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Effect of psychosocial interventions on
the quality of life of patients with
colorectal cancer: a systematic review
and meta-analysis
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Abstract

Background: We conducted a systematic review and meta-analysis of randomized controlled trials examining the
effect of psychosocial interventions on the quality of life of patients with colorectal cancer.

Methods: We searched the main health-related databases for relevant papers. Then, we examined the titles and
abstracts of the retrieved papers, applying exclusion criteria to filter out irrelevant papers; a more in-depth filtering
process was then conducted by reading the full texts. Eight studies remained at the end of this process. Next, we
performed data extraction and assessed the methodological quality of the selected studies. This was followed by
computation of effect sizes and the heterogeneity of the results, and then an assessment of the potential bias.

Results: The systematic review found that most of the interventions in these eight studies did not have a significant
effect on quality of life. Meanwhile, the meta-analysis, the overall effect of psychosocial interventions at the
post-intervention period was found to be statistically significant but small.

Conclusions: This meta-analysis provides evidence for the beneficial effect of face-to-face psychosocial
interventions on the quality of life of colorectal cancer patients. It is, however, suggested that further studies
be conducted on this topic to assess the roles of physical functioning and severity of symptoms before
utilizing such face-to-face interventions.
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Background
Colorectal cancer (CRC) is a global concern and one of
greatest causes of death in developed and developing
countries. It is the third most common cancer afflicting
both men and women, with 1.4 million cases and
693,900 deaths estimated to occur annually [1]. In recent
decades, although the incidence rate has increased, CRC
mortality rates have decreased in many countries [1, 2].
It is widely believed that regular screening and improved
treatments are the main contributors to this decrease in
mortality [3, 4].

Throughout the disease trajectory, cancer patients ex-
perience psychological distress, including depression and
anxiety [5], which in turn lead to worsened quality of life
[6]. Furthermore, undergoing surgical treatments such
as stoma formation can decrease psychosocial health
and quality of life even further, particularly in patients
with CRC [7–10]. Both psychological distress and a lack
of social support have significant negative impacts on
the quality of life of patients with CRC. For example,
one previous study found that psychological distress was
a significant predictor of both the mental and physical
health domains of quality of life [11]. Conversely, an-
other study found that patients with greater social sup-
port had better quality of life at one year post-surgery
[12]. These results suggest that implementing
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psychosocial interventions might be crucial for improv-
ing the quality of life of patients with CRC.
The term “psychosocial intervention” encompasses inter-

ventions that include psychological and social contents;
specifically, “psychosocial” is defined by the Oxford English
Dictionary as “involving the influence of social factors of
human interactive behavior.” Psychoeducational programs
are frequently provided for cancer patients in an attempt to
improve their quality of life and to provide them with fur-
ther information on the various methods of coping with
cancer that they can perform in daily life. These programs
have shown a positive effect on health-related quality of life
[13–15]. Over the last decade, various types of psychosocial
interventions have been conducted with the aim of improv-
ing CRC patients’ quality of life. Literature reviews seeking
to synthesize the evidence concerning the effects of such
psychosocial interventions on the outcomes of patients with
CRC were also rigorously conducted during this same
period. These comprehensive reviews determined that vari-
ous types of interventions, including home visits, telephone
sessions, and individual/group sessions, clearly reduce psy-
chological distress and increase quality of life [16].
Most recently, in 2017, a systematic review of 14 ran-

domized controlled trials of psychosocial interventions
for CRC patients was published [17]; however, this study
did not include a meta-analysis, which would enable us
to quantify the strength of the evidence from previous
studies. This would have clear clinical implications for
healthcare providers by enabling them to recognize
which interventions are most effective. Since a
meta-analysis provides more statistically robust and reli-
able findings [18], it can help healthcare providers
choose more effective and practical interventions for use
in the field.
Meta-analyses have been included in past studies in-

vestigating the effects of psychosocial interventions on
cancer survivors’ quality of life, revealing that such psy-
chosocial interventions have both short- (less than eight
months) and long-term (greater than eight months) ef-
fects on quality of life [19] and that psychosocial inter-
vention with durations of over 12 weeks are more
effective than those with shorter durations [20]. How-
ever, to our knowledge, the effect of psychosocial inter-
ventions on the quality of life of CRC patients has not
yet been thoroughly analyzed. The abovementioned
meta-analyses aggregated all types of cancer patients in
their analyses, and therefore the results may differ from
those for patients with CRC.
Little is known about the effectiveness of a variety of

psychosocial interventions. The aims of this study are to
present the results of a systematic review and
meta-analysis of randomized controlled trials examining
the effects of psychosocial interventions on the quality
of life of CRC patients.

Methods
Literature search
The present study was conducted in accordance with
the PRISMA guidelines for systematic reviews and
meta-analyses. The articles were identified using the
main databases related to health, including PubMed,
EMBASE, CINAHL, the Cochrane database, PsycINFO,
Web of Science, and SCOPUS, with the search criteria
set to identify English-language, peer-reviewed studies
published between January 2000 and October 2016. We
performed searches using the combinations of the fol-
lowing keywords and similar terms (consisting of MeSH
and entry terms): “colorectal cancer,” “colorectal
neoplasm,” “colorectal tumor,” “quality of life,” “well-
being,” “psychological outcome,” “psychosocial therapy,”
“psychosocial intervention,” “education,” “counseling,”
and “behavioral therapy.” To avoid missing potentially
applicable articles, comprehensive searches using these
keywords and similar terms were conducted. The strat-
egy was modified as appropriate for the different data-
bases (see Additional file 1).

