
ite
d
to

1
m
on
th

po
st
-t
re
at
m
en
t.

b1
,b
4,
b7
,d
2,
d9

PF
se
lf
-c
ar
e
st
ra
te
gi
es

Y
es
.

Pa
tie
nt
s
us
e
a
ra
ng
e
of

‘c
om

m
on

se
ns
e
st
ra
te
gi
es
’,
w
hi
ch

ha
ve

lim
ite
d
su
cc
es
s.
G
ui
de
lin

es
ar
e

ne
ed
ed

fo
r
fa
tig

ue
m
an
ag
em

en
t

w
ith

a
m
ul
ti-
pr
of
es
si
on
al

re
ha
bi
lit
at
io
n
fo
cu
s,
in
cl
ud
in
g

en
er
gy

co
ns
er
va
tio
n,
ed
uc
at
io
n

an
d
ex
er
ci
se
.

B
ra
nt

JM
et
al
.2
01
1,

U
SA

Q
ua
nt
ita
tiv
e,
re
tr
os
pe
ct
iv
e
ch
ar
t

re
vi
ew

.
L
at
en
tg

ro
w
th

cu
rv
e
an
al
ys
is
of

sy
m
pt
om

s.
P
at
ie
nt

C
ar
e

M
on
ito

r.
T
SD

=
fi
rs
td

ay
of

fi
rs
tt
re
at
m
en
t

Pa
in
,f
at
ig
ue
,s
le
ep

di
st
ur
ba
nc
e,

de
pr
es
si
on
,d
is
tr
es
s
in

pa
tie
nt
s

w
ith

lu
ng
,c
ol
or
ec
ta
lo

r
ly
m
ph
om

a
re
ce
iv
in
g
fi
rs
tl
in
e

ch
em

o
st
ag
es

I–
IV
.

D
is
ag
gr
eg
at
ed

da
ta
.

34
55
/1
18

46
.6

%
of

sa
m
pl
e

L
un
g
pa
tie
nt
s
al
lh

ad
hi
gh

le
ve
ls
of

sy
m
pt
om

s
at
st
ar
to

f
tr
ea
tm

en
t.
Fa
tig
ue

in
cr
ea
se
d
ov
er

tim
e.
A
cl
us
te
r
of

sy
m
pt
om

s
in
cl
ud
in
g
pa
in
,d
ep
re
ss
io
n,

di
st
re
ss
,f
at
ig
ue

an
d
sl
ee
p
di
st
ur
ba
nc
e

w
er
e
re
po
rt
ed
.

b1
,b
2,
b4
,b
7

nc
-s
ym

pt
om

s
N
o.

Si
gn
if
ic
an
td
ep
re
ss
io
n,
fa
tig

ue
,p
ai
n

an
d
sl
ee
p
di
st
ur
ba
nc
e
at
st
ar
to

f
tr
ea
tm

en
ti
nd
ic
at
es

su
pp
or
tiv

e
ca
re

m
ay

be
re
qu
ir
ed

fo
r
so
m
e

ea
rl
y
in
th
e
co
ur
se

of
th
e
di
se
as
e

an
d
tr
ea
tm

en
t.

B
ro
be
rg
er

E
.

et
al
.2
00
5,

Sw
ed
en

Q
ua
nt
ita
tiv
e,
lo
ng
itu

di
na
l

ex
pl
or
at
or
y,

Sy
m
pt
om

di
st
re
ss

sc
al
e,

Th
ur
st
on
e
sc
al
e
of

sy
m
pt
om

D
is
tr
es
s-
lu
ng

ca
nc
er

T
SD

<
2
m
on
th
s

D
is
cr
ep
an
ci
es

in
as
se
ss
m
en
to

f
sy
m
pt
om

oc
cu
rr
en
ce

an
d

sy
m
pt
om

di
st
re
ss

in
pa
tie
nt
s

un
de
rg
oi
ng

ra
di
ot
he
ra
py
,

ra
di
ot
he
ra
py

nu
rs
e
an
d
fa
m
ily

ca
re
gi
ve
r.
St
ag
e
an
d
PS

no
t

gi
ve
n.

33
85

N
ur
se
s
ra
te
d
sy
m
pt
om

oc
cu
rr
en
ce

hi
gh
er

th
an

pa
tie
nt
s.
Pa
tie
nt
s
an
d
an
d
in
fo
rm

al
ca
re
rs
m
or
e
in
ag
re
em

en
tr
e
di
st
re
ss

an
d

oc
cu
rr
en
ce

th
an

pa
tie
nt
s
an
d
nu
rs
es
.

G
re
at
er

di
sc
re
pa
nc
ie
s
in

le
ss

ob
se
rv
ab
le

sy
m
pt
om

s
lik
e
ou
tlo

ok
,m

oo
d
an
d

fa
tig

ue
.B

re
at
hi
ng
,p
ai
n
an
d
fa
tig

ue

b1
,b
2,
b4
,b
5,
b7
,d
4,

nd
-q
ol

qu
al
ity

of
lif
e

pf
ap
pe
ar
an
ce
,o
ut
lo
ok

N
o.

A
ut
ho
rs
su
gg
es
tt
ha
tp

at
ie
nt
s
m
ay

un
de
rr
ep
or
ts
ym

pt
om

s,
ar
e

co
nc
er
ne
d
to

co
pe
,n
ot

be
a

bu
rd
en

on
ca
re
rs
.P

ri
or
iti
sa
tio

n
of

pr
ev
en
ta
tiv
e
ca
re

fo
r

po
te
nt
ia
lly

di
st
re
ss
in
g
sy
m
pt
om

s
ne
ed
ed
.

