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ABSTRACT
The incidence of surgical complications has remained largely unchanged over 
the past two decades. Inherent complexity in surgery, new technology pos-
sibilities, increasing age and comorbidity in patients may contribute to this. 
Surgical safety checklists may be used as some of the tools to prevent such 
complications. Use of checklists may reduce critical workload by eliminating 
issues that are already controlled for. The global introduction of the World 
Health Organization Surgical Safety Checklist aimed to improve safety in both 
anesthesia and surgery and to reduce complications and mortality by better 
teamwork, communication, and consistency of care. This review describes a 
literature synthesis on advantages and disadvantages in use of surgical safety 
checklists emphasizing checklist development, implementation, and possi-
ble clinical effects and using a theoretical framework for quality of provided 
healthcare (structure—process—outcome) to understand the checklists’ 
possible impact on patient safety.
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The incidence of surgical complications has remained 
largely unchanged over the past two decades.1–3 The 

most common surgical complications are related to sur-
gical techniques, infections, and postoperative bleeding.4,5 
Healthcare is an inherently complex industry, regularly 
dealing with high levels of risk and invasive treatments. 
Population trends mean that aging patients with more 
numerous comorbidities receive treatments (e.g., surgery) 
that used to be offered to younger and overall fitter patients 
in the past—through innovative technologies, medications, 
and treatment that expand treatment possibilities. In sur-
gery, equipment-related failures contribute to a substantial 
part of errors in the operating room. Preoperative use of 
checklists was found to reduce equipment errors by 48.6 
to 60.7%.6 One of the first large-scale studies on check-
lists in healthcare (the Keystone project) was carried out 
in predominantly 108 Michigan intensive care units, where 
Pronovost et al.7 introduced a bundle of interventions, 
including a checklist to improve communications. The 
intervention reduced venous catheter-related bloodstream 
infections after 18 months from 2.7 (95% CI, 0.6 to 4.8) to 
0. These Michigan results could not be replicated in a large-
scale United Kingdom intervention program (Matching 
Michigan), revealing a need for careful attention to contexts 
and implementation strategies in improvement programs.8

In a review of adverse event incidence, preventability, 
and outcome in record review studies, median incident 
rate was 9.2%, with a probable preventability of 43.5%. 
Adverse events that led to permanent disabilities were 
identified in 7%.9 To improve care for surgical patients, 
organizational and clinical challenges are targeted. Use 

of surgical safety checklists may be one element here.10,11 
One problem, however, of using checklists in health-
care is that they are a deceptively simple intervention. A 
decade’s worth of evidence on checklists is now rife with 
implementation barriers and inconsistencies in clinical 
effectiveness results.12,13 Within our team, we have long-
term experience and dedication to implementation of 
anesthesia and surgical safety checklists,14–19 and we have 
faced these barriers and inconsistencies.20–23 Experiences 
from the aviation industry were drawn upon as the World 
Health Organization Patient Safety Program team devel-
oped the World Health Organization Surgical Safety 
Checklist. This was then developed with an aim to support 
clinical practice without disrupting clinical judgments.24 
The World Health Organization checklist was created as a 
simple sample of checks and not as an algorithm, focusing 
on items that were agreed upon by clinicians to be of high 
risk or deadly if omitted or overlooked.25 At the outset, 
the World Health Organization stated very clearly that 
the checklist should not be comprehensive, encouraging 
modifications and additions to make it fit into local prac-
tice. Further development included tailoring the Surgical 
Safety Checklist to specific surgical procedures, especially 
those with a high degree of complexity, as in robotic sur-
gical technology.26 In this article, we offer a synthesis of 
the World Health Organization Surgical Safety Checklist 
origin, implementation, and possible clinical effects using a 
theoretical framework for quality improvement in health-
care (structure—process—outcome)27 and with a focus on 
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the quality of checklist implementation as a decisive factor 
for effectiveness.