Inclusion and exclusion criteria
The primary inclusion criteria were being a randomized
controlled trial of a psychosocial intervention and focus-
ing on quality of life as the outcome. We defined psy-
chosocial interventions as interventions involving
psychological or social support. For the psychological
support interventions, we selected cognitive behavioral
therapy, psychotherapy, counseling, supportive therapy,
and motivational interviewing as relevant interventions.
For the social support intervention, we included
social-skills training, which focuses on developing social
networks and training to minimize social isolation or
conflict (familial/work). Another eligibility criterion was
that the interventions had to have been delivered by
trained personnel such as nurses, allied healthcare
workers, or psychologists. A wide range of intervention
delivery methods were included in the analysis: group vs.
individual-focused and telephone/web-based vs.
face-to-face or hybrid.
The exclusion criteria were as follows: 1) was not a

randomized controlled trial; 2) did not measure quality
of life as the outcome (e.g., studies that measured only
psychological factors such as anxiety, depression, or
stress were excluded); 3) did not use formal psychomet-
ric scales to assess quality of life; 4) unavailable full text;
and 5) limited information for computing the common
effect size.

Data extraction and quality assessment
A total of 1625 articles were identified through the data-
base search. Three authors then independently reviewed
each title and abstract and compared their decisions;
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during this process, articles that used a less relevant
study design (i.e., review papers) and those lacking ab-
stracts or full texts (i.e., poster presentations) were ex-
cluded. Consequently, 102 full-text articles remained,
and these advanced to the next stage of the filtering
process, in which articles with meeting any of the fol-
lowing criteria were excluded: did not target patients
with CRC only; did not apply, or only partially applied,
psychosocial interventions; did not mention effects on
quality of life in their outcomes; were duplicate studies;
were non-experimental; and lacked sufficient informa-
tion to facilitate a meta-analysis. Just eight studies ad-
vanced to the meta-analysis (see Fig. 1).
In the next stage, data regarding study design, partici-

pants, interventions, comparators, and outcomes were ex-
tracted using a predesigned data extraction form.
Specifically, for study design, relevant data included the
country in which the study took place, the sample size,
and the timing of the follow-ups; data concerning partici-
pant characteristics included CRC diagnosis, gender, and
age; data concerning intervention characteristics included
information regarding components applied, personnel in-
volved, and duration; and data concerning the outcomes
included the means and standard deviations or number of
events. In cases where published data was incomplete or
unclear, the authors of the studies in question were con-
tacted for clarification. All the above data were extracted
independently by three reviewers, and any disagreements

between two reviewers were resolved through discussion
or by consulting the third reviewer.
Next, three reviewers (HS, YS, and HK) independently

assessed methodological quality using the Cochrane Col-
laboration’s risk of bias assessment tool [21]. This tool
assesses risk as being high, low, or unclear for the fol-
lowing domains: random-sequence generation, allocation
concealment, blinding of outcome assessment, incom-
plete outcome data, and selective reporting and blinding
of participants and personnel (administering the inter-
vention). Due to the nature of the studies analyzed, the
latter domain was not assessed in this review. Disagree-
ments were resolved through discussion or consultation
with another reviewer (YL).

Statistical analysis
As there were variances in the values of the included stud-
ies, effect sizes were computed using Comprehensive
Meta-Analysis software package Version 3.0 (trial). The ef-
fects of the psychosocial interventions were determined by
applying Hedges’ g, which could be interpreted as small (g
< 0.3), medium (g > 0.5), or large (g > 0.8) [22]. The 95%
confidence intervals (CIs) were calculated using mean
scores and standard deviations, change scores, or p- or
t-values [23]. The heterogeneity of the results across studies
was assessed using Q and I2 statistics, and any obvious het-
erogeneity was predefined as p < 0.05 in Q statistics or an I2

Fig. 1 Plasma flow for literature search strategy
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value of 50% or higher [24]; in cases where heterogeneity
was found, a random-effects model was used.
Most of the studies had multiple outcomes; therefore,

we calculated the overall effect size using the mean of
the selected outcomes with a random-effects model, and
then used a fixed-effects model to conduct subgroup
analyses according to intervention type, length of the
follow-ups implemented, and measurement tool. Next,
potential publication bias was investigated by initially
conducting a visual inspection of the funnel plots. Then,
funnel plot asymmetry was tested using Egger’s test, and
the trim and fill method was used to adjust for publica-
tion bias [25]. We also conducted sensitivity analysis to
assess the influence of each study on the overall effect
by removing one of the studies in each round.

Results
Characteristics and quality of included studies
Table 1 summarizes the descriptions of each selected study
and the characteristics of the samples. Of the eight random-
ized controlled trials selected, which featured a cumulative
total of 2117 patients, three and two studies were con-
ducted in Australia and the United States, respectively,
while the remaining three studies were performed in Hong
Kong, Canada, and Denmark. The publishing years ranged
from 2005 to 2016, with seven published in 2010 or later.
Participants’ mean age ranged from 56.2 to 68.6 years, and
women accounted for between 31.6 and 63% of the sample
populations.
Various types of psychosocial interventions were used,

including coaching, telephone interviews, face-to-face
counseling, and meetings. The instruments used to
measure quality of life also varied, but half of the studies
utilized questionnaires developed by the European
Organization for Research and Treatment for Cancer.
The interventions were delivered to the patients repeat-
edly from baseline to six months; to examine the
long-term effect of the intervention, some studies mea-
sured the outcome after the intervention was complete.
Finally, for most studies the effect of psychosocial inter-
ventions on quality of life was not found to be statisti-
cally significant; nevertheless, slight improvements in
quality of life were detected in all intervention groups.
We evaluated the overall risk of bias as low. Regarding

the individual studies, Fig. 2 shows that the majority of the
studies possessed a low risk of bias. Specifically, three
studies were evaluated as low risk in all criteria, while the
scores for the other studies ranged from four to six.

