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Introduction
!

With the advent of organized colorectal cancer
screening in most industrialized countries, the
quality of colonoscopy is increasingly becoming a
focus of attention [1–4]. High quality colonosco-
py services will be essential to reduce colorectal
cancer (CRC) mortality, and several expert groups
have stressed the importance of prioritizing the
implementation of colonoscopy continuous quali-
ty improvement (CQI) programs in organized
screening [5,6]. The organizational, clinical, and
performance dimensions of colonoscopy quality
have been addressed regularly [7–15]. They aim
at ensuring timely access, appropriate informa-
tion for and preparation of patients, adequate
endoscopists’ and nurses’ skills as well as patient
satisfaction [11–15]. Beyond general knowledge
about the adoption of innovations in healthcare,
the barriers and facilitators pertaining to the im-

plementation of CQI in colonoscopy units have
not been addressed yet in a systematic review.
The successful application of CQI approaches in
healthcare results from the interaction of leader-
ship, organizational culture, and teamwork to
create a culture of excellence [16,17]. As a result
of the complex nature of healthcare organiza-
tions, the implementation of innovative approa-
ches in clinical settings depends on many factors
that are both external and internal to the organi-
zation [18,19]. Nevertheless, some inner charac-
teristics of organizations are more prone to facili-
tate this process. Customer focus, systems think-
ing, learning from measurement, and teamwork,
as well as communication and feedback are criti-
cal in creating motivation and empowerment
among users involved in CQI processes. With re-
spect to colonoscopy, the successful implementa-
tion of a CQI program will thus depend on the in-
volvement of physicians, nurses, and managers
[20–23]. However, as a focus on customer needs
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Background and aim: Continuous quality im-
provement (CQI) programs may result in quality
of care and outcome improvement. However, the
implementation of such programs has proven to
be very challenging. This mixed methods sys-
tematic review identifies barriers and facilitators
pertaining to the implementation of CQI pro-
grams in colonoscopy services and how they re-
late to endoscopists, nurses, managers, and pa-
tients.
Methods: We developed a search strategy adap-
ted to 15 databases. Studies had to report on the
implementation of a CQI intervention and identi-
fied barriers or facilitators relating to any of the
four groups of actors directly concerned by the
provision of colonoscopies. The quality of the se-
lected studies was assessed and findings were ex-
tracted, categorized, and synthesized using a gen-
eric extraction grid customized through an itera-
tive process.

Results: We extracted 99 findings from the 15 se-
lected publications. Although involving all actors
is the most cited factor, the literature mainly focu-
ses on the facilitators and barriers associated with
the endoscopists’ perspective. The most reported
facilitators to CQI implementation are perception
of feasibility, adoption of a formative approach,
training and education, confidentiality, and asses-
sing a limited number of quality indicators. Re-
ceptive attitudes, a sense of ownership and per-
ceptions of positive impacts also facilitate the im-
plementation. Finally, an organizational environ-
ment conducive to quality improvement has to
be inclusive of all user groups, explicitly suppor-
tive, and provide appropriate resources.
Conclusion: Our findings corroborate the current
models of adoption of innovations. However, a
significant knowledge gap remains with respect
to barriers and facilitators pertaining to nurses,
patients, and managers.
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and experience is key to implementing CQI in healthcare servi-
ces, patients also constitute an important group of users, wheth-
er implicitly or explicitly.
The objective of this mixedmethods systematic review is to sum-
marize knowledge with regard to barriers and facilitators to the
successful implementation of CQI programs in colonoscopy units
from the perspective of the endoscopists, nurses, managers, and
patients. With respect to the CQI program, members of these four
groups are all referred to as users. This synthesis will inform all
stakeholders in order to prevent or mitigate issues during the im-
plementation of colonoscopy CQI programs. It will also contrib-
ute to a mutual understanding of the factors affecting the adop-
tion of CQI programs by other groups of users.

Methods
!

We conducted a mixed methods systematic review of the scienti-
fic literature published between 1 January 2000 and 31May 2013
on barriers and facilitators perceived by any group of individuals,
about itself or the three others (the four user groups are listed be-
low under the subheading User groups), with a direct interest in
the implementation of CQI programs in colonoscopy services.
This type of review summarizes qualitative and quantitative re-
search evidence with the same level of rigor [24].

Search strategy
We performed standardized literature searches on 15 relevant
databases already described in the published study protocol [25]
(see●" Table1 for full electronic search strategy for Medline). We
screened the references of the selected publications as a potential
source of additional relevant articles. We also searched for other
publications from the authors of the selected articles as well as
publications citing the selected articles through the ISI Science
Citation Index database.

Selection criteria
The studies included in this review should report barriers and fa-
cilitators with regard to implementing a CQI program, either as
their primary outcome or as a secondary outcome related to the
effects and impacts of CQI initiatives in colonoscopy. We define
barriers and facilitators as technical, individual, organizational,
and contextual factors that would facilitate or impede the imple-
mentation of such programs. Studies had to be based on an em-
pirical design, using qualitative, quantitative or mixed methods,
and had to use a structured and well described data collection
process. Thus, we excluded studies reporting unstructured ob-
servations (defined as holistic, unstructured, and unfocused ob-
servations [26]), as well as editorials, comments, and position pa-
pers.
Implementations of CQI programs in colonoscopy services are
defined as initiatives aiming at the improvement and mainte-
nance of the quality and safety of the procedure (also called Clin-
ical Quality and Safety) or at the enhancement of consumer care
(also called Quality of Patient Experience). The selected studies
could report on a pre, current or post implementation experience
of a CQI program. We also considered the utilization of standards
related to sigmoidoscopy and colonoscopy services.

User groups
The user groups are the four parties directly involved in the im-
plementation of colonoscopy CQI programs, i. e. endoscopists
(physicians, gastroenterologists, and surgeons), nurses, man-
agers, and patients.

Screening and data abstraction
Pairs of authors (SG, MT, AB, BC, MPG) screened all titles and ab-
stracts independently to assess compliance with inclusion crite-
ria. We resolved discrepancies among reviewers on study inclu-
sion through discussion with other team members. Full-text co-
pies of relevant articles were independently reviewed by two au-
thors (AB, MT) and were assessed for compliance with the selec-
tion criteria. One of the co-authors (CD), a gastroenterologist
trained at the National Health Services (NHS), categorized the
publications according to their specific focus using the Global
Rating Scale (GRS) dimensions of colonoscopy services: appropri-
ateness of colonoscopy, colonoscopy clinical quality, discharge
process, patient satisfaction, patient compliance, and attitude to-
wards the CQI program [12].
Thenwe extracted findings defining barriers and facilitators with
respect to the implementation of CQI programs and the user
group(s) it related to. Using a generic extraction grid based on
previous works, we initially grouped the findings under distinct
attributes best defining the type of the reported facilitators or
barriers [27,28]. We gradually adapted the extraction grid
through an iterative process based on consensus among the re-
viewers so as to adapt to the specific topic of this review. We re-
labeled some of the original attributes to provide a better de-

Table 1 Search strategy for Medline.

