
Introduction
Quality and safety are key issues in gastroenterology, driven by
a common desire to promote best practices and to facilitate the
implementation of evidence-based care for patients [1]. Quali-

ty improvement (QI) initiatives have largely centered on gastro-
intestinal endoscopies that are widely used worldwide, due to
the broadening of indications and the emergence of organized
colorectal cancer screening programs across the world [2]. De-
spite significant improvements in technical aspects, gastroin-
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ABSTRACT

Background and study aim Checklists prevent errors and

have a positive impact on patient morbidity and mortality

in surgical settings. Despite increasing use of checklists in

gastrointestinal endoscopy units across many countries, a

summary of cumulated experience is lacking. The aim of

this study was to identify and evaluate the feasibility of suc-

cessful checklist implementation in gastrointestinal endos-

copy units and summarise the evidence of its impact on the

commitment in safety culture.

Methods A comprehensive literature search was per-

formed identifying the use of a checklist or time-out in

endoscopy units from 1978 to January 2020 using OVID

MEDLINE, EMBASE, and ISI Web of Knowledge databases,

with search terms related to checklist and endoscopy. We

summarised overall adherence to checklists from included

studies through a narrative synthesis, characterizing barri-

ers and facilitators according to nurse and physician per-

spectives, while also summarizing safety endpoints.

Results The seven studies selected from 673 screened ci-

tations were highly heterogeneous in terms of methodolo-

gy, context, and outcomes. Across five of these, checklist

adherence rates post-intervention varied for both nurses

(84% to 96%) and physicians (66% to 95%). Various facilita-

tors (education, continued reassessment) and barriers (lack

of safety culture, checklist completion time) were identi-

fied. Most studies did not report associations between

checklist implementation and clinical outcomes, except for

better team communication.

Conclusion Implementation of a gastrointestinal endos-

copy checklist is feasible, with an understanding of relevant

barriers and facilitators. Apart from a significant increase in

the perception of team communication, evidence for a

measurable impact attributable to gastrointestinal check-

list implementation on endoscopic processes and safety

outcomes is limited and warrants further study.
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testinal endoscopy can be a challenging procedure associated
with infrequent but serious complications [3, 4]. QI projects
may assist in reducing such complications, especially if the ad-
verse events (AEs) stem from poor planning of the intervention
rather than a lack in technical skills [4].

In accordance with the World Health Organization (WHO)
Safe Surgery Saves Lives initiative, safety checklists have been
proposed as a method of improving patient safety [5]. A land-
mark study confirmed that the surgical safety checklist reduced
perioperative morbidity and mortality by routinely checking
common safety issues, and by bettering team communication
and dynamics [6]. Since then, compelling evidence about
checklist utility has been published, highlighting their wide-
spread adoption in different settings [7, 8], but only a few stud-
ies have addressed checklist implementation in a gastrointesti-
nal endoscopy setting [9, 10]. Several gastrointestinal societies
have recognized the potential benefits of introducing a check-
list before gastrointestinal endoscopic procedures [2]; how-
ever, there exists no guidance as to how best to implement
such checklists or summary analyses that measure of utility. A
better understanding of factors prohibiting or promoting
checklist implementation in daily gastrointestinal endoscopy
activities and its operationalization is vital to bridge the conti-
nuing gap between safety recommendations and frontline
practice.

The purpose of this article was to evaluate the feasibility of
successful checklist implementation in a gastrointestinal
endoscopy unit, identify strategies to facilitate its implementa-
tion, and summarize the evidence of its impact on the commit-
ment to a culture of safety. We also characterize the different
components comprising an ideal endoscopy checklist and the
corresponding implementation framework to drive change
and help facilitate best practices in gastrointestinal endoscopy.

Methods
Search strategy

A comprehensive literature search was performed to identify
the use of a checklist or time-out in the endoscopy unit from
1978 to January 2020 using OVID MEDLINE, EMBASE, and ISI
Web of Knowledge databases, with search terms related to
“checklist” and “endoscopy” (Appendix 1). Additional relevant
studies were identified from cross-referencing and hand-sear-
ches of references of the retrieved articles. All fully published,
human adult studies published in English or French were con-
sidered.