Meta-analysis of psychosocial interventions
Overall effects
Eight studies featuring a total of 2117 patients were eval-
uated to examine the effect of psychosocial interventions
on the quality of life of CRC patients. In this evaluation,

the overall effect of the post-intervention measurement
was found to indicate that interventions with no hetero-
geneity (I2 = 0.0%) and a small effect (Hedges’ g = 0.145,
SE = 0.056, 95% CI = 0.035–0.254, p = 0.009) have a sta-
tistically significant benefit on quality of life (see Fig. 3).
Further, the funnel plots were found to be asymmetric

for all eight outcomes and the Egger’s test was found to
be statistically significant (p = 0.012); however, after three
studies were filled using the trim and fill method, the ad-
justed point estimate was 0.143, which indicates that this
had no significant effect on the results (Additional file 2).
Next, we performed a sensitivity analysis and found that
the overall effect size (from 0.131 to 0.155) did not sig-
nificantly change when any one of the eight studies se-
lected was removed, which means that each individual
study had little impact on the overall outcome
(Additional file 3).

Subgroup analysis
Since the types and durations of each psychosocial inter-
vention varied, we conducted subgroup analyses to pro-
vide more practical evidence. To examine the
effectiveness of the specific types of interventions, we cat-
egorized them into face-to-face versus non-face-to-face
interventions. Five studies used the face-to-face type, and
showed a small effect size (g = 0.160, SE = 0.073, 95% CI =
0.018–0.303, p = 0.028). The remaining three studies used
the non-face-to-face type, and were not significantly asso-
ciated with improvements in quality of life (g = 0.116, SE
= 0.087, 95% CI = − 0.048–0.293, p = 0.158) (see Fig. 4).
To determine the effective intervention duration, the

time periods over which the interventions were delivered
were categorized into three levels: less than a month; be-
tween one and three months; and over three months. As
seen in Fig. 5, Hedges’ g was 0.097 for less than one
month, 0.137 for between one month and less than three
months, and 0.185 for over three months. These findings
indicate that the longer the duration of the intervention,
the larger the effect size; however, the associations were
still not statistically significant (see Fig. 5).

Discussion
To our knowledge, the current study is the first
meta-analysis to provide comprehensive evidence for the
effectiveness of psychosocial interventions on the quality
of life of CRC patients. A total of eight randomized con-
trolled trials (2117 patients overall) evaluating the appli-
cation of psychosocial interventions for CRC patients
were systematically reviewed, but only one of these stud-
ies, that of Hawkes et al. [26], identified a significant im-
provement in the quality of life of its intervention group.
Our study is comparable with a recent systematic re-

view of 14 randomized controlled trials [17], which
showed that three trials found an intervention effect for

Son et al. Health and Quality of Life Outcomes  (2018) 16:119 Page 4 of 12



Ta
b
le

1
D
es
cr
ip
tio

n
of

st
ud

ie
s
an
d
sa
m
pl
e
ch
ar
ac
te
ris
tic
s
(n
=
21
17
)

Su
bj
ec
ts

In
te
rv
en

tio
n

O
ut
co
m
e
(t
oo

l)
M
ai
n
re
su
lts

(C
ar
m
ac
k
et

al
.,
20
11
)
in

th
e
U
S[
27
]

∙In
di
vi
du

al
s
w
ith

st
ag
e
I,
II,
III
co
lo
n
or

re
ct
al
ca
nc
er

(n
=
40
:i
nt
er
ve
nt
io
n
n
=

25
vs
.c
on

tr
ol

n
=
15
)

∙M
ea
n
ag
e
=
56
.2
ye
ar
s

∙W
om

en
(6
3%

)

12
on

e-
ho

ur
se
ss
io
ns

ov
er

fo
ur

m
on

th
s
(n
in
e
w
ee
kl
y
se
ss
io
ns
,t
w
o
bi

m
on

th
ly
se
ss
io
ns
,a
nd

on
e
co
nc
lu
di
ng

se
ss
io
n
in

m
on

th
4)

Q
O
L
(E
ur
op

ea
n
O
rg
an
iz
at
io
n
fo
r

Re
se
ar
ch

an
d
Tr
ea
tm

en
t
of

C
an
ce
r

(E
O
RT
C
)
qu

es
tio

nn
ai
re
s)

Fo
r
in
di
vi
du

al
s
in

th
e
in
te
rv
en

tio
n

gr
ou

p,
EO

RT
C
em

ot
io
na
lf
un

ct
io
ni
ng

w
as

no
t
fo
un

d
to

ha
ve

si
gn

ifi
ca
nt
ly

im
pr
ov
ed

at
tw

o
m
on

th
s,
bu

t
ha
d
at

fo
ur

m
on

th
s.
Fo
r
th
e
co
nt
ro
lg

ro
up

,
EO

RT
C
w
as

no
t
si
gn

ifi
ca
nt

at
tw

o
or

fo
ur

m
on

th
s.

(J
ef
fo
rd

et
al
.,
20
16
)
in

A
us
tr
al
ia
[4
8]

∙In
di
vi
du

al
s
w
ith

st
ag
e
I,
II,
or

III
co
lo
n

or
re
ct
al
ca
nc
er

(n
=
21
7:
su
rv
iv
or

ca
re

n
=
11
0
vs
.n
or
m
al
ca
re

n
=
10
7)

∙M
ea
n
ag
e
=
62
.1
ye
ar
s
fo
r
th
e

in
te
rv
en

tio
n
gr
ou

p
an
d
63
.1
ye
ar
s
fo
r

th
e
co
nt
ro
lg

ro
up

∙W
om

en
(4
7.
7%

fo
r
th
e
in
te
rv
en

tio
n

gr
ou

p
an
d
49
.1
fo
r
th
e
co
nt
ro
lg

ro
up

)

Fo
ur

m
ai
n
co
m
po

ne
nt
s:

1)
an

in
fo
rm

at
io
n
pa
ck
ag
e;

