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ABSTRACT

The population of colorectal cancer (CRC) survivors is growing
and many survivors experience deteriorated health-related
quality of life (HRQoL) in both early and late post-treatment
phases. Identification of CRC survivors at risk for HRQoL
deterioration can be improved by using prediction models.
However, suchmodels are currently not available for oncology
practice. As a starting point for developing prediction models
of HRQoL for CRC survivors, a comprehensive overview of
potential candidate HRQoL predictors is necessary. Therefore,
a systematic literature review was conducted to identify
candidate predictors of HRQoL of CRC survivors. Original
research articles on associations of biopsychosocial factors
with HRQoL of CRC survivors were searched in PubMed,
Embase, and Google Scholar. Two independent reviewers
assessed eligibility and selected articles for inclusion (N5 53).
Strength of evidence for candidate HRQoL predictors was

graded according to predefined methodological criteria. The
World Health Organization’s International Classification of
Functioning, Disability and Health (ICF) was used to develop a
biopsychosocial framework in which identified candidate
HRQoL predictors were mapped across the main domains of
the ICF: health condition, body structures and functions,
activities, participation, and personal and environmental fac-
tors. The developed biopsychosocial ICF framework serves
as a basis for selecting candidate HRQoL predictors, thereby
providing conceptual guidance for developing comprehen-
sive, evidence-based prediction models of HRQoL for CRC
survivors. Such models are useful in clinical oncology practice
to aid in identifying individual CRC survivors at risk for HRQoL
deterioration and could also provide potential targets for a
biopsychosocial intervention aimed at safeguarding the HRQoL
of at-risk individuals.The Oncologist 2016;21:433–452

Implications for Practice:More and more people now survive a diagnosis of colorectal cancer. The quality of life of these cancer
survivors is threatenedbyhealthproblemspersisting foryearsafterdiagnosis andtreatment. Early identificationofsurvivorsat risk
ofexperiencing lowqualityof life in the future is thus important for takingpreventivemeasures.Clinicalpredictionmodelsaretools
thatcanhelponcologists identifyat-risk individuals.However, suchmodelsarecurrentlynotavailable forclinical oncologypractice.
This systematic reviewoutlines candidatepredictorsof lowqualityof lifeofcolorectal cancer survivors, providinga firmconceptual
basis for developing prediction models.

INTRODUCTION

Globally, the number of people surviving colorectal cancer
(CRC) is growing [1, 2]. CRC and its treatment can be ac-
companied by adverse effects that may compromise the
health-related quality of life (HRQoL) of CRC survivors [3, 4].
CRC treatment can cause symptoms such as pain, bowel
dysfunction, and fatigue that can negatively impact physical

functioning and performance of activities of daily living [5, 6].
Additionally, a CRC diagnosis can have a strong psychological
impact onemotional functioning, such as fear about the illness
and death, that could lead to sleep disruption, anxiety, and
depression [6, 7]. Furthermore, CRC survivors may experience
restrictions in social and role functioning, particularly their
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ability to participate in community activities, engage in social
networks, and perform work [8]. Thus, CRC survivors are
frequently in need of care aimed at safeguarding their HRQoL.

Identification of CRC survivors at risk for HRQoL de-
terioration is crucial for providing appropriate care. Clinical
prediction models of HRQoL can serve as an invaluable aid in
practice to identify at-risk individuals, basedonamultivariable
set of HRQoL predictors [9]. These types of prognostic models
estimate the probability of a future health-related outcome
(e.g., HRQoL) on the basis of a multivariable combination of
predictors. Such prior knowledge could help clinicians make
informed decisions about tailored care in anticipation of pos-
sible future HRQoL deterioration [10]. However, no evidence-
based prediction models for HRQoL of CRC survivors are
currently available for clinical oncology practice. A broad
overview of potential candidate predictors constitutes the
first step toward developing evidence-based prediction
models that incorporate relevant candidate HRQoL predictors
based on the current best evidence fromHRQoL studies in CRC
survivors [11, 12].

Since the concept of HRQoL is complex and multidimen-
sional, comprising physical, social, emotional, and cognitive
aspects [13], use of a guiding theoretical framework is
recommended to improve the identification of potential
candidate HRQoL predictors [14]. The International Classifica-
tion of Functioning, Disability and Health (ICF) can be used
for that purpose as a health condition-specific classification
and mapping system for HRQoL research [15]. The ICF is a
biopsychosocial framework of health and functioning, de-
veloped by the World Health Organization [16], in which
HRQoL is conceptualized as the subjective perception of an
individual’s level of functioning and health status within the
context of environmental and personal factors (Fig. 1) [17, 18].
Recently, the applicability of the ICF for studying relevant
aspects of HRQoL in CRC survivors was reported [19]. The ICF
emphasizes both biomedical and psychosocial aspects of
health and functioning, as well as contextual factors that
influence functioning; therefore, the ICF framework is useful
for comprehensive mapping of candidate HRQoL predictors.

The aim of this systematic literature review was to iden-
tify important candidate predictors of HRQoL of CRC survi-
vors through an ICF-based biopsychosocial approach, thereby
providing conceptual guidance for developing evidence-
based prediction models of HRQoL of CRC survivors. Such
prediction models are useful clinical aids for identifying
individuals at risk for HRQoL deterioration following CRC
diagnosis and treatment, and can also provide potential
targets for behavioral (e.g., lifestyle) and psychosocial
interventions aimed at safeguarding the HRQoL of at-risk
CRC survivors.

MATERIALS AND METHODS

Search Strategy and Selection Criteria
The main research question for the systematic review was
“What are relevant biopsychosocial candidate predictors of
HRQoL of CRC survivors?” For the purpose of this systematic
review, a CRC survivorwas defined as any individual livingwith
a CRC diagnosis (any tumor stage) from the time of diagnosis
until the endof life [20]. HRQoLwas defined as theQoL related

to one’s health and functioning status (i.e., the subjective
perception of an individual’s level of functioning or disability
in the context of the individual’s health condition and envi-
ronmental and personal factors) [17, 18, 21]. A candidate
predictor was defined as any biopsychosocial factor (i.e., re-
lated todemographic, clinical, psychological, lifestyle, and social
characteristics) having an association with HRQoL, either cross-
sectionally or longitudinally.

PubMed, Embase, and Google Scholar were used for the
systematic literature search (Table 1). Eligible for inclusion
were original research articles describing results of multi-
variable analyses in CRC survivors, with HRQoL as primary
outcome. Articles presenting results of only univariate
analyseswere considerednoteligiblebecauseof the inherent
multivariable nature of prediction models [9]. Detailed
eligibility criteria are presented in Table 2. In total, 289 re-
cords were potentially eligible for inclusion (Fig. 2). The titles
and abstracts of these records were systematically screened
for eligibility by two independent reviewers (B.W.A.v.d.L.,
M.J.L.B) who reached consensus on excluding records at
this stage only when those records were clearly not eligible
(e.g., review articles or etiologic studies) and on the final
selection of 49 records eligible for full-text screening. The
two reviewers subsequently assessed eligibility of full-text
articles. Through citation tracking, 73 additional records
were identified and full texts of these articles were also
assessed for eligibility. Finally, 53 articles were included in
the review (Fig. 2).

Grading the Evidence
During data extraction, potentially relevant candidate HRQoL
predictors were initially identified based on statistical sig-
nificance (i.e., factors for which a statistically significant as-
sociation with HRQoL was observed in individual studies).
Next, the strength of evidence for identified factors was
assessed by a straightforward, stepwise scoring and grading
procedure, based on previously recommended procedures for
assessing the quality of evidence from prognostic research
[22, 23]. Briefly, the procedure consisted of three consecutive
steps (Fig. 3).

First, a quality score was assigned to each individual study
basedon studydesign (longitudinal vs. cross-sectional studies)
and sample size (n , 100 vs. n $ 100). The methodological
rationalebehind thequality scorewasthat longitudinal studies
provide more valid prognostic evidence than cross-sectional
studies and that larger studies providemore reliable evidence
than smaller studies [22]. Second, the consistency of evi-
dence for each of the identified factors was assessed across
different studies by summing the quality scores from step 1
for individual studies that observed the same association of
a particular factor with HRQoL. An established ICF linking
procedure was used in this step to group factors that were
conceptually alike by linking them to the corresponding ICF
category [24]. The consistency of evidence was categorized as
follows: A 5 highly consistent (sum score $6 points), B 5
moderately consistent (sum score of 4–5 points), and C 5
weakly consistent (sum score ,4 points). The third step
comprised the grading of the overall strength of evidence for
potential candidate HRQoL predictors. For each identified
factor, the evidence was graded as “strong” if it was a factor
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belonging to category A from step 2; “weak-to-moderate/
inconclusive” if it was a factor belonging to categories B or C
from step 2; or “inconsistent” in case of contradictory findings
for the same factor in different studies, irrespective of the
categories assigned in step 2.

Mapping Factors Into the ICF Framework
Identified factors weremapped into the appropriate domains
of the ICF framework, based on the ICF linking procedure
applied during step 2 of the evidence grading. For example,
body mass index (BMI) was linked to the ICF category b530
“Weight maintenance functions,” which belongs to the body
structures/functions domainof the ICF framework. In thisway,
a conceptual biopsychosocial model of potential candidate
predictors of HRQoL was developed for CRC survivors.

RESULTS

Study Characteristics
Study populations consisted of CRC survivors (n 5 42), or
exclusively rectal cancer (n 5 7) or colon cancer survivors
(n5 4). In total, 36 studies were cross-sectional and 17 were
longitudinal. The most frequently used cancer-specific HRQoL
questionnaires were the Functional Assessment of Cancer

Therapy-Colorectal (N5 19) [25] and the European Organiza-
tion for Research and Treatment of Cancer Quality of Life
Questionnaire (EORTC QLQ)-Core 30 (N 5 12) [26], often
supplementedwith theCRC-specificmoduleEORTCQLQ-CR38
(N 5 8) [27]. The Short-Form Health Survey was the most
frequently used generic HRQoL questionnaire (N 5 18) [28].
The included articles (N5 53) were published between 1994
and 2014 (Table 3).

Strengthof Evidence forPotential CandidatePredictors
Within ICF Domains
The identified factors were mapped into the biopsychosocial
ICF framework and arranged in accordance with the graded
strength of evidence for their potential relevance as candidate
HRQoL predictors (Fig. 4).

ICF Domains

Health Condition
Evidence was graded strong for the presence of a stoma and
comorbidity. Twelve studies (5 longitudinal) consistently
demonstrated that CRC survivors with a stoma reported lower
HRQoL, both in early phases from 6 weeks up to 2 years
postdiagnosis [29–34] and in later phases from 2 years to

Table 1. Search terms used for systematic literature searcha

Database Search terms

PubMedb ((colorectal neoplasms AND survivor*) AND

(health-related quality of life OR quality of life OR depression OR pain OR anxiety OR fatigue ORwell-being) AND

(predict* OR determinant* OR risk factors))

Embasec ((colorectal cancer AND survivor*) AND

(health-related quality of life OR quality of life OR depression OR pain OR anxiety OR fatigue ORwell-being) AND

(predict* OR determinant* OR risk factors))

Google Scholar ((“colorectal neoplasms” AND survivor*) AND

(health-related quality of life OR quality of life OR depression OR pain OR anxiety OR fatigue ORwell-being) AND

(predict* OR determinant* OR risk factors))
aSearched databases were PubMed, Embase, and Google Scholar. The initial literature search was performed on September 8, 2014.
bA combination of medical subject heading (MeSH) terms and free-text search terms was used. MeSH terms were as follows: “colorectal neoplasms,”
“quality of life,” “depression,” “pain,” “anxiety,” and “fatigue.”
cA combination of Emtree terms and free-text search terms was used. Emtree terms were as follows: “colorectal cancer,” “quality of life,” “depression,”
“pain,” “anxiety,” and “fatigue.”

Figure 1. The biopsychosocial framework of the International Classification of Functioning, Disability and Health [16]. Health-related
quality of life is conceptualized in the framework as the subjective perception of an individual’s level of functioning or disability in the
context of the individual’s health condition and environmental and personal factors [17, 19].
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over 5 years postdiagnosis [35–40]. Additionally, 9 studies
(2 longitudinal) showed that CRC survivors with 1 or more
comorbid conditions reported lower HRQoL up to 10 years
postdiagnosis [31, 36, 38–44].

Evidence was graded weak-to-moderate/inconclusive for
chemotherapy-induced neuropathy symptoms and disease
recurrence. Cross-sectional associations were observed of
more peripheral neuropathy symptoms in CRC survivors [45,
46] and tumor recurrence in rectal cancer survivors [40] with

lower HRQoL. Evidence was graded inconsistent for tumor
stage and localization. Either associations of higher tumor
stage with lower HRQoL were observed [29, 33, 35, 40, 42, 43,
47, 48] or there was no significant association between tumor
stage and HRQoL [32, 39, 41, 49–51]. Similarly, studies
observed either no significant association between tumor
localization and HRQoL [29, 32, 42, 51] or that rectal cancer
survivors reported lower HRQoL than colon cancer survivors
[35, 48].

Figure2. Flowdiagramof record identificationandscreeningphases, eligibilityassessment, andnumberof includedarticles (accordingto
the Preferred Reporting Items for Systematic Reviews and Meta-analyses: the PRISMA statement [94]). During screening of titles and
abstracts, only records that were considered clearly ineligible by two independent reviewers were excluded for further (full-text)
screening (e.g., a review article or an etiologic study).

Table 2. Eligibility criteria for selection of original research articles to be included in the review

Criteria category Criteria

Inclusion - Original research articles focusing on HRQoL in CRC survivors

- Articles of observational or experimental studies describing results of multivariable analysis in CRC survivors with
HRQoL as primary outcome

- Articles published between 1990 and 2014

- Articles in English language of which full text was available

Exclusion - Articles focusing not on HRQoL as amultidimensional construct, but only on specific domains (e.g., only the sexual
functioning aspect of HRQoL)

- Studies of CRC etiology

- Studies in mixed cancer survivor populations (i.e., presenting results not specific for CRC survivors)

- Studies presenting only results of comparisons between CRC survivors and other populations (e.g., population of
healthy individuals)

- Review articles, book chapters, articles in press, and abstracts

Abbreviations: CRC, colorectal cancer; HRQoL, health-related quality of life.
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Body Functions/Structures
Evidence was graded strong for BMI, fatigue, psychological
distress, anxiety, and depression. Four studies (2 longitudinal)
found that CRC survivors with higher BMI (i.e.,.25–30 kg/m2)
reported lower HRQoL in periods from 6 months up to 10
years postdiagnosis than survivors with lower BMI [31, 44,
52, 53]. Additionally, 2 longitudinal studies observed that
higher levels of fatigue were associated with lower HRQoL
reported by CRC survivors up to 5 years postdiagnosis [34, 35].
Four studies (2 longitudinal) found that CRC survivors with
higher levels of psychological distress, anxiety, or depres-
sion reported lower HRQoL up to 5 years post-treatment
[50, 51, 54, 55].