Do Checklists Work and What Can We Expect to 
Achieve through Their Use?
Introduction of the World Health Organization Surgical 
Safety Checklist reduced complications from 11.0 to 
7.0% (P < 0.001), with a mortality drop from 1.5 to 0.8%  
(P = 0.003), in a global setting of eight hospitals in eight 
countries.10 Haynes et al.10 also investigated and observed 
that the checklist had impact on selected safety process 
measures directly related to items on the checklist such 
as: objective airway evaluation performed before anes-
thesia; use of pulse oximeter; prophylactic antibiotics 
given appropriately; oral confirmation of patient’s iden-
tity; and sponge counts completed. Essential objectives of 
the World Health Organization Surgical Safety Checklist 
were to improve teamwork, communication, and con-
sistency of care.10 However, the study was not designed 
to provide a “dose–response” relationship. The most rig-
orous Surgical Safety Checklist study as described by 
Atul Gawande et al.28 is our stepped wedge cluster ran-
domized controlled trial performed in two Norwegian 
hospitals. Implementation of the Norwegian version of 
the World Health Organization Surgical Safety Checklist 
resulted in reduction of surgical complications from 19.9 
to 12.4% (P < 0.001) in the intervention group, and 
the concurrent length of stay was reduced by 0.8 days ( 
P = 0.022).

The mechanisms behind the checklist effects on 
patient outcome have not been very clear. The World 
Health Organization implementation guide introduced 
the Donabedian framework for quality improvement,29 
in which structures (checklists) improve care processes 
(timing of antibiotics and protection of hypothermia) and 
both, in turn, improve patient outcomes.24 Hence, using 
Donabedian’s approach, we identified significant associa-
tions between process measure improvements and actual 
use of the three parts of the Surgical Safety Checklist and 
accordingly concluded that use of the checklist resulted 
in improved patient outcomes such as reduced infec-
tions, wound rupture, respiratory complications, bleeding, 
blood transfusions, and cardiac complications through 
better care processes in the operating room.17 Use of 
the checklist specifically resulted in improved care pro-
cesses to protect patients’ core body temperature, such as 
forced air warming blankets, which increased from 35.3 
to 42.4% (P < 0.001) and more frequent and more timely 
use of prophylactic antibiotics before incision in 54.5 to 
68.5% (P < 0.001) of procedures.17 Keeping the patient 
warm is recognized as essential to reduce bleedings and 
blood transfusions, while use of the correct antibiotic at 
the right time is recognized to mitigate infections.30–33 
Clearly, it is not possible to expect any effects from a 

checklist unless it has been used correctly, as with any 
clinical intervention. Such use needs to be at a certain 
agility level to ensure the operating team performs criti-
cal important tasks and care processes for every patient.34

Beyond the Surgical Safety Checklist, effects on mor-
bidity and mortality after introduction of safety checklists 
have been investigated in several studies.35–39 Systematic 
reviews find evidence in favor of checklist use having 
effects on patient outcomes such as reduced complica-
tions,36–38 wound infections,38 blood loss,38 and mortal-
ity rates.37,38 Checklist use suggested improved outcomes 
in high-risk pediatric surgery in developing countries.39 
Their use also contributes to improved information 
transfer and communication in different phases in of sur-
gery.40 Very few studies report any negative patient out-
come effects when using checklists,41 but implementation 
requires time and effort.9 The comprehensive Surgical 
Patient Safety System checklists needed input from care 
providers across multiple disciplines, and its implement-
ers’ emphasized that a “culture of safety” was required. 
Still, some studies report no reduction of complications 
or mortality.42,43 A more recent publication reported a 
lowered mortality rate (odds ratio, 0.49; 95% CI, 0.32 to 
0.77) but no changes in complication rates (odds ratio, 
1.02; 95% CI, 0.88 to 1.19).44 Russ et al.20 found that 
teamwork could be negatively impacted from a subop-
timal implementation process. However, the quality of 
operating room teamwork and communication was per-
ceived as improved due to more sharing of case critical 
information, better decision-making and team coordina-
tion, openness about knowledge gaps, and improved team 
cohesion. Barriers to effective use of the surgical safety 
checklists may be reasoned to have a negative impact on 
operating room efficiency. In a study of efficiency, use 
of the Surgical Safety Checklist in itself did not increase 
operation time, first starts on time, or same-day cancel-
lations. A reduction of mean operating room disposable 
cost ($70/operation) was observed in the postchecklist 
group (P < 0.01).45 Using the checklist should, as we pre-
viously have shown, influence the operating room work 
processes so as to have an impact on patient outcome. 
Work processes are not included as outcome in most of 
the above-referred studies, and we should not expect to 
achieve any improvements in patient outcomes or oper-
ating room efficiency, unless the intervention has impact 
on the work processes and improves care.