2)
a
nu

rs
e-
le
d,

fa
ce
-t
o-
fa
ce

en
d-
of
-

tr
ea
tm

en
t
se
ss
io
n;
3)

a
ta
ilo
re
d
su
r

vi
vo
r
ca
re

pl
an
;a
nd

4)
nu

rs
e-
le
d
te
le
ph

on
e
fo
llo
w
-u
ps

at
on

e,
th
re
e,
an
d
se
ve
n
w
ee
ks

af
te
r
th
e

fir
st
in
te
rv
en

tio
n
se
ss
io
n

Eu
ro
pe

an
O
rg
an
iz
at
io
n
fo
r
Re
se
ar
ch

an
d
Tr
ea
tm

en
t
of

C
an
ce
r
co
re

qu
es
tio

nn
ai
re

(E
O
RT
C
Q
LQ

-3
0)

an
d

C
RC

m
od

ul
e
(E
O
RT
C
Q
LQ

C
R-
29
)

A
t
tw

o
an
d
si
x
m
on

th
s
po

st
-b
as
el
in
e,

al
ld

iff
er
en

ce
s
in

Q
LO

-C
30

an
d
Q
LQ

C
-

29
be

tw
ee
n
th
e
tw

o
gr
ou

ps
w
er
e

sm
al
la
nd

no
t
si
gn

ifi
ca
nt
.

(L
ee
,H

o,
&
C
ha
n,
20
10
)
in

H
on

g
Ko

ng
[4
9]

∙P
at
ie
nt
s
w
ith

co
lo
re
ct
al
ca
nc
er

(n
=

16
6:
in
te
rv
en

tio
n
n
=
84

vs
.n

=
82

co
nt
ro
l)

∙M
ea
n
ag
e
=
60

ye
ar
s
(5
8.
9
ye
ar
s
fo
r

th
e
in
te
rv
en

tio
n
gr
ou

ps
an
d
60
.5
ye
ar
s

fo
r
th
e
co
nt
ro
lg

ro
up

)
∙W
om

en
(3
3.
7
an
d
36
.4
%

fo
r
th
e

in
te
rv
en

tio
n
gr
ou

ps
an
d
31
%

fo
r
th
e

co
nt
ro
lg

ro
up

)

Pa
rt
ic
ip
an
ts
in

in
te
rv
en

tio
n
re
ce
iv
ed

bo
dy
-m

in
d-
sp
iri
t
in
te
rv
en

tio
n
fo
r
15

h.
Ea
ch

gr
ou

p
co
ns
is
te
d
of

10
to

12
m
em

be
rs
an
d
m
et

w
ee
kl
y
fo
r
fiv
e

w
ee
ks
.

Q
O
L
w
as

m
ea
su
re
d
us
in
g
th
e

va
lid
at
ed

C
hi
ne

se
ve
rs
io
n
of

th
e
SF
-3
6

N
o
si
gn

ifi
ca
nt

in
te
ra
ct
io
n
ef
fe
ct

(t
im

e
×
in
te
rv
en

tio
n)

ei
th
er

in
th
e

in
te
rv
en

tio
n
or

co
nt
ro
lg

ro
up

s
fo
r
SF
-

36
w
as

fo
un

d.

(L
ep

or
e,
Re
ve
ns
on

,R
ob

er
ts
,

Pr
an
ik
of
f,
&
D
av
ey
,2
01
5)

in
th
e

U
S[
50
]

∙P
at
ie
nt
s
di
ag
no

se
d
w
ith

st
ag
e
I-I
II
ca
n

ce
r
of

th
e
co
lo
n
or

re
ct
um

an
d
w
ho

ha
d
co
m
pl
et
ed

su
rg
ic
al
tr
ea
tm

en
t

w
ith

in
th
e
pr
ev
io
us

fiv
e
ye
ar
s
(n
=
19
3:

in
te
rv
en

tio
n
n
=
10
1
vs
.c
on

tr
ol

n
=
92
)

∙M
ea
n
ag
e
=
54
.4
ye
ar
s
fo
r
th
e

in
te
rv
en

tio
n
gr
ou

p
an
d
55
.8
ye
ar
s
fo
r

th
e
co
nt
ro
lg

ro
up

∙W
om

en
(4
9.
5%

fo
r
th
e
in
te
rv
en

tio
n

gr
ou

p
an
d
48
.9
fo
r
th
e
co
nt
ro
lg

ro
up

)

Pa
rt
ic
ip
an
ts
w
er
e
as
ke
d
to

w
rit
e
fo
r

15
m
in

tw
ic
e
a
w
ee
k
fo
r
tw

o
w
ee
ks

ab
ou

t
th
ei
r
de

ep
es
t
th
ou

gh
ts
an
d

fe
el
in
gs

co
nc
er
ni
ng

th
ei
r
ca
nc
er
,o
th
er

st
re
ss
or
s,
or

bo
th
.

Fi
ve

do
m
ai
ns

of
th
e
C
an
ce
r
Q
ua
lit
y
of

Li
fe

qu
es
tio

nn
ai
re

(Q
LQ

-3
0)

de
ve
lo
pe

d
by

th
e
Eu
ro
pe

an
O
rg
an
iz
at
io
n
fo
r

Re
se
ar
ch

an
d
Tr
ea
tm

en
t
of

C
an
ce
r

Th
er
e
w
as

no
st
at
is
tic
al
di
ffe
re
nc
e

be
tw

ee
n
th
e
in
te
rv
en

tio
n
an
d
co
nt
ro
l

gr
ou

ps
in

te
rm

s
of
:g

lo
ba
lq

ua
lit
y
of

lif
e;
ph

ys
ic
al
fu
nc
tio

ni
ng

;r
ol
e

fu
nc
tio

ni
ng

;e
m
ot
io
na
lf
un

ct
io
ni
ng

;
co
gn

iti
ve

fu
nc
tio

ni
ng

;o
r
so
ci
al

fu
nc
tio

ni
ng

.