Evidence was graded weak-to-moderate/inconclusive for
performance status, fecal control problems or incontinence,
nausea, chronic diarrhea, constipation, pain, and smoking.
Studies observed that poor performance status (i.e., problems
with daily functioning) was associated with lower HRQoL
reported by CRC [32] and colon cancer survivors [56]. Other
studiesobservedassociationsofproblemswith fecal controlor
incontinence [34, 50], chronic diarrhea [32, 41], constipation
[32],nausea [34],pain [38], andsmoking [35,57,58]with lower
HRQoL of CRC survivors.

Activities
Evidence was graded strong for physical activity. Ten cross-
sectional studies showed that lower levels of total physical
activity, light physical activity, and moderate-to-vigorous
physical activity (MVPA), as well as not adhering to physical
activity guidelines (i.e., MVPA $150 minutes/week) were

significantly associated with lower HRQoL in CRC survivors up
to 10 years postdiagnosis [34, 53, 57–64]. Furthermore, 3
longitudinal studies found that CRC survivorswho reported no
change or a decrease of their habitual physical activity level
postdiagnosis had lower HRQoL than survivors reporting to
have increased their physical activity level up to 2 years
postdiagnosis [65–67].

Ten cross-sectional studies showed that lower levels
of total physical activity, light physical activity and
moderate-to-vigorous physical activity (MVPA), as
well as not adhering to physical activity guidelines
(i.e., MVPA $150 minutes/week) were significantly
associatedwith lowerHRQoL inCRCsurvivorsup to10
years postdiagnosis.

Evidence was graded weak-to-moderate/inconclusive
for factors related to sedentary behavior and health literacy.
Associations were observed of increased television view-
ing time (a specific sedentary behavior) with decreased
HRQoL [68]. Low subjective functional health literacy
(i.e., basic reading/writing skills needed to understand
health information) was associated with lower HRQoL of
CRC survivors [58].

Participation
In the participation domain of the ICF, no factors were
identified for which evidence was graded strong. Evidence

Figure 3. Stepwise scoring and grading procedure applied to assess the strength of evidence for candidate predictors of HRQoL of CRC
survivors. In step 2, previously published linking rules for the International Classification of Functioning, Disability and Health (ICF) [24]
were used to group factors that were conceptually alike by linking them to the corresponding ICF category. As an example, the factors
psychological distress, anxiety, and depression correspond to the same ICF category: b152 Emotional functions. Articles observing similar
associations of these factorswithHRQoLwere therefore grouped, and quality scores from step 1 for these articles could thus be summed
to assess the consistency of evidence for associations of these particular factors with HRQoL.

Abbreviations: CRC, colorectal cancer; HRQoL, health-related quality of life.

www.TheOncologist.com ©AlphaMed Press 2016

Bours, van der Linden,Winkels et al. 437

http://www.TheOncologist.com


Ta
b
le
3.

O
ve
rv
ie
w
o
f
ar
ti
cl
es

in
cl
u
d
ed

in
th
e
sy
st
em

at
ic
re
vi
ew

(N
5

53
)

A
u
th
o
r
(y
ea
r)

Co
u
n
tr
y

Sa
m
p
le
ch
ar
ac
te
ri
st
ic
s

St
u
d
y
d
es
ig
n

Ca
n
d
id
at
e
p
re
d
ic
to
rs

H
R
Q
o
L
m
ea
su
re
(s
)

Q
u
al
it
at
iv
e
su
m
m
ar
y
o
f
m
ai
n

re
su
lt
s

Q
u
al
it
y

sc
o
re

a

A
n
d
ry
ko
w
sk
i

(2
01

3)
[7
1]

Th
e

N
et
h
er
la
n
d
s

1,
30

0
st
ag
e
I–
IV

C
R
C
su
rv
iv
o
rs
;

m
ea
n
ag
e:
69

ye
ar
s;
57

%
m
en

;
av
er
ag
e
4
ye
ar
s
p
o
st
d
ia
gn
o
si
s

C
ro
ss
-s
ec
ti
o
n
al

SE
S
as

p
ri
m
ar
y
d
et
er
m
in
an
t;

so
ci
o
d
em

o
gr
ap
h
ic
an
d
cl
in
ic
al

ch
ar
ac
te
ri
st
ic
s

SF
-3
6

Lo
w
er

SE
S
as
so
ci
at
ed

w
it
h

lo
w
er

H
R
Q
o
L

1

A
n
th
o
ny

(2
00

3)
[7
5]

U
.S
.

71
m
al
e
p
at
ie
n
ts
w
it
h
st
ag
e
I–
IV

C
R
C
;m

ed
ia
n
ag
e:
66

ye
ar
s

Lo
n
gi
tu
d
in
al
;

m
ea
su
re
m
en

ts
at

d
ia
gn
o
si
s
(b
as
el
in
e)
an
d
12

m
o
n
th
s
p
o
st
d
ia
gn
o
si
s

B
as
el
in
e
H
R
Q
o
L;

so
ci
o
d
em

o
gr
ap
h
ic
an
d
cl
in
ic
al

ch
ar
ac
te
ri
st
ic
s

FA
C
T-
C

Lo
w
er

b
as
el
in
e
H
R
Q
o
L
an
d

o
cc
u
rr
en

ce
o
f
p
er
io
p
er
at
iv
e

co
m
p
lic
at
io
n
s
as
so
ci
at
ed

w
it
h

lo
w
er

H
R
Q
o
L

2

B
al
d
w
in
(2
00

9)
[8
1]

U
.S
.

28
6
C
R
C
su
rv
iv
o
rs
w
it
h

o
st
o
m
ie
s;
m
ea
n
ag
e:
72

ye
ar
s,

59
%
m
en

;a
ve
ra
ge

12
ye
ar
s

p
o
st
su
rg
er
y

C
ro
ss
-s
ec
ti
o
n
al

Se
x;
so
ci
o
d
em

o
gr
ap
h
ic
an
d

cl
in
ic
al
ch
ar
ac
te
ri
st
ic
s

m
C
O
H
-Q
O
L-
O
st
o
m
y;

SF
-3
6

Fe
m
al
e
se
x
as
so
ci
at
ed

w
it
h

lo
w
er

H
R
Q
o
L

1

B
la
n
ch
ar
d
(2
00

8)
[5
7]

U
.S
.

1,
91

8
st
ag
e
I–
IV

C
R
C
su
rv
iv
o
rs
;

m
ea
n
ag
e:
70

ye
ar
s;
53

%
m
en

;
2–

10
ye
ar
s
p
o
st
d
ia
gn
o
si
s

C
ro
ss
-s
ec
ti
o
n
al

Li
fe
st
yl
e
va
ri
ab
le
s
(m

ee
ti
n
g

re
co
m
m
en

d
at
io
n
s
fo
r
PA

,f
ru
it

an
d
ve
ge
ta
b
le
co
n
su
m
p
ti
o
n
,

an
d
sm

o
ki
n
g)
;l
ife
st
yl
e
b
eh

av
io
r

cl
u
st
er
sc
o
re
;s
o
ci
o
d
em

o
gr
ap
h
ic

an
d
cl
in
ic
al
ch
ar
ac
te
ri
st
ic
s

SF
-3
6

N
ot

m
ee
ti
ng

PA
,f
ru
it
an
d

ve
ge
ta
bl
e,
an
d
sm

ok
in
g

re
co
m
m
en
da
ti
on

s
(in

di
vi
du

al
ly
an
d
co
m
bi
ne
d
in
a

lif
es
ty
le
be
ha
vi
or

cl
us
te
rs
co
re
)

as
so
ci
at
ed

w
it
h
lo
w
er

H
R
Q
oL

1

B
la
n
ch
ar
d
(2
01

0)
[5
2]

U
.S
.

66
8
st
ag
e
I–
IV

C
R
C
su
rv
iv
o
rs
;

m
ea
n
ag
e:
70

ye
ar
s;
53

%
m
en

;
2–

10
ye
ar
s
p
o
st
d
ia
gn
o
si
s

C
ro
ss
-s
ec
ti
o
n
al

B
M
I(
h
ea
lt
hy

w
ei
gh
t,

o
ve
rw

ei
gh
t,
o
b
es
e)
,P
A

(m
ee
ti
n
g
re
co
m
m
en

d
at
io
n
s

ye
s/
n
o
);
so
ci
o
d
em

o
gr
ap
h
ic
an
d

cl
in
ic
al
ch
ar
ac
te
ri
st
ic
s

SF
-3
6

H
ig
h
er

B
M
Ia
ss
o
ci
at
ed

w
it
h

lo
w
er

H
R
Q
o
L

1

B
u
ff
ar
t
(2
01

2)
[6
2]

Th
e

N
et
h
er
la
n
d
s

1,
37

1
st
ag
e
I–
IV

C
R
C
su
rv
iv
o
rs
;

m
ea
n
ag
e:
70

ye
ar
s;
56

%
m
en

;
av
er
ag
e
4
ye
ar
s
p
o
st
d
ia
gn
o
si
s

C
ro
ss
-s
ec
ti
o
n
al

PA
le
ve
l;
so
ci
o
d
em

o
gr
ap
h
ic
an
d

cl
in
ic
al
ch
ar
ac
te
ri
st
ic
s

SF
-3
6

Lo
w
er

le
ve
ls
o
f
M
V
PA

as
so
ci
at
ed

w
it
h
lo
w
er

H
R
Q
o
L

1

C
h
am

b
er
s
(2
01

2)
[3
5]

A
u
st
ra
lia

76
3
st
ag
e
I–
III
C
R
C
su
rv
iv
o
rs
;a
ge

ra
n
ge
:2
0–

80
ye
ar
s,
54

%
m
en

Lo
n
gi
tu
d
in
al
;

m
ea
su
re
m
en

ts
at

5
m
o
n
th
s
(b
as
el
in
e)

an
d
5

ye
ar
s
p
o
st
d
ia
gn
o
si
s

So
ci
o
d
em

o
gr
ap
h
ic
va
ri
ab
le
s,

h
ea
lt
h
an
d
lif
es
ty
le
b
eh

av
io
rs

(i
n
cl
u
d
in
g
PA

),
p
sy
ch
o
lo
gi
ca
l

va
ri
ab
le
s
(o
p
ti
m
is
m
,c
an
ce
r

th
re
at

ap
p
ra
is
al
),
an
d
p
er
ce
iv
ed

so
ci
al
su
p
p
o
rt

FA
C
T-
G
;F
A
C
T-
C

H
ig
h
er

d
is
ea
se

st
ag
e,
h
av
in
g
a

st
o
m
a,
h
av
in
g
a
re
ct
al
tu
m
o
r,

n
o
t
h
av
in
g
re
ce
iv
ed

ad
ju
va
n
t

tr
ea
tm

en
t
b
es
id
es

su
rg
er
y,

fa
ti
gu
e,
sm

o
ki
n
g,
fe
m
al
e
se
x,

b
ei
n
g
si
n
gl
e,
n
o
t
h
av
in
g
p
et
s,

n
o
p
ri
va
te

h
ea
lt
h
in
su
ra
n
ce
,

le
ss
p
er
ce
iv
ed

so
ci
al
su
p
p
o
rt
,

n
eg
at
iv
e
ca
n
ce
r
th
re
at

ap
p
ra
is
al
,l
o
w
er

o
p
ti
m
is
m
,

an
d
lo
w
er

b
as
el
in
e
H
R
Q
o
L

as
so
ci
at
ed

w
it
h
lo
w
er

H
R
Q
o
L

3

PA
le
ve
ls
n
o
t
si
gn
if
ic
an
tl
y

as
so
ci
at
ed

w
it
h
H
R
Q
o
L

C
o
u
rn
ey
a
(1
99

9)
[6
5]

C
an
ad
a

53
C
R
C
p
at
ie
n
ts
(8
5%

st
ag
e
II
an
d

III
);
m
ea
n
ag
e:
61

ye
ar
s;
60

%
m
en

Lo
ng
itu
di
na
l;
m
ea
su
re
m
en
ts

ap
pr
ox
im
at
el
y
2
m
on
th
s

po
st
su
rg
er
y
(b
as
el
in
e)
an
d

th
en

m
on
th
ly
ov
er
4-
m
on
th

pe
rio
d
po
st
su
rg
er
y

Ex
er
ci
se

b
eh

av
io
r;
b
as
el
in
e

H
R
Q
o
L

FA
C
T-
C

N
o
in
cr
ea
se

in
m
ild

ex
er
ci
se

fr
o
m

p
re
d
ia
gn
o
si
s
to

p
o
st
su
rg
er
y,
an
d
lo
w
er

b
as
el
in
e
H
R
Q
o
L
as
so
ci
at
ed

w
it
h
lo
w
er
H
R
Q
o
L
at
fo
llo
w
-u
p

2

(c
o
n
ti
n
u
ed

)

©AlphaMed Press 2016
TheOncologist®

438 Quality of Life Predictors in Colorectal Cancer



Ta
b
le
3.