Support Care Cancer



T
ab

le
4

(c
on
tin

ue
d)

St
ud
y,
ye
ar
,

or
ig
in

R
es
ea
rc
h
de
si
gn
,d
at
a

co
lle
ct
io
n
an
d
tim

e
si
nc
e

di
ag
no
si
s
(T
SD

).

Sc
op
e
of

st
ud
y

Q
ua
lit
y

Sc
or
ee

N
um

be
r

R
el
ev
an
tf
in
di
ng
s

W
H
O
-I
C
F
do
m
ai
n
lin

ke
d

to
fi
nd
in
gs

(u
si
ng

IC
F

lin
ki
ng

ru
le
s
(C
ie
za

A
.

et
al
.2
00
5)
)

Im
pl
ic
at
io
ns

fo
r
re
ha
bi
lit
at
io
n

in
te
rv
en
tio

ns
di
sc
us
se
d?

as
so
ci
at
ed

w
ith

gr
ea
te
st
di
st
re
ss
.F

at
ig
ue

m
os
ti
nt
en
se
.

B
ro
be
rg
er

E
.

et
al
.2
00
6,

Sw
ed
en

Q
ua
nt
ita
tiv
e,
lo
ng
itu

di
na
l,

ex
pl
or
at
or
y,
se
co
nd
ar
y

an
al
ys
is
.S

el
ec
te
d
ite
m
s
fr
om

E
O
R
TC

-Q
LQ

-C
30

=
LC

13
T
SD

=
m
ea
n
31

da
ys
,m

ed
ia
n

23
da
ys

R
ec
al
ib
ra
tio

n
re
sp
on
se

sh
if
ti
n

pa
tie
nt
s’
as
se
ss
m
en
to
ff
at
ig
ue
,

gl
ob
al
he
al
th
an
d
qu
al
ity

of
lif
e

ov
er

tim
e
in

pa
tie
nt
s

un
de
rg
oi
ng

ra
di
ot
he
ra
py

St
ag
e
an
d
PS

no
tg

iv
en
.

33
12
6

Si
gn
if
ic
an
tc
ha
ng
es

in
fa
tig

ue
in

pa
tie
nt
s

re
po
rt
in
g
de
te
ri
or
at
io
n
at
3
m
on
th
s
an
d

im
pr
ov
em

en
ta
t6

m
on
th
s
bu
tn

ot
in

pa
tie
nt
s
re
po
rt
in
g
im

pr
ov
em

en
ta
ft
er

3
m
on
th
s
or

de
te
ri
or
at
io
n
af
te
r

6
m
on
th
s.
U
na
bl
e
to

co
nc
lu
de

th
at

gl
ob
al
ch
an
ge
s
in

qu
al
ity

of
lif
e
an
d

fa
tig

ue
ar
e
re
la
te
d
to

ch
an
ge
s
in

in
te
rn
al

st
an
da
rd
s
of

fa
tig

ue
.V

ar
ia
bl
e
pa
tte
rn
s
of

ch
an
ge
s
in

qu
al
ity

of
lif
e
ov
er

tim
e
in

un
ex
pe
ct
ed

di
re
ct
io
ns
.S

om
e
pa
tie
nt
s

re
tr
os
pe
ct
iv
el
y
re
po
rt
w
or
se

ba
se
lin

e
sc
or
es

b1
,b
4,
b7
,

d4
,d
5,

nd
-q
ol

qu
al
ity

of
lif
e

N
o.

Pa
tie
nt
s
pr
es
en
ta
td

ia
gn
os
is
w
ith

hi
gh

le
ve
ls
of

sy
m
pt
om

s.
So

m
e

pa
tie
nt
s
m
ay

ad
ap
tt
o
sy
m
pt
om

s
pr
io
r
to

di
ag
no
si
s.

B
ro
be
rg
er

E
.

et
al
.2
00
7,

Sw
ed
en

M
ix
ed

m
et
ho
ds
,l
on
gi
tu
di
na
l,

ex
pl
or
at
or
y,
se
co
nd
ar
y
an
al
ys
is

Sp
on
ta
ne
ou
s
re
po
rt
fr
ee

te
xt

qu
es
tio

n
E
O
R
TC

-Q
LQ

-C
30
/L

C
13

T
SD

=
<
2
m
on
th
s

M
os
td

is
tr
es
si
ng

co
nc
er
ns

an
d

ch
an
ge
s
ov
er

tim
e
in

pa
tie
nt
s

ne
w
ly

di
ag
no
se
d
w
ith

in
op
er
ab
le
lu
ng

ca
nc
er

un
de
rg
oi
ng

ra
di
ot
he
ra
py
.

St
ag
e
an
d
PS

no
tg

iv
en
.