Study selection and patient population

We selected all observational studies that used a gastrointesti-
nal endoscopic checklist. In this context, a checklist was de-
fined as a set of key safety items concerning the patient’s iden-
tity, particularity and the procedure that were verbally verified
and shared with the whole team before the procedure with the
aim of decreasing AEs and increasing patient safety. The check-
list is also used to improve team communication, collaboration,
and satisfaction. According to the WHO [5], the checklist iden-
tifies three phases of an intervention, each corresponding to a

specific period in the normal flow of work: Before the interven-
tion (“sign-in”), just before the procedure (“time-out”) and be-
fore the patient leaves the operating/procedure room (“sign-
out”) [5]. We also considered the studies assessing only a
“time out”. We excluded studies focusing solely on sign-ins or
sign-outs, as well as studies performed solely in a simulation
setting. All studies assessing any patient undergoing a gastroin-
testinal endoscopic procedure were included.

Outcome measures

The primary outcomes of the study were the overall adherence
rate to a checklist in a gastrointestinal endoscopy unit and the
pertinent barriers and facilitators to its implementation accord-
ing to endoscopy staff perspectives (nurses and physicians)
using a narrative synthesis methodology [11]. As secondary
outcomes, we evaluated the checklist impact on the commit-
ment to a safety culture using team communication as a proxy,
which has been proven to be a good indicator of quality and
safety in health care [12]. In addition, we searched the litera-
ture for other safety outcomes such as completion rates, com-
plications, and mortality.

Validity assessment and data abstraction

Two reviewers evaluated the eligibility of all identified citations
independently (VB and OK) with a third resolving disagree-
ments (AB). Study quality was assessed using the Ottawa-New-
castle criteria for observational studies [13].

Records identified 
through database 
searching (n=673)

Records screened 
(n=671)

Full-text articles 
assessed for eligibility 

(n=41)

Studies included in 
qualitative synthesis 

(n=7)

Records excluded 
(n=630)

Full-text articles excluded 
(n=34)
▪ N=16 – not fully 
 published
▪ N=11 – not endoscopy 
 checklist
▪ N=4 – not observatio-
 nal study
▪ N =3 – not English or 
 French

Additional records 
identified through 

other sources (n=0)

Records after duplicates removed (n=671)

▶ Fig. 1 Prisma diagram.
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Results
A total of 673 citations were identified for a total of 671 after
exclusion of duplicates. After review, seven articles were in-
cluded in our study (▶Fig. 1 and ▶Table1) [9, 10, 14–18].

Adherence to the checklist

Five studies assessed adherence to the checklist in a gastroin-
testinal endoscopy unit setting; only four performed a pre-
post intervention compliance rate analysis (▶Fig. 2). In those
studies, baseline compliance before any intervention varied
from 0% to 93% and 0% to 70% for nurses and physicians
respectively. Post-intervention, nurse adherence rates to
checklists varied from 84% to 96%, and physician rates from
66% to 95% with a mean improvement post-intervention of
44% and 46% in nurse and physician adherence rates, respec-
tively. As depicted in ▶Fig. 2, rates of nurse adherence to the
checklist were higher than physician adherence rates in the
two studies where pre/post-implementation compliances were

measured. Different implementation strategies were used in
those studies. Most focused on educational lectures to frontline
staff about patient safety culture and checklist utility. Notably,
Raphael et al. [17] tried to improve rates of compliance with the
checklist by using remote video auditing (RVA). This interven-
tion consists of installation of cameras in every endoscopic
room to monitor compliance and application of the time-out
in order to collect data but also to encourage the team to com-
plete the checklist appropriately. Other interventions were
used, such as educational emails to the endoscopic team mem-
bers with visual reminders highlighting the importance of the
checklist and its completion [16].

▶Table 1 Description of the included studies.