#12 Search (#4 AND #9) OR (#3 AND #10) OR #11

#11 Search Colonoscopy/standards[mh]

#10 Search Endoscopy/standards[mh:noexp] OR Endoscopy, Di-
gestive System/standards[mh:noexp] OR Endoscopy,
Gastrointestinal/standards[mh:noexp]

#9 Search #5 OR #6 OR #7 OR #8

#8 Search Patient participation[mh] OR Consumer participation
[mh] OR Consumer advocacy[mh] OR Patient advocacy
[mh] OR Consumer organizations[mh] OR patient par-
ticipation*[tiab] OR Consumer participation [tiab] OR
patient involvement*[tiab] OR consumer involvement*
[tiab] OR consumer advocac*[tiab] OR patient advocac*
[tiab] OR Public participation[tiab] OR public involve-
ment*[tiab] OR public advocacy*[tiab] OR Consumer
organizations*[tiab] OR ((Patient*[ti] OR Public[ti] OR
Consumer[ti]) AND (Participation*[ti] OR Involvement
[ti] OR Advocac*[ti] OR Organization*[ti]))

#7 Search Quality of Health Care[mh:noexp] OR Quality Assur-
ance, Health Care[mh:noexp] OR Quality Indicators,
Health Care[mh:noexp] OR Quality control[mh] OR
Quality[tiab]

#6 Search Adopt*[tiab] OR Implement*[tiab]

#5 Search Attitude[mh] OR Attitude*[tiab] OR Accept*[tiab] OR
Barrier*[tiab] OR Difficult*[tiab] OR Facilitator*[tiab]
OR Resist*[tiab] OR Usefulness[tiab] OR "Ease of use"[-
tiab]

#4 Search #1 OR (#2 AND #3)

#3 Search Colorectal neoplasms[mh] OR Colorectal cancer*[tiab]
OR Colorectal neoplasm*[tiab] OR Colorectal Tumor*
[tiab] OR Colorectal Carcinoma*[tiab] OR Colorectal
neoplasis*[tiab]

#2 Search Endoscopy[mh:noexp] OR Endoscopy, Digestive System
[mh:noexp] OR Endoscopy, gastrointestinal[mh:noexp]
OR Endoscop*[tiab]

#1 Search Colonoscopy[mh] OR Colonoscop*[tiab] OR Sigmoi-
doscop*[tiab] OR Proctosigmoidoscop*[tiab]
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scription of findings, adding emergent attributes and removing
those not addressed by any of the selected publications. We fur-
ther grouped attributes under three main themes: features of the
CQI program, attitudes and perceptions, and organizational en-
vironment. We reported findings using consensual guidelines
for narrative syntheses and meta-analytical techniques [29,30].
Finally, we presented findings in the form of a narrative synthesis
[29].

Appraisal of study quality
We assessed the quality of all selected studies and each type of
design using scales based on a recent tool that proposes criteria
specific for quantitative (experimental and observational), quali-
tative, and mixed methods designs [31].

Results
!

Included studies
We screened the titles and abstracts of the 6194 references iden-
tified through the search strategy.We retained a total of 246 pub-
lications for full-text analysis, of which 15 studies met the selec-
tion criteria [32–46]. The selection flow chart is depicted in
●" Fig.1.

Characteristics of included studies
The characteristics of the 15 selected studies are summarized in
●" Table2. All studies were conducted in countries with compar-
able standards of living according to the Organisation for Eco-
nomic Co-operation and Development (OECD): Australia [39,
42], the United Kingdom [32,43], the United States [33,44–46],

Italy [35,36], Norway [34,37], Canada [41], Israel [38], and the
Netherlands [40]. The study design of 10 publications (67%) is
quantitative [33–38,40,43,45,46]; two (13%) studies have a
qualitative design [39, 41]; and the other three (20%) use a mixed
methods approach [32,42,44]. Most studies collected data either
through questionnaires (n=9, 60%) [34,35,37,38,40,41,44–46]
or audits (n=4, 27%) [32,36,42,43]. The other two studies (13%)
report telephone surveys or document analyses [33,39]. A quali-
ty score of 100, 75, 50, and 25% was allocated, to three, six, four,
and two studies, respectively. Since findings extracted from the
low-quality studies were comparable to those from studies of
higher quality, no study was rejected based on the quality score.

Extracted findings
●" Supplementary File 1 presents the 99 findings that were ex-
tracted from the 15 selected studies. Three major themes
emerged from the iterative classification of the extracted find-
ings. The first theme, features of CQI programs, includes 59 find-
ings extracted from 14 studies and grouped under 11 distinct at-
tributes. The second theme, attitudes and perceptions, was ad-
dressed by nine studies that provided 16 findings grouped under
three attributes. Finally, 24 findings extracted from 10 studies fell
under the third theme, organizational characteristics, divided
into five distinct attributes (●" Table3).
Most of the selected studies focus on the clinical quality of colo-
noscopies (n=11 studies, 55 findings) [32,34–38,41,43–46],
followed by appropriateness of colonoscopy (n=3 studies, 23
findings) [33,41,42] and patient satisfaction (n=2 studies, 9 find-
ings) [37,38]. Attitude toward the CQI programs [40], quality of
the discharge process [39], and patient compliance [38] are ad-
dressed in only one study each, providing 16 findings, four find-
ings, and one finding, respectively.

User groups
●" Table3 presents the themes and attributes according to each
user group with which they are associated. Among the four user
groups, the endoscopists were by far the most studied (13 out of
15 studies), and most of the extracted findings are associated
with this group (64 findings extracted, 65%). Their perspective
dominates the attributes related to the features of CQI programs
(12 studies and 44 out of 59 findings, 75%), and those related to
attitudes and perceptions (8 studies and 14 out of 16 findings,
88 %). Management is largely associated with the third theme,
namely the organizational characteristics of CQI programs,
where 10 out of the 17 findings (59%) associated with this user
group are categorized. Findings related to nurses and patients re-
present only 18% of all extracted findings. Eight studies consider
nurses’ perspective (9 findings, 10%), and five studies account for
the patients’ experience (9 findings, 9%).
“Involving all users in the planning and implementation of CQI
programs” is the only attribute shared across the four user
groups. “Feasibility and adaptability” as well as “training and
education” are reported for three out of the four user groups
(endoscopists, patients and either management or nurses,
respectively). Six other attributes are associated with two user
groups (three with endoscopists and nurses, two with endos-
copists and patients, and one with endoscopists and manage-
ment). Finally, seven and four attributes were exclusively docu-
mented in association with endoscopists and management,
respectively. There was no attribute exclusive to nurses.

4 649 Duplicates

10843 titles retrieved from databases
MEDLINE, Ovid, Cochrane Central Register for Contolled Trials, 
Campbell Collaboration Register for Controlled Trials, Current Content, 
Sciende Citation Index, Social Sciences Citation Index, LISA, CINHAL, 
PsychINFO, EMBASE, Electronisc and Communications Abstracts, 
Computer and Information Systems Abstracts, ERIC, ProQuest 

6194 titles

Retrieved after reading of the abstract
No abstract 545
Not original 74
No users’ group 272
Not a CQI 4526
Not an implementaion 290
No Barriers or facilitators 244

Total excluded: 4887

246 eligible references

Retrieved after reading of the article
Not original 12
No users’ group 31
Not a CQI 65
Not an implementaion 78
No Barriers or facilitators 245

Total excluded: 231

15 extracted references

Fig.1 Study selection flow chart.

Candas Bernard et al. Continuous quality improvement programs in colonoscopy services… Endoscopy International Open 2016; 04: E118–E133

ReviewE120
THIEME

T
hi

s 
do

cu
m

en
t w

as
 d

ow
nl

oa
de

d 
fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 U
na

ut
ho

riz
ed

 d
is

tr
ib

ut
io

n 
is

 s
tr

ic
tly

 p
ro

hi
bi

te
d.



Ta
b
le
2

C
h
ar
ac

te
ri
st
ic
s
o
fi
n
cl
u
d
ed

st
u
d
ie
s.