(c
o
n
ti
n
u
ed

)

A
u
th
o
r
(y
ea
r)

Co
u
n
tr
y

Sa
m
p
le
ch
ar
ac
te
ri
st
ic
s

St
u
d
y
d
es
ig
n

Ca
n
d
id
at
e
p
re
d
ic
to
rs

H
R
Q
o
L
m
ea
su
re
(s
)

Q
u
al
it
at
iv
e
su
m
m
ar
y
o
f
m
ai
n

re
su
lt
s

Q
u
al
it
y

sc
o
re

a

D
u
n
n
(2
01

3)
[4
7]

A
u
st
ra
lia

1,
84

4
st
ag
e
I–
IV

C
R
C
p
at
ie
n
ts
;

ag
e
ra
n
ge
:2
0–

80
ye
ar
s;
60

%
m
en

Lo
n
gi
tu
d
in
al
;

m
ea
su
re
m
en

ts
at
5,
12

,2
4,

36
,4
8,
an
d
60

m
o
n
th
s

p
o
st
d
ia
gn
o
si
s

Ps
yc
h
o
lo
gi
ca
lv
ar
ia
b
le
s

(o
p
ti
m
is
m
,c
an
ce
r
th
re
at

ap
p
ra
is
al
,p
er
ce
iv
ed

so
ci
al

su
p
p
o
rt
);
so
ci
o
d
em

o
gr
ap
h
ic

an
d
cl
in
ic
al
ch
ar
ac
te
ri
st
ic
s

FA
C
T-
C

Po
or

so
ci
al
su
pp
or
t,
m
or
e

ne
ga
tiv
e
co
gn
it
iv
e
ap
pr
ai
sa
l,

lo
w
op
tim

is
m
,y
ou
ng
er
ag
e,

so
ci
oe
co
no
m
ic
di
sa
dv
an
ta
ge
,

fe
m
al
e
se
x,
an
d
re
m
ot
en
es
s
of

re
si
de
nc
e
(i.
e.
,a

pr
ox
y
m
ea
su
re

of
lo
w
er
SE
S)
as
so
ci
at
ed

w
ith

lo
w
er
H
R
Q
oL

3

Ed
u
ca
ti
o
n
al
le
ve
ln
o
t

si
gn
if
ic
an
tl
y
as
so
ci
at
ed

w
it
h

H
R
Q
o
L

G
ri
m
m
et
t
(2
01

1)
[5
9]

U
.K
.

49
5
st
ag
e
I–
III
C
R
C
su
rv
iv
o
rs
;

m
ea
n
ag
e:
68

ye
ar
s,
59

%
m
en

;
av
er
ag
e
2
ye
ar
s
p
o
st
d
ia
gn
o
si
s

C
ro
ss
-s
ec
ti
o
n
al

Li
fe
st
yl
e
va
ri
ab
le
s
(P
A
,f
ru
it
an
d

ve
ge
ta
bl
e
co
ns
um

pt
io
n,
sm

ok
in
g

st
at
us
,a
lc
oh

ol
us
e,
an
d
B
M
I)
,a
nd

he
al
th

be
ha
vi
or

sc
or
e
co
m
po

se
d

of
sm

ok
in
g,
al
co
ho

lu
se
,P
A
an
d

fr
ui
ta
nd

ve
ge
ta
bl
e
co
ns
um

pt
io
n;

so
ci
od

em
og
ra
ph

ic
an
d
cl
in
ic
al

ch
ar
ac
te
ri
st
ic
s

EO
R
TC

Q
LQ

-C
30

Le
ss
PA

,l
ow

fr
ui
ta
nd

ve
ge
ta
bl
e

co
ns
um

pt
io
n
(,

5
da
ily

po
rt
io
ns
),
no

nd
ri
nk
in
g
(v
s.

m
od

er
at
e
dr
in
ki
ng
),
no

rm
al

w
ei
gh
t
(v
s.
ov
er
w
ei
gh
t)
,a
nd

lo
w
er

he
al
th

be
ha
vi
or

sc
or
e

as
so
ci
at
ed

w
it
h
lo
w
er

H
R
Q
oL

1

Sm
o
ki
n
g
n
o
t
si
gn
if
ic
an
tl
y

as
so
ci
at
ed

w
it
h
H
R
Q
o
L

H
o
w
(2
01

2)
[7
6]

U
.K
.

62
p
at
ie
n
ts
w
it
h
st
ag
e
I–
III
lo
w

re
ct
al
ca
n
ce
r;
m
ed

ia
n
ag
e:

60
–
67

ye
ar
s;
66

%
m
en

Lo
n
gi
tu
d
in
al
;

m
ea
su
re
m
en

ts
p
re
su
rg
er
y

(b
as
el
in
e)

an
d
1
ye
ar

p
o
st
su
rg
er
y

Ty
p
e
o
fs
u
rg
er
y
(L
A
R
vs
.A

PR
);

so
ci
o
d
em

o
gr
ap
h
ic
an
d
cl
in
ic
al

ch
ar
ac
te
ri
st
ic
s

EO
R
TC

-Q
LQ

-C
R
38

;
C
o
lo
p
la
st
st
o
m
a
Q
o
L

q
u
es
ti
o
n
n
ai
re

H
av
in
g
u
n
d
er
go
n
e
LA
R
(v
s.

A
PR

)a
ss
o
ci
at
ed

w
it
h
lo
w
er

H
R
Q
o
L

2

H
u
ss
o
n
(2
01

3)
[7
2]

Th
e

N
et
h
er
la
n
d
s

13
9
st
ag
e
IV

(m
et
as
ta
ti
c)
C
R
C

su
rv
iv
o
rs
;m

ea
n
ag
e:
66

ye
ar
s;

66
%
m
en

;a
ve
ra
ge

3
ye
ar
s

p
o
st
d
ia
gn
o
si
s

C
ro
ss
-s
ec
ti
o
n
al

Pe
rc
ei
ve
d
re
ce
ip
to

fi
n
fo
rm

at
io
n

ab
o
u
tt
h
e
d
is
ea
se
,m

ed
ic
al
te
st
s,

tr
ea
tm

en
t
an
d
o
th
er

ca
re

se
rv
ic
es
;s
at
is
fa
ct
io
n
w
it
h

re
ce
iv
ed

in
fo
rm

at
io
n
;

so
ci
o
d
em

o
gr
ap
h
ic
an
d
cl
in
ic
al

ch
ar
ac
te
ri
st
ic
s

SF
-3
6

Pe
rc
ei
ve
d
re
ce
ip
t
o
f
m
o
re

in
fo
rm

at
io
n
ab
o
u
td
is
ea
se

an
d

o
th
er

ca
re

se
rv
ic
es

as
so
ci
at
ed

w
it
h
lo
w
er

H
R
Q
o
L

1

Sa
ti
sf
ac
ti
o
n
w
it
h
re
ce
iv
ed

in
fo
rm

at
io
n
n
o
t
si
gn
if
ic
an
tl
y

as
so
ci
at
ed

w
it
h
H
R
Q
o
L

H
u
ss
o
n
(2
01

4)
[5
8]

Th
e

N
et
h
er
la
n
d
s

1,
64

3
st
ag
e
I–
IV

C
R
C
su
rv
iv
o
rs
;

m
ea
n
ag
e:
69

ye
ar
s;
57

%
m
en

;
av
er
ag
e
4
ye
ar
s
p
o
st
d
ia
gn
o
si
s

C
ro
ss
-s
ec
ti
o
n
al

Su
bj
ec
tiv
e
fu
nc
tio
na
lh
ea
lth

lit
er
ac
y

(i.
e.
,b
as
ic
re
ad
in
g
an
d
w
rit
in
g
sk
ill
s

ne
ed
ed

to
un
de
rs
ta
nd

he
al
th

in
fo
rm

at
io
n)
,h
ea
lth

be
ha
vi
or
s
(P
A

le
ve
l,
al
co
ho
lc
on
su
m
pt
io
n
in
pa
st

12
m
on
th
s,
cu
rr
en
ts
m
ok
in
g

st
at
us
);
so
ci
od
em

og
ra
ph
ic
an
d

cl
in
ic
al
ch
ar
ac
te
ris
tic
s

EO
R
TC

Q
LQ

-C
30

Lo
w
su
b
je
ct
iv
e
fu
n
ct
io
n
al

h
ea
lt
h
lit
er
ac
y,
n
o
tm

ee
ti
n
g
PA

gu
id
el
in
es
,a
n
d
cu
rr
en

t
sm

o
ki
n
g
as
so
ci
at
ed

w
it
h
lo
w
er

H
R
Q
o
L

1

A
lc
o
h
o
lc
o
n
su
m
p
ti
o
n
an
d
B
M
I

n
o
t
si
gn
if
ic
an
tl
y
as
so
ci
at
ed

w
it
h
H
R
Q
o
L

(c
o
n
ti
n
u
ed

)

www.TheOncologist.com ©AlphaMed Press 2016

Bours, van der Linden,Winkels et al. 439

http://www.TheOncologist.com


Ta
b
le
3.

(c
o
n
ti
n
u
ed

)

A
u
th
o
r
(y
ea
r)

Co
u
n
tr
y

Sa
m
p
le
ch
ar
ac
te
ri
st
ic
s

St
u
d
y
d
es
ig
n

Ca
n
d
id
at
e
p
re
d
ic
to
rs

H
R
Q
o
L
m
ea
su
re
(s
)

Q
u
al
it
at
iv
e
su
m
m
ar
y
o
f
m
ai
n

re
su
lt
s

Q
u
al
it
y

sc
o
re

a

H
yp
h
an
ti
s
(2
01

1)
[5
4]

G
re
ec
e

14
4
su
rv
iv
o
rs
w
it
h

n
o
n
m
et
as
ta
ti
c
C
R
C
;m

ea
n
ag
e:

65
ye
ar
s;
67

%
m
en

;a
ve
ra
ge

2
ye
ar
s
p
o
st
d
ia
gn
o
si
s

Lo
n
gi
tu
d
in
al
;

m
ea
su
re
m
en

ts
at

ap
p
ro
xi
m
at
el
y
21

m
o
n
th
s

p
o
st
su
rg
er
y
(b
as
el
in
e)

an
d

1
ye
ar

fo
llo
w
-u
p
(i
.e
.,
12

m
o
n
th
s
af
te
r
b
as
el
in
e)

Ps
yc
h
o
lo
gi
ca
ld
is
tr
es
s,

p
er
so
n
al
it
y
va
ri
ab
le
s
(e
go

d
ef
en

se
m
ec
h
an
is
m
s,
h
o
st
ili
ty
,

se
n
se

o
fc
o
h
er
en

ce
);

so
ci
o
d
em

o
gr
ap
h
ic
an
d
cl
in
ic
al

ch
ar
ac
te
ri
st
ic
s

W
H
O
Q
O
L-
B
R
EF

Lo
w
er

b
as
el
in
e
H
R
Q
o
L,

in
cr
ea
se
d
p
sy
ch
o
lo
gi
ca
l

d
is
tr
es
s,
m
o
re

re
p
re
ss
io
n

d
ef
en

se
,w

ea
ke
r
se
n
se

o
f

co
h
er
en

ce
,a
n
d
b
ei
n
g

d
iv
o
rc
ed

/w
id
o
w
ed

/s
ep

ar
at
ed

as
so
ci
at
ed

w
it
h
lo
w
er

H
R
Q
o
L

3

In
o
u
e-
C
h
o
i

(2
01

3)
[8
0]

U
.S
.

38
3
fe
m
al
e
st
ag
e
I–
IV

C
R
C

su
rv
iv
o
rs
am

o
n
g
m
ix
ed

p
o
p
u
la
ti
o
n
o
fc
an
ce
r
su
rv
iv
o
rs

(i
n
cl
u
d
in
g
b
re
as
t,
gy
n
ec
o
lo
gi
ca
l,

an
d
o
th
er

ca
n
ce
r
ty
p
es
);
m
ea
n

ag
e:
79

ye
ar
s;
av
er
ag
e
9
ye
ar
s

p
o
st
d
ia
gn
o
si
s

C
ro
ss
-s
ec
ti
o
n
al

H
ea
lt
hy

lif
es
ty
le
sc
or
e
ba
se
d
on

ad
he
re
nc
e
to

W
CR

F/
A
IC
R
20
07

[8
2]
re
co
m
m
en
da
ti
on

s
(B
M
I#

25
kg
/m

2
,m

od
er
at
e-
to
-h
ig
h
PA

le
ve
l,
$
5
da
ily

se
rv
in
gs

of
fr
ui
ts

an
d
ve
ge
ta
bl
es
,$

25
g/
d
di
et
ar
y

fib
er

in
ta
ke
,,

80
g/
d
re
d
m
ea
t

in
ta
ke
,,

14
g/
d
al
co
ho
li
nt
ak
e,

,
2,
40
0
m
g/
d
so
di
um

in
ta
ke
);

so
ci
od

em
og
ra
ph

ic
an
d
cl
in
ic
al

ch
ar
ac
te
ri
st
ic
s

SF
-3
6

A
d
h
er
in
g
to

fe
w
er

lif
es
ty
le

re
co
m
m
en

d
at
io
n
s
as
so
ci
at
ed

w
it
h
lo
w
er

H
R
Q
o
L

1

Ja
n
se
n
(2
01

1)
[7
8]

G
er
m
an
y

48
3
st
ag
e
I–
IV

C
R
C
su
rv
iv
o
rs
;

m
ea
n
ag
e:
72

ye
ar
s;
38

%
w
o
m
en

;a
ve
ra
ge

5
ye
ar
s

p
o
st
d
ia
gn
o
si
s

C
ro
ss
-s
ec
ti
o
n
al

B
en

ef
it
fi
n
d
in
g
an
d

p
o
st
tr
au
m
at
ic
gr
o
w
th
;

so
ci
o
d
em

o
gr
ap
h
ic
an
d
cl
in
ic
al

ch
ar
ac
te
ri
st
ic
s

EO
R
TC

Q
LQ

-C
30

Lo
w
er

le
ve
ls
o
f
p
o
st
tr
au
m
at
ic

gr
o
w
th

as
so
ci
at
ed

w
it
h
lo
w
er

H
R
Q
o
L

1

B
en

ef
it
fi
n
d
in
g
n
o
t

si
gn
if
ic
an
tl
y
as
so
ci
at
ed

w
it
h

H
R
Q
o
L

Jo
h
n
so
n
(2
00

9)
[6
0]

U
.S
.