Authors,

date and

country

Name Size Study

design

Intervention Outcomes Results

Coriat,
2009,
France
[15]

Quality con-
trol of colo-
noscopy pro-
cedures: A
prospective
validated
method for
the evaluation
of professional
practices ap-
plicable to all
endoscopic
units

200 procedures Observa-
tional pro-
spective
study

Introduction of a
prospectively de-
veloped checklist of
quality-control
items covering ev-
ery phase of colo-
noscopy

Checklist completion
rate
Procedure appropri-
ateness
Colonic preparation
Colonoscopy com-
pletion rate
Identification of ade-
nomas and carcino-
mas per colonoscopy

The checklist was complete
for 57% of the colonosco-
pies
Indications for colonoscopy
was appropriate in 94% of
cases
Insufficient colonic prepa-
ration in 9% of procedures
93% of colonoscopies were
completed
Identification of 0,38 and
0,045 carcinoma per colo-
noscopy

Coriat,
2012,
France
[14]

Quality Indica-
tors for Colo-
noscopy Pro-
cedures: A
Prospective
Multicentre
Method for
Endoscopy
Units

2000 proce-
dures

Observa-
tional pro-
spective
sudy

Introduction of a 10
quality-control in-
dicators checklist

Validity of the colo-
noscopy indication
Colonic preparation
Colonoscopy com-
pletion rate
Adenoma detection
rate per colonoscopy

Valid indication for colo-
noscopy in 96% of cases
Insufficient colonic prepa-
ration in 4% of procedures
95% of colonoscopies were
completed
Adenoma detection rate
was 0,31 per successful co-
lonoscopy

Dubois,
2017,
Sweden
[9]

Person-cen-
tered endos-
copy safety
checklist: De-
velopment,
implementa-
tion, and eval-
uation

Teammem-
bers
Baseline: n = 27
4 months n =20
6 months n =10
10 months n =
15
Patients Base-
line: 168 Fol-
low-up: 185

Pre-post
study

Development and
implementation of
an endoscopy
checklist
Checklist introduc-
tion seminars and
team training ses-
sions mandatory for
all endoscopy staff

Identity verifications
of patients
Adherence to the
checklist
Staff satisfaction
Patient satisfaction

Significant increase in iden-
tity verification of patients
by the physician (0% at
baseline to 87% after 10
months) and remained high
among nurses (93% at
baseline to 96% after 10
months)
All parts of the timeout
were included in 56% of the
observation
No significant improvement
concerning staff or patient
satisfaction
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Factors driving adherence to the gastrointestinal
endoscopy checklist

Many barriers and facilitators driving adherence to the checklist
were identified (▶Table 2). Raphael et al. identified four barri-
ers limiting compliance to the endoscopic checklist: lack of lea-
dership, inconsistent documentation of the time-out process,
irrelevant safety checklist items, and lack of a patient safety
culture [17]. Kherad et al. in turn identified as barriers the
time required to complete the checklist, loss of physician au-
tonomy, and fear of accentuating patient anxiety [10].

To overcome such barriers, authors have suggested several
strategies that could facilitate incorporation of the checklist
into their daily routine: four groups have suggested a perma-
nent endoscopic team education about quality control, insti-
tuting a strong patient safety culture, and demonstrating to
users the utility of the checklist [10, 13, 15–17]. Furthermore,
Raphael et al. identified additional implementation facilitators
such as integration of a time-out leader, creation of a concise
endoscopy-specific safety checklist, and incorporation of a vis-
ual indication of a completed time-out process [17]. Other fa-
cilitators are listed in ▶Table 2.

Safety and clinical outcomes

Of the seven included articles, only three collected data on
safety and clinical outcomes pre-post checklist implementation
(▶Table3) [9, 10,18]. Significant improvements were noted in
teamwork and team communication (4.36 ± 0.78 vs. 3.79 ± 1.0;
P=0.04) [10], with a trend towards better quality in collabora-
tion with nurses (P=0.07) [9].

Although patient perception of teamwork and team com-
munication was also improved following checklist implementa-
tion (4.63±0.59 vs. 4.85±0.36; P=0.03) [10], some patients
complained they had to answer the same questions several
times while in the endoscopy room (P=0.01) [9].

Kherad et al. concluded that almost two-thirds of staff
members (59%) thought patient safety improved following
checklist implementation. Wittren et al. also reported that
57% of nurses believed the checklist contributed to safe pa-
tient care [18].