Checklist Implementation: A Thorny and 
Understudied Issue
A perioperative checklist, as with any clinical intervention, 
will only ever be as effective as its implementation. This 
in turn may be further impacted by the implementation 
strategies that a country, region, or healthcare organization 
use to bring a checklist into their operations.46,47 In the case 
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of surgical checklists, we believe a rather naive approach to 
implementation has been taken in many studies: a checklist 
is introduced to improve care processes and patient out-
comes with no regard to or an analysis of how precisely 
it is being introduced within the surgical or anesthesia 
service or how it is applied at the frontline. Strategies to 
support implementation remain unknown and the fidelity 
of checklist use in the operating room remain understud-
ied. This naivety has contributed to an almost “mytho-
logic” narrative found in some literature around checklists, 
because they have extended beyond perioperative care to 
other areas of medicine as a simple and effective solution. 
However, checklists will always depend on high-quality 
implementation to be effective, both strategically and at the 
frontline. In cases where healthcare providers have signif-
icant safety culture or organizational problems, checklists 
will not offer a solution.

Implementation of surgical safety checklists takes time and 
requires persistency and a long-term commitment. Leaders 
need to persuasively explain its rationale and picture for the 
staff how to use the checklist.48 If staff members were not 
adequately prepared, they became frustrated, disinterested, and 
eventually abandoned use despite hospital-wide mandate.48 
When there is lack of buy-in to the implementation process 
or use is suboptimal, the checklist may have a negative impact 
on teamwork.20 In an English multicenter observational 
study, large variations were observed as to how the “Time 
Out” and “Sign In” parts of the World Health Organization 
checklist were performed across operating teams. When 
surgeons were engaged or all team members partici-
pated and paused during checklist performance, checklist 
implementation was at its best.21 In the national United 
Kingdom evaluation of the World Health Organization 
checklist implementation, Russ et al.22 reported numerous 
cases where the checklist “just appeared” in the operating 
rooms one day. Lack of an implementation strategy reduces 
the chances of high-fidelity implementation, which in turn 
reduces the room for a checklist to achieve its intended 
improvement.28

We implemented the World Health Organization 
checklist in our hospitals with a comprehensive strategy 
including presentations to the different surgical teams on 
its use. Members of the implementation team were pres-
ent in the operating rooms during start-up and during 
follow-up evaluation meetings and provided feedback on 
compliance.15,16 After our study was completed in 2010, the 
World Health Organization checklist was further rolled out 
across all surgical specialties within our hospital. Roll-out 
was supported by the Norwegian national patient safety 
campaign (2011–2013) and program (2014–2018),49 with 
use of the checklist being monitored through mandatory 
registrations and reports on compliance rates nationwide 
across various electronic or manual record systems. Here we 
have applied implementation strategies already known to 
positively impact healthcare interventions.47,50

Analyses of compliance rates are useful to understand 
whether parts of the checklist are being omitted. This pro-
vides possibilities for more targeted quality improvement 
interventions on checklist use. Importantly, compliance 
rates do not offer any information on how well a checklist 
is actually being performed, i.e., compliance is very differ-
ent from fidelity. We take the view that assessing fidelity 
(e.g., through snapshot rapid ethnography in the operating 
room) is essential if we are to thoroughly understand bar-
riers to checklist use and effectiveness. In both aviation and 
medicine, high workloads, production demands, and time 
pressure are elements that may contribute to substandard 
checklist performance.51,52 Use of aviation-like “read–do” 
checklists needs careful thought and tailoring if introduced 
in surgery. Doing a checklist as a “checkbox” exercise, omit-
ting items when going through the checklist, and having 
difficulties in gathering team members’ attention are real 
problems to be understood and addressed.20–22,52 Growing 
recognition among clinicians and professional bodies like 
the anesthesiologists’ and nurse anesthetists’ associations to 
support use of checklists as best practice and high standards 
of care is a positive contribution.53,54

Conclusion
Actual use of surgical safety checklists needs to be at a cer-
tain agility level to ensure that operating teams perform crit-
ical important tasks and care processes for every patient. The 
theoretical framework as outlined by Donabedian (struc-
ture—process—outcome) provides some insight to why and 
how the Surgical Safety Checklist works. To have any impact 
on patient safety, use of checklists in anesthesia and surgery 
need to improve our work processes in the operating room.