34
46

W
id
e
ra
ng
e
of

co
nc
er
ns

ca
us
in
g
di
st
re
ss

w
hi
ch

ch
an
ge
d
ov
er

tim
e.
56
–6
2
%

of
sp
on
ta
ne
ou
sl
y
re
po
rt
ed

co
nc
er
ns

at
ba
se

lin
e,
fo
llo

w
-u
p
an
d
in

re
tr
os
pe
ct
w
er
e

pi
ck
ed

up
by

E
O
R
T
C
Q
L
Q
C
30
.A

ta
ll

tim
e
po
in
ts
,f
at
ig
ue
,p
ai
n
an
d
dy
sp
no
ea

m
os
tf
re
qu
en
tly

re
po
rt
ed

as
ca
us
in
g

m
os
td

is
tr
es
s.
E
O
R
T
C
Q
L
Q
C
30
/L
C
13

in
te
ns
ity

ra
tin
gs

of
th
es
e
co
nc
er
ns

va
r-

ie
d.
T
he

st
an
da
rd
is
ed

m
ea
su
re
s
di
d
no
t

ca
pt
ur
e
al
lc
ha
ng
es

in
pa
tie
nt
’s
sp
ec
if
ic

co
nc
er
ns

an
d
pr
io
ri
tie
s
ov
er

tim
e.

b1
,b
2,
b4
,b
5,
b8

d1
,d
2,
d4
,d
5,
d6
,d
7,
d8
,d
9

e5 nd
-q
ol

qu
al
ity

of
lif
e

nd
-g
h

N
o.

In
di
vi
du
al
is
ed

m
ea
su
re
s
ar
e

re
co
m
m
en
de
d
to

ca
pt
ur
e
m
os
t

di
st
re
ss
in
g
ne
ed
s
an
d
co
nc
er
ns

no
ti
de
nt
if
ie
d
as

pr
io
ri
tie
s
in

st
an
da
rd
is
ed

m
ea
su
re
s.

B
uc
ha
na
n
D
.

et
al
.2
01
0,

U
K

Q
ua
nt
ita
tiv
e,
de
sc
ri
pt
iv
e,
cr
os
s-

se
ct
io
na
lP

al
lia

tiv
e
O
ut
co
m
e

Sc
or
e

T
SD

=
66
.5

%
<
28

da
ys

an
d

33
.5

%
>
28

da
ys

A
nx
ie
ty
,p
hy
si
ca
ls
ym

pt
om

s,
pe
rc
ep
tio
ns

of
an
xi
et
y
in

su
pp
or
tn
et
w
or
k
an
d
PS

in
N
SC

L
C
an
d
SC

L
C
lu
ng

ca
nc
er

pa
tie
nt
s.

S
ta
ge
s
1–
4,
lim

ite
d
an
d

ex
te
ns
iv
e,
PS

0–
4.

27
17
0

Ph
ys
ic
al
pe
rf
or
m
an
ce

st
at
us

se
lf
ra
te
d
w
ith

E
C
O
G
.

A
s
ph
ys
ic
al
fu
nc
tio
n
de
cl
in
es

an
d

sy
m
pt
om

s
in
cr
ea
se
,p
at
ie
nt
s
ar
e
m
or
e

w
or
ri
ed

an
d
pe
rc
ei
ve

m
or
e
an
xi
et
y
in

th
ei
r
su
pp
or
tn

et
w
or
k.
M
al
ad
ap
tiv

e
an
xi
et
y
is
as
so
ci
at
ed

w
ith

im
pa
ir
ed

fu
nc
tio

n.
So

ci
al
en
vi
ro
nm

en
tm

ay
im

pa
ct
on

co
pi
ng
.

b1
,b
2,
b4
,

d7
,e
4

nc
ha
em

op
ty
si
s.

Pf
lif
e
no
tw

or
th
w
hi
le
,l
ow

se
lf
-e
st
ee
m

N
o.

‘T
ar
ge
te
d
su
pp
or
tiv

e
ca
re

m
ea
su
re
s’
ne
ed
ed
.

C
oo
le
y
M
E

et
al
.2
00
2,

U
SA

Q
ua
nt
ita
tiv
e,
lo
ng
itu

di
na
l,

ex
pl
or
at
or
y,
se
co
nd
ar
y

an
al
ys
is
,

Sy
m
pt
om

D
is
tr
es
s
Sc
al
e

T
SD

=
<
10
0
da
ys

Sy
m
pt
om

di
st
re
ss

ov
er

tim
e
in

N
SC

L
C
an
d
SC

L
C
pa
tie
nt
s

tr
ea
te
d
w
ith

su
rg
er
y,

ch
em

ot
he
ra
py

an
d

ra
di
ot
he
ra
py
.D

is
ag
gr
eg
at
ed

35
11
7

H
ig
h
le
ve
ls
of

sy
m
pt
om

di
st
re
ss

at
st
ud
y

en
tr
y.
D
ec
re
as
ed

in
al
la
t3

/1
2,

in
cr
ea
si
ng

ag
ai
n
at
6/
12
.

T
re
at
m
en
tm

od
e
w
as

st
ro
ng
es
tp

re
di
ct
or

of
sy
m
pt
om

di
st
re
ss
.

nc
sy
m
pt
om

di
st
re
ss

N
o.

Pa
tie
nt
s
ne
ed

in
di
vi
du
al
is
ed

sy
m
pt
om

m
an
ag
em

en
tf
ro
m

pa
lli
at
iv
e
ca
re
se
rv
ic
es

fr
om

di
ag
no
si
s

Support Care Cancer



T
ab

le
4

(c
on
tin

ue
d)

St
ud
y,
ye
ar
,

or
ig
in

R
es
ea
rc
h
de
si
gn
,d
at
a

co
lle
ct
io
n
an
d
tim

e
si
nc
e

di
ag
no
si
s
(T
SD

).