Furthermore, additional benefits have included reduced
procedural delays according to 11 nurses (79%), improved unit
efficiency, an increase in the number of patients arriving cor-
rectly prepared for their procedure [18], and an increase in
identity checks performed by the physicians (from 0% at base-
line to 87% after 10 months, P <0.001) [9]. Wittren et al. even
demonstrated an additional 19 procedures added to the sche-

▶Table 1 (Continuation)

Authors,

date and

country

Name Size Study

design

Intervention Outcomes Results

Kherad,
2018, Ca-
nada [10]

Implementa-
tion of a
checklist be-
fore colonos-
copy: a quality
improvement
initiative

Procedures
Baseline: 1317
Comparative:
1141
Questionnaires
Staff
Baseline : 24
Comparative :
22
Patients
Baseline : 147
Comparative :
121

Observa-
tional
study

Development and
implementation of
an endoscopy
checklist
Staff education

Primary outcomes
Team satisfaction
Patient satisaction
Secondary out-
comes
Team perception
about the checklist
Colonoscopy com-
pletion rate
Per-procedural com-
plications
Rate of sedation
Adequate histologi-
cal labeling manage-
ment
Explicit recording of
follow-up recom-
mendations

Full completion of the che-
clist in 69% of cases
Perception of team com-
munication and teamwork
was improved after check-
list introduction
No significant impact on the
other outcomes evaluated

Matharoo,
2015, Eng-
land [16]

The endos-
copy safety
checklist : A
longitudinal
study of fac-
tors affecting
compliance in
a tertiary re-
ferral centre
within the Uni-
ted Kingdom

Baseline : 199
procedures
Comparative :
151 procedures

Pre-post
study

Team education
and training
Electronic and
physical reminders
Mandating the use
of the checklist as
part of hospital pol-
icy
Senior leadership
Targeted feedback

Checklist compliance
rate
Factors affecting
checklist compliance
rate

Significant increase in
checklist completion rate
(53% to 66%)
Factors associated with
greater checklist compli-
ance included morning pro-
cedures, consultant or nur-
ses-led procedures, as well
as those conducted in the
bowel cancer screening
program
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dule and completed during the pilot study, suggesting a 21%
total increase in endoscopy procedure completion [18].

Discussion
For the past two decades, there has been a growing interest on
how to prevent errors from occurring in healthcare delivery.
Checklists have been proposed as a method of improving pa-
tient safety by routinely checking common operational proce-
dures, and by improving team communication and dynamics.

In establishing a standardized procedure, checklists lessen reli-
ance on memory and thus reduce errors of omission [19].
Checklists have become standard of care in different practices,
mainly in surgical specialties, but also in acute care, such as in
emergency department [8]. In intensive care units, Pronovost
et al. have even proven that incidence of catheter-bloodstream
infection can be reduced by 66% with implementation of a
checklist [20].

Our analysis, based on five studies [9, 10, 15–17], confirms
that gastrointestinal endoscopy setting is no exception and
supports the feasibility of successful checklist adoption in this
specific setting. However, implementation of safety checklists
is highly variable with heterogenous adherence rates among
frontline staff, varying from 84% to 96% for nurses and 66%
to 95% for physicians [9, 10, 15–17]. Nurses and physicians
identified many barriers to checklist implementation, such as
time delay, lack of patient safety culture, and lack of leadership
(▶Table1). Moreover, perceptions of different quality initia-
tives usually differ between nurses and physicians. Additional
unjustified time and loss of autonomy are often reported as
the main hurdles for physicians [19]. This is reflected by a low-
er adherence rate among physicians (66% to 95%), who were
more reluctant to complete the checklist than were nurses
(84% to 96%).Those barriers are extremely similar to the ones
identified in relation to the WHO surgical checklist [21].

As in any medical fields, change management in safety cul-
ture is challenging and may face significant resistance. Rama-
nujam et al. described three barriers to change: senior physi-
cians are often at a distance of routine patient care and are
thus unaware of the extent to which patients are exposed to er-
rors; clinicians give importance mainly to errors leading to ser-
ious but rare AEs and hence do not see the need for change; and
finally, some staff members can see some of the proposed
change, such as increasing communication with the multidisci-
plinary team, as inappropriate and unnecessary for improving
patient safety [22]. Similarly, the biggest challenge in imple-
mentation of the surgical checklist was clinicians’ negative atti-
tude and lack of clinician engagement [19].

Coriat et al.

44%

70%

53%

66%

0%

87%
93% 96%

71%

84%

70%

95%

Matharoo et al. Dubois et al. Kherad et al. Raphael et al.

Baseline compliance – physicians
Baseline compliance – nurses

Post intervention compliance – physicians
Post intervention compliance – nurses

▶ Fig. 2 Pre-post intervention compliance with a gastrointestinal endoscopy checklist.