(O
hl
ss
on

-N
ev
o
et

al
.,
20
16
)
in

Sw
ed

en
[1
3]

∙P
at
ie
nt
s
tr
ea
te
d
su
rg
ic
al
ly
fo
r
co
lo
n,

re
ct
al
,o
r
an
al
ca
nc
er

(n
=
86
:

in
te
rv
en

tio
n
n
=
47

vs
.c
on

tr
ol

n
=
39
)

∙M
ea
n
ag
e
=
66
.1
ye
ar
s
fo
r
th
e

in
te
rv
en

tio
n
gr
ou

p
an
d
65
.9
ye
ar
s
fo
r

th
e
co
nt
ro
lg

ro
up

∙W
om

en
(4
1.
7%

fo
r
th
e
in
te
rv
en

tio
n

gr
ou

p
an
d
31
.6
%

fo
r
th
e
co
nt
ro
l

gr
ou

p)

Th
e
pr
og

ra
m

in
cl
ud

ed
se
ve
n
m
ee
tin

gs
th
at

ea
ch

fe
at
ur
ed

60
-m

in
in
fo
rm

a
tio

na
ll
ec
tu
re
s.
To
pi
cs

in
cl
ud

ed
co
lo

re
ct
al
ca
nc
er
,m

us
ic
an
d
re
la
xa
tio

n,
th
e
op

er
at
in
g
th
ea
tr
e,
th
e
im

po
rt
an
ce

of
en

ga
gi
ng

in
ph

ys
ic
al
ac
tiv
iti
es
,t
he

m
ea
ni
ng

of
fo
od

,c
ris
is
an
d
cr
is
is
in
te
r

ve
nt
io
n,
an
d
pa
tie
nt
s’
or
ga
ni
za
tio

n

SF
-3
6
w
er
e
m
ea
su
re
d
at

ba
se
lin
e,
on

e,
si
x,
an
d
12

m
on

th
s
af
te
r
th
e
en

d
of

th
e
pr
og

ra
m

∙T
he

in
te
rv
en

tio
n
gr
ou

p
re
po

rt
ed

si
gn

ifi
ca
nt
ly
be

tt
er

ov
er
al
lm

en
ta
l

he
al
th

st
at
us

th
an

th
e
co
nt
ro
la
t
on

e
m
on

th
af
te
r
th
e
en

d
of

th
e
pr
og

ra
m
.

Th
e
be

tw
ee
n-
gr
ou

p
di
ffe
re
nc
e
w
as

of
m
od

er
at
e
si
ze
.

∙N
o
st
at
is
tic
al
ly
si
gn

ifi
ca
nt

be
tw

ee
n-

gr
ou

p
di
ffe
re
nc
es

in
ov
er
al
lp

hy
si
ca
l

he
al
th

st
at
us

w
er
e
ob

se
rv
ed

at
an
y
of

th
e
fo
llo
w
-u
p
as
se
ss
m
en

ts
,b

ut
th
e

ef
fe
ct

si
ze
s
in
di
ca
te
d
th
at

th
e
in
te
rv
en

tio
n
gr
ou

p
ha
d
a
sm

al
le
ffe
ct

af
te
r
si
x

an
d
12

m
on

th
s.

Son et al. Health and Quality of Life Outcomes  (2018) 16:119 Page 5 of 12



Ta
b
le

1
D
es
cr
ip
tio

n
of

st
ud

ie
s
an
d
sa
m
pl
e
ch
ar
ac
te
ris
tic
s
(n
=
21
17
)
(C
on

tin
ue
d)

Su
bj
ec
ts

In
te
rv
en

tio
n

O
ut
co
m
e
(t
oo

l)
M
ai
n
re
su
lts

∙W
ith

in
th
e
in
te
rv
en

tio
n
gr
ou

p,
si
gn

ifi
ca
nt

im
pr
ov
em

en
ts
in

bo
th

PC
S

an
d
M
CS

w
er
e
fo
un

d:
PC

S;
0-
on

e
m
on

th
,z
er
o–

si
x
m
on

th
s,
ze
ro
–

12
m
on

th
s;
M
CS

ze
ro
–,
ze
ro
–

si
x
m
on

th
s,
ze
ro
–1
2
m
on

th
s.

(R
os
s,
Th
om

se
n,
Ka
rls
en

,B
oe

se
n,
&

Jo
ha
ns
en

,2
00
5)

in
D
en

m
ar
k[
51
]

∙C
ol
or
ec
ta
lc
an
ce
r
pa
tie
nt
s
(n
=
24
9;

in
te
rv
en

tio
n
n
=
12
5
vs
.c
on

tr
ol

n
=
12
4)

∙M
ed

ia
n
ag
e
=
68
.8
ye
ar
s
fo
r
th
e

in
te
rv
en

tio
n
gr
ou

p
an
d
68
.1
ye
ar
s
fo
r

th
e
co
nt
ro
lg

ro
up

∙W
om

en
(5
0%

fo
r
th
e
in
te
rv
en

tio
n

gr
ou

p
an
d
53
%

fo
r
th
e
co
nt
ro
l

gr
ou

ps
)

O
ve
r
th
e
fir
st
tw

o
ye
ar
s
af
te
r

di
sc
ha
rg
e,
th
e
in
te
rv
en

tio
n
gr
ou

p
re
ce
iv
ed

10
ho

m
e
vi
si
ts
fro

m
a
pr
oj
ec
t

nu
rs
e
or

a
m
ed

ic
al
do

ct
or
.

Th
es
e
vi
si
ts
w
er
e
ai
m
ed

at
pr
ov
id
in
g

em
ot
io
na
la
nd

in
fo
rm

at
io
n
an
d

su
pp

or
t
an
d
en

co
ur
ag
in
g
th
e
pa
tie
nt
s

to
m
ak
e
us
e
of

th
ei
r
ow

n
so
ci
al

ne
tw

or
ks

to
co
pe

w
ith

th
e
di
se
as
e.