Research Support

Supported by grant No. HV1172 from the Western 
Norway Regional Health Authority Trust (to Dr. Haugen); 
by the Baxter Prize 2015, an unrestricted research grant 
from the European Association of Anesthesiologists (to 
Dr. Haugen); by funds from the National Institutes of 
Health Research via the Collaboration for Leadership in 
Applied Health Research and Care South London at King’s 
College Hospital National Health Service Foundation 
Trust, London, United Kingdom (to Dr. Sevdalis); by 
King’s Health Partners (Guy’s and St. Thomas’ National 
Health Service Foundation Trust, King’s College Hospital 
National Health Service Foundation Trust, King’s College 
London and South London and Maudsley National Health 
Service Foundation Trust), Guy’s and St. Thomas’ Charity, 
the Maudsley Charity and the Health Foundation through 
King’s Improvement Science, which is part of the National 
Institutes of Health Research Collaboration for Leadership 
in Applied Health Research and Care South London (to Dr. 
Sevdalis); and by institutional and/or departmental sources 
(to Dr. Søfteland).

Copyright © 2019, the American Society of Anesthesiologists, Inc. Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.

John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


John Vogel


JohnVogel1


JohnVogel1




Haugen et al.

Review Article

4	 Anesthesiology 2019; 130:00–00	

Competing Interests

Dr. Sevdalis is the Director of London Safety and Training 
Solutions Ltd., London, United Kingdom, which provides 
quality and safety training and advisory services on a con-
sultancy basis to healthcare organizations globally. The other 
authors declare no competing interests.

Correspondence

Address correspondence to Dr. Haugen: Haukeland 
University Hospital, P.O. Box 1400, 5021 Bergen, Norway. 
arvid.haugen@helse-bergen.no. Information on purchas-
ing reprints may be found at www.anesthesiology.org 
or on the masthead page at the beginning of this issue. 
Anesthesiology’s articles are made freely accessible to all 
readers, for personal use only, 6 months from the cover date 
of the issue.

References

	 1.	 Kohn LT, Corrigan JM, Donaldson MS: To Err is 
Human: Building a Safer Health System. Edited by 
Medicine Io. Washington, DC, National Academy 
Press, 1999, p 312

	 2.	 IOM: Crossing the quality chasm: A new health sys-
tem for the 21st century. Washington DC, National 
Academy Press, 2001

	 3.	 Vincent C, Neale G, Woloshynowych M: Adverse 
events in British hospitals: Preliminary retrospective 
record review. BMJ 2001; 322:517–9

	 4.	 McCoy CC, Englum BR, Keenan JE, Vaslef SN, Shapiro 
ML, Scarborough JE: Impact of specific postoperative 
complications on the outcomes of emergency gen-
eral surgery patients. J Trauma Acute Care Surg 2015; 
78:912–9

	 5.	 Storesund A, Haugen AS, Hjortås M, Nortvedt MW, 
Flaatten H, Eide GE, Boermeester MA, Sevdalis N, 
Søfteland E: Accuracy of surgical complication rate 
estimation using ICD-10 codes. Br J Surg 2019; 
106:236–44 

	 6.	 Weerakkody RA, Cheshire NJ, Riga C, Lear R, 
Hamady MS, Moorthy K, Darzi AW, Vincent C, 
Bicknell CD: Surgical technology and operating-room 
safety failures: A systematic review of quantitative stud-
ies. BMJ Qual Saf 2013; 22:710–8

	 7.	 Pronovost P, Needham D, Berenholtz S, Sinopoli D, 
Chu H, Cosgrove S, Sexton B, Hyzy R, Welsh R, Roth 
G, Bander J, Kepros J, Goeschel C: An intervention to 
decrease catheter-related bloodstream infections in the 
ICU. N Engl J Med 2006; 355:2725–32

	 8.	 Dixon-Woods M, Leslie M, Tarrant C, Bion J: 
Explaining Matching Michigan: An ethnographic 
study of a patient safety program. Implement Sci 2013; 
8:70

	 9.	 de Vries EN, Ramrattan MA, Smorenburg SM, Gouma 
DJ, Boermeester MA: The incidence and nature of 
in-hospital adverse events: A systematic review. Qual 
Saf Health Care 2008; 17:216–23