Sc
op
e
of

st
ud
y

Q
ua
lit
y

Sc
or
ee

N
um

be
r

R
el
ev
an
tf
in
di
ng
s

W
H
O
-I
C
F
do
m
ai
n
lin

ke
d

to
fi
nd
in
gs

(u
si
ng

IC
F

lin
ki
ng

ru
le
s
(C
ie
za

A
.

et
al
.2
00
5)
)

Im
pl
ic
at
io
ns

fo
r
re
ha
bi
lit
at
io
n

in
te
rv
en
tio

ns
di
sc
us
se
d?

da
ta
pr
es
en
te
d.
St
ag
e
=
ea
rl
y
to

la
te
.P

S
no
tg

iv
en
.

Sy
m
pt
om

di
st
re
ss

sc
or
e
hi
gh
er

in
pa
tie
nt
s

w
ith

in
op
er
ab
le
di
se
as
e
af
te
r
6/
12
.

C
oo
le
y
M
E

et
al
.2
00
3,

U
SA

Q
ua
nt
ita
tiv
e,
lo
ng
itu

di
na
l

ex
pl
or
at
or
y,
se
co
nd
ar
y

an
al
ys
is
,

Sy
m
pt
om

D
is
tr
es
s
Sc
al
e

T
SD

<
10
0
da
ys

Sy
m
pt
om

di
st
re
ss

ov
er

tim
e
in

N
SC

L
C
an
d
SC

L
C
pa
tie
nt
s

tr
ea
te
d
w
ith

su
rg
er
y,

ch
em

ot
he
ra
py

an
d

ra
di
ot
he
ra
py
.D

is
ag
gr
eg
at
ed

da
ta
pr
es
en
te
d.
St
ag
e
=
ea
rl
y
to

la
te
.P

S
no
tg

iv
en
.

34
11
7

Fa
tig

ue
m
os
tp
re
va
le
nt
sy
m
pt
om

at
al
lt
im

e
po
in
ts
,f
ol
lo
w
ed

by
pa
in

in
al
lt
re
at
m
en
t

gr
ou
ps
.

Sy
m
pt
om

di
st
re
ss

at
ba
se
lin
e
st
ro
ng
es
t

pr
ed
ic
to
r
of

di
st
re
ss

at
6/
12
.

B
re
at
hl
es
sn
es
s
no
ta
ss
es
se
d.

b1
,b
2,
b4
,b
5,
b7

nc
sy
m
pt
om

di
st
re
ss

Y
es
.

Te
rm

‘r
eh
ab
ili
ta
tio

n’
no
tu

se
d,

‘n
on
-p
ha
rm

ac
ol
og
ic
al

st
ra
te
gi
es
’
di
sc
us
se
d
in
cl
ud
e

ex
er
ci
se
,p
os
iti
on
in
g,
re
la
xa
tio

n,
T
E
N
S
an
d
go
al
s
fo
r
ca
re

In
di
vi
du
al
is
ed

sy
m
pt
om

m
an
ag
em

en
tr
ec
om

m
en
de
d

fr
om

di
ag
no
si
s.

H
en
oc
h
Ie
ta
l.

20
09
,

Sw
ed
en

Q
ua
nt
ita
tiv
e,
cr
os
s-
se
ct
io
na
l1
1

ite
m
s
fr
om

E
O
R
TC

Q
LQ

-C
30
,

E
O
R
TC

LC
13
,s
ym

pt
om

di
st
re
ss

sc
al
e,
T
SD

=
m
ea
n

31
da
ys

(S
D
27
)

Sy
m
pt
om

cl
us
te
rs
in

pa
tie
nt
s

1
m
on
th

po
st
-d
ia
gn
os
is
w
ith

N
SC

L
C
or

SC
L
C
re
ce
iv
in
g

ra
di
ot
he
ra
py

S
ta
ge
s
1–
4.
PS

no
tg

iv
en
.

32
40
0

Fa
tig

ue
an
d
ap
pe
tit
e
lo
ad
s
on
to

al
lo

f
th
re
e

sy
m
pt
om

cl
us
te
rs
bu
tg

re
at
es
to

n
pa
in

an
d
re
sp
ir
at
or
y
cl
us
te
rs
.

C
lu
st
er

1
=
pa
in
,n
au
se
a,
bo
w
el
,a
pp
et
ite

an
d
fa
tig

ue
C
lu
st
er

2
=
m
oo
d,
ou
tlo

ok
,c
on
ce
nt
ra
tio

n
an
d
in
so
m
ni
a

C
lu
st
er

3
=
re
sp
ir
at
or
y,
br
ea
th
in
g
an
d

co
ug
h.

b1
,b
2,
b4
,b
5,

PF
ou
tlo

ok
N
o.

R
es
ea
rc
h
ne
ed
ed

to
in
fo
rm

ev
id
en
ce

ba
se
d
m
an
ag
em

en
to

f
al
ls
ym

pt
om

s
in

a
cl
us
te
r.

H
ill

K
M

et
al
.

20
03
,U

K
Q
ua
nt
ita
tiv
e,
ex
pl
or
at
or
y,
cr
os
s-

se
ct
io
na
l,
C
on
ce
rn

C
he
ck
lis
t

(m
od
ifi
ed
)

T
SD

=
>
95

%
be
fo
re

fi
rs
t

tr
ea
tm

en
t

M
et
an
d
un
m
et
co
nc
er
ns

in
pa
tie
nt
s
pr
io
r
to

tr
ea
tm

en
t

co
m
m
en
ce
m
en
t.

A
ny

pr
im

ar
y
lu
ng

ca
nc
er
.

St
ag
e
an
d
PS

no
tg

iv
en
.