▶Table 2 Factors driving compliance with the gastrointestinal endos-
copy checklist.

Barriers Facilitators

Lack of patient safety
culture

Formal education of the entire endos-
copy team on quality control and
safety culture

Patient anxiety Morning procedures

Time required to complete
the checklist

Continued re-assessment

Additional unjustified time Targeted feedback

Loss of autonomy Senior leadership

Lack of designated team
member to lead time-out
process

Designation of a time-out process
leader

Irrelevant safety checklist
items not applicable to
endoscopic procedures

Consultant or nurse-led procedures

Procedures conducted in the bowel
cancer screening program

Visual indication of initiation of the
time-out process

Creation of a concise endoscopy-
specific safety checklist
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To overcome those barriers, various facilitators have been
identified to contribute to successful implementation of the
gastrointestinal endoscopy checklist. Generally speaking, orga-
nizational contextual factors such as departmental culture and
leadership and also social and behaviors factors such as profes-
sional opinions have had great impact on implementation suc-
cess [23]. More specifically in our analysis, the adherence rate
was significantly increased after implementation of various in-
terventions targeting barriers to checklists. Raphael et al. used
remote video auditing (RVA) installed in every endoscopy room
to monitor checklist utilization and increase adherence by staff
members. Simultaneously, a checklist leader and team educa-
tion on a specific gastrointestinal checklist were introduced.
The quality team also implemented a visual indicator of the
checklist, which was a yellow card lifted up by the anesthesiol-
ogist at the moment of the “time out”. Subsequently, physician
checklist compliance increased from 70% to 95% [17]. Because
time delay often was identified as a barrier to checklist imple-
mentation, it is important to note that Raphael et al. also de-
scribed a concise checklist designed to be completed in only
30 seconds (half the time of completion of the WHO surgical
checklist) [17]. However, to the best of our knowledge, no trial
has incorporated the checklist directly into the computerized
endoscopic report generator, a method that could increase
checklist adherence, as suggested by De Vries et al., who inter-
viewed surgeons and anesthesiologist [24]. In addition, Walker
et al. found that education and local champions were the cor-
nerstone of successful checklist implementation in the operat-
ing room. Champions were defined as leaders, easily accessible
and with good persuasion skills who were not necessarily on the
senior management team and were convinced of the checklist
utility, with the aim of motivating the operating team to adapt
to change [19]. Continuous reassessment of the barriers to and
delivery of actionable interventions may help further increase
the sustainability of a gastrointestinal endoscopy checklist. Ra-
phael et al. observed sustained improvement in checklist com-
pliance over 2 years following implementation of an endos-
copy-specific checklist attributable to steps that enhanced a
patient safety culture [17]. Similarly, Matharoo et al. also iden-

tified checklist training and continued educational activities for
participants as facilitators of sustainability [16].

It remains unclear whether checklists are effective in im-
proving patient safety in performance of digestive endoscopy.
In the only three articles that evaluated clinical outcomes [9,
10, 18], no statistically significant differences were noted in
mortality, complications or completion rates. Nevertheless,
Kherad et al. showed that checklist implementation improves
team communication and teamwork significantly (4.36±0.78
vs. 3.79±1.0; P=0.04). Because communication errors are the
most common cause of AEs in healthcare, this latter finding is
of major importance and indeed, better team communication
has been shown to be a good proxy for quality and safety in
health care [12, 25]. Furthermore, teamwork and team commu-
nication improvements are significantly associated with a de-
creased rate of complications and even deaths [26, 27]. Future
research should aim to elucidate the relationship between gas-
trointestinal endoscopy checklist use and safety outcomes with
adequately powered controlled trials. However, it is most likely
not the act of ticking off a checklist that may reduce complica-
tions, but rather the performance of the actions it calls for.

Based on this review and the existing checklist literature
[9, 10,14,16–18,28], we put forward suggestions for gastroin-
testinal endoscopy checklist items that are listed in ▶Fig. 3.