	10.	 Haynes AB, Weiser TG, Berry WR, Lipsitz SR, Breizat 
AH, Dellinger EP, Herbosa T, Joseph S, Kibatala PL, 
Lapitan MC, Merry AF, Moorthy K, Reznick RK, 
Taylor B, Gawande AA; Safe Surgery Saves Lives Study 
Group: A surgical safety checklist to reduce morbidity 
and mortality in a global population. N Engl J Med 
2009; 360:491–9

	11.	 de Vries EN, Prins HA, Crolla RM, den Outer AJ, 
van Andel G, van Helden SH, Schlack WS, van Putten 
MA, Gouma DJ, Dijkgraaf MG, Smorenburg SM, 
Boermeester MA; SURPASS Collaborative Group: 
Effect of a comprehensive surgical safety system on 
patient outcomes. N Engl J Med 2010; 363:1928–37

	12.	 Gillespie BM, Marshall A: Implementation of safety 
checklists in surgery: A realist synthesis of evidence. 
Implement Sci 2015; 10:137

	13.	 Mitchell B, Cristancho S, Nyhof BB, Lingard LA: 
Mobilising or standing still?: A narrative review of 
Surgical Safety Checklist knowledge as developed in 
25 highly cited papers from 2009 to 2016. BMJ Qual 
Saf 2017; 26:837–44

	14.	 Haugen AS, Murugesh S, Haaverstad R, Eide GE, 
Søfteland E: A survey of surgical team members’ per-
ceptions of near misses and attitudes towards Time Out 
protocols. BMC Surg 2013; 13:46

	15.	 Haugen AS, Søfteland E, Almeland SK, Sevdalis N, 
Vonen B, Eide GE, Nortvedt MW, Harthug S: Effect 
of the World Health Organization checklist on patient 
outcomes: A stepped wedge cluster randomized con-
trolled trial. Ann Surg 2015; 261:821–8

	16.	 Haugen AS, Søfteland E, Eide GE, Sevdalis N, Vincent 
CA, Nortvedt MW, Harthug S: Impact of the World 
Health Organization’s Surgical Safety Checklist on 
safety culture in the operating theatre: A controlled 
intervention study. Br J Anaesth 2013; 110:807–15

	17.	 Haugen AS, Wæhle HV, Almeland SK, Harthug S, 
Sevdalis N, Eide GE, Nortvedt MW, Smith I, Søfteland 
E: Causal analysis of World Health Organization’s 
Surgical Safety Checklist implementation quality 
and impact on care processes and patient outcomes: 
Secondary analysis from a large stepped wedge cluster 
randomized controlled trial in Norway. Ann Surg 2019; 
269:283–90

	18.	 Thomassen Ø, Brattebø G, Søfteland E, Lossius HM, 
Heltne JK: The effect of a simple checklist on frequent 
pre-induction deficiencies. Acta Anaesthesiol Scand 
2010; 54:1179–84

	19.	 Mayer EK, Sevdalis N, Rout S, Caris J, Russ S, 
Mansell J, Davies R, Skapinakis P, Vincent C, 
Athanasiou T, Moorthy K, Darzi A: Surgical Checklist 
Implementation Project: The impact of variable WHO 

Copyright © 2019, the American Society of Anesthesiologists, Inc. Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.

mailto:arvid.haugen@helse-bergen.no
www.anesthesiology.org
JohnVogel1




Haugen et al.

World Health Organization Checklist Impacts Safety

	 Anesthesiology 2019; 130:00–00	 5

Checklist compliance on risk-adjusted clinical out-
comes after national implementation: A longitudinal 
study. Ann Surg 2016; 263:58–63

	20.	 Russ S, Rout S, Sevdalis N, Moorthy K, Darzi A, 
Vincent C: Do safety checklists improve teamwork and 
communication in the operating room?: A systematic 
review. Ann Surg 2013; 258:856–71

	21.	 Russ S, Rout S, Caris J, Mansell J, Davies R, Mayer E, 
Moorthy K, Darzi A, Vincent C, Sevdalis N: Measuring 
variation in use of the WHO surgical safety check-
list in the operating room: A multicenter prospective 
cross-sectional study. J Am Coll Surg 2015; 220:1–11.e4