Eu
ro
pe

an
O
rg
an
iz
at
io
n
fo
r
Re
se
ar
ch

an
d
Tr
ea
tm

en
t
of

C
an
ce
r
(E
O
RT
C)

qu
al
ity

of
lif
e
co
re

qu
es
tio

nn
ai
re

Q
O
Q
-C
30
,a
nd

EO
RT
C
Q
LQ

-C
R3
8
fo
r

th
e
sp
ec
ifi
c
co
lo
re
ct
al
ca
nc
er

m
od

ul
e

∙A
t
th
e
th
re
e-
m
on

th
fo
llo
w
-u
p,

fo
llo
w
-

in
g
th
e
m
os
t
in
te
ns
iv
e
pe

rio
d
of

in
te
rv
en

tio
n,
th
e
on

ly
si
gn

ifi
ca
nt

di
ffe
re
nc
e
be

tw
ee
n
th
e
in
te
rv
en

tio
n

an
d
co
nt
ro
lg

ro
up

s
w
as

sy
m
pt
om

s
of

fa
tig

ue
.

∙A
ls
o
at

th
e
th
re
e-
m
on

th
fo
llo
w
-u
p,

al
l

15
su
bs
ca
le
s/
ite
m
s
of

EO
RT
C
Q
LQ

-C
30

w
er
e
in

fa
vo
r
of

th
e
in
te
rv
en

tio
n

gr
ou

p,
bu

t
th
is
pa
tt
er
n
di
d
no

t
pe

rs
is
t

du
rin

g
th
e
fu
ll
tw

o-
ye
ar

pe
rio

d
of

fo
llo
w
-u
ps

an
d
w
as

no
t
ob

se
rv
ed

on
th
e
co
lo
re
ct
al
ca
nc
er

m
od

ul
e

(E
O
RT
C
Q
LQ

-C
R3
8)
.

∙T
he

in
te
rv
en

tio
n
ha
d
no

ov
er
al
le
ffe
ct

on
th
e
le
ve
lo

f
Q
O
L.
Fu
rt
he

r,
no

di
ffe
re
nt
ia
ld

ev
el
op

m
en

t
w
ith

tim
e

du
rin

g
fo
llo
w
-u
p
w
as

ob
se
rv
ed

on
th
e

em
pl
oy
ed

sc
al
es
,e
xc
ep

t
fo
r
a

di
ffe
re
nt
ia
ld

ev
el
op

m
en

t
w
ith

tim
e
in

th
e
gr
ou

ps
fo
r
so
ci
al
fu
nc
tio

ni
ng

:a
t

th
e
fir
st
fo
llo
w
-u
p
in
te
rv
ie
w

th
e

co
nt
ro
lg

ro
up

ha
d
a
lo
w
er

le
ve
lo

f
so
ci
al
fu
nc
tio

ni
ng

th
an

th
e
in
te
rv
en
tio
n

gr
ou

p,
bu

t
th
is
di
ffe
re
nc
e
di
m
in
ish

ed
w
ith

tim
e.

(Y
ou

ng
et

al
.,
20
13
)
in

A
us
tr
al
ia
[5
2]

∙A
du

lt
pa
tie
nt
s
un

de
rg
oi
ng

su
rg
er
y
fo
r

pr
im

ar
y
co
lo
re
ct
al
ca
nc
er

(n
=
75
6;

in
te
rv
en

tio
n
n
=
38
7
vs
.c
on

tr
ol

n
=
36
9)

∙M
ea
n
ag
e
=
68
.6
ye
ar
s
fo
r
th
e

in
te
rv
en

tio
n
gr
ou

p
an
d
67

ye
ar
s
fo
r

th
e
co
nt
ro
lg

ro
up

∙W
om

en
(4
3.
2%

fo
r
th
e
in
te
rv
en

tio
n

gr
ou

p
an
d
45
.8
%

fo
r
th
e
co
nt
ro
l

gr
ou

p)

Th
is
in
te
rv
en

tio
n
in
vo
lv
ed

no
fa
ce
-t
o-

fa
ce

co
nt
ac
t.
It
co
ns
is
te
d
of

fiv
e

sc
he

du
le
d,

st
ru
ct
ur
ed

te
le
ph

on
e
ca
lls

on
da
ys

th
re
e
an
d
10

an
d
th
en

at
on

e,
th
re
e,
an
d
si
x
m
on

th
s
af
te
r
ho

sp
ita
l

di
sc
ha
rg
e.
Th
e
ph

on
e
co
nv
er
sa
tio

ns
w
er
e
ba
se
d
on

th
e
fin
di
ng

s
of

a
cl
in

ic
al
au
di
t
of

th
e
po

st
op

er
at
iv
e
ne

ed
s

of
pa
tie
nt
s
w
ith

co
lo
re
ct
al
ca
nc
er
.

Fu
nc
tio

na
lA

ss
es
sm

en
t
of

C
an
ce
r

Th
er
ap
y-
Co

lo
re
ct
al
(F
A
C
T-
C)

Th
er
e
w
as

no
si
gn

ifi
ca
nt

di
ffe
re
nc
e
in

Q
O
L
be

tw
ee
n
th
e
gr
ou

ps
at

an
y

fo
llo
w
-u
p
tim

e
po

in
t:
on

e
m
on

th
;

th
re
e
m
on

th
s;
or

si
x
m
on

th
s.

(H
aw

ke
s,
Pa
ke
nh

am
,C

ha
m
be

rs
,

Pa
tr
ao
,&

C
ou

rn
ey
a,
20
14
)
in

A
us
tr
al
ia
[2
6]

∙A
du

lt
pa
tie
nt
s
w
ith

a
hi
st
ol
og

ic
al
ly

co
nf
irm

ed
di
ag
no

si
s
of

pr
im

ar
y

co
lo
re
ct
al
ca
nc
er

w
ith

in
th
e
pr
ev
io
us

12
m
on

th
s
(n
=
41
0:
in
te
rv
en

tio
n
n
=

20
5
vs
.c
on

tr
ol

n
=
20
5)

Th
is
in
te
rv
en

tio
n
fe
at
ur
ed

fo
ur

co
m
po

ne
nt
s:
1)

11
te
le
ph

on
e-

de
liv
er
ed

he
al
th

co
ac
hi
ng

se
ss
io
ns

ov
er

si
x
m
on

th
s;

2)
a
pa
rt
ic
ip
an
t
ha
nd

bo
ok
;3
)
re
gu

la
r

m
ot
iv
at
io
na
lp

os
tc
ar
ds
;a
nd

4)
a
pe

do
m
et
er
.