27
89
/1
69

>
50

%
pa
tie
nt

ha
d
m
aj
or

to
m
od
er
at
e

co
nc
er
ns

ab
ou
ti
lln

es
s,
fa
m
ily

fu
tu
re
,

bu
rd
en

an
d
en
er
gy

le
ve
ls
.>

40
%

ha
d

m
od
er
at
e
co
nc
er
ns

co
nc
er
ni
ng

em
ot
io
ns
,t
re
at
m
en
ta
nd

br
ea
th
le
ss
ne
ss
.

<
30

%
w
er
e
co
nc
er
ne
d
ab
ou
t

in
de
pe
nd
en
ce
.P

at
ie
nt
s
re
po
rt
ed

th
ei
r

he
al
th
ca
re
te
am

di
sc
us
se
d
43

%
of

th
ei
r

co
nc
er
ns
.

<
30

%
of

pa
tie
nt
s
co
nc
er
ne
d
ab
ou
tb
ei
ng

a
bu
rd
en
,a
nd

40
%

pa
tie
nt
s
co
nc
er
ne
d

ab
ou
tt
he
ir
en
er
gy

le
ve
lh

ad
th
ei
r
ne
ed
s

ad
dr
es
se
d
by

H
C
Ps
.

b1
,b
2,
b4
,b
5,
b7

d2
,d
4,
d6
,d
8

pf
co
nc
er
ns

re
fa
m
ily

em
ot
io
ns
,f
ee
lin

g
a

bu
rd
en
,i
nd
ep
en
de
nc
e

an
d
ap
pe
ar
an
ce

nc
co
nc
er
ns

re
ill
ne
ss
,

tr
ea
tm

en
t,
th
e
fu
tu
re

N
o.

A
ut
ho
rs
em

ph
as
is
e
im

po
rt
an
ce

of
ea
rl
y
id
en
tif
ic
at
io
n
of

co
nc
er
ns

to
en
ab
le
pr
ov
is
io
n
of

ap
pr
op
ri
at
e
se
rv
ic
es
.

H
of
fm

an
A
J

et
al
.2
00
7,

U
SA

Q
ua
nt
ita
tiv
e,
cr
os
s-
se
ct
io
na
ls
ec
-

on
da
ry

an
al
ys
is
,

C
an
ce
r
Sy
m
pt
om

E
xp
er
ie
nc
e

In
ve
nt
or
y
(p
ai
n,
fa
tig
ue

&
an
d

in
so
m
ni
a
sc
or
es
)

T
SD

=
<
56

da
ys

R
el
at
io
ns
hi
ps

am
on
gs
tp

ai
n,

fa
tig
ue
,i
ns
om

ni
a
an
d
ge
nd
er

in
pa
tie
nt
s
w
ith

N
SC

L
C
or

SC
L
C
on

ch
em

ot
he
ra
py

S
ta
ge
s
1–
4,
lim

ite
d
an
d

ex
te
ns
iv
e.
PS

no
tg

iv
en
.

30
80

Fr
eq
ue
nc
y
an
d
se
ve
ri
ty

of
sy
m
pt
om

s
as
se
ss
ed
.

Fa
tig

ue
m
os
tf
re
qu
en
tly

re
po
rt
ed

(9
7
%
)

fo
llo

w
ed

by
pa
in

(6
9
%
).

T
hr
ee
-w

ay
in
te
ra
ct
io
n
be
tw
ee
n
pa
in
,

fa
tig

ue
an
d
in
so
m
ni
a
no
ti
nf
lu
en
ce
d
by

st
ag
e
of

tr
ea
tm

en
t,
ag
e
or

co
m
or
bi
di
tie
s.
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pe
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at
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R
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d
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at
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at
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w
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o
st
ag
in
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at
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at
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at
io
n.
C
on
ce
rn
s

fo
r
fa
m
ily
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d
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pr
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at
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at
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at
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ra
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al
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re
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ra
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ra
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al
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ra
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ra
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at
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al
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ra
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ra
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ra
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al
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ra
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al
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al
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at
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O
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ag
no
si
s

Im
pa
ct
of

di
sc
lo
su
re

of
di
ag
no
si
s

on
qu
al
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d
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ro
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at
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d
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.
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al
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.
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at
be
gi
nn
in
g
of

tr
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re
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at
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at
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d
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at
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m
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th
an
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el
at
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p
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n
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s
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d

po
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le
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ea
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pr
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e
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ne
fi
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g
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op
te
d
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s.
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R
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at
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at
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ra
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R
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=
m
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ra
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ra
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re
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ra
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rd
en

N
o.

In
te
rv
en
tio

n
re
se
ar
ch

ne
ed
ed

to
id
en
tif
y
‘b
eh
av
io
ur

an
d
se
lf
-c
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ra
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at
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ra
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pe
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.
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re
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itu
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d
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et al.’s [44] mixed-method study in patients receiving radiother-
apy for non-small-cell lung cancer found that fatigue had less
than expected levels of interference on daily functions corre-
sponding to theWHO-ICF activities and participation domains.
However, respondents underreported and had difficulty de-
scribing their fatigue, minimising its impact when describing
a range of self-care strategies. Data collection was limited to
1 month post-diagnosis. In two papers reporting a longitudinal
secondary analysis of symptoms in patients treated with sur-
gery, radiotherapy or chemotherapy by Cooley et al. [47, 48],
disaggregated data reports found that fatigue was the most
prevalent symptom observed at all time points. Breathlessness
was not assessed. Whilst the term rehabilitation is not utilised,
Cooley et al. [47, 48] recommend use of recognised rehabilita-
tion strategies (exercise, positioning, relaxation, transcutaneous
neuro-electrical stimulation and goal planning) within symp-
tom management from diagnosis. Views of health care profes-
sionals on the delivery of interventions to manage a respiratory
symptom distress cluster were explored byWagland et al. [56].
Respondents reported that personalised non-pharmacological
interventions, including physiotherapy, should be delivered as
soon after the onset of symptoms as possible. Patients are per-
ceived to focus on pharmacological interventions and to avoid
talking about symptoms fearing a negative impact on treat-
ments offered.