84
3
st
ag
e
I–
IV

C
R
C
su
rv
iv
o
rs
;

m
ea
n
ag
e:
82

ye
ar
s;
48

%
m
en

;
av
er
ag
e
8
ye
ar
s
p
o
st
d
ia
gn
o
si
s

C
ro
ss
-s
ec
ti
o
n
al

PA
le
ve
l(
to
ta
lP
A
,M

V
PA

,L
PA

);
so
ci
o
d
em

o
gr
ap
h
ic
an
d
cl
in
ic
al

ch
ar
ac
te
ri
st
ic
s

SF
-3
6

Lo
w
er

le
ve
ls
o
f
to
ta
lP
A
an
d

M
V
PA

as
so
ci
at
ed

w
it
h
lo
w
er

H
R
Q
o
L

1

Ke
rr
(2
00

3)
[7
3]

G
er
m
an
y

32
9
st
ag
e
I–
IV

re
ct
al
ca
n
ce
r

su
rv
iv
o
rs
;7
0%

,
70

ye
ar
s;
63

%
m
en

Lo
n
gi
tu
d
in
al
;y
ea
rl
y

m
ea
su
re
m
en

ts
b
et
w
ee
n
6

m
o
n
th
s
an
d
4
ye
ar
s

p
o
st
d
ia
gn
o
si
s

Pa
tie
nt
’s
sa
tis
fa
ct
io
n
w
ith

ho
sp
ita
l

st
ay
,p
hy
si
ci
an

co
m
m
un
ic
at
io
n,

an
d
af
te
rc
ar
e,
co
m
bi
ne
d
in
ov
er
al
l

co
m
m
un
ic
at
io
n
va
ri
ab
le
(c
le
ar
vs
.

un
cl
ea
r
co
m
m
un
ic
at
io
n)
;

so
ci
od
em

og
ra
ph
ic
an
d
cl
in
ic
al

ch
ar
ac
te
ri
st
ic
s

EO
R
TC

Q
LQ

-C
30

U
n
cl
ea
r
co
m
m
u
n
ic
at
io
n

as
so
ci
at
ed

w
it
h
lo
w
er

H
R
Q
o
L

3

Ki
lic

(2
01

2)
[7
7]

Tu
rk
ey

23
0
re
ct
al
ca
n
ce
r
p
at
ie
n
ts
w
h
o

h
ad

u
n
d
er
go
n
e
p
o
st
o
p
er
at
iv
e

ad
ju
va
n
t
ch
em

o
ra
d
io
th
er
ap
y;

m
ed

ia
n
ag
e:
55

ye
ar
s,
55

%
m
en

;
m
ed

ia
n
5
ye
ar
s
p
o
st
-t
re
at
m
en

t

C
ro
ss
-s
ec
ti
o
n
al

Ty
p
e
o
fs
u
rg
er
y
(L
A
R
o
rA

PR
)a
n
d

ti
m
e
si
n
ce

co
m
p
le
ti
o
n
o
f
al
l

tr
ea
tm

en
ts
(,

5
ye
ar
s
vs
.$

5
ye
ar
s
p
o
st
-t
re
at
m
en

t)
;

so
ci
o
d
em

o
gr
ap
h
ic
an
d
cl
in
ic
al

ch
ar
ac
te
ri
st
ic
s

EO
R
TC

-Q
LQ

-C
30

;
EO

R
TC

-Q
LQ

-C
R
38

H
av
in
g
u
n
d
er
go
n
e
A
PR

(v
s.

LA
R
)a
n
d
sh
o
rt
er

ti
m
e

p
o
st
-t
re
at
m
en

t
as
so
ci
at
ed

w
it
h
lo
w
er

H
R
Q
o
L

1

(c
o
n
ti
n
u
ed

)

©AlphaMed Press 2016
TheOncologist®

440 Quality of Life Predictors in Colorectal Cancer



Ta
b
le
3.

(c
o
n
ti
n
u
ed

)

A
u
th
o
r
(y
ea
r)

Co
u
n
tr
y

Sa
m
p
le
ch
ar
ac
te
ri
st
ic
s

St
u
d
y
d
es
ig
n

Ca
n
d
id
at
e
p
re
d
ic
to
rs

H
R
Q
o
L
m
ea
su
re
(s
)

Q
u
al
it
at
iv
e
su
m
m
ar
y
o
f
m
ai
n

re
su
lt
s

Q
u
al
it
y

sc
o
re

a

Kr
o
u
se

(2
00

9)
[3
6]

U
.S
.

49
1
st
ag
e
I–
IV

C
R
C
su
rv
iv
o
rs
;

m
ea
n
ag
e:
72

ye
ar
s;
62

%
m
en

;
av
er
ag
e
12

ye
ar
s
p
o
st
d
ia
gn
o
si
s

C
ro
ss
-s
ec
ti
o
n
al

Pr
es
en

ce
o
f
a
p
er
m
an
en

t
o
st
o
m
y;
so
ci
o
d
em

o
gr
ap
h
ic
an
d

cl
in
ic
al
ch
ar
ac
te
ri
st
ic
s

m
C
O
H
-Q
O
L-
O
st
o
m
y;

SF
-3
6

Pr
es
en

ce
o
f
a
p
er
m
an
en

t
o
st
o
m
y
(v
s.
an
as
to
m
o
si
s)
,

yo
u
n
ge
r
ag
e,
m
o
re

co
m
o
rb
id
it
y,
lo
w
er

h
o
u
se
h
o
ld

in
co
m
e,
an
d
w
o
rk

st
at
u
s

as
so
ci
at
ed

w
it
h
lo
w
er

H
R
Q
o
L

1

Le
w
is
(2
01

4)
[6
6]

U
.S
.

45
3
st
ag
e
II
co
lo
n
ca
n
ce
r

su
rv
iv
o
rs
;m

ea
n
ag
e:
63

ye
ar
s;

40
%
m
en

Lo
n
gi
tu
d
in
al
;

m
ea
su
re
m
en

ts
at

d
ia
gn
o
si
s
(b
as
el
in
e)

an
d
at

12
m
o
n
th
s
an
d
24

m
o
n
th
s

p
o
st
d
ia
gn
o
si
s

PA
le
ve
la
ss
es
se
d
o
ve
r
th
e

p
re
vi
o
u
s
12

m
o
n
th
s
an
d
o
th
er

se
lf
-r
ep

o
rt
ed

h
ea
lt
h
b
eh

av
io
rs

(d
ie
t,
su
p
p
le
m
en

t
u
se
,t
o
b
ac
co

u
se
,a
n
d
al
co
h
o
li
n
ta
ke
);

so
ci
o
d
em

o
gr
ap
h
ic
an
d
cl
in
ic
al

ch
ar
ac
te
ri
st
ic
s

FA
C
T-
C
;S
F-
12

Lo
w
er

le
ve
ls
o
f
vi
go
ro
u
s
PA

at
b
as
el
in
e
an
d
n
o
ti
n
cr
ea
si
n
g
PA

p
o
st
d
ia
gn
o
si
s
as
so
ci
at
ed

w
it
h

lo
w
er

H
R
Q
o
L

3

Li
u
(2
01

0)
[7
4]

U
.S
.

67
9
st
ag
e
I–
IV
C
R
C
su
rv
iv
o
rs
;a
ge

ra
n
ge
:3
9–

96
ye
ar
s;
59

%
m
en

;
av
er
ag
e
11

ye
ar
s
p
o
st
d
ia
gn
o
si
s

C
ro
ss
-s
ec
ti
o
n
al

M
ed

ic
al
an
d
su
rg
ic
al

co
m
p
lic
at
io
n
s;

so
ci
o
d
em

o
gr
ap
h
ic
an
d
cl
in
ic
al

ch
ar
ac
te
ri
st
ic
s

m
C
O
H
-Q
O
L-
O
st
o
m
y

H
av
in
g
en

te
ro
cu
ta
n
eo

u
s

fi
st
u
la
(a
m
o
n
g
p
at
ie
n
ts
w
it
h

o
st
o
m
ie
s)
,a
n
d
h
av
in
g
la
te
an
d

o
st
o
m
y-
re
la
te
d
co
m
p
lic
at
io
n
s

(a
m
o
n
g
re
ct
al
ca
n
ce
rp

at
ie
n
ts
)

as
so
ci
at
ed

w
it
h
lo
w
er

H
R
Q
o
L

1

Lu
n
d
y
(2
00
9)
[3
7]

U
.S
.

58
8
C
R
C
su
rv
iv
o
rs
;m

ea
n
ag
e:
71

ye
ar
s;
59

%
m
en

;m
ed

ia
n
10

ye
ar
s
p
o
st
su
rg
er
y

C
ro
ss
-s
ec
ti
o
n
al

H
o
u
se
h
o
ld
in
co
m
e;

so
ci
o
d
em

o
gr
ap
h
ic
an
d
cl
in
ic
al

ch
ar
ac
te
ri
st
ic
s

m
C
O
H
-Q
O
L-
O
st
o
m
y;

SF
-3
6

Lo
w
er

h
o
u
se
h
o
ld
in
co
m
e,

yo
u
n
ge
r
ag
e,
an
d
h
av
in
g
an

o
st
o
m
y
as
so
ci
at
ed

w
it
h
lo
w
er

H
R
Q
o
L

1

C
o
m
o
rb
id
it
y,
ed

u
ca
ti
o
n
le
ve
l,

m
ar
it
al
st
at
u
s,
se
x,
an
d

et
h
n
ic
it
y
n
o
t
si
gn
if
ic
an
tl
y

as
so
ci
at
ed

w
it
h
H
R
Q
o
L

Ly
n
ch

(2
00

7)
[3
4]

A
u
st
ra
lia

1,
96

6
C
R
C
su
rv
iv
o
rs
(D
u
ke
’s

st
ag
e
A
to

D
);
ag
e
ra
n
ge
:2
0–

80
ye
ar
s,
60

%
m
en

;a
ve
ra
ge

5
m
o
n
th
s
p
o
st
d
ia
gn
o
si
s.

C
ro
ss
-s
ec
ti
o
n
al

PA
le
ve
l(
p
re
d
ia
gn
o
si
s
le
ve
ls

re
tr
o
sp
ec
ti
ve
ly
as
se
ss
ed

);
so
ci
o
d
em

o
gr
ap
h
ic
an
d
cl
in
ic
al

ch
ar
ac
te
ri
st
ic
s

FA
C
T-
C

Lo
w
er
le
ve
ls
of
PA

,n
ot

be
in
g

m
ar
rie
d,
ha
vi
ng

a
st
om

a,
fa
tig
ue
,

na
us
ea
,a
nd

fe
ca
lp
ro
bl
em

s
as
so
ci
at
ed

w
ith

lo
w
er
H
RQ

oL

1

Ly
n
ch

(2
00

8)
[6
7]

A
u
st
ra
lia

1,
48

8
C
R
C
su
rv
iv
o
rs
(D
u
ke
’s

st
ag
e
A
to

D
);
ag
e
ra
n
ge
:2
0–

80
ye
ar
s,
59

%
m
en

Lo
n
gi
tu
d
in
al
;

m
ea
su
re
m
en

ts
at

6,
12

,
an
d
24

m
o
n
th
s

p
o
st
d
ia
gn
o
si
s

PA
le
ve
l(
to
ta
lP
A
,a
n
d
m
ee
ti
n
g

PA
gu
id
el
in
es

[i
.e
.,
in
ac
ti
ve
,

in
su
ff
ic
ie
n
tl
y
ac
ti
ve
,o
r

su
ff
ic
ie
n
tl
y
ac
ti
ve
])
;

so
ci
o
d
em

o
gr
ap
h
ic
an
d
cl
in
ic
al

ch
ar
ac
te
ri
st
ic
s

FA
C
T-
C

Lo
w
er
le
ve
ls
of
to
ta
lP
A
,

m
od
er
at
el
y
an
d
vi
go
ro
us
ly

in
te
ns
e
PA

,a
nd

no
t
m
ee
tin
g
PA

gu
id
el
in
es
as
so
ci
at
ed

w
ith

lo
w
er

H
RQ

oL
.N

ot
in
cr
ea
si
ng

le
ve
ls
of

to
ta
la
nd

m
od
er
at
e-
in
te
ns
ity

PA
as
so
ci
at
ed

w
ith

de
cr
ea
se
d

H
RQ

oL

3

Ly
n
ch

(2
01

1)
[6
8]

A
u
st
ra
lia

1,
96

6
C
R
C
su
rv
iv
o
rs
(D
u
ke
’s

st
ag
e
A
to

D
);
ag
e
ra
n
ge
:6
0–

80
ye
ar
s;
60

%
m
en

Lo
n
gi
tu
d
in
al
;

m
ea
su
re
m
en

ts
at
5,
12

,2
4,

an
d
36

m
o
n
th
s

p
o
st
d
ia
gn
o
si
s

D
u
ra
ti
o
n
o
f
te
le
vi
si
o
n
vi
ew

in
g

(t
o
ta
lt
im

e
sp
en

t
si
tt
in
g
an
d

w
at
ch
in
g
te
le
vi
si
o
n
o
n
av
er
ag
e

d
ay

o
ve
r
p
as
t
m
o
n
th
),
PA

,B
M
I;

so
ci
o
d
em

o
gr
ap
h
ic
an
d
cl
in
ic
al

ch
ar
ac
te
ri
st
ic
s

FA
C
T-
C

M
o
re

ti
m
e
sp
en

t
in
te
le
vi
si
o
n

vi
ew

in
g
(i
.e
.,
a
sp
ec
if
ic

se
d
en

ta
ry

b
eh

av
io
r)

as
so
ci
at
ed

w
it
h
lo
w
er

H
R
Q
o
L

3

(c
o
n
ti
n
u
ed

)

www.TheOncologist.com ©AlphaMed Press 2016

Bours, van der Linden,Winkels et al. 441

http://www.TheOncologist.com


Ta
b
le
3.