St
u
d
y

C
o
u
n
tr
y

St
u
d
y
d
es
ig
n

C
o
lo
n
o
sc
op

y

q
u
al
it
y
d
o
m
ai
n
s1

Se
tt
in
g
o
f
ca
re

D
es
cr
ip
ti
o
n
o
f
th
e
in
te
rv
en

ti
o
n

Pa
rt
ic
ip
an

ts
M
ai
n
o
u
tc
o
m
es

D
at
a
co

lle
ct
io
n

Q
u
al
it
y

sc
o
re

A
b
u
ks
is
et

al
.(
2
0
0
1
)

[3
8
]

Is
ra
el

Q
u
an

ti
ta
ti
ve

(R
an

d
o
m
iz
ed

co
n
tr
o
lle

d
tr
ia
ls
)

D
–
Pa

ti
en

t
sa
ti
s-

fa
ct
io
n

E
–
Pa

ti
en

t
co

m
-

p
lia

n
ce

G
as
tr
o
en

te
ro
lo
g
y

d
ep

ar
tm

en
t
in

a
te
rt
ia
ry

ce
n
te
r

Ed
u
ca

ti
o
n
p
ro
g
ra
m

ta
rg
et
in
g
p
at
ie
n
ts

co
n
d
u
ct
ed

b
y
a
d
ed

ic
at
ed

n
u
rs
e;

th
e

p
ro
g
ra
m

co
m
p
ri
se
s
b
ro
ch

u
re
s
d
et
ai
lin

g
p
ro
ce

d
u
re
s,
ex

p
la
n
at
io
n
o
ft
h
e
sp

ec
if
ic

as
p
ec

ts
o
fp

ro
ce

d
u
re
s,
an

sw
er
in
g
al
lp

a-
ti
en

ts
’q

u
es
ti
o
n
s,
an

d
a
te
le
p
h
o
n
e
n
u
m
-

b
er

to
co

n
ta
ct

th
e
n
u
rs
e
w
it
h
la
st
-m

in
u
te

q
u
es
ti
o
n
s.

Pa
ti
en

ts
Th

e
ed

u
ca

ti
o
n
p
ro
g
ra
m

w
as

as
so

-
ci
at
ed

w
it
h
su

cc
es
s
o
fe

n
d
o
sc
o
p
y,

lo
w
le
ve

lo
fc

an
ce

lla
ti
o
n
s
b
ec

au
se

o
fp

o
o
rp

re
p
ar
at
io
n
,a

n
d
a
re
d
u
c-

ti
o
n
in

th
e
co

st
o
fc

o
lo
n
o
sc
o
p
y
b
y

8
.9

%
.

Q
u
es
ti
o
n
n
ai
re

&
d
o
cu

m
en

t
an

al
ys
is

5
0
%

B
al
le
t
al
.

(2
0
0
4
)[
3
2
]

U
n
it
ed

K
in
g
d
o
m

M
ix
ed

Q
u
al
i-

ta
ti
ve

Q
u
an

ti
ta
ti
ve

(d
es
cr
ip
ti
ve

)

B
–
Q
u
al
it
y
o
f

co
lo
n
o
sc
o
p
y

En
d
o
sc
o
p
y
d
e-

p
ar
tm

en
t
in

a
u
n
iv
er
si
ty

g
en

er
al

h
o
sp

it
al
in

n
o
rt
h
-

ea
st

En
g
la
n
d

Tw
o
au

d
it
cy

cl
es

ex
am

in
in
g
re
p
o
rt
ed

re
as
o
n
s
fo
ri
n
co

m
p
le
te

co
lo
n
o
sc
o
p
ie
s.

R
es
u
lt
s
w
er
e
re
vi
ew

ed
at

d
ep

ar
tm

en
ta
l

m
ee

ti
n
g
s
an

d
co

n
se
n
su

s
o
n
m
et
h
o
d
s

ai
m
in
g
at

im
p
ro
vi
n
g
co

m
p
le
ti
o
n
ra
te
s

w
as

ac
h
ie
ve

d
.

D
o
ct
o
rs

at
al
ls
ta
g
es

o
ft
ra
in
in
g
:c
o
n
su

l-
ta
n
ts
,a

ca
d
em

ic
s,

sp
ec

ia
lis
t
re
g
is
tr
ar
s

in
g
as
tr
o
en

te
ro
lo
g
y

an
d
su

rg
er
y,
cl
in
ic
al

as
si
st
an

ts
,s
ta
ff

g
ra
d
es
,a

n
d
n
u
rs
es
.

C
o
m
p
le
ti
o
n
ra
te
s
fo
r
co

lo
n
o
sc
o
-

p
ie
s
w
er
e
si
g
n
if
ic
an

tl
y
im

p
ro
ve

d
.

Tw
o
co

m
p
le
te
d
cy

-
cl
es

o
fa

u
d
it

2
5
%

B
am

p
to
n

et
al
.

(2
0
0
7
)[
4
2
]

A
u
st
ra
lia

M
ix
ed

Q
u
al
i-

ta
ti
ve

Q
u
an

ti
ta
ti
ve

(d
es
cr
ip
ti
ve

)

A
–
A
p
p
ro
p
ri
at
e-

n
es
s
o
fc

o
lo
n
o
s-

co
p
y

D
ep

ar
tm

en
to

f
g
as
tr
o
en

te
ro
lo
g
y

at
a
p
ri
m
ar
y
ca

re
se
tt
in
g
in

A
u
st
ra
-

lia

A
p
ro
g
ra
m

ai
m
in
g
to

1
)d

is
se
m
in
at
e
th
e

N
H
M
RC

g
u
id
el
in
es

o
n
C
R
C
p
re
ve

n
ti
o
n
;2

)
as
si
st

in
th
e
ed

u
ca

ti
o
n
o
ft
h
e
g
en

er
al

p
o
p
u
la
ti
o
n
;a

n
d
3
)i
n
te
g
ra
te

th
e
h
o
sp

it
al

as
p
ec

ts
o
fC

RC
p
re
ve

n
ti
o
n
w
it
h
p
ra
ct
ic
e

in
th
e
p
ri
m
ar
y
ca

re
se
tt
in
g
.

G
en

er
al
p
ra
ct
it
io
n
er

an
d
g
as
tr
o
in
te
st
in
al

sp
ec

ia
lis
ts
,s
ta
ff

sp
ec

ia
lis
t
in

g
as
tr
o
-

en
te
ro
lo
g
y
an

d
g
en

er
al
p
o
p
u
la
ti
o
n

H
ig
h
co

m
p
lia

n
ce

w
it
h
g
u
id
el
in
es

fo
r
co

lo
n
o
sc
o
p
y
su

rv
ei
lla

n
ce

w
as

ac
h
ie
ve

d
an

d
m
ai
n
ta
in
ed

.

A
u
d
it

7
5
%

C
ar
d
el
la
et

al
.(
2
0
0
8
)

[4
1
]

C
an

ad
a

Q
u
al
it
at
iv
e

A
–
A
p
p
ro
p
ri
at
e-

n
es
s
o
fc

o
lo
n
o
s-

co
p
y

A
te
rt
ia
ry

ca
re

ce
n
te
r
in
To

ro
n
to

A
st
ri
n
g
en

t
co

lo
re
ct
al
ca

n
ce

r
fo
llo

w
-u
p

p
ro
to
co

l:
cl
in
ic
al
vi
si
ts

ev
er
y
6
m
o
n
th
s

fo
r
th
e
fi
rs
t
3
ye

ar
s
fo
llo

w
ed

b
y
vi
si
ts

at
1
2
-m

o
n
th

in
te
rv
al
s
u
n
ti
l5

ye
ar
s
p
o
st
-r
e-

se
ct
io
n
,w

it
h
C
EA

b
lo
o
d
le
ve

l,
ch

es
t

ra
d
io
g
ra
p
hy

,a
n
d
ab

d
o
m
in
al
im

ag
in
g
in

co
n
ju
n
ct
io
n
w
it
h
th
es
e
cl
in
ic
vi
si
ts
.