	22.	 Russ SJ, Sevdalis N, Moorthy K, Mayer EK, Rout S, 
Caris J, Mansell J, Davies R, Vincent C, Darzi A: A qual-
itative evaluation of the barriers and facilitators toward 
implementation of the WHO surgical safety checklist 
across hospitals in England: Lessons from the “Surgical 
Checklist Implementation Project.” Ann Surg 2015; 
261:81–91

	23.	 Sevdalis N, Hull L, Birnbach DJ: Improving patient 
safety in the operating theatre and perioperative care: 
Obstacles, interventions, and priorities for accelerating 
progress. Br J Anaesth 2012; 109:i3–i16

	24.	 Donabedian A: The quality of care: How can it be 
assessed? JAMA 1988; 260:1743–8

	25.	 Gawande A: The Checklist Manifesto: How to 
Get Things Right. New York: Holt and Company, 
Metropolitan Books, 2009

	26.	 Weiser TG, Haynes AB, Lashoher A, Dziekan G, 
Boorman DJ, Berry WR, Gawande AA: Perspectives in 
quality: Designing the WHO Surgical Safety Checklist. 
Int J Qual Health Care 2010; 22:365–70

	27.	 Ahmed K, Khan N, Khan MS, Dasgupta P: Development 
and content validation of a surgical safety checklist for 
operating theatres that use robotic technology. BJU Int 
2013; 111:1161–74

	28.	 Haynes AB, Berry WR, Gawande AA: What do we 
know about the safe surgery checklist now? Ann Surg 
2015; 261:829–30

	29.	 WHO: Second Global Patient Safety Challenge Safe 
Surgery Saves Lives. Draft Action Plan for 2007. 
Geneva, World Alliance for Patient Safety, 2007, p 4

	30.	 Allegranzi B, Bischoff P, de Jonge S, Kubilay NZ, Zayed 
B, Gomes SM, Abbas M, Atema JJ, Gans S, van Rijen 
M, Boermeester MA, Egger M, Kluytmans J, Pittet D, 
Solomkin JS; WHO Guidelines Development Group: 
New WHO recommendations on preoperative mea-
sures for surgical site infection prevention: An evi-
dence-based global perspective. Lancet Infect Dis 2016; 
16:e276–87

	31.	 Kurz A, Sessler DI, Lenhardt R: Perioperative normo-
thermia to reduce the incidence of surgical-wound 
infection and shorten hospitalization: Study of Wound 
Infection and Temperature Group. N Engl J Med 1996; 
334:1209–15

	32.	 Sun Z, Honar H, Sessler DI, Dalton JE, Yang D, 
Panjasawatwong K, Deroee AF, Salmasi V, Saager L, Kurz 
A: Intraoperative core temperature patterns, transfusion 
requirement, and hospital duration in patients warmed 
with forced air. Anesthesiology 2015; 122:276–85

	33.	 Frank SM, Higgins MS, Breslow MJ, Fleisher LA, 
Gorman RB, Sitzmann JV, Raff PH, Beattle MDC: The 
catecholamine, cortisol, and hemodynamic responses to 
mild perioperative hypothermia: A randomized clinical 
trial. Anesthesiology 1995; 82: 83–93

	34.	 Leape LL: The checklist conundrum. N Engl J Med 
2014; 370:1063–4

	35.	 Treadwell JR, Lucas S, Tsou AY: Surgical checklists: A 
systematic review of impacts and implementation. BMJ 
Qual Saf 2014; 23:299–318

	36.	 Bergs J, Hellings J, Cleemput I, Zurel Ö, De Troyer 
V, Van Hiel M, Demeere JL, Claeys D, Vandijck D: 
Systematic review and meta-analysis of the effect of 
the World Health Organization surgical safety check-
list on postoperative complications. Br J Surg 2014; 
101:150–8

	37.	 Borchard A, Schwappach DL, Barbir A, Bezzola P: A 
systematic review of the effectiveness, compliance, and 
critical factors for implementation of safety checklists 
in surgery. Ann Surg 2012; 256:925–33

	38.	 Gillespie BM, Chaboyer W, Thalib L, John M, 
Fairweather N, Slater K: Effect of using a safety check-
list on patient complications after surgery: A system-
atic review and meta-analysis. Anesthesiology 2014; 
120:1380–9