(c
o
n
ti
n
u
ed

)

A
u
th
o
r
(y
ea
r)

Co
u
n
tr
y

Sa
m
p
le
ch
ar
ac
te
ri
st
ic
s

St
u
d
y
d
es
ig
n

Ca
n
d
id
at
e
p
re
d
ic
to
rs

H
R
Q
o
L
m
ea
su
re
(s
)

Q
u
al
it
at
iv
e
su
m
m
ar
y
o
f
m
ai
n

re
su
lt
s

Q
u
al
it
y

sc
o
re

a

M
o
ls
(2
01

3)
[4
5]

Th
e

N
et
h
er
la
n
d
s

1,
64

3
st
ag
e
I-
IV

C
R
C
su
rv
iv
o
rs
;

m
ea
n
ag
e:
69

ye
ar
s;
57

%
m
en

;
av
er
ag
e
6
ye
ar
s
p
o
st
d
ia
gn
o
si
s

C
ro
ss
-s
ec
ti
o
n
al

C
h
em

o
th
er
ap
y-
in
d
u
ce
d

p
er
ip
h
er
al
n
eu

ro
p
at
hy
;

so
ci
o
d
em

o
gr
ap
h
ic
an
d
cl
in
ic
al

ch
ar
ac
te
ri
st
ic
s

EO
R
TC

Q
LQ

-C
30

H
av
in
g
m
or
e
sy
m
pt
om

s
re
la
te
d

to
pe
ri
ph
er
al
ne
ur
op
at
hy

(e
.g
.,

ti
ng
lin
g,
nu
m
bn
es
s,
an
d
ac
hi
ng

or
bu
rn
in
g
pa
in
in
to
es
an
d
fe
et
)

as
so
ci
at
ed

w
ith

lo
w
er

H
R
Q
oL

1

M
o
ls
(2
01

4)
[3
9]

Th
e

N
et
h
er
la
n
d
s

1,
01

9
st
ag
e
I–
IV

re
ct
al
ca
n
ce
r

su
rv
iv
o
rs
;m

ea
n
ag
e:
69

ye
ar
s;

59
%
m
en

;m
ed

ia
n
5
ye
ar
s

p
o
st
d
ia
gn
o
si
s

C
ro
ss
-s
ec
ti
o
n
al

Pr
es
en

ce
o
f
an

o
st
o
m
y;

so
ci
o
d
em

o
gr
ap
h
ic
an
d
cl
in
ic
al

ch
ar
ac
te
ri
st
ic
s

EO
R
TC

Q
LQ

-C
30

;
EO

R
TC

Q
LQ

-C
R
38

H
av
in
g
a
p
er
m
an
en

t
o
st
o
m
y,

m
o
re

co
m
o
rb
id
ty
,s
h
o
rt
er

ti
m
e
si
n
ce

d
ia
gn
o
si
s,
an
d
n
o
t

b
ei
n
g
m
ar
ri
ed

as
so
ci
at
ed

w
it
h

lo
w
er

H
R
Q
o
L

1

Tu
m
o
r
st
ag
e
an
d
tr
ea
tm

en
t

re
gi
m
en

n
o
t
si
gn
if
ic
an
tl
y

as
so
ci
at
ed

w
it
h
H
R
Q
o
L

Pa
ik
a
(2
01

0)
[5
5]

G
re
ec
e

16
2
st
ag
e
I–
IV

C
R
C
su
rv
iv
o
rs
;

m
ea
n
ag
e:
65

ye
ar
s,
67

%
m
en

;
av
er
ag
e
21

m
o
n
th
s
p
o
st
su
rg
er
y

C
ro
ss
-s
ec
ti
o
n
al

Ps
yc
h
o
lo
gi
ca
ld
is
tr
es
s,

p
er
so
n
al
it
y
va
ri
ab
le
s
(e
go

d
ef
en

se
m
ec
h
an
is
m
s,
h
o
st
ili
ty
,

se
n
se

o
fc
o
h
er
en

ce
);

so
ci
o
d
em

o
gr
ap
h
ic
an
d
cl
in
ic
al

ch
ar
ac
te
ri
st
ic
s

W
H
O
Q
O
L-
B
R
EF

M
o
re

p
sy
ch
o
lo
gi
ca
ld
is
tr
es
s,

le
ss
d
en

ia
l,
w
ea
ke
r
se
n
se

o
f

co
h
er
en

ce
,m

o
re

re
p
re
ss
io
n

d
ef
en

se
,a
n
d
m
o
re

h
o
st
ili
ty

as
so
ci
at
ed

w
it
h
lo
w
er

H
R
Q
o
L

1

Pe
d
d
le
(2
00

8)
[6
4]

C
an
ad
a

41
3
st
ag
e
I–
IV

C
R
C
su
rv
iv
o
rs
;

m
ea
n
ag
e:
61

ye
ar
s;
55

%
m
en

;
av
er
ag
e
62

m
o
n
th
s

p
o
st
d
ia
gn
o
si
s

C
ro
ss
-s
ec
ti
o
n
al

Ex
er
ci
se

b
eh

av
io
r
(P
A
le
ve
l

p
re
d
ia
gn
o
si
s,
d
u
ri
n
g
ad
ju
va
n
t

th
er
ap
y,
an
d
d
u
ri
n
g
p
as
t

m
o
n
th
);
so
ci
o
d
em

o
gr
ap
h
ic
an
d

cl
in
ic
al
ch
ar
ac
te
ri
st
ic
s

FA
C
T-
C

N
o
t
ad
h
er
in
g
to

PA
gu
id
el
in
e

as
so
ci
at
ed

w
it
h
lo
w
er

H
R
Q
o
L

1

R
am

se
y
(2
00

0)
[4
9]

U
.S
.

17
3
st
ag
e
I–
IV

C
R
C
su
rv
iv
o
rs
;

m
ea
n
ag
e:
70

ye
ar
s;
25

%
m
en

;
fr
o
m
13

m
o
n
th
s
to

.
60

m
o
n
th
s

p
o
st
d
ia
gn
o
si
s

C
ro
ss
-s
ec
ti
o
n
al

Ti
m
e
si
n
ce

d
ia
gn
o
si
s,
ag
e
se
x,

ra
ce

(w
h
it
e
vs
.n
o
n
w
h
it
e)
,

in
co
m
e
st
at
u
s,
m
ar
it
al
st
at
u
s,

an
d
tu
m
o
r
st
ag
e

FA
C
T-
C

Sh
o
rt
er

ti
m
e
si
n
ce

d
ia
gn
o
si
s

an
d
lo
w
er

in
co
m
e
as
so
ci
at
ed

w
it
h
lo
w
er

H
R
Q
o
L

1

Tu
m
o
r
st
ag
e
n
o
t
si
gn
if
ic
an
tl
y

as
so
ci
at
ed

w
it
h
H
R
Q
o
L

R
am

se
y
(2
00

2)
[4
1]

U
.S
.

22
7
st
ag
e
I–
IV

C
R
C
su
rv
iv
o
rs
;

m
ea
n
ag
e:
74

ye
ar
s;
54

%
m
en

;
fr
o
m

5
ye
ar
s
to

.
15

ye
ar
s

p
o
st
d
ia
gn
o
si
s

C
ro
ss
-s
ec
ti
o
n
al

A
ge
,s
ex
,r
ac
e
(w

h
it
e
vs
.

n
o
n
w
h
it
e)
,i
n
co
m
e
st
at
u
s,

m
ar
it
al
st
at
u
s,
ch
ro
n
ic
d
ia
rr
h
ea
,

co
m
o
rb
id
it
y
sc
o
re
,t
im

e
si
n
ce

d
ia
gn
o
si
s,
an
d
tu
m
o
r
st
ag
e

FA
C
T-
C
;S
F-
36

M
o
re

co
m
o
rb
id
it
ie
s,
lo
w
er

in
co
m
e,
an
d
ch
ro
n
ic
d
ia
rr
h
ea

as
so
ci
at
ed

w
it
h
lo
w
er

H
R
Q
o
L

1

Ti
m
e
si
n
ce

d
ia
gn
o
si
s
an
d

d
is
ea
se

st
ag
e
n
o
t
si
gn
if
ic
an
tl
y

as
so
ci
at
ed

w
it
h
H
R
Q
o
L

R
au
ch

(2
00

4)
[3
8]

Fr
an
ce

12
1
st
ag
e
I–
IV

re
ct
al
ca
n
ce
r

su
rv
iv
o
rs
;m

ed
ia
n
ag
e:
64

ye
ar
s,

65
%
m
en

;m
ed

ia
n
60

m
o
n
th
s

p
o
st
d
ia
gn
o
si
s.

C
ro
ss
-s
ec
ti
o
n
al

Pa
in
;s
o
ci
o
d
em

o
gr
ap
h
ic
an
d

cl
in
ic
al
ch
ar
ac
te
ri
st
ic
s

EO
R
TC

Q
LQ

-C
30

;
EO

R
TC

Q
LQ

-C
R
38

H
ig
h
er

le
ve
ls
o
f
p
ai
n
,m

o
re

co
m
o
rb
id
it
y,
yo
u
n
ge
ra
ge
,a
n
d

h
av
in
g
a
st
o
m
a
as
so
ci
at
ed

w
it
h
lo
w
er

H
R
Q
o
L

1

(c
o
n
ti
n
u
ed

)

©AlphaMed Press 2016
TheOncologist®

442 Quality of Life Predictors in Colorectal Cancer



Ta
b
le
3.

(c
o
n
ti
n
u
ed

)

A
u
th
o
r
(y
ea
r)

Co
u
n
tr
y

Sa
m
p
le
ch
ar
ac
te
ri
st
ic
s

St
u
d
y
d
es
ig
n

Ca
n
d
id
at
e
p
re
d
ic
to
rs

H
R
Q
o
L
m
ea
su
re
(s
)

Q
u
al
it
at
iv
e
su
m
m
ar
y
o
f
m
ai
n

re
su
lt
s

Q
u
al
it
y

sc
o
re

a

R
in
al
d
is
(2
01

0)
[2
9]

A
u
st
ra
lia

1,
75

7
C
R
C
p
at
ie
n
ts
(D
u
ke
’s
st
ag
e

A
–
D
);
m
ea
n
ag
e:
65

ye
ar
s,
60

%
m
en

Lo
n
gi
tu
d
in
al
;

m
ea
su
re
m
en

ts
at

5
m
o
n
th
s
(b
as
el
in
e)

an
d
12

m
o
n
th
s
p
o
st
d
ia
gn
o
si
s

B
en

ef
it
fi
n
d
in
g;

so
ci
o
d
em

o
gr
ap
h
ic
an
d
cl
in
ic
al

ch
ar
ac
te
ri
st
ic
s

FA
C
T-
C

Le
ss
b
en

ef
it
fi
n
d
in
g,
lo
w
er

b
as
el
in
e
H
R
Q
o
L,
yo
u
n
ge
r
ag
e,

h
av
in
g
a
p
er
m
an
en

t
st
o
m
a,

h
ig
h
er

d
is
ea
se

st
ag
e,
m
o
re

tr
ea
tm

en
ts
re
ce
iv
ed

(s
u
rg
er
y

an
d
o
n
e
o
r
m
o
re

ad
ju
va
n
t

th
er
ap
ie
s
vs
.s
u
rg
er
y
o
n
ly
),

an
d
fe
m
al
e
se
x
as
so
ci
at
ed

w
it
h

lo
w
er

H
R
Q
o
L

3

R
is
tv
ed

t
(2
00

9)
[5
0]

U
.S
.

80
st
ag
e
I–
III
re
ct
al
ca
n
ce
r

su
rv
iv
o
rs
;m

ea
n
ag
e:
68

ye
ar
s;

56
%
m
en

Lo
n
gi
tu
d
in
al
;

m
ea
su
re
m
en

ts
so
o
n
af
te
r

in
it
ia
lt
re
at
m
en

t
(b
as
el
in
e)

an
d
2–

5
ye
ar
s
la
te
r

(a
ve
ra
ge
:4

ye
ar
s)

Tr
ai
t
an
xi
et
y;
so
ci
o
d
em

o
gr
ap
h
ic

an
d
cl
in
ic
al
ch
ar
ac
te
ri
st
ic
s

FA
C
T-
C

H
ig
h
tr
ai
t
an

xi
e
ty
,f
e
ca
l

in
co
n
ti
n
e
n
ce
,m

al
e
se
x,
an

d
sh
o
rt
e
r
ti
m
e
si
n
ce

d
ia
gn

o
si
s

as
so
ci
at
e
d
w
it
h
lo
w
e
r

H
R
Q
o
L

2

H
av
in
g
a
st
o
m
a
n
o
t

si
gn
if
ic
an
tl
y
as
so
ci
at
ed

w
it
h

H
R
Q
o
L

R
o
ss
(2
00
7)

[3
0]

D
en

m
ar
k

24
9
C
R
C
su
rv
iv
o
rs
(D
u
ke
’s
st
ag
e

A
–
D
);
m
ea
n
ag
e:
67

ye
ar
s;
49

%
m
en

Lo
n
gi
tu
d
in
al
;

m
ea
su
re
m
en

ts
at

3,
6,
12

,
an
d
24

m
o
n
th
sp

o
st
su
rg
er
y

Pr
es
en

ce
o
f
a
st
o
m
a;

so
ci
o
d
em

o
gr
ap
h
ic
an
d
cl
in
ic
al

ch
ar
ac
te
ri
st
ic
s

EO
R
TC

Q
LQ

-C
30

;
EO

R
TC

Q
LQ

-C
R
38

H
av
in
g
a
st
o
m
a
as
so
ci
at
ed

w
it
h
lo
w
er

H
R
Q
o
L

3

Sa
ls
m
an

(2
01

1)
[7
9]

U
.S
.,
Pu

er
to

R
ic
o

82
6
st
ag
e
I–
IV

C
R
C
su
rv
iv
o
rs

fr
o
m

tw
o
st
u
d
ie
s:

C
ro
ss
-s
ec
ti
o
n
al

Sp
ir
it
u
al
w
el
l-
b
ei
n
g
(f
ai
th

an
d

m
ea
n
in
g/
p
ea
ce

su
b
sc
al
es
);

so
ci
o
d
em

o
gr
ap
h
ic
an
d
cl
in
ic
al

ch
ar
ac
te
ri
st
ic
s

FA
C
T-
C

Le
ss
fa
it
h
an
d
m
ea
n
in
g/
p
ea
ce

as
so
ci
at
ed

w
it
h
lo
w
er

H
R
Q
o
L

1

1.
25
8
CR

C
su
rv
iv
or
s;
m
ea
n
ag
e:

61
ye
ar
s;
57
%
m
en
;a
ve
ra
ge

17
m
on
th
s
po
st
di
ag
no
si
s

2.
56
8
CR

C
su
rv
iv
or
s;
m
ea
n
ag
e:

67
ye
ar
s;
49
%
m
en
;a
ve
ra
ge

19
m
on
th
s
po
st
di
ag
no
si
s

Sa
p
p
(2
00

3)
[7
0]

U
.S
.