Pa
ti
en

ts
,s
u
rg
eo

n
s,

g
as
tr
o
en

te
ro
lo
-

g
is
ts
,o

n
co

lo
g
is
ts

an
d
n
u
rs
es

In
co

m
p
le
te

co
m
p
lia

n
ce

w
it
h

co
lo
re
ct
al
ca

n
ce

r
fo
llo

w
-u
p
p
ro
-

to
co

l.

C
h
ar
t
re
vi
ew

+
Q
u
es
ti
o
n
n
ai
re
s

7
5
%

C
o
n
ig
lia

ro
et

al
.

(2
0
0
6
)[
3
5
]

It
al
y

Q
u
an

ti
ta
ti
ve

(d
es
cr
ip
ti
ve

)
B
–
Q
u
al
it
y
o
f

co
lo
n
o
sc
o
p
y

6
0
ce

n
te
rs
:3

1
fi
rs
t-
le
ve

lc
en

te
rs

(d
ia
g
n
o
st
ic
an

d
o
p
er
at
iv
e
g
as
tr
o
-

sc
o
p
ie
s
an

d
co

lo
-

n
o
sc
o
p
ie
s)
an

d
2
9

se
co

n
d
-l
ev

el
ce

n
-

te
rs

(b
ili
ar
y-
p
an

-
cr
ea

ti
c
tr
ac

t
p
ro
-

ce
d
u
re
s)

A
n
at
io
n
w
id
e
d
is
se
m
in
at
io
n
p
ro
g
ra
m

w
h
ic
h
in
cl
u
d
es

1
7
se
m
in
ar
s
w
as

ca
rr
ie
d

o
u
t
to

im
p
le
m
en

t
th
e
It
al
ia
n
So

ci
et
y
o
f

D
ig
es
ti
ve

En
d
o
sc
o
p
y
g
u
id
el
in
es

fo
r
se
-

d
at
io
n
.

En
d
o
sc
o
p
is
ts
,n

u
r-

se
s
an

d
an

ae
st
h
e-

si
o
lo
g
y
st
af
f

Se
d
at
io
n
u
sa
g
e
in
cr
ea

se
d
.T

h
e

ra
te

o
fc

o
m
p
le
te
n
es
s
o
fe

xa
m
in
a-

ti
o
n
s
is
h
ig
h
er

in
se
d
at
ed

p
at
ie
n
ts
.

N
o
si
g
n
if
ic
an

t
im

p
ac

to
n
p
at
ie
n
t

sa
ti
sf
ac

ti
o
n
.

1
)D

at
a
sh

ee
t
fo
r

p
at
ie
n
t;
2
)S

at
is
fa
c-

ti
o
n
q
u
es
ti
o
n
n
ai
re

co
m
p
le
te
d
b
y
p
a-

ti
en

ts
;3

)C
h
ec

kl
is
t

fo
rm

ed
ic
al
in
st
ru
-

m
en

ts

5
0
%

Candas Bernard et al. Continuous quality improvement programs in colonoscopy services… Endoscopy International Open 2016; 04: E118–E133

Review E121
THIEME

T
hi

s 
do

cu
m

en
t w

as
 d

ow
nl

oa
de

d 
fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 U
na

ut
ho

riz
ed

 d
is

tr
ib

ut
io

n 
is

 s
tr

ic
tly

 p
ro

hi
bi

te
d.



Ta
b
le
2

(C
on

ti
nu

at
io
n)

St
u
d
y

C
o
u
n
tr
y

St
u
d
y
d
es
ig
n

C
o
lo
n
o
sc
o
py

q
u
al
it
y
d
o
m
ai
n
s1

Se
tt
in
g
o
f
ca
re

D
es
cr
ip
ti
o
n
o
f
th
e
in
te
rv
en

ti
o
n

Pa
rt
ic
ip
an

ts
M
ai
n
o
u
tc
o
m
es

D
at
a
co

lle
ct
io
n

Q
u
al
it
y

sc
o
re

D
e
Jo
n
g
e
et

al
.(
2
0
1
0
)

[4
0
]

N
et
h
er
-

la
n
d
s

Q
u
an

ti
ta
ti
ve

(d
es
cr
ip
ti
ve

)
F
–
A
tt
it
u
d
e

to
w
ar
d
C
Q
I

p
ro
g
ra
m

A
ll
en

d
o
sc
o
p
y

u
n
it
s
in

th
e
N
et
h
-

er
la
n
d
s

A
ss
es
sm

en
to

fg
as
tr
o
en

te
ro
lo
g
is
ts
’o

p
i-

n
io
n
ab

o
u
t
q
u
al
it
y
as
su

ra
n
ce

p
ro
g
ra
m

in
th
e
en

d
o
sc
o
p
y
d
ep

ar
tm

en
t,
h
o
w
to

d
e-

si
g
n
an

d
w
h
at

as
p
ec

ts
sh

o
u
ld

b
e
in
cl
u
d
ed

in
su

ch
a
p
ro
g
ra
m
.

A
re
p
re
se
n
ta
ti
ve

sa
m
p
le

(6
3
%
)o

fr
e-

g
is
te
re
d
g
as
tr
o
en

-
te
ro
lo
g
is
ts

in
th
e

N
et
h
er
la
n
d
s

Po
si
ti
ve

at
ti
tu
d
e
to
w
ar
d
s
q
u
al
it
y

as
se
ss
m
en

t
(Q

A
).
C
o
n
ce

rn
s
ab

o
u
t

ti
m
e
in
ve

st
m
en

t
an

d
d
is
cl
o
su

re
o
f

re
su

lt
s.
In
fo
rm

at
io
n
p
ro
vi
si
o
n
an

d
p
ro
ce

d
u
re

ch
ar
ac

te
ri
st
ic
s
m
u
st
b
e

in
cl
u
d
ed

in
Q
A
p
ro
g
ra
m
.

Q
u
es
ti
o
n
n
ai
re

1
0
0
%

G
al
la
n
d

B
u
ll
(2
0
0
4
)

[3
9
]

A
u
st
ra
lia

Q
u
al
it
at
iv
e

C
–
Q
u
al
it
y
o
ft
h
e

d
is
ch

ar
g
e
p
ro
ce

ss
A
g
en

er
al
h
o
sp

it
al

in
A
d
el
ai
d
e,

So
u
th

A
u
st
ra
lia

Ed
u
ca

ti
o
n
p
ro
g
ra
m

d
es
ig
n
ed

fo
r
en

d
o
s-

co
p
is
ts

an
d
n
u
rs
es

to
re
vi
ew

g
u
id
el
in
es

fo
r
p
at
ie
n
t
d
is
ch

ar
g
e
af
te
re

n
d
o
sc
o
p
y

p
ro
ce

d
u
re
s.

O
u
t-
p
at
ie
n
ts
,

en
d
o
sc
o
p
is
ts

an
d

n
u
rs
es

Re
d
u
ct
io
n
in

p
ot
en

ti
al
p
ro
b
le
m
s

an
d
p
ro
m
ot
io
n
o
fs
af
e
p
ra
ct
ic
e
fo
r

p
o
st
-p
ro
ce

d
u
re

p
at
ie
n
ts
.