As to suggesting a framework for implementation of a gas-
trointestinal endoscopy checklist, in recent years, QI methods
such as plan– do – study– act (PDSA) iterative cycles have been
widely used in healthcare improvement [29, 30]. In the “plan”
stage a change aimed at improvement is identified, the “do”
stage sees this change tested, while the “study” stage examines
the success of the change with the “act” stage identifying
adaptations and next steps to inform a new cycle. Effective in-
terventions need to be multifaceted and developed iteratively
to adapt to the local context and respond to unforeseen obsta-
cles and unintended effects. The pragmatic principles of PDSA
cycles promote the use of a small-scale, iterative approach to
test interventions, as this enables rapid assessment and pro-
vides flexibility to adapt the change according to feedback to
ensure fit-for-purpose solutions are developed [30]. We thus

▶Table 3 Outcomes post-implementation of a gastrointestinal endoscopy checklist.

Team satisfaction Patient satisfaction Security Others

Increased quality in collaboration
with nurses [9]

Patients noticed they had to answer
the same questions several times
while in the examination room [9]

Almost two-thirds of staff
members thought safety
was improved [9]

Increase in identity checks per-
formed by the physicians [9]

Increased perception of the impor-
tance of patient participation [9]

Patient perception of team commu-
nication and teamwork was im-
proved after checklist implementa-
tion [10]

More than half of nurses
agreed that the checklist
contributed to safe patient
care [18]

Improved efficiency in the unit and
increased the number of patients
who arrived prepared for their pro-
cedures [18]

Teamwork and team communica-
tion perception was improved
compared with baseline [10, 18]

Help reduce procedure delays ac-
cording to nurses [18]

21% total Increase in endoscopy
procedure completions in Written
et al. study [18]
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propose an application of PDSA cycles to facilitate implementa-
tion of a gastrointestinal endoscopy checklist, as shown in

▶Fig. 4.

Conclusion
Adoption of a gastrointestinal endoscopy checklist is feasible if
barriers and facilitators are identified. Apart from the signifi-
cantly increased perception of team communication, the evi-
dence base concerning the impact of a gastrointestinal check-
list on endoscopic process and patient safety outcomes is lim-
ited and warrants further study. The design of the checklist
and implementation strategy we propose are neither exhaus-
tive nor mandatory; we take the view that every endoscopy
unit ought to develop a tool and framework that best works
for the team to optimize the promotion of a safety culture and
quality improvement in gastrointestinal endoscopy.

Endoscopy safety checklist

SIGN IN
(outside 
endoscopic 
room)

Patient ID

Consent

Comorbidity risk: allergy, 
anticoagulant

TIME OUT
(just 
before scope 
insertion)

Team introduction and patient ID 
verbally confi rmed

Indication for procedure

Material check:
– correct scope kit
– specifi c equipment requirement

Monitoring (IV Access, O2 sats)

SIGN OUT
(end of 
 procedure)

Documentaion

Sampling and Labelling

Follow-up and recommendations

▶ Fig. 3 Endoscopy safety checklist.

Stage 1. PLAN
I. Identify whether checklist is already used in your
 GI endoscopy unit
II. Assemble a team with a team leader (“champion”) 
 that has knowledge of the opportunity for improvement
III. Draft an aim statement focalized on
 an adherence rate (>80 %) and
 team communication as safety proxy
IV. Describe current context and identify 
 barriers and facilitators of a checklist 
 implementation strategy (paper 
 use, electronic report etc)
 

Stage 2. DO
I. Create your GI endoscopy checklist including key safety
 elements
II. Validate your checklist by integrating several 
 stakeholders and frontline staff and customize it 
 accordingly

III. Plan a period of training and education before 
implementation 

IV. Be sure to collect data as you go, to help 
you evaluate your plan in stage 3

Stage 4. ACT
I. Reflect on Plan and Outcomes
 (adherence rate >80% and team 
 communication)
II. Identify barriers and facilitators
III. If your team determined the plan 
 resulted in success, standardize the 
 improvement and begin to use it regularly
 and make ist sustainable
IV. If your team believes a different approach would be 
 more successful, return to Stage I.
 Plan, and develop a new and different plan that might 
 result in success

Stage 3. STUDY
I. Audit checklist adoption 

II. Use data feedback and a run chart 
analysis to assess whether the 

compliance rate is maintained over 80 %
III. Use questionnaire in order to assess team 

communication and patient satisfaction

PL
AN DO 

STUDY ACT

GOAL

▶ Fig. 4 Checklist implementation framework following PDSA cycles.
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