25
9
fe
m
al
e
C
R
C
su
rv
iv
o
rs
(b
o
th

lo
ca
liz
ed

an
d
n
o
n
lo
ca
liz
ed

ex
te
n
t
o
fd
is
ea
se
);
m
ea
n
ag
e:
72

ye
ar
s;
av
er
ag
e
9
ye
ar
s

p
o
st
d
ia
gn
o
si
s

C
ro
ss
-s
ec
ti
o
n
al

So
ci
al
n
et
w
o
rk

m
ea
su
re
s
(s
o
ci
al

n
et
w
o
rk

su
m
m
ar
y
sc
o
re
s:
so
ci
al

n
et
w
o
rk

si
ze
,n
u
m
b
er

o
f

fr
eq

u
en

t
co
n
ta
ct
s,
an
d
o
ve
ra
ll

so
ci
al
co
n
n
ec
te
d
n
es
s)
;

so
ci
o
d
em

o
gr
ap
h
ic
an
d
cl
in
ic
al

ch
ar
ac
te
ri
st
ic
s

SF
-3
6

W
o
rs
e
so
ci
al
n
e
tw

o
rk

m
e
as
u
re
s
(i
.e
.,
lo
w
e
r

fr
e
q
u
e
n
cy

o
f
co
n
ta
ct
s
w
it
h

cl
o
se

re
la
ti
ve
s/
fr
ie
n
d
s,

sm
al
le
r
n
e
tw

o
rk

si
ze
,l
o
w
e
r

fr
e
q
u
e
n
cy

o
f
p
ar
ti
ci
p
at
in
g
in

re
li
gi
o
u
s/
co
m
m
u
n
it
y

e
ve
n
ts
,a
n
d
lo
w
e
r
o
ve

ra
ll

so
ci
al
co

n
n
e
ct
e
d
n
e
ss
)

as
so
ci
at
e
d
w
it
h
lo
w
e
r

H
R
Q
o
L

1

(c
o
n
ti
n
u
ed

)

www.TheOncologist.com ©AlphaMed Press 2016

Bours, van der Linden,Winkels et al. 443

http://www.TheOncologist.com


Ta
b
le
3.

(c
o
n
ti
n
u
ed

)

A
u
th
o
r
(y
ea
r)

Co
u
n
tr
y

Sa
m
p
le
ch
ar
ac
te
ri
st
ic
s

St
u
d
y
d
es
ig
n

Ca
n
d
id
at
e
p
re
d
ic
to
rs

H
R
Q
o
L
m
ea
su
re
(s
)

Q
u
al
it
at
iv
e
su
m
m
ar
y
o
f
m
ai
n

re
su
lt
s

Q
u
al
it
y

sc
o
re

a

Sc
h
ag

(1
99

4)
[5
6]

U
.S
.

11
7
st
ag
e
I–
IV

co
lo
n
ca
n
ce
r

su
rv
iv
o
rs
;m

ea
n
ag
e:
65

ye
ar
s,

66
%
m
en

;a
ve
ra
ge

3
ye
ar
s

p
o
st
d
ia
gn
o
si
s

C
ro
ss
-s
ec
ti
o
n
al

Ka
rn
o
fs
ky

p
er
fo
rm

an
ce

st
at
u
s

(i
.e
.,
p
at
ie
n
ts
’d
eg
re
e
o
f

p
ro
b
le
m
s
w
it
h
ac
ti
vi
ti
es

o
fd

ai
ly

lif
e
an
d
ge
n
er
al
w
el
l-
b
ei
n
g)
,t
yp
e

o
fh
o
sp
it
al
,s
ex
,w

o
rk
st
at
u
s,
an
d

m
ed

ic
al
co
m
o
rb
id
it
y
in
d
ex

C
A
R
ES

Q
o
L
in
d
ex

W
o
rs
e
p
er
fo
rm

an
ce

st
at
u
s,

n
o
t
re
ce
iv
in
g
tr
ea
tm

en
t
in

p
ri
va
te

h
o
sp
it
al
,f
em

al
e
se
x,

an
d
n
o
t
w
o
rk
in
g
as
so
ci
at
ed

w
it
h
lo
w
er

H
R
Q
o
L

1

M
ed

ic
al
co
m
o
rb
id
it
y
in
d
ex

n
o
t

si
gn
if
ic
an
tl
y
as
so
ci
at
ed

w
it
h

H
R
Q
o
L

Sc
h
le
si
n
ge
r

(2
01

4)
[5
3]

G
er
m
an
y

1,
38

9
st
ag
e
I-
IV

C
R
C
su
rv
iv
o
rs
;

m
ea
n
ag
e:
69

ye
ar
s;
56

%
m
en

;
m
ed

ia
n
6
ye
ar
s
p
o
st
d
ia
gn
o
si
s

C
ro
ss
-s
ec
ti
o
n
al

Li
fe
st
yl
e
sc
o
re
co
m
p
o
se
d
o
ff
o
u
r

lif
es
ty
le
fa
ct
o
rs
:B

M
I,
h
ea
lt
h
y

d
ie
t
in
d
ex
,P
A
,a
n
d
sm

o
ki
n
g

st
at
u
s;
al
co
h
o
lc
o
n
su
m
p
ti
o
n
;

so
ci
o
d
em

o
gr
ap
h
ic
an
d
cl
in
ic
al

ch
ar
ac
te
ri
st
ic
s

EO
R
TC

Q
LQ

-C
30

U
n
fa
vo

ra
b
le
li
fe
st
yl
e
sc
o
re

(i
.e
.,
le
ss

fa
vo

ra
b
le
li
fe
st
yl
e

fa
ct
o
rs
),
h
ig
h
e
r
B
M
I,

u
n
h
e
al
th
y
d
ie
ta
ry

in
d
ex
,a
n
d

le
ss
re
cr
ea
ti
on

al
PA

as
so
ci
at
ed

w
it
h
lo
w
er

H
R
Q
oL

1

Sh
ar
m
a
(2
00

7)
[3
3]

U
.K
.

10
4
st
ag
e
I–
IV

C
R
C
p
at
ie
n
ts
;

m
ea
n
ag
e:
68

ye
ar
s;
67

%
m
en

Lo
n
gi
tu
d
in
al
;

m
ea
su
re
m
en

ts
at

5–
12

d
ay
s
p
re
su
rg
er
y
(b
as
el
in
e)

an
d
6
w
ee
ks

af
te
r
h
o
sp
it
al

d
is
ch
ar
ge

B
as
el
in
e
H
R
Q
o
L;

so
ci
o
d
em

o
gr
ap
h
ic
an
d
cl
in
ic
al

ch
ar
ac
te
ri
st
ic
s

FA
C
T-
C
;E
Q
-5
D

Lo
w
er

b
as
el
in
e
H
R
Q
o
L,

yo
u
n
ge
r
ag
e,
h
ig
h
er

tu
m
o
r

st
ag
e,
p
o
st
o
p
er
at
iv
e

m
o
rb
id
it
y,
an

d
p
re
se
n
ce

o
f
a

st
o
m
a
as
so
ci
at
e
d
w
it
h
lo
w
er

H
R
Q
o
L

3

So
er
jo
m
at
ar
am

(2
01

2)
[4
2]

Th
e

N
et
h
er
la
n
d
s

1,
29

1
st
ag
e
I–
IV

C
R
C
su
rv
iv
o
rs
;

ag
e
ra
n
ge
:5
0
to

$
80

ye
ar
s;
57

%
m
en

;2
–
10

ye
ar
s
p
o
st
d
ia
gn
o
si
s

C
ro
ss
-s
ec
ti
o
n
al

So
ci
o
d
em

o
gr
ap
h
ic
an
d
cl
in
ic
al

ch
ar
ac
te
ri
st
ic
s

SF
-3
6

H
ig
h
er

tu
m
o
r
st
ag
e,
h
av
in
g

o
n
e
o
r
m
o
re

co
m
o
rb
id

co
n
d
it
io
n
s
at

d
ia
gn
o
si
s,
lo
w
er

SE
S,
an
d
fe
m
al
e
se
x
as
so
ci
at
ed

w
it
h
lo
w
er

H
R
Q
o
L

1

A
ge
,t
um

or
si
te
,t
im
e
si
nc
e

di
ag
no
si
s,
an
d
ty
pe

of
tr
ea
tm

en
t

re
gi
m
en

no
t
si
gn
ifi
ca
nt
ly

as
so
ci
at
ed

w
ith

H
R
Q
oL

St
eg
in
ga

(2
00

9)
[3
1]

A
u
st
ra
lia

1,
82

2
C
R
C
su
rv
iv
o
rs
(D
u
ke
’s

st
ag
e
A
–
D
);
m
ea
n
ag
e:
65

ye
ar
s;

60
%
m
en

Lo
n
gi
tu
d
in
al
;

m
ea
su
re
m
en

ts
at

6
m
o
n
th
s
(b
as
el
in
e)

an
d
24

m
o
n
th
s
p
o
st
d
ia
gn
o
si
s

So
ci
o
d
em

o
gr
ap
h
ic
,m

ed
ic
al
,

lif
es
ty
le
-r
el
at
ed

,a
n
d

p
sy
ch
o
lo
gi
ca
lv
ar
ia
b
le
s

FA
C
T-
C

Lo
w
er

b
as
el
in
e
H
R
Q
o
L,

n
eg
at
iv
e
ca
n
ce
r
th
re
at

ap
p
ra
is
al
,l
o
w
er

o
p
ti
m
is
m
,

m
o
re

co
m
o
rb
id
it
ie
s,
n
o
t

h
av
in
g
p
ri
va
te

h
ea
lt
h

in
su
ra
n
ce
,h
ig
h
er

ed
u
ca
ti
o
n
al

at
ta
in
m
en

t,
h
ig
h
er

B
M
I,

fe
m
al
e
se
x,
an
d
h
av
in
g
a
st
o
m
a

as
so
ci
at
ed

w
it
h
lo
w
er

H
R
Q
o
L

3

Th
o
n
g
(2
01

1)
[4
3]

Th
e

N
et
h
er
la
n
d
s

84
8
st
ag
e
I–
IV

co
lo
n
ca
n
ce
r

su
rv
iv
o
rs
;m

ea
n
ag
e:
69

ye
ar
s;

52
%
m
en

;a
ve
ra
ge

4
ye
ar
s

p
o
st
d
ia
gn
o
si
s

C
ro
ss
-s
ec
ti
o
n
al

So
ci
o
d
em

o
gr
ap
h
ic
an
d
cl
in
ic
al

ch
ar
ac
te
ri
st
ic
s

EO
R
TC

-Q
LQ

-C
R
38

;
SF
-3
6

Sh
or
te
rt
im
e
si
nc
e
di
ag
no
si
s,
no
t

ha
vi
ng

re
ce
iv
ed

ch
em

ot
he
ra
py
,

m
or
e
co
m
or
bi
di
ty
,h
ig
he
rt
um

or
st
ag
e,
be
in
g
m
ar
rie
d,
yo
un
ge
r

ag
e,
an
d
fe
m
al
e
se
x
as
so
ci
at
ed

w
ith

lo
w
er
H
RQ

oL

1

(c
o
n
ti
n
u
ed

)

©AlphaMed Press 2016
TheOncologist®

444 Quality of Life Predictors in Colorectal Cancer



Ta
b
le
3.

(c
o
n
ti
n
u
ed

)

A
u
th
o
r
(y
ea
r)

Co
u
n
tr
y

Sa
m
p
le
ch
ar
ac
te
ri
st
ic
s

St
u
d
y
d
es
ig
n

Ca
n
d
id
at
e
p
re
d
ic
to
rs

H
R
Q
o
L
m
ea
su
re
(s
)

Q
u
al
it
at
iv
e
su
m
m
ar
y
o
f
m
ai
n

re
su
lt
s

Q
u
al
it
y

sc
o
re

a

Th
o
n
g
(2
01

1)
[4
0]

Th
e

N
et
h
er
la
n
d
s

34
0
st
ag
e
I–
III
re
ct
al
ca
n
ce
r

su
rv
iv
o
rs
;m

ea
n
ag
e:
69

ye
ar
s;

66
%
m
en

;a
ve
ra
ge

4
ye
ar
s

p
o
st
d
ia
gn
o
si
s

C
ro
ss
-s
ec
ti
o
n
al

p
R
T;
so
ci
o
d
em

o
gr
ap
h
ic
an
d

cl
in
ic
al
ch
ar
ac
te
ri
st
ic
s

EO
R
TC

Q
LQ

-C
R
38

;
SF
-3
6

p
R
T
(v
s.
su
rg
er
y
o
n
ly
),

co
m
o
rb
id
it
y,
p
re
se
n
ce

o
f
a

st
o
m
a,
d
is
ea
se

re
cu
rr
en

ce
,

an
d
h
ig
h
er

tu
m
o
r
st
ag
e

as
so
ci
at
ed

w
it
h
lo
w
er

H
R
Q
o
L

1

Th
ra
en

-B
o
ro
w
sk
i

(2
01

3)
[6
1]

U
.S
.

83
2
C
R
C
su
rv
iv
o
rs
;m

ea
n
ag
e:
82

ye
ar
s;
48

%
m
en

;a
ve
ra
ge

8
ye
ar
s

p
o
st
d
ia
gn
o
si
s

C
ro
ss
-s
ec
ti
o
n
al

P
A
le
ve
la
n
d
so
ci
al
p
ar
ti
ci
p
at
io
n

(p
ar
ti
ci
p
at
io
n
in
so
ci
al

ac
ti
vi
ti
es
,s
u
ch

as
vi
si
ti
n
g

fr
ie
n
d
s
an

d
d
o
in
g
vo
lu
n
te
er

w
o
rk
);
so
ci
o
d
em

o
gr
ap

h
ic
an

d
cl
in
ic
al
ch
ar
ac
te
ri
st
ic
s

SF
-3
6

Le
ss
so
ci
al
p
ar
ti
ci
p
at
io
n
an
d

lo
w
er

le
ve
ls
o
f
PA

(i
.e
.,
lo
w
er

le
ve
ls
o
f
M
V
PA

an
d
LP
A
,l
es
s

p
la
n
n
ed

ex
er
ci
se
,a
n
d
n
o
t

m
ee
ti
n
g
PA

re
co
m
m
en

d
at
io
n
s)
as
so
ci
at
ed

w
it
h
lo
w
er

H
R
Q
o
L

1

To
ft
h
ag
en

(2
01

3)
[4
6]

U
.S
.