Te
le
p
h
o
n
e
su

rv
ey

2
5
%

H
o
ff
et

al
.

(2
0
0
6
)[
3
4
]

N
o
rw

ay
Q
u
an

ti
ta
ti
ve

(d
es
cr
ip
ti
ve

)
B
–
Q
u
al
it
y
o
f

co
lo
n
o
sc
o
p
y

1
4
co

lo
n
o
sc
o
p
y

ce
n
te
rs

in
th
e

so
u
th

o
fN

o
rw

ay

Re
g
is
tr
at
io
n
o
fq

u
al
it
y
in
d
ic
at
o
rs

u
si
n
g

tw
o
q
u
es
ti
o
n
n
ai
re
s
an

d
fo
cu

si
n
g
p
ri
m
a-

ri
ly
o
n
co

lo
n
o
sc
o
p
y
co

m
p
le
ti
o
n
ra
te
s
an

d
p
at
ie
n
t
sa
ti
sf
ac

ti
o
n
w
it
h
co

n
ti
n
u
o
u
s

fe
ed

b
ac

k
in
fo
rm

at
io
n
o
n
p
er
fo
rm

an
ce

.

En
d
o
sc
o
p
is
ts

an
d

p
at
ie
n
ts

A
g
re
at

va
ri
at
io
n
in

te
ch

n
ic
al
p
ro
-

ce
d
u
re
s,
p
er
fo
rm

an
ce

an
d
se
ve

re
p
ai
n
ex

p
er
ie
n
ce

d
b
y
p
at
ie
n
ts

h
as

b
ee

n
h
ig
h
lig

h
te
d
w
it
h
re
sp

ec
t
to

ce
n
te
rs
,w

h
ic
h
ca

lls
fo
r
a
m
o
re

sy
st
em

at
ic
tr
ai
n
in
g
.

Q
u
es
ti
o
n
n
ai
re

1
0
0
%

Im
p
er
ia
li
et

al
.(
2
0
0
7
)

[3
6
]

It
al
y

Q
u
an

ti
ta
ti
ve

(d
es
cr
ip
ti
ve

)
B
–
Q
u
al
it
y
o
f

co
lo
n
o
sc
o
p
y

A
n
o
p
en

-a
cc
es
s

en
d
o
sc
o
p
y
u
n
it
at

a
se
co

n
d
ar
y
ca

re
ce

n
te
ri
n
n
o
rt
h
-

er
n
It
al
y

Tw
o
co

m
p
o
n
en

ts
:

1
)S

ix
-m

o
n
th
ly
au

d
it
cy

cl
es

to
re
co

rd
q
u
al
it
y
in
d
ic
at
o
rs

(c
o
m
p
le
ti
o
n
ra
te

an
d

p
re
va

le
n
ce

ra
te

o
fp

o
ly
p
s)
;

2
)D

ep
ar
tm

en
ta
lm

ee
ti
n
g
s
to

d
is
cu

ss
st
an

d
ar
d
s
fo
rq

u
al
it
y
co

lo
n
o
sc
o
p
y,
re
-

vi
ew

th
e
au

d
it
re
su

lt
s,
ev

al
u
at
e
th
e
ca

u
s-

es
o
ff
ai
lu
re
s,
ex

am
in
e
th
e
va

ri
ab

ili
ty

am
o
n
g
en

d
o
sc
o
p
is
ts
,a

n
d
d
is
cu

ss
th
e
ac

-
ti
o
n
p
la
n
to

im
p
ro
ve

p
er
fo
rm

an
ce

.

En
d
o
sc
o
p
is
ts

C
o
lo
n
o
sc
o
p
y
co

m
p
le
ti
o
n
ra
te
s

im
p
ro
ve

d
.N

o
im

p
ro
ve

m
en

t
in

p
o
ly
p
d
et
ec

ti
o
n
ra
te
s,
b
u
t
th
e
ex

-
te
n
t
o
fv

ar
ia
ti
o
n
am

o
n
g
th
e

en
d
o
sc
o
p
is
ts

re
g
ar
d
in
g
th
is
q
u
al
-

it
y
in
d
ic
at
o
r
d
ec

re
as
ed

.

Si
x-
m
o
n
th
ly
au

d
it

cy
cl
es

7
5
%

Li
n
et

al
.

(2
0
1
0
)[
4
6
]

U
SA

Q
u
an

ti
ta
ti
ve

(d
es
cr
ip
ti
ve

)
B
–
Q
u
al
it
y
o
f

co
lo
n
o
sc
o
p
y

En
d
o
sc
o
p
y
u
n
it
o
f

a
te
ac

h
in
g
h
o
sp

i-
ta
l

A
m
o
n
it
o
ri
n
g
an

d
fe
ed

b
ac

k
p
ro
g
ra
m

in
tw

o
p
h
as
es
.

1
)W

it
h
d
ra
w
al
ti
m
es
,p

o
ly
p
d
et
ec

ti
o
n

ra
te
s
an

d
p
at
ie
n
t
sa
ti
sf
ac

ti
o
n
sc
o
re
s

w
er
e
re
co

rd
ed

.
2
)W

ri
tt
en

fe
ed

b
ac

k
fo
r
th
es
e
q
u
al
it
y
in
-

d
ic
at
o
rs

is
g
iv
en

p
er
io
d
ic
al
ly
to

ea
ch

en
d
o
sc
o
p
is
t.

En
d
o
sc
o
p
is
ts
,p

a-
ti
en

ts
,a

n
d
n
u
rs
es

W
it
h
d
ra
w
al
ti
m
es

an
d
p
o
ly
p
d
e-

te
ct
io
n
ra
te
s
in
cr
ea

se
d
fo
rm

o
st

en
d
o
sc
o
p
is
ts
.N

o
ch

an
g
e
in

sa
ti
s-

fa
ct
io
n
sc
o
re
s
w
as

o
b
se
rv
ed

.T
h
e

ef
fe
ct

o
ft
h
e
m
o
n
it
o
ri
n
g
an

d
fe
ed

b
ac

k
p
ro
g
ra
m

is
m
o
re

p
ro
-

n
o
u
n
ce

d
fo
r
th
e
sl
o
w
es
t
en

d
o
s-

co
p
is
ts
.

D
o
cu

m
en

t
an

al
ys
es

&
Q
u
es
ti
o
n
n
ai
re

5
0
%

N
ay

lo
re

t
al
.(
2
0
0
3
)

[4
3
]

U
n
it
ed

K
in
g
d
o
m

Q
u
an

ti
ta
ti
ve

(d
es
cr
ip
ti
ve

)
B
–
Q
u
al
it
y
o
f

co
lo
n
o
sc
o
p
y

G
as
tr
o
en

te
ro
lo
g
y

u
n
it
in

te
ac

h
in
g

h
o
sp

it
al

Q
A
p
ro
g
ra
m

d
es
ig
n
ed

o
n
A
SG

E
g
u
id
e-

lin
es
.F
o
llo

w
in
g
an

in
it
ia
l6

-m
o
n
th

au
d
it

o
fa

ll
p
ro
ce

d
u
re
s,
co

lo
n
o
sc
o
p
y
d
at
a
w
er
e

p
ro
sp

ec
ti
ve

ly
co

lle
ct
ed

fo
r
6
m
o
n
th
s.