Westerman [55] observed response discrepancies in the
measurement of fatigue during completion of the EORTC-
QLQ-C30 question ‘were you tired?’ Respondents answering
‘not at all’ on the standardised measure reported worsening
tiredness after each chemotherapy treatment, adding uncer-
tainty to the use of standardised measures in quality of life
measurement. The authors suggest that patients use ‘self-pre-
sentation’ as a coping strategy. Brant et al. [45] found that
patients receiving first-line chemotherapy for stages I–IV dis-
ease had high levels of symptoms at the start of treatment.
Fatigue increased over time and occurred in a cluster with
pain, depression, distress and sleep disturbance. The authors
recommend early supportive care for some. Fatigue was iden-
tified as causing distress in patients with stages I–IV lung
cancer receiving radiotherapy in a series of six studies explor-
ing a large data set in Sweden. Discrepancies in the assess-
ment of symptom occurrence and distress between patients,
informal carers and nurses in patients receiving radiotherapy
were observed by Broberger et al. [46]. However, all groups
ranked breathing, pain and fatigue as symptoms that would
cause the most distress. The implications for rehabilitation are
not discussed; however, prioritising preventative care for po-
tentially distressing symptoms as highly as symptom manage-
ment is recommended. Spontaneous ‘free-listing’ reports
of most distressing symptoms were analysed against
standardised measures in two studies. Broberger et al. [62]
compared spontaneously reported symptoms with ratings on
the EORTC-QLQ-C30 + LC13 in 46 patients at diagnosis and

at 6 months. A wide variety of symptoms changed over time
with fatigue, pain and dyspnoea spontaneously reported as
causing most distress at all time points. This was not reflected
in the intensity ratings of the EORTC-QLQ-30 + LC13. Fewer
patients spontaneously reported limitations in daily life at
6 months despite a greater number reporting distressing fa-
tigue, pain and breathlessness. Approximately 40 % of the
spontaneously reported concerns were not captured by the
EORTC-QLQ-30 + LC13. Implications for assessment but
not interventions were discussed. These findings were con-
firmed in a later study by Tishelman et al. [63], where
55–59 % of ‘free-listed’ symptoms and concerns were
identified by standardised measures. Fatigue was most fre-
quently the ‘most distressing’ free-listed symptom at all
time points following diagnosis. Limitations in daily life
and existential issues relating to outlook contributed to the
impact burden and were more frequently reported than
iatrogenic distress. The authors suggest that although they
appear to be undermanaged, the concerns identified could
and should be met by existing (undefined) health care
services. Further studies by this group explored the rela-
tionship between symptom intensity, frequency and distress
[53, 54]. Symptom distress was found to be stable over
time, whereas symptom intensity varied. Fatigue, pain and
breathlessness were the most distressing at all time points
even when severity was lower. Breathlessness was reported as
more distressing than fatigue, yet fatigue was reported with
greater intensity than breathlessness [53]. Distress is more
strongly associated with higher symptom severity closer to
death [54]. In a study examining all 400 patients in this data
set for the presence of symptom clusters 1 month following
diagnosis, fatigue and appetite loaded greatest onto pain and
respiratory symptom clusters but also loaded onto a mood and
outlook cluster [49]. The authors recommend that intervention
research focuses on managing all symptoms in clusters. In a
cross-sectional secondary analysis of fatigue, pain and insom-
nia data from the Cancer Symptom Experience Inventory,
Hoffman et al. [50] found that fatigue was most frequently
reported (97 %) in a three-way interaction between symptoms
observed and was not influenced by stage of treatment, age or
comorbidities. Breathlessness was observed to occur in 44 %
of the sample. Anticipatory and preventative symptom man-
agement delivered alongside cancer treatment is recommend-
ed. The management of symptoms in clusters was supported
in the findings of a longitudinal qualitative study by Lowe
et al. [51] and Molassiotis et al. [52] A respiratory symptom
distress cluster comprising of cough, breathlessness and fa-
tigue, and compounded by distress and associated meanings
(corresponding to WHO-ICF personal factors), impacted on
activities and participation in daily life.

Symptoms were investigated in relation to quality of life in
two studies. Langendijk et al. [61] explored the impact of pre-
treatment quality of life, prognostic factors and the presence
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and severity of respiratory symptoms on general symptoms
and quality of life in patients referred for radiotherapy treat-
ment. Dyspnoea was significantly associated with general
symptoms, physical and role functioning, quality of life and
fatigue 6 weeks after radiotherapy. The authors suggest that
the palliation of dyspnoea may have a beneficial effect on
fatigue, functional and global quality of life. Broberger [60]
investigated changes in and quality of life over time and found
no predictable ‘recalibration response shift’. Variations were
observed in global quality of life and fatigue over time in
unpredictable and unexpected directions. Implications for in-
terventions are not discussed.