11
1
st
ag
e
III
–
IV

C
R
C
su
rv
iv
o
rs
;

m
ea
n
ag
e:
61

ye
ar
s;
51

%
m
en

;
av
er
ag
e
3
ye
ar
s
si
n
ce

in
it
ia
ti
o
n

o
fc
h
em

o
th
er
ap
y

C
ro
ss
-s
ec
ti
o
n
al

C
h
em

o
th
er
ap

y-
in
d
u
ce
d

p
er
ip
h
e
ra
ln

eu
ro
p
at
h
y,

sy
m
p
to
m

ex
p
er
ie
n
ce

sc
al
e

(s
en

so
ry

an
d
m
o
to
r

sy
m
p
to
m
s)
,a
n
d
in
te
rf
e
re
n
ce

sc
al
e
(i
n
te
rf
e
re
n
ce

w
it
h

ac
ti
vi
ti
es

o
f
d
ai
ly
liv
in
g)
;

so
ci
o
d
em

o
gr
ap

h
ic
an

d
cl
in
ic
al

ch
ar
ac
te
ri
st
ic
s

SF
-3
6

M
o
re

p
ro
b
le
m
s
re
la
te
d
to

p
e
ri
p
h
e
ra
ln

e
u
ro
p
at
h
y

(i
.e
.,
h
ig
h
e
r
sc
o
re
s
o
n

sy
m
p
to
m

ex
p
e
ri
e
n
ce

an
d

in
te
rf
e
re
n
ce

sc
al
e
s)

as
so
ci
at
e
d
w
it
h
lo
w
e
r

H
R
Q
o
L

1

Tr
en

th
am

-D
ie
tz

(2
00

3)
[4
4]

U
.S
.

30
7
fe
m
al
e
su
rv
iv
o
rs
o
f
in
va
si
ve

C
R
C
;m

ea
n
ag
e
at

fo
llo
w
-u
p
:7
2

ye
ar
s

Lo
n
gi
tu
d
in
al
;

m
e
as
u
re
m
e
n
ts

at
ap

p
ro
xi
m
at
e
ly
1
ye
ar

(b
as
e
li
n
e
)
an

d
o
n

av
e
ra
ge

9
ye
ar
s
(r
an

ge
:

7
–
1
1
ye
ar
s)

p
o
st
d
ia
gn

o
si
s

So
ci
o
d
em

o
gr
ap

h
ic
,c
lin

ic
al
,

an
d
lif
es
ty
le
-r
el
at
ed

ch
ar
ac
te
ri
st
ic
s

SF
-3
6

O
ld
er

ag
e,
m
o
re

co
m
o
rb
id
it
ie
s,
an
d
h
ig
h
er

B
M
I

at
fo
llo
w
-u
p
as
so
ci
at
ed

w
it
h

lo
w
er

H
R
Q
o
L

3

Ts
u
n
o
d
a
(2
00

5)
[5
1]

Ja
p
an

12
8
st
ag
e
I–
IV

C
R
C
p
at
ie
n
ts
;

m
ea
n
ag
e:
69

ye
ar
s;
58

%
m
en

;
av
er
ag
e
40

m
o
n
th
s
si
n
ce

su
rg
er
y

C
ro
ss
-s
ec
ti
o
n
al

Ps
yc
h
o
lo
gi
ca
ld
is
tr
es
s
(a
n
xi
et
y,

d
ep

re
ss
io
n
);
so
ci
o
d
em

o
gr
ap
h
ic

an
d
cl
in
ic
al
ch
ar
ac
te
ri
st
ic
s

EO
R
TC

-Q
LQ

-C
30

H
ig
h
er

le
ve
ls
d
ep

re
ss
io
n
an
d

an
xi
et
y
as
so
ci
at
ed

w
it
h
lo
w
er

H
R
Q
o
L

1

A
ge
,s
ex
,t
um

or
lo
ca
liz
at
io
n,
an
d

tu
m
or

st
ag
e
no
t
si
gn
ifi
ca
nt
ly

as
so
ci
at
ed

w
ith

H
R
Q
oL

V
al
la
n
ce

(2
01

4)
[6
3]

C
an
ad
a,

A
u
st
ra
lia

1
7
8
st
ag

e
I–
II
Ic
o
lo
n

ca
n
ce
r
su
rv
iv
o
rs
;m

e
an

ag
e
:

6
4
ye
ar
s;
5
6
%
m
e
n
;

av
e
ra
ge

1
9
m
o
n
th
s

p
o
st
d
ia
gn

o
si
s

C
ro
ss
-s
ec
ti
o
n
al

A
cc
el
er
o
m
et
er
-a
ss
es
se
d
PA

le
ve
la
n
d
se
d
en

ta
ry

ti
m
e;

so
ci
o
d
em

o
gr
ap
h
ic
an
d
cl
in
ic
al

ch
ar
ac
te
ri
st
ic
s

FA
C
T-
C

Lo
w
er

le
ve
ls
of

M
V
PA

an
d
no

t
ad
he
ri
ng

to
PA

gu
id
el
in
e

as
so
ci
at
ed

w
it
h
lo
w
er

H
R
Q
oL

1

Se
d
en

ta
ry

ti
m
e
n
o
t

si
gn
if
ic
an
tl
y
as
so
ci
at
ed

w
it
h

H
R
Q
o
L

(c
o
n
ti
n
u
ed

)

www.TheOncologist.com ©AlphaMed Press 2016

Bours, van der Linden,Winkels et al. 445

http://www.TheOncologist.com


Ta
b
le
3.

(c
o
n
ti
n
u
ed

)

A
u
th
o
r
(y
ea
r)

Co
u
n
tr
y

Sa
m
p
le
ch
ar
ac
te
ri
st
ic
s

St
u
d
y
d
es
ig
n

Ca
n
d
id
at
e
p
re
d
ic
to
rs

H
R
Q
o
L
m
ea
su
re
(s
)

Q
u
al
it
at
iv
e
su
m
m
ar
y
o
f
m
ai
n

re
su
lt
s

Q
u
al
it
y

sc
o
re

a

W
ils
o
n
(2
00

6)
[3
2]

U
.K
.

20
1
C
R
C
su
rv
iv
o
rs
(D
u
ke
’s
st
ag
e

A
–
D
);
m
ea
n
ag
e:
68

ye
ar
s;
62

%
m
en

;a
ve
ra
ge

6
w
ee
ks

af
te
r

h
o
sp
it
al
d
is
ch
ar
ge

C
ro
ss
-s
ec
ti
o
n
al

Tr
ea
tm

en
t
fa
ct
o
rs
an
d

co
m
p
lic
at
io
n
s;

so
ci
o
d
em

o
gr
ap
h
ic
an
d
cl
in
ic
al

ch
ar
ac
te
ri
st
ic
s

EO
R
TC

Q
LQ

-C
30

;
EO

R
TC

-Q
LQ

-C
R
38

;
FA

C
T-
C
;S
F1
2,
EQ

-5
D

Yo
u
n
ge

r
ag
e,
lo
w
er

p
re
o
p
er
at
iv
e
p
er
fo
rm

an
ce

st
at
u
s,
p
re
se
n
ce

o
f
a
st
o
m
a,

d
ia
rr
h
ea

,a
n
d
co
n
st
ip
at
io
n

as
so
ci
at
ed

w
it
h
lo
w
er

H
R
Q
o
L

1

Tu
m
o
r
lo
ca
liz
at
io
n
an
d
st
ag
e

n
o
t
si
gn
if
ic
an
tl
y
as
so
ci
at
ed

w
it
h
H
R
Q
o
L

W
o
n
g
(2
01

3)
[4
8]

C
h
in
a

51
5
st
ag
e
I–
IV

C
R
C
su
rv
iv
o
rs
;

m
ea
n
ag
e:
63

ye
ar
s;
58

%
m
en

;
av
er
ag
e
47

m
o
n
th
s

p
o
st
d
ia
gn
o
si
s

C
ro
ss
-s
ec
ti
o
n
al

So
ci
o
d
em

o
gr
ap
h
ic
an
d
cl
in
ic
al

ch
ar
ac
te
ri
st
ic
s

SF
-1
2;
SF
-6
D

H
ig
h
e
r
tu
m
o
r
st
ag

e
,r
e
ct
al

(v
s.
co

lo
n
)
tu
m
o
r,
an

d
sh
o
rt
e
r
ti
m
e
si
n
ce

d
ia
gn

o
si
s

as
so
ci
at
e
d
w
it
h
lo
w
e
r

H
R
Q
o
L

1

Pr
es
en

ce
o
fc
o
m
o
rb
id
it
ie
s
an
d

fa
m
ily

h
is
to
ry
o
f
C
R
C
n
o
t

si
gn
if
ic
an
tl
y
as
so
ci
at
ed

w
it
h

H
R
Q
o
L

Yo
st
(2
00

8)
[6
9]

U
.S
.

56
8
st
ag
e
I–
IV

C
R
C
su
rv
iv
o
rs
;

m
ea
n
ag
e:
67

ye
ar
s;
48

%
m
en

Lo
n
gi
tu
d
in
al
;

m
ea
su
re
m
en

ts
at

ap
p
ro
xi
m
at
el
y
9
m
o
n
th
s

(b
as
el
in
e)

an
d

ap
p
ro
xi
m
at
el
y
19

m
o
n
th
s

p
o
st
d
ia
gn
o
si
s

Pe
rc
ei
ve
d
q
u
al
it
y
o
fc
ar
e
(e
.g
.,

tr
ea
tm

en
t
an
d
h
ea
lt
h

in
fo
rm

at
io
n
,a
cc
es
s
to

ca
n
ce
r

ca
re
,c
o
n
fi
d
en

ce
in
p
ro
vi
d
er
s,

an
d
co
n
tr
o
lo
f
p
ai
n
/d
is
co
m
fo
rt

an
d
n
au
se
a/
vo
m
it
in
g)
;

so
ci
o
d
em

o
gr
ap
h
ic
an
d
cl
in
ic
al

ch
ar
ac
te
ri
st
ic
s

FA
C
T-
C

Lo
w
er
b
as
el
in
e
H
R
Q
o
L,
p
o
o
re
r

se
lf-
re
p
o
rt
ed

ge
n
er
al
h
ea
lt
h
;

m
o
re
p
er
ce
iv
ed

p
ro
b
le
m
sw

it
h

tr
ea
tm

en
t
in
fo
rm

at
io
n
,w

it
h

co
n
tr
o
lo
f
p
ai
n
/d
is
co
m
fo
rt

an
d
w
it
h
co
n
tr
o
lo
f
n
au
se
a/

vo
m
it
in
g;
m
al
e
se
x,
H
is
p
an
ic

et
h
n
ic
it
y,
an
d
n
o
t
b
ei
n
g

m
ar
ri
ed

/l
iv
in
g
to
ge
th
er

as
so
ci
at
ed

w
it
h
lo
w
er

H
R
Q
o
L

3

a
A
q
u
al
it
y
sc
o
re
w
as

as
si
gn
ed

to
ea
ch

ar
ti
cl
e
b
as
ed

o
n
st
ud

y
d
es
ig
n
an
d
sa
m
p
le
si
ze
:0

p
o
in
ts
(c
ro
ss
-s
ec
ti
o
n
al
st
ud

y;
N
,

10
0)
;1

p
o
in
t(
cr
o
ss
-s
ec
ti
o
n
al
st
u
d
y;
N
$

10
0)
;2

p
o
in
ts
(l
o
n
gi
tu
d
in
al
st
u
d
y;
N
,

10
0)
;a
n
d
3
p
o
in
ts

(l
o
n
gi
tu
d
in
al
st
u
d
y;
N
$

10
0)
.

A
b
b
re
vi
at
io
n
s:
A
PR

,a
b
d
o
m
in
o
p
er
in
ea
lr
es
ec
ti
o
n
;B
M
I,
b
o
d
y
m
as
s
in
d
ex
;C
A
R
ES
,C
an
ce
r
R
eh

ab
ili
ta
ti
o
n
Ev
al
u
at
io
n
Sy
st
em

;C
R
C
,c
o
lo
re
ct
al
ca
n
ce
r;
EO

R
TC

Q
LQ

-C
30

,E
u
ro
p
ea
n
O
rg
an
iz
at
io
n
fo
r
R
es
ea
rc
h
an
d
Tr
ea
tm

en
to

f
C
an
ce
r
Q
u
al
it
y
o
fL
ife

Q
u
es
ti
o
n
n
ai
re

-
C
o
re

30
;E
O
R
TC

Q
LQ

-C
R
38

,E
u
ro
p
ea
n
O
rg
an
iz
at
io
n
fo
r
R
es
ea
rc
h
an
d
Tr
ea
tm

en
t
o
f
C
an
ce
r
Q
u
al
it
y
o
f
Li
fe
Q
u
es
ti
o
n
n
ai
re

-
C
o
lo
re
ct
al
38
;E
Q
-5
D
,E
u
ro
Q
O
L
5
d
im

en
si
o
n
s;
FA

C
T-
G
,

Fu
n
ct
io
n
al
A
ss
es
sm

en
t
o
fC

an
ce
r
Th
er
ap
y-
G
en

er
al
;F
A
C
T-
C
,F
u
n
ct
io
n
al
A
ss
es
sm

en
t
o
f
C
an
ce
r
Th
er
ap
y-
C
o
lo
re
ct
al
;H

R
Q
o
L,
h
ea
lt
h
-r
el
at
ed

q
u
al
it
y
o
f
lif
e;
LA
R
,l
o
w
an
te
ri
o
r
re
se
ct
io
n
;L
PA

,l
ig
h
t
p
hy
si
ca
la
ct
iv
it
y;

m
C
O
H
-Q
O
L-
O
st
o
m
y,
m
o
d
if
ie
d
C
it
y
o
fH

o
p
e
Q
u
al
it
y
o
fL
ife
-O
st
o
m
y
q
u
es
ti
o
n
n
ai
re
;M

V
PA

,m
o
d
er
at
e-
to
-v
ig
o
ro
u
s
p
hy
si
ca
la
ct
iv
it
y;
PA

,p
hy
si
ca
la
ct
iv
it
y;
p
R
T,
p
re
o
p
er
at
iv
e
ra
di
o
th
er
ap
y;
SE
S,
so
ci
o
ec
o
n
o
m
ic
st
at
u
s;
SF
-6
D
,

Sh
o
rt
Fo
rm

,H
ea
lt
h
Su
rv
ey
-6
-D
im

en
si
o
n
s;
SF
-1
2,
Sh
o
rt
Fo
rm

H
ea
lt
h
Su
rv
ey
-1
2;
SF
-3
6,
Sh
o
rt
Fo
rm

H
ea
lt
h
Su
rv
ey
-3
6;
SF
-3
6v
2,
Sh
o
rt
Fo
rm

H
ea
lt
h
Su
rv
ey
-3
6
ve
rs
io
n
2;
W
C
R
F/
A
IC
R
,W

o
rl
d
C
an
ce
r
R
es
ea
rc
h
Fu
n
d/
A
m
er
ic
an

In
st
it
u
te

fo
r
C
an
ce
r
R
es
ea
rc
h
;W

H
O
Q
O
L-
B
R
EF
,W

o
rl
d
H
ea
lt
h
O
rg
an
iz
at
io
n
Q
u
al
it
y
o
f
Li
fe
In
st
ru
m
en

t,
Sh
o
rt
Fo
rm

.