En
d
o
sc
o
p
is
ts

an
d

p
at
ie
n
ts

Tw
o
re
g
is
tr
ar
s
w
er
e
ex

p
er
ie
n
ci
n
g

p
o
o
rc

ec
al
in
tu
b
at
io
n
ra
te
s.
In
it
i-

at
in
g
ac

ti
o
n
to

im
p
ro
ve

th
is
w
as

“p
o
lit
ic
al
ly
”
d
if
fi
cu

lt
.

R
ev

ie
w
s
o
ft
h
e
p
ro
-

ce
d
u
re

re
p
o
rt
an

d
th
e
en

d
o
sc
o
p
y
u
n
it

lo
g
b
o
o
k
&
A
u
d
it

5
0
%

Candas Bernard et al. Continuous quality improvement programs in colonoscopy services… Endoscopy International Open 2016; 04: E118–E133

ReviewE122
THIEME

T
hi

s 
do

cu
m

en
t w

as
 d

ow
nl

oa
de

d 
fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 U
na

ut
ho

riz
ed

 d
is

tr
ib

ut
io

n 
is

 s
tr

ic
tly

 p
ro

hi
bi

te
d.



Ta
b
le
2

(C
on

ti
nu

at
io
n)

St
u
d
y

C
o
u
n
tr
y

St
u
d
y
d
es
ig
n

C
o
lo
n
o
sc
o
py

q
u
al
it
y
d
o
m
ai
n
s1

Se
tt
in
g
o
f
ca
re

D
es
cr
ip
ti
o
n
o
f
th
e
in
te
rv
en

ti
o
n

Pa
rt
ic
ip
an

ts
M
ai
n
o
u
tc
o
m
es

D
at
a
co

lle
ct
io
n

Q
u
al
it
y

sc
o
re

Sa
n
ak

a
et

al
.(
2
0
0
6
)

[3
3
]

U
SA

Q
u
an

ti
ta
ti
ve

(n
o
n
ra
n
-

d
o
m
iz
ed

)

A
–
A
p
p
ro
p
ri
at
e-

n
es
s
o
fc

o
lo
n
o
s-

co
p
y

A
te
rt
ia
ry

ca
re
,

ac
ad

em
ic
m
ed

i-
ca

lc
en

te
ri
n
C
le
-

ve
la
n
d
(O

h
io
)

Th
re
e
co

m
p
o
n
en

ts
:

1
)d

is
tr
ib
u
ti
o
n
o
fa

w
al
le
t-
si
ze

la
m
in
at
ed

ca
rd

su
m
m
ar
iz
in
g
p
o
st
-p
o
ly
p
ec

to
m
y

su
rv
ei
lla

n
ce

g
u
id
el
in
es

;
2
)p

la
ce

m
en

t
o
fs
u
m
m
ar
y
g
u
id
el
in
e

ch
ar
ts

n
ea

rc
o
m
p
u
te
rs
;

3
)d

is
cu

ss
io
n
ab

o
u
t
th
is
st
u
d
y
an

d
d
is
tr
i-

b
u
ti
o
n
o
ft
h
e
fu
ll-
te
xt

g
u
id
el
in
e
ar
ti
cl
es

d
u
ri
n
g
m
o
n
th
ly
m
ee

ti
n
g
s.

G
as
tr
o
en

te
ro
lo
g
is
ts

an
d
fe
llo

w
s
in

g
as
-

tr
o
en

te
ro
lo
g
y

Im
p
ro
ve

m
en

t
in

co
m
p
lia

n
ce

w
it
h

p
o
st
-p
o
ly
p
ec

to
m
y
su

rv
ei
lla

n
ce

g
u
id
el
in
es
,w

h
ic
h
w
o
u
ld

re
su

lt
in

co
st

sa
vi
n
g
s.

D
o
cu

m
en

t
an

al
ys
es

7
5
%

Se
ip

et
al
.

(2
0
1
0
)[
3
7
]

N
o
rw

ay
Q
u
an

ti
ta
ti
ve

(d
es
cr
ip
ti
ve

)
B
–
Q
u
al
it
y
o
f

co
lo
n
o
sc
o
p
y

D
–
Pa

ti
en

t
sa
ti
s-

fa
ct
io
n

1
0
en

d
o
sc
o
p
y

ce
n
te
rs

in
So

u
th

Ea
st

N
o
rw

ay

Re
g
is
tr
at
io
n
o
fq

u
al
it
y
in
d
ic
at
o
rs

u
si
n
g

tw
o
q
u
es
ti
o
n
n
ai
re
s
an

d
fo
cu

si
n
g
p
ri
m
a-

ri
ly
o
n
co

lo
n
o
sc
o
p
y
co

m
p
le
ti
o
n
ra
te
s
an

d
p
at
ie
n
t
sa
ti
sf
ac

ti
o
n
w
it
h
co

n
ti
n
u
o
u
s

fe
ed

b
ac

k
in
fo
rm

at
io
n
o
n
p
er
fo
rm

an
ce

.

En
d
o
sc
o
p
is
ts

an
d

p
at
ie
n
ts

M
ai
n
ta
in
in
g
h
ig
h
co

m
p
lia

n
ce

an
d

h
ig
h
re
sp

o
n
se

ra
te
s
in

q
u
al
it
y
as
-

su
ra
n
ce

(Q
A
)p

ro
g
ra
m
s
is
m
an

d
a-

to
ry
.

Q
u
es
ti
o
n
n
ai
re

1
0
0
%

Sp
ie
g
el
et

al
.(
2
0
1
1
)

[4
4
]

U
SA

M
ix
ed

Q
u
al
i-

ta
ti
ve

Q
u
an

ti
ta
ti
ve

(r
an

d
o
m
iz
ed

co
n
tr
o
lle

d
tr
ia
ls
)

B
–
Q
u
al
it
y
o
f

co
lo
n
o
sc
o
p
y

U
n
iv
er
si
ty

af
fi
li-

at
ed

h
ea

lt
h
-c
ar
e

fa
ci
lit
y

Te
st
ed

an
ed

u
ca

ti
o
n
al
b
o
o
kl
et

to
im

-
p
ro
ve

b
o
w
el
p
re
p
ar
at
io
n
q
u
al
it
y.

En
d
o
sc
o
p
is
ts

an
d

p
at
ie
n
ts

Th
e
p
ri
m
ar
y
o
u
tc
o
m
e
w
as

p
re
p
a-

ra
ti
o
n
q
u
al
it
y
b
as
ed

o
n
b
lin

d
ed

ra
ti
n
g
s
u
si
n
g
th
e
va

lid
at
ed

O
tt
a-

w
a
sc
o
re
.T

h
e
se
co

n
d
ar
y
o
u
tc
o
m
e

w
as

b
o
w
el
p
re
p
ar
at
io
n
q
u
al
it
y
as

m
ea

su
re
d
b
y
th
e
p
ri
n
ci
p
al
en

d
o
s-

co
p
is
t
fo
re

ac
h
p
ro
ce

d
u
re
.

St
an

d
ar
d
iz
ed

O
tt
a-

w
a
sc
o
ri
n
g
sy
st
em

7
5
%

H
ill
ye

re
t

al
.(
2
0
1
2
)

[4
5
]

U
SA

Q
u
an

ti
ta
ti
ve

(d
es
cr
ip
ti
ve

)
B
–
Q
u
al
it
y
o
f

co
lo
n
o
sc
o
p
y

M
em

b
er

o
ft
h
e

A
m
er
ic
an

C
o
lle

g
e

o
fG

as
tr
o
en

te
ro
l-

o
g
y

Ex
p
lo
re
d
p
er
ce

iv
ed

p
at
ie
n
t
b
ar
ri
er
s
to

o
p
ti
m
al
p
re
-c
o
lo
n
o
sc
o
p
y
b
o
w
el
p
re
p
ar
a-

ti
o
n
fr
o
m

th
e
p
er
sp

ec
ti
ve

o
ft
h
e
g
as
tr
o
-

en
te
ro
lo
g
is
t.