Fu
nc
tio

na
lA

ss
es
sm

en
t
of

C
an
ce
r

Th
er
ap
y-
Co

lo
re
ct
al
(F
A
C
T-
C,

ve
rs
io
n
4)

w
as

us
ed

to
m
ea
su
re

Q
O
L
at

ba
se
lin
e,

si
x
m
on

th
s
an
d
12

m
on

th
s.

∙In
th
e
in
te
rv
en

tio
n
gr
ou

p,
th
er
e

si
gn

ifi
ca
nt

im
pr
ov
em

en
ts
in

qu
al
ity

of
lif
e
w
er
e
ob

se
rv
ed

at
si
x
an
d

12
m
on

th
s;
ph

ys
ic
al
w
el
l-b

ei
ng

at
si
x

an
d
12

m
on

th
s;
so
ci
al
w
el
l-b

ei
ng

at
si
x
m
on

th
s;
em

ot
io
na
lw

el
l-b

ei
ng

at
si
x
an
d
12

m
on

th
s;
fu
nc
tio

na
lw

el
l-

Son et al. Health and Quality of Life Outcomes  (2018) 16:119 Page 6 of 12



Ta
b
le

1
D
es
cr
ip
tio

n
of

st
ud

ie
s
an
d
sa
m
pl
e
ch
ar
ac
te
ris
tic
s
(n
=
21
17
)
(C
on

tin
ue
d)

Su
bj
ec
ts

In
te
rv
en

tio
n

O
ut
co
m
e
(t
oo

l)
M
ai
n
re
su
lts

∙M
ea
n
ag
e
=
64
.9
ye
ar
s
fo
r
th
e

in
te
rv
en

tio
n
gr
ou

p
an
d
67
.8
ye
ar
s
fo
r

th
e
co
nt
ro
lg

ro
up

∙W
om

en
(4
8.
3%

fo
r
th
e
in
te
rv
en

tio
n

gr
ou

p
an
d
43
.9
%

fo
r
th
e
co
nt
ro
l

gr
ou

p)

Bo
th

gr
ou

ps
al
so

re
ce
iv
ed

a
qu

ar
te
rly

st
ud

y
ne

w
sl
et
te
r

be
in
g
at

si
x
an
d
12

m
on

th
s;
an
d

ad
di
tio

na
lw

el
l-b

ei
ng

at
si
x
an
d

12
m
on

th
s.

∙T
he

in
te
rv
en

tio
n
gr
ou

p
sh
ow

ed
si
gn

ifi
ca
nt
ly
hi
gh

er
im

pr
ov
em

en
ts
in

ph
ys
ic
al
w
el
l-b

ei
ng

at
si
x
an
d

12
m
on

th
s
th
an

th
e
co
nt
ro
lg

ro
up

.
**
H
ow

ev
er
,t
ot
al
qu

al
ity

of
lif
e
sc
or
e

an
d
su
bs
ca
le
s
w
er
e
al
so

si
gn

ifi
ca
nt
ly

im
pr
ov
ed

in
th
e
co
nt
ro
lg

ro
up

**

Son et al. Health and Quality of Life Outcomes  (2018) 16:119 Page 7 of 12



multiple mental health outcomes, while eight studies ex-
hibited no effect. One clear similarity between our study
and that of Mosher et al. is the inclusion of Carmack et
al.’s study [27]. Specifically, Carmack et al.’s study [27]
revealed that global symptom distress and depression
were reduced as a result of their intervention, but quality
of life did not improve. In contrast, one important differ-
ence between our study and that of Mosher et al. [17] is
that they defined the term “psychosocial intervention” in
a more comprehensive manner. They stated that it con-
cerns psychotherapy and educational programs, and the
researchers also examined both psychosocial factors and
quality of life as outcomes, which—along with the use of
a greater number of keywords—resulted in a greater
number of studies being included.
Although most of the interventions evaluated in the

included studies did not have a significant effect on
quality of life, the meta-analysis showed that the overall
effect at the post-intervention measurement was statisti-
cally significant and had a small effect size. This finding
is consistent with that of another meta-analysis, which
stated that various types of psycho-oncological

interventions have significant, small-to-medium benefi-
cial effects on emotional distress and quality of life in
adult cancer patients [28]. In contrast, in other
meta-analysis studies, such as one that investigated the
effectiveness of exercise on the quality of life of CRC pa-
tients and one that examined the effect of behavior tech-
niques on the quality of life of breast cancer patients,
the respective interventions had no significant
short-term effect on quality of life [29, 30]. Although the
interventions used in the abovementioned studies might
not be comparable (psychosocial vs. exercise), the find-
ings still suggest that psychosocial interventions make a
greater contribution to improving quality of life. Consid-
ering this, in future studies, various types of interven-
tions should be conducted in order to investigate their
effectiveness on quality of life.