©AlphaMed Press 2016
TheOncologist®

446 Quality of Life Predictors in Colorectal Cancer



Figure 4. Candidate predictors of low HRQoL of colorectal cancer survivors, mapped into the biopsychosocial framework of the ICF.
Candidate HRQoL predictors are arranged in the framework according to the graded strength of evidence (i.e., strong evidence, weak-
to-moderate or inconclusive evidence, and inconsistent evidence).

Abbreviations: APR, abdominoperineal resection; BMI, body mass index; HRQoL, health-related quality of life; ICF, International
Classification of Functioning, Disability and Health; LAR, low anterior resection; SES, socioeconomic status.
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was graded weak-to-moderate/inconclusive for participation
in social activities, with only one study observing that less
participation in social activities (e.g., visiting family/friends)
was associated with lower HRQoL of CRC survivors [61].

Evidence was graded inconsistent for education level,
work status, and marital status. One study observed
associations of lower educational attainment with lower
HRQoL of CRC survivors [31], whereas nine other studies did
not observe an association between education level and
HRQoL [29, 34, 35, 37, 47, 48, 50, 54, 55]. Additionally, either
working [56] or not working [36] was observed to be
associated with lower HRQoL of CRC survivors, or no sig-
nificant association between HRQoL and work status was
observed [48]. Several studies observed either that not be-
ing married or being divorced, widowed, or separated was
associatedwith lower HRQoL in CRC survivors [29, 34, 39, 43,
54, 69] or found no significant association between marital
status and HRQoL [35, 37, 48].

Environmental Factors
Evidence was graded strong for perceived social support; for
factors related to socioeconomic characteristics, including
health insurance, household income, and socioeconomic
status (SES); and for factors related to perceived quality
of care. In 3 studies (2 longitudinal), less perceived social
support and worse social network measures (e.g., fewer
social contacts) were found to be associated with lower
HRQoL reported by CRC survivors 5 or more years postdiag-
nosis [35, 47, 70]. Regarding socioeconomic factors, 2
longitudinal studies in CRC survivors observed significantly
lower HRQoL 2–5 years postdiagnosis among survivors
who did not have private health insurance at 5–6 months
postdiagnosis [31, 35]. Furthermore, 7 studies (1 longitudi-
nal) found that lower household income or lower SES were
associated with lower HRQoL reported by CRC survivors be-
tween5monthsand10yearspostdiagnosis [36,37,41,42,47,
49, 71]. Finally, 3 studies (2 longitudinal) observed that
perceiving more problems with provision of information by
care providers (e.g., about the diagnosis, illness, treatments,
complications, and care services) was associated with lower
HRQoL reported by both CRC survivors and rectal cancer
survivors 2–4 years postdiagnosis [69, 72, 73].

Evidence was graded weak-to-moderate/inconclusive for
latemedical complications, short-term surgical complications,
factors relatedtodietaryhabits, having receivedtreatment ina
private hospital, and having pets. In rectal cancer survivors
with ostomies, ostomy-related late medical complications
(e.g., fistula or urinary retention) were observed to be asso-
ciated with lower HRQoL [74]. Additionally, studies observed
associations of short-term surgical complications and peri-
operativemorbidity (e.g.,wound infections)with lowerHRQoL
of CRC survivors [33, 75]. Studies also observed that CRC
survivors reporting unhealthy dietary habits (i.e., low
consumption of fruits, vegetables, and whole-grain bread;
and high consumption of red and processed meat) reported
lower HRQoL than survivors reporting healthy habits [53, 57,
59]. Furthermore, one study observed that CRC survivors
who did not drink alcohol reported lower HRQoL than
moderate alcohol drinkers [59]. Finally, not having received

treatment in a private hospital [56] and not having pets [35]
were observed to be associated with lower HRQoL of CRC
survivors.

Evidence was graded inconsistent for factors related to
cancer treatment. Contrasting results were found regard-
ing the association of different types of surgery with HRQoL
in rectal cancer survivors [76, 77]. Additionally, studies in
CRC survivors observed either no significant association of
treatment-related variables with HRQoL [34, 36, 39, 42] or
that not having received adjuvant therapy besides surgery
was associated with lower HRQoL [35, 43]. In contrast, other
studies observed that having received adjuvant therapy
(vs. surgery only) [29] or preoperative radiotherapy [40]
was associated with lower HRQoL in CRC and rectal cancer
survivors, respectively.

Personal Factors
Evidencewasgradedstrong forpersonality factors. In8 studies
(5 longitudinal), a number of psychological variables related to
the personality of CRC survivors were shown to be associated
with lower HRQoL up to 5 years postdiagnosis, including lower
optimism and negative cancer-threat appraisal [31, 35, 47], a
weaker sense of coherence [54, 55], more repression defense
[54, 55], less benefit finding [29, 78], lower posttraumatic
growth [78], less faith andmeaning/peace [79], and less denial
and more hostility [55].

Evidencewas gradedweak-to-moderate/inconclusive for
factors related to ethnicity and personal lifestyle behavior. In
a study from the U.S., a signification association was ob-
served between Hispanic ethnicity and low HRQoL in CRC
survivors [69]. Regarding lifestyle-related factors, studies
have observed that CRC survivors reported lower HRQoL
whenmeeting fewer healthy lifestyle recommendations [53,
57, 59, 80].

Evidence was graded inconsistent for sex and age. Several
studies observed that either female CRC survivors reported
lower HRQoL [29, 31, 42, 43, 47, 48, 56, 81] or that male
survivors reported lower HRQoL [35, 50, 69]. Other studies,
however, didnotobservea significantassociationbetween sex
and HRQoL [34, 37, 51]. Younger age was observed to be
associated with lower HRQoL of CRC survivors [29, 32, 33,
36–38, 43, 47, 48], or no significant association between age
andHRQoLwas observed [35, 42, 50, 51, 54, 55]; a single study
among female CRC survivors observed that older age was
associated with lower HRQoL [44].

Factors Not Covered or Defined in ICF
Some potentially relevant candidate HRQoL predictors iden-
tified from the included articles could not be linked to an
appropriate ICF category because the meaningful concept
represented by these factors was either too broad to be
defined by a single, specific ICF category or domain, orwas not
covered by any category in the ICF. These factors, therefore,
could not bemapped into the ICF framework and are depicted
separately in Figure 4.

Evidence was graded strong for baseline HRQoL and time
since diagnosis, and weak-to-moderate/inconclusive for self-
reportedgeneral health. In8 longitudinal studies, itwas shown
that lower HRQoL reported by CRC survivors at an earlier time
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point during the study (i.e., baseline) was associated with
lowerHRQoL reportedat later timepoints during study follow-
up from 6 weeks post-treatment up to 5 years postdiagnosis
[29, 31, 33, 35, 54, 65, 69, 75]. Furthermore, six studies (one
longitudinal) showed that shorter time since diagnosis was
associated with lower HRQoL reported by CRC survivors [39,
43, 48–50, 77]. Finally, poorer self-reported general health
was observed to be associated with lower HRQoL of CRC
survivors [69].

DISCUSSION

This systematic literature review presents a qualitative over-
view of the current state of evidence for candidate predictors
of HRQoL of CRC survivors, using a novel, ICF-based approach.
A conceptual biopsychosocial HRQoL model was developed
providing a comprehensive overview of potentially relevant
candidate HRQoL predictors according to their level of ev-
idence (Fig. 4). This framework may serve as an evidence base
for selecting relevant candidate predictors when planning
to develop a prediction model of HRQoL for identifying CRC
survivors at risk of HRQoL deterioration. Evidence regarding
candidate predictors of low HRQoL was found to be strongest
for the presence of a stoma and comorbidity (ICF domain:
health condition); for high BMI and high levels of fatigue and
psychological distress, anxiety, anddepression (body functions/
structures); for low levels of physical activity (activities); for
low perceived social support, for factors related to low SES,
and for lowperceived quality of care (environmental factors);
for several personality factors including low optimism and
negative cancer threat appraisal (personal factors); and for
low baseline HRQoL and shorter time since diagnosis (factors
not covered or defined in ICF).

Predictors related to modifiable behaviors or charac-
teristics of CRC survivors may provide targets for tailored
interventions to prevent HRQoL deterioration in at-risk in-
dividuals. As factors related to modifiable lifestyle behavior,
physical activity and BMI emerged as the most relevant can-
didate HRQoL predictors. Because physical activity and BMI
are related todietaryhabits of CRCsurvivors andother lifestyle
behaviors such as smoking and alcohol consumption [83],
personal lifestyle behaviors of CRC survivors should preferably
be regarded in combination for prediction of their HRQoL.
Indeed, CRC survivors adhering to multiple healthy lifestyle
behaviors were found to report better HRQoL than survivors
adhering to less healthy behaviors [53, 57, 59, 80], and
beneficial effects of multibehavior lifestyle interventions on
CRC survivors’ HRQoL have been shown [84–86]. In addition,
several potentially modifiable psychological factors related to
individual coping skills of CRC survivors were identified as
relevant candidate HRQoL predictors. By influencing stress
responses and ego defense mechanisms following major life
events, suchas a cancerdiagnosis, these factors can contribute
to thedevelopmentofpsychosomatic symptoms (e.g., fatigue,
anxiety and depression) [87–89]. Interventions focusing
on coping skills of CRC survivors in response to significant
health stressors (e.g., cancer diagnosis/treatment, pres-
ence of a stoma or multimorbidity) may be a promising
strategy to safeguard at-risk individuals against HRQoL
deterioration [90].

Because physical activity and BMI are related to
dietary habits of CRC survivors and other lifestyle
behaviors such as smoking and alcohol consumption
[83], personal lifestyle behaviors of CRC survivors
should preferably be regarded in combination for
prediction of their HRQoL.

Evidence was found to be inconsistent for tumor- and
treatment-related factors, education level, work, marital
status, sex, and age. Several reasons could be put forward for
these inconsistent findings. First, it could be that the factor of
interest is not a true predictor of CRC survivors’ HRQoL. This
might be the case for education level, for which no significant
association with HRQoL was observed in the majority of
studies. Second, it could also be that the factor of interest
may be an effect modifier (e.g., sex and age [36]), for which
prediction models should be stratified. Third, inconsistent
findings may be attributable to heterogeneity of CRC survivor
populations across studies. For instance, studies conducted at
different times postdiagnosis could have affected observed
associationsofcertain factorswithHRQoL, suchas tumorstage
andtypeoftreatment,whichmightbemorerelevantforpredicting
HRQoL in the short term, while becoming less important over
time. This would suggest that prediction models need to be
developed according to time since diagnosis—that is, separate
models for estimating short-term versus longer-term HRQoL.
Finally, between-study differences in measurement methods
(e.g., ofworkormarital status)may haveproduced inconsistent
findings regarding factors representing similar concepts.

Ofnote,weak-to-moderateor inconclusive evidencewas
found for a variety of factors in every ICF domain. Although
several of these factors might be very relevant for HRQoL
prediction in CRC survivors (e.g., chemotherapy-induced
neuropathy, sedentary behavior, and dietary habits), they had
only been examined in a single or few studies that mostly had a
cross-sectional design. Strikingly, no factors within the partic-
ipationdomainof the ICFwere identifiedaspotentially relevant
candidate HRQoL predictors, for which evidence could be
graded strong. As the societal aspect of functioning, the level of
participation of CRC survivors presumably is relevant for their
HRQoL. More research on these factors is thus warranted,
preferably through prospective studies.

A major strength of this systematic review was the use of
the ICF framework as guiding conceptual model of HRQoL,
constituting a novel approach that has resulted in a com-
prehensive overview of biopsychosocial candidate HRQoL
predictors for CRC survivors (Fig. 4). Our model not only
encompasses biomedical and somatic aspects of health and
functioning (e.g., medical conditions and disease symptoms)
but also psychosocial aspects (e.g., ability to perform activities
and participate in social life) and environmental and personal
factors that are likely to be relevant for predicting HRQoL.
Previous systematic reviews focused only on a specific
subpopulation of CRC survivors [3] or on a specific class of
predictors [89,91].Asapotential limitation,wecannotexclude
the possibility of publication bias. Potentially relevant articles
may have been missed in our literature search, which might
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have been too specific. Furthermore, because there currently
is a paucity of studies on prediction of HRQoL in CRC survivors,
we had to rely on association studies for identification of
potential candidate HRQoL predictors.

CONCLUSION
The results of this systematic review provide conceptual
guidance fordevelopingevidence-basedpredictionmodels for
HRQoL of CRC survivors, which currently are not available. A
crucial first step in prediction model development is a priori
identification and evidence-based selection of relevant
candidate predictors [11, 92, 93]. For that purpose, our ICF-
based biopsychosocial conceptual model (Fig. 4) can be used
to select candidate HRQoL predictors. Depending on avail-
able data for model development, we recommend including
candidate predictors for which strong evidence was provided.
Additionally, based on relevant subjectmatter knowledge, it is
to be recommended to also consider factors forwhich evidence
was found to be inconsistent, in order to assess their added
value or potential role as effect modifiers (e.g., sex-specific
models). Finally, dependingon specific studycircumstances and
intendeduseof the predictionmodel, development of separate
models (e.g., for different time periods after diagnosis or
treatment) may be considered, as may selection of additional
candidate predictors for which evidence was graded weak-to-
moderate/inconclusive.

Importantly, the process of developing useful prediction
models includes more than evidence-based selection of
candidate predictors and statistical development of multivari-
ablemodels. It must always include an internal validation step
to optimize model performance by adjusting for overfitting
(preferably using bootstrapping methods), and an external
validation step to assess model performance in other, similar
populations than the population used formodel development
(i.e., model transferability/generalizability). Finally, the use-
fulness of a validated prediction model also needs to be
evaluated in impact studies to assess whether applying the
model improves patient outcomes. Evidence-based prediction
models can be used in clinical oncology practice to identify
individuals at risk for futureHRQoLdeteriorationand toprovide
potential targets for behavioral and psychosocial interventions

thatmayultimatelyenablebetter tailoringof individualizedcare
aimed at safeguarding the HRQoL of CRC survivors.
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