G
as
tr
o
en

te
ro
lo
g
is
t

m
em

b
er
s
o
ft
h
e

A
m
er
ic
an

C
o
lle

g
e
o
f

G
as
tr
o
en

te
ro
lo
g
y

D
em

o
g
ra
p
h
ic
an

d
p
ra
ct
ic
e
ch

ar
-

ac
te
ri
st
ic
s
an

d
p
ra
ct
ic
e-
re
la
te
d

an
d
p
er
ce

iv
ed

p
at
ie
n
t
b
ar
ri
er
s
to

o
p
ti
m
al
b
o
w
el
p
re
p
ar
at
io
n
w
er
e

as
se
ss
ed

am
o
n
g
2
8
8
re
sp

o
n
-

d
en

ts
.

O
n
lin

e
an

d
m
ai
ls
u
r-

ve
y

7
5
%

1
W
e
us
ed

th
e
G
lo
ba

lR
at
in
g
Sc
al
e
di
m
en

si
on

s
of

co
lo
no

sc
op

y
se
rv
ic
es

(c
lin

ic
al
qu

al
it
y
an

d
qu

al
it
y
of

th
e
pa

ti
en

te
xp

er
ie
nc

e)
to

ca
te
go

riz
e
pu

bl
ic
at
io
ns

ba
se
d
on

th
e
sp
ec
ifi
c
do

m
ai
ns

of
co

lo
no

sc
op

y
qu

al
it
y
th
at

w
er
e
ad

dr
es
se
d
by

th
e
st
ud

ie
s
(r
ep

re
se
nt
ed

by
le
tt
er
s
A
to

F)
:A

,a
pp

ro
pr
ia
te
ne

ss
of

co
lo
no

sc
op

y;
B,

qu
al
it
y
of

co
lo
no

sc
op

y;
C
,q

ua
lit
y
of

th
e
di
sc
ha

rg
e
pr
oc

es
s;
D
,p

at
ie
nt

sa
ti
sf
ac
ti
on

;E
,p

at
ie
nt

co
m
pl
ia
nc

e;
an

d
F,
at
ti
tu
de

to
w
ar
d
C
Q
Ip

ro
gr
am

.

Candas Bernard et al. Continuous quality improvement programs in colonoscopy services… Endoscopy International Open 2016; 04: E118–E133

Review E123
THIEME

T
hi

s 
do

cu
m

en
t w

as
 d

ow
nl

oa
de

d 
fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 U
na

ut
ho

riz
ed

 d
is

tr
ib

ut
io

n 
is

 s
tr

ic
tly

 p
ro

hi
bi

te
d.



Features of the colonoscopy CQI programs
When it comes to implementing CQI, the features of the CQI pro-
grams are most important for endoscopists as confirmed in 12
(80%) out of 15 studies. The attribute most often cited in relation
to endoscopists is “ensuring confidentiality of individuals’ quality
assessment results” (10 findings) [32,34,36,37,40,43,46]; fol-
lowed by the utilization of “quality indicators” (7 findings) [34,
36,37,40,43]; “training and education” (7 findings) [32–34,36,
39]; and “formative evaluation” (6 findings) [32–34,36,38,43].
The “clarity of the intervention” expressed in comprehensive,
clear, and simple guidelines covering all clinical situations and
clearly depicting responsibilities is deemed critical by endos-
copists and nurses [33,41,42]. Better compliance with the guide-
lines is reported when these two user groups are involved in
their development [42].
Concerns about “feasibility and adaptability”, an attribute shared
by endoscopists, management, and patients is themost frequent-
ly cited among the features of the CQI program (11 findings) [33,
42–45].
Unsurprisingly, “cost and cost-effectiveness” issues are mainly
reported by management [32,33,38,43]. However, the necessity
to invest resources (time, money, and personnel) is also acknowl-
edged by management [43].
Finally, “maintaining compliance” with a CQI program is identi-
fied as a challenge [37,42]. The absence, right from its inception,
of explicit features favoring the integration of the CQI program
into routine activities is detrimental [37,42]. Nevertheless, no fa-
cilitating approach is suggested to overcome this barrier.

Attitudes and perceptions concerning CQI programs
“Attitudes toward the intervention” are reported by endoscopists
as an influential attribute in eight (53%) out of 15 studies. Some
studies documented the facilitating effect of a positive attitude
[32,34,35] while others confirmed that a negative attitude was
a barrier [35,38,42]. The longer the experience, themore positive
the endoscopists’ attitude seems to be [40]. Similarly, “sense of
ownership” [33,34,37] and “perception of the (potentially posi-
tive) impact” on the quality and capacity of endoscopy units [34]
have a positive influence on implementation. The positive rela-
tionshipwith “sense of ownership” is also documented for nurses
[37]. None of the included papers contained findings pertaining
to the attitudes and perceptions of managers.

Organizational environment
“Involving all users in the planning and implementation” of the
CQI program is the most frequent finding and the only one com-
mon to all user groups [32,33,40,41,43]. Four of the other five
attributes under this theme are exclusively associated with man-
agement role in the provision of support and resources: “support
from the administration”, for example, in explicitly adopting
guidelines or planning no clinical activities during CQI meetings
[33,39] and ensuring appropriate “access to human resources
and material” [35,41,43] as well as “access to training” [34,39].
The favorable influence of ensuring that new roles required by
the implementation of CQI programs are specifically assigned to
dedicated staff is deemed important to both endoscopists and
nurses [36,42,43].

Table 3 Number of extracted items and number of articles in which they were identified according to major themes and attributes for each user group.

Number of items/Number of articles

Endoscopists Nurses Management Patients Total

1. Features of the CQI program 44/12 2/2  7/4 6/3 59/14

1.01 Voluntary participation 2/2 2/2

1.02 Summative and formative evaluation 6/6 6/6

1.03 Disclosure of results 10/7 10/7

1.04 Quality indicators 7/5 7/5

1.05 Training and education 5/5 1/1 1/1 7/6

1.06 Patient centered 2/1 1/1 3/2

1.07 Clinical quality centered 1/1 1/1

1.08 Feasibility and adaptability 5/3 2/2 4/2 11/5

1.09 Clarity of the intervention 3/3 1/1 4/3

1.10 Cost and cost-effectiveness 1/1 5/4 6/5

1.11 Maintaining of compliance 2/2 2/2

2.Attitudes and perceptions 14/8 1/1 1/1 16/9

2.01 Attitude towards intervention or the action plan 8/6 8/6

2.02 Sense of ownership as regards the intervention 3/3 1/1 4/3

2.03 Perception of impact 3/1 1/1 4/2

3.Organizational characteristics  6/6 6/6 10/8 2/2 24/10

3.01 Involving all in the planning and implementation 5/5 4/4 2/2 2/2 13/5

3.02 Support from hospital administration 2/2 2/2

3.03 Dedicating staff to perform new roles 1/1 2/2 3/3

3.04 Access to human resources 1/1 1/1

3.05 Access to material 3/3 3/3

3.06 Access to training 2/2 2/2

Total 64/13 9/8 17/9 9/5 99/15
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Main messages
The extraction of the attributes according to the three major
themes (●" Table3), associated with the quotes extracted from
the selected publications, allows formulating the main messages
from these empirical studies.●" Table4 lists the main findings
(observations appearing at least five times in at least five differ-
ent studies) that emerge from this review. The vast majority of
the other findings are particular instances of the more general
messages of●" Table4.