Quality of life

The impact a positive diagnosis on quality of life was explored
in a longitudinal study by Lheureux et al. [57] Patients
with a high-performance status (0–2) reported quality of
life using a standard measure pre- and post-diagnosis. A
positive diagnosis led to decreases in physical (ρ0.03),
social (ρ0.014), role (ρ0.002) and emotional functioning
(ρ0.0001) in the absence of worsening symptom scores
(excepting arm pain). The authors suggest that the ob-
served function loss may relate to ‘moral anguish’ as pa-
tients’ report that they ‘do not want to have a walk’ or
that they ‘want to stay at home’. A significant deteriora-
tion in perceived physical and role functioning was ob-
served in a study by Montazeri et al. [58], evaluating
quality of life from pre-diagnosis to 3-month follow-up.
Findings were significant with moderate effect sizes. Re-
habilitation, including a potential role for physiotherapy to
improve physical mobility and functioning, is recommend-
ed alongside improved funding for palliative care to im-
prove functional outcomes. Morita et al. [59] observed
variations in subject specific quality of life scores com-
pared with sample means in physical and psychological
domains in psychosocial and functional domains after che-
motherapy treatment in patients with advanced disease and
suggest that supportive care interventions targeting individ-
uals’ specific domains of concern may influence quality of
life. Two studies exploring quality of life did not identify
significant changes in function or symptoms following
first-line treatment. Auchter et al. [68] explored quality
of life in patients with stage III disease and a high-
performance status undergoing accelerated radiotherapy.
Although physical and functional quality of life as mea-
sured by FACT-Lung decreased significantly during treat-
ment, these had returned to baseline by 4 weeks post-
treatment. Emotional functioning was found to improve
at all time points. No deterioration in social functioning
was observed. A relationship was observed between poorer
baseline scores and shorter overall survival. The authors report
that quality of life as measured by FACT-Lung can remain

stable through treatment despite progressive disease. Standard
deviations indicate variability within the sample. As data col-
lection was limited to 4 weeks post-treatment, long-term ef-
fects are not identified. Videtic et al. [69] explored quality of
life, fatigue and pulmonary function in patients with a high-
performance status, following stereotactic radiotherapy treat-
ment. Quality of life and pulmonary function did not decrease
significantly at 1 year post-treatment. Fatigue did not affect
quality of life at 1 year.

Unmet need, experiences of care and carer burden

Hill et al. explored met and unmet concerns in patients prior to
treatment [64]. Over 50 % of patients reported major concerns
about the future, their illness and being a burden. More than
40 % had moderate concerns about energy levels and breath-
lessness. However, fewer patients reported that their concerns
regarding the future, being a burden (<30%) and energy levels
(<40 %), were met. Moderate and minor concerns regarding
physical symptoms such as nausea and vomiting, pain and
breathlessness were more likely to have been responded to
by health care professionals. The authors highlight the impor-
tance of identifying concerns that are important to patients to
enable appropriate services to be provided.

Buchanan et al. [67] explored patient perceptions of anxi-
ety in their support network. Patient and perceived familial
anxiety increased as patient physical function declined and
was associated with dyspnoea, cough, haemoptysis, low
self-esteem and self-worth. Targeted supportive care measures
are recommended.

In a qualitative study, Krishnasamy et al. [66] explored
experiences of care following diagnosis. Patients reported
‘significant and relentless deterioration in physical function’,
which resulted in social isolation and concerns about being a
burden. By 6 months post-diagnosis, as disability increased,
family members felt more ‘isolated or unsupported’. In an
exploration of caregiver burden, Milbury et al. [65] found that
baseline carer health-related problems predicted both patient
and carer distress at 3 and 6 months. Schedule disruption for
carers also predicted financial strain in carers and distress in
patients at 3 months. The authors recommend that intervention
research to improve behavioural and self-care skills include
patients and their carers to promote more successful coping
with lung cancer.

Discussion

This systematic review has identified that patients newly di-
agnosed with inoperable lung cancer do experience functional
impairments, limitations and restrictions as described in the
WHO-ICF that may be amenable to rehabilitation interven-
tions. This review of supportive care literature supports the
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assertion by Rasmussen that there is ‘no comprehensive lan-
guage to describe bodily experiences’ [70]. Although a wide
range of conceptual terms are used to frame patient need,
objective functioning and rehabilitation need are rarely ex-
plored. This supports the findings of Maguire’s systematic
review of supportive care needs in patients with a lung cancer
diagnosis, across all time points which found that needs relat-
ing to daily living and practical concerns were given less focus
than those relating to symptoms, psychological, spiritual/ex-
istential, informational, social and family needs [71].

It is notable that the review yielded no results from the
rehabilitation literature. Symptom measures were most com-
monly utilised and revealed impairments in the body functions
domain of the WHO-ICF. Self-reported functioning was pre-
dominantly evaluated with quality of life measures and re-
vealed perceived limitations and restrictions corresponding
to the WHO-ICF activities and participation domains. Person-
al and environmental factors such as beliefs, behaviours, so-
cial context and resources were explored in fewer studies.
Fatigue was observed most frequently, occurring in clusters
with multiple symptoms including breathlessness, cough and
pain. Fatigue, breathlessness and pain are recognised targets
for rehabilitation interventions [72–75] and correspond to sev-
eral body function one-level classifications of the WHO-ICF,
including mental functions; sensory functions and pain; func-
tions of the cardiovascular, haematological, immunological
and respiratory functions; and also neuro-musculoskeletal-
and movement-related functions. Symptoms were varyingly
associated with psychological distress, reduced physical
and role functioning and worsened over time. Despite
the symptom burden, personal factors revealed in mixed
methods and qualitative studies indicate that patients strive
to maintain normality and independence in everyday life
activities and fear being a burden to their families. This
suggests that symptoms, activities, participation and per-
sonal and environmental factors are important potential
targets for rehabilitation interventions.