	39.	 Lagoo J, Lopushinsky SR, Haynes AB, Bain P, Flageole 
H, Skarsgard ED, Brindle ME: Effectiveness and mean-
ingful use of paediatric surgical safety checklists and 
their implementation strategies: A systematic review 
with narrative synthesis. BMJ Open 2017; 7: 1–13

	40.	 Nagpal K, Vats A, Lamb B, Ashrafian H, Sevdalis N, 
Vincent C, Moorthy K: Information transfer and com-
munication in surgery: A systematic review. Ann Surg 
2010; 252:225–39

	41.	 Thomassen Ø, Storesund A, Søfteland E, Brattebø G: 
The effects of safety checklists in medicine: A system-
atic review. Acta Anaesthesiol Scand 2014; 58:5–18

	42.	 Urbach DR, Govindarajan A, Saskin R, Wilton AS, 
Baxter NN: Introduction of surgical safety check-
lists in Ontario, Canada. N Engl J Med 2014; 370: 
1029–38

	43.	 Lübbeke A, Hovaguimian F, Wickboldt N, Barea C, 
Clergue F, Hoffmeyer P, Walder B: Effectiveness of the 
surgical safety checklist in a high standard care envi-
ronment. Med Care 2013; 51:425–9

	44.	 Abbott TEF, Ahmad T, Phull MK, Fowler AJ, Hewson 
R, Biccard BM, Chew MS, Gillies M, Pearse RM; 
International Surgical Outcomes Study (ISOS) group: 
The surgical safety checklist and patient outcomes 
after surgery: A prospective observational cohort study, 

Copyright © 2019, the American Society of Anesthesiologists, Inc. Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.



Haugen et al.

Review Article

6	 Anesthesiology 2019; 130:00–00	

systematic review and meta-analysis. Br J Anaesth 2018; 
120:146–55

	45.	 Papaconstantinou HT, Smythe WR, Reznik SI, Sibbitt 
S, Wehbe-Janek H: Surgical safety checklist and operat-
ing room efficiency: Results from a large multispecialty 
tertiary care hospital. Am J Surg 2013; 206:853–60

	46.	 Hull L, Athanasiou T, Russ S: Implementation science: 
A neglected opportunity to accelerate improvements 
in the safety and quality of surgical care. Ann Surg 
2017; 265:1104–12

	47.	 Aarons GA, Sklar M, Sevdalis N: Implementation sci-
ence: Translating research into practice, Surgical Patient 
Care: Improving Quality, Safety and Value. Edited by 
Sanchez JA, Barach P, Johnson JK, Rowen L, Springer 
International Publisher, 2017, pp XLVII, 909

	48.	 Conley DM, Singer SJ, Edmondson L, Berry WR, 
Gawande AA: Effective surgical safety checklist imple-
mentation. J Am Coll Surg 2011; 212:873–9

	49.	 Government: In Safe Hands 24/7. Norwegian Institute 
of Public Health, The Ministry of Health and Care 
Services, 2015

	50.	 Powell BJ, Waltz TJ, Chinman MJ, Damschroder LJ, 
Smith JL, Matthieu MM, Proctor EK, Kirchner JE: 
A refined compilation of implementation strate-
gies: Results from the Expert Recommendations for 
Implementing Change (ERIC) project. Implement Sci 
2015; 10:21

	51.	 Degani A, Wiener EL: Cockpit Checklists: Concepts, 
Design, and Use. Human Factors: J Human Factors 
Ergonomics Soc 1993; 35: 345–59

	52.	 Haugen A, Høyland S, Thomassen Ø, Aase K: “It’s a 
State of Mind”: A qualitative study after two years’ 
experience with the World Health Organization’s sur-
gical safety checklist. Cogn Technol Work 2015; 17: 
55–62

	53.	 Mellin-Olsen J, Staender S, Whitaker DK, Smith 
AF: The Helsinki Declaration on Patient Safety in 
Anaesthesiology. Eur J Anaesthesiol 2010; 27:592–7

	54.	 Ringvold EM, Bekkevold M, Bruun AG, Børke WB, 
Finjarn TJ, Haugen AS, Isern E, Skjeflo GW, Ulvik A: 
Norwegian standard for the safe practice of anaesthesia. 
Acta Anaesthesiol Scand 2018; 62:411–7

Copyright © 2019, the American Society of Anesthesiologists, Inc. Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.