Discussion
!

This review pinpoints specific attributes consistently reported by
empirical studies to facilitate the successful implementation of
CQI initiatives in colonoscopy services. The findings are consis-
tent with several constructs of current models of adoption and
implementation of innovations in healthcare by validating the
advantage of a clearly defined, voluntary, participatory, and for-
mative approach that is adaptable and agreeable to the different
user groups involved. CQI initiatives relying on a team effort in-
clusive of all user groups, implemented in supportive organiza-
tions, and providing adequate resources are more likely to suc-
ceed.
Extracting and analyzing facilitators and barriers of the imple-
mentation process with respect to each user group reveal that
their specific roles and contributions have not yet been ade-
quately assessed by research. Significant knowledge gaps remain
with respect to barriers and facilitators associated with patients

and nurses resulting from a lack of appropriate consideration of
these groups in most studies.
Implementation of CQI is a process aiming at the achievement
and maintenance of standard of performance, persuading indi-
viduals to all contribute to the clinical quality, and enhance the
patient’s experience by maximizing the benefits with the mini-
mum harm [21]. Even though the review confirms that all groups
acknowledged the importance of managers’, nurses’ and patients’
involvement, the perspective of non-clinicians remains under-
studied. Considering patients as full partners apparently remains
a challenge, and although patient satisfaction was the explicit fo-
cus of two of the included studies, it was not addressed from the
patient’s perspective [37,38]. This is clearly in contrast to current
knowledge in the field of implementation of innovations in clin-
ical practice [18,47,48], even if two of the most recent studies of-
fer insightful findings with respect to the perspective of patients
when analyzing the feasibility of CQI programs and the need for
training and education [44,45].
With the increasing role of nurses in clinical procedures, it is sur-
prising that their perspective had very little echo in studies on
the implementation of CQI colonoscopy initiatives. The fact that
none of the facilitators or barriers identified through this review
was exclusive to nurses is likely an indication that the role of nur-
ses has not been addressed as a distinct contribution to CQI pro-
grams. However, the critical role of lead nurses in the quality en-
hancement of an endoscopy service is one of the key lessons
learned from the British experience [21]. During the implemen-
tation of a colonoscopy CQI program, nurses are expected to re-
new the definition of their roles and work procedures as well as

Table 4 Summary table of the main findings of the review.

Strength of finding Main message

Most recurrent findings (≥10) in
at least a third (≥5) of the select-
ed studies

All user groups should be involved in the CQI program implementation and follow-up (endoscopists, nurses, man-
agers, and patients) to ensure the appropriateness of the program in regards to all important aspects impacting on
quality.
(Re: all users’ groups)

Guidelines, standards, and procedures must be reviewed and adapted locally to ensure feasibility. Otherwise, they can
be counterproductive and be detrimental to quality.
(Re: endoscopists, managers, and patients)

The confidentiality of results regarding the quality performance of individual endoscopists seems to be a prerequisite
to the implementation of a CQI program.
(Re: endoscopists)

Recurrent findings (< 10,≥5) in at
least a third (≥5) of the selected
studies

The CQI programmust be aiming at enhancing andmaintaining the quality of the colonoscopy unit and not at tackling
poor performers. Issues are better resolved through discussions and mutual understanding.
(Re: endoscopists)

Systematically collecting information to produce indicators and evaluate quality is deemed necessary. However, time
and efforts required to do so must be minimized and the indicators need to be meaningful to allow identification of
potential issues and successful resolutions.
(Re: endoscopists)

Implementation of CQI programs requires that personnel be instructed and trained for all modifications to their duties.
Individual and collective reviews of performance and audit results are part of training. Offering support to those having
difficulties is the favored approach.
(Re: endoscopists, nurses and managers)

Administration must agree that there are resources involved in the implementation of CQI programs. However, it is
reported that expenses can be minimal and that CQI programs were found cost-effective.
(Re: managers)

Implementation of a CQI program must foster a positive attitude, especially from the part of the endoscopist. Being
inclusive of all stakeholders, voluntary participation, production of indicators, and confidentiality of evaluation results
are among the important features that can create a favorable attitude while mitigating the negative effects of too
much self-confidence.
The more experienced endoscopists tend to have a better attitude.
(Re: endoscopists)

Candas Bernard et al. Continuous quality improvement programs in colonoscopy services… Endoscopy International Open 2016; 04: E118–E133

Review E125
THIEME

T
hi

s 
do

cu
m

en
t w

as
 d

ow
nl

oa
de

d 
fo

r 
pe

rs
on

al
 u

se
 o

nl
y.

 U
na

ut
ho

riz
ed

 d
is

tr
ib

ut
io

n 
is

 s
tr

ic
tly

 p
ro

hi
bi

te
d.



to adopt new models of relationships with patients and endos-
copists.
Our results also highlight the responsibilities of organizations in
the implementation of CQI initiatives. Organizational characteris-
tics such as the involvement of all user groups in the implemen-
tation of the CQI program as well as support from hospital ad-
ministration and access to training are reported to be important
management roles [32–34,39,40,43]. Studies on adoption of in-
novations also suggest that tangible management support is a
prominent feature of successful adoptions of innovation [48]. It
is known that the extent to which innovative interventions will
be expected, supported, and acknowledged contributes to a fa-
vorable inner organizational environment [18]. In fact, Green-
halgh et al. indicate that these characteristics reflect on system
readiness, which emphasizes their role as pre-existing favorable
factors rather than merely accompanying or following the initia-
tive [18].
Knowledge translation and innovation adoption models stress
the critical role of monitoring in a successful implementation,
sometimes referred to as the confirmation phase [18,48]. In his
recent review of the English endoscopy CQI program, Valori in-
sists on the essential quality assurance component of colonosco-
py quality improvement programs, although he warns against
the reluctance of physicians to accept monitoring [23]. Our re-
view confirms that summative assessment based on quality indi-
cators facilitates quality improvement. However, the acceptabil-
ity of such a practice is conditional upon voluntary participation,
using non-punitive approaches, preserving the confidentiality of
individuals’ results, and limiting the number of indicators that
are collected [34,36,37,40,43,46].
Attributes supported by almost half of the studies refer to the
non-disclosure of physicians’ individual results to quality assess-
ment [32,34,36,37,40,43,46]; the positive attitude toward the
intervention or the action plan [32,33,35,37,38,40–43]; and
the involvement of all stakeholders in the planning and imple-
mentation of a CQI program [32,33,41,43]. These seem crucial
to lever clinical leadership and engagement and are consistent
with the overall value of mutual respect conveyed by most of
the attributes identified through this review. These factors con-
tribute to the quality of internal relationships that can positively
influence implementation, and that have been described as pos-
sibly more important than individual attributes [18, 49,50].
The importance of the formative approach is further acknowl-
edged by the positive impact of incorporating education and
training for endoscopists and nurses, including mentoring by
peers, as part of a CQI program [32–34,36,37,39]. Providing in-
dividualized and intensive support to the most challenged
endoscopy provider sites and developing and supporting sites to
create an achievable action plan for reform are key elements of a
successful development of endoscopy CQI in England [21]. For-
mative approach, administrative support, and availability of suf-
ficient resources (human and material) are facilitating attributes
that advocate for the creation of supportive environments.
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