Whilst early identification and management of distressing
symptoms and associated functional impact are recommend-
ed, the implications for patients’ potential need for specific
rehabilitation services are discussed in just five included stud-
ies [41, 44, 48, 56, 58].

The findings reveal gaps in the literature and support the
view that a limited understanding of the nature of disability
exists in cancer [76]. Studies predominantly conceptualise pa-
tients’ supportive care needs in terms of symptoms, quality of
life, distressing concerns or unspecified unmet need and rarely
in terms of rehabilitation need, disability or functional impair-
ment. It has been suggested that in attempting to minimise
disablement, rehabilitation services may neglect subjective
well-being as an outcome [77]. The findings of this review
suggest that the reverse may be the case in supportive care
services for patients with lung cancer, where efforts to

maximise quality of life neglect to minimise disability. A the-
oretical framework of patient experience which fails to fully
conceptualise the specific disabling impact of diagnosis along-
side symptoms and quality of life influences the research
agenda and may affect the composition of supportive care
services provided [13, 78], including the underutilisation of
rehabilitation interventions in lung cancer [22]. The theoreti-
cal nuances of how need is conceptualised are revealed in a
study by Ugalde et al., exploring unmet need and distress in
lung cancer patients commencing any new course of treatment
[79]. Four of the top seven identified needs described as psy-
chological and emotional concerns relate to dimensions of
actual or potential functional impairment. For example, ‘feel-
ing dependent on others’ and ‘frustration not being able to do
things you used to’ are described as psychological and emo-
tional concerns. However, such concerns may be ameliorated
by rehabilitation interventions to support role function in de-
sired daily activities and could be described as rehabilitation
need, relating to several domains of the WHO-ICF. Personal
beliefs alongside particular environmental and social circum-
stances may interact and contribute to the development of
physical impairments, symptoms and psychological distress,
influencing functional performance and coping. Patients may
adopt an optimistic perspective, positive self-presentation and
normalisation as coping strategies and be reluctant to admit to
rehabilitation need, particularly if they feel it may limit treat-
ments offered [22]. If screening for actual and potential func-
tional impairments and decline across all domains of the
WHO-ICF is not undertaken, opportunities to refer to appro-
priate rehabilitation services may be missed [21, 80].

Early rehabilitation interventions to address impact of
symptoms and psychological distress may support patients
to achieve their expressed desires to remain functionally inde-
pendent and to minimise their sense of burden on others. As
several authors have indicated in this review, a preventative
approach to symptom management is likely to be beneficial
[46, 50, 53, 54]. Rehabilitation interventions delivered by a
coordinated multiprofessional team (including occupational
therapy, physiotherapy, dietitians, speech and language thera-
pists and in some countries, physiatrists) [28, 81–88] may
minimise the onset and impact of distressing symptoms such
as fatigue, breathlessness and pain on participation in activi-
ties of daily living. Cheville describes how rehabilitation has
the potential to ‘decelerate disablement’ [22]. None of the
studies explored patient preferences for the management of
distressing symptoms and functional impairments at diagno-
sis. Potential barriers to rehabilitation may include fluctuating
patient health status, psychological distress and busy sched-
ules of appointments for investigations and treatments [89].
Patients and health care professionals may identify the post-
anti-neoplastic treatment phase as the point to introduce symp-
tom and rehabilitation interventions [56, 90, 91], although at
this point, disablement may be established and be more

Support Care Cancer



difficult to reverse. These factors should influence future re-
search into the timing and configuration of rehabilitation services
for patients following diagnosis with inoperable lung cancer.

Review strengths and limitations

Although the reviewwas conducted using systematic methods
according to established guidance to enable critique and re-
producibility of the findings [32, 33], we cannot be certain that
all relevant papers were retrieved. The grey literature was not
searched, and no authors were contacted. The large number of
heterogeneous papers created challenges and limits methodo-
logical quality analysis of included papers and the findings.
Accordingly, Hawker’s criteria [37] were selected to evaluate
quality, and whilst methodological issues are not presented in
detail, the summary findings are presented according to pri-
mary aim and provide an explicit indication of the strength of
each study. The heterogeneity of included papers precludes
statistical analysis of findings, and whilst the narrative synthesis
was conducted rigorously, there is a risk of subjective research-
er bias. However, the broad and encompassing inclusion criteria
of qualitative and quantitative empirical research give strength
to the review, enabling the aims of the review to be met.

Conclusion

Patients newly diagnosed with inoperable lung cancer experi-
ence a range of disabling symptoms and concerns, which im-
pact on functional quality of life suggesting a need for early
rehabilitation interventions. However, this review has
highlighted that little evidence exists to determine the specific
content, mode of delivery or acceptability to patients of reha-
bilitation interventions in the post-diagnosis phase. A rehabil-
itative approach in the management of patients newly diag-
nosed with inoperable lung cancer would include a baseline
assessment of function prior to the commencement of treat-
ment, anticipate the onset of known disabling risk factors and
instigate rehabilitation interventions to mitigate their impact,
thus decelerating functional impairment and disablement. Fur-
ther research is needed to identify if tailored and targeted
rehabilitation interventions, acceptable to patients and pro-
viders of care, support functional performance across all do-
mains of the WHO-ICF in the post-diagnosis phase following
diagnosis with inoperable lung cancer.
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