Future clinical implication and research directions
The patients with colorectal cancer more frequently ex-
perience psychological distress than do those with other
types of cancer [31] and experience social difficulties
[32]. Based on our findings, we certainly have strong
clinical implications in planning more effective psycho-
social interventions. In the current meta-analysis,
face-to-face intervention methods showed a statistically
significant effect on quality of life, whereas the
non-face-to-face intervention, such as email- or
telephone-based approaches, did not. Face-to-face inter-
ventions appear to enhance the development of thera-
peutic relationships, thereby leading to an increase in
patients’ degree of adherence to healthcare providers’
recommendations. This finding was supported by those
of previous studies: compared to Internet-based inter-
ventions, face-to-face interventions showed a larger ef-
fect size for reducing depressive symptoms [33, 34].
Thus, it is worth using face-to-face methods in clinical
settings and they should be considered as the key com-
ponent of psychosocial interventions for the colorectal
cancer survivors.
However, the disadvantages of face-to-face interven-

tions are that they can be time consuming and costly for
the patient. As a result, non-face-to-face interventions
have been widely used over the past decade. In recent
years, Internet/web-based studies have been employed
to provide more tailored psychosocial interventions for
patients with cancer [35]. Such web-based psychoeduca-
tional interventions have been shown to increase the
quality of life of family caregivers as well as cancer pa-
tients [36], and the development of computer-tailored
physical activity interventions for prostate cancer or
CRC patients and survivors has now been proposed [37].
In the current research, it was found that the main

purpose of psychosocial interventions for colorectal can-
cer survivors was to improve confidence for self-care

Fig. 2 Risk of bias for each included study

Son et al. Health and Quality of Life Outcomes  (2018) 16:119 Page 8 of 12



through coaching and empowerment [38, 39]. Currently,
various types of face-to-face coaching using smart tech-
nology have been developed including telephone, video
conference, instant message, and email [40, 41]. In
addition, the use of virtual reality and augmented reality
might be a good alternative to face-to-face interventions
because they give the user interactive and instant feed-
back. For example, virtual reality programs were effect-
ive for improving the health-related quality of life of
older women [42]. Therefore, it might be beneficial for
CRC patients to receive Internet-based, web-based, or
virtual reality psychosocial interventions in the future.
The application of smart technology can be a conveni-

ent and cost effective method, but the effectiveness
should not be compromised for efficiency [43]. As in
traditional face-to-face coaching, it is also important to
consider the patient’s motivation and level of acceptance
of the relationship and establish a relationship based on
trust, which is development-oriented, when using smart
technology [41, 44].

However, it may not be always possible to utilize those
technological resources. In addition, healthcare providers
or patients may worry about the technology-based inter-
action and lose the opportunity to form a relationship or
reduce the quality of the relationship. Thus, it is recom-
mended that the healthcare providers use the traditional
face-to-face coaching method in an initial psychosocial
intervention to develop rapport and interaction with the
patients [41]. de Zwaan et al. [45] indicated that the
face-to-face therapy was more effective for early treat-
ment than Internet-based guided self-help. Therefore,
our finding may guide healthcare professionals in the
field by suggesting the use of the face-to-face method at
the initial phase of the psychosocial intervention.
We found that the longer the duration of the inter-

vention, the greater the effect size (although this was
not statistically significant). This finding is consistent
with those of other meta-analysis studies on cancer pa-
tients. For example, previous studies have found that
longer interventions produce more sustained effects

Fig. 3 Effect size of psychosocial interventions on overall quality of life

Fig. 4 Effect size by types of intervention (face-to-face vs. non-face-to-face)
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[20, 28], while others found that longer periods of
exercise-intervention time are effective for improving
quality of life [46]. However, this result should be inter-
preted cautiously, since only the intervention duration
was included in the analysis and the magnitude of the
interventions in question (i.e., the frequency and
amount of intervention) was not considered. Therefore,
further study is required to examine the effect size in
terms of intervention duration and strength. Further-
more, it is necessary to conduct larger randomized con-
trolled trials for longer durations in the future in order
to identify the most effective time period for the im-
provement of quality of life.
To increase the level of evidence for the current

meta-analysis, only randomized controlled trial studies
were included and the quality assessment was under-
taken using the Cochrane Collaboration’s risk of bias
tool. First, at the random-sequence-generation do-
main, as the randomization methods were clearly de-
scribed in the text, a total of seven studies were
evaluated as having a low risk of bias. As for incom-
plete outcome data, most studies were graded as hav-
ing a low risk of bias with low dropout rates. Next,
regarding the blinding of participants and personnel,
two studies were evaluated as having a high risk of
bias. Finally, for blinding the outcome assessment, six
studies were rated as having a low risk of bias. It
should be noted that the use of inadequate blinding
may produce detection bias, which means that the
measured values might not reflect reality. Considering
the above, future research should underline allocation
concealment, blinding of participants and personnel,
and outcome assessors in order to obtain more reli-
able conclusions.

Study limitations
There are several limitations in the current
meta-analysis. First, although we used thorough search
strategies to minimize inclusion and publication bias,
there is still the possibility that some studies were
missed. Second, the number of studies included in the
current meta-analysis is relatively small, and the charac-
teristics of the patients in each study were also heteroge-
neous; therefore, it may be premature to generalize these
findings. It is necessary to focus on delineating the key
characteristics of the psychosocial interventions found to
be effective by using a prospective design. Third, the
current study applied the total score for quality of life in
the meta-analysis, since the instruments used to measure
quality of life varied for each study. Psychosocial inter-
ventions might be more effective for certain subdomains
of quality of life. Thus, future studies are required to in-
vestigate the effect of the interventions on specific as-
pects of the quality of life construct. Although the
majority of studies measured the outcomes multiple
times through follow-up assessments, longitudinal stud-
ies over the course of randomized controlled trials were
found to be insufficient. As such, future studies should
employ a larger randomized controlled trial using a lon-
gitudinal study design.

Conclusions
This meta-analysis provides evidence for the beneficial
effect of face-to-face-based psychosocial interventions
on the quality of life of CRC patients. Of course, it is still
premature to generalize these findings, as the identified
effect size was small. Given that quality of life changes
with time and emphasizes the importance of personal
growth [47], it may take time to fully detect

Fig. 5 Effect size of meta-analysis on quality of life
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improvements in quality of life. Further, the quality of
life of cancer patients may also depend on the prognosis
during the disease trajectory. To improve quality of life
for CRC patients, therefore, further studies should assess
physical functioning or the severity of symptoms before
face-to-face intervention methods are utilized.
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