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Patient safety is an overriding European Association of

Urology policy [1]. This policy includes a recommendation to

use the World Health Organisation (WHO) Surgical Safety

Checklist (SSC). The WHO SSC has been implemented in most

hospitals, but reported compliance varies significantly [2].

The checklist has three mandatory parts for all procedures:

sign in, time out, and sign out.

1. About checklists

The aviation industry developed checklists to prevent

accidents. Pilots use checklists to verify that critical items

are completed before phases such as takeoff, approach, and

landing [3]. The objectives are also to enhance teamwork

and communication [4]. To establish effective checklist

utilisation, a positive attitude towards the use of checklists

must be promoted [5]. Airline experience shows that

checklists must be well grounded in the operational

environment to avoid being regarded as a nuisance task

[4,6].

In surgery, objectives are similar: to prevent adverse

events, complications, and mortality. Implementation of

surgical safety checklists also faces similar challenges

regarding effective utilisation [7], and building positive

attitudes towards checklists and safety culture is crucial. Use

of the WHO SSC and the SURgical PAtient Safety System

(SURPASS) checklist has been reported to significantly

prevent complications and mortality associated with urology

and other surgical specialties [8–10].

An aviation checklist has the minimum items needed to

operate safely. The wording is simple and concise, using

customised  writing rules to make them user-friendly. The

philosophy is that the more user-friendly they are, the
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more they will be used. To keep the lists short, each item

must meet defined risk criteria. The principle of incorpo-

rating risk assessment in developing a safety checklist is

transferrable to surgery. The introduction of innovative

technology in the operating theatre increases the com-

plexity of surgical procedures and the hazard and patient

risk of complications. Using a risk assessment tool

(Healthcare Failure Mode and Effects Analysis), Ahmed

and colleagues identified potential hazards in robot-

assisted urology and developed a comprehensive checklist

to be used in operating theatre procedures with robotic

technology [11].

2. Preventing complications

The importance of actually using all three parts of the WHO

SSC is reported in SSC studies with a resulting and

significant ‘‘dose effect,’’ as to decrease of morbidity and

mortality [8,12–14]. In a stepped wedge cluster random-

ised controlled trial in two Norwegian hospitals, we

identified a reduction of complications from 19.9%

(440 of 2212) in control procedures to 12.4% (382 of

3083; p < 0.001) in intervention procedures (including

procedures with fully, partially, and not used WHO SSCs).

Absolute risk reduction was 7.5 (95% confidence interval

[CI], 5.5–9.5) [8]. When we compared control procedures

and intervention procedures with full WHO SSC compli-

ance, complications occurred in 11.5% (260 of 2263;

p < 0.001) of the procedures. Absolute risk reduction was

8.4 (95% CI, 6.3–10.5) [8]. Similar results were found in five

UK academic and community hospitals with postoperative

complications reduced from 16.9% to 11.2% (p < 0.01)

when all three parts of the SSC were completed (odds ratio
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[OR]: 0.57; 95% CI, 0.37–0.87) [12]. Furthermore, in an

Indian hospital, postoperative complications was reduced

when the checklist was fully completed [13]: Wound-

related complications were reduced from 8.5% to 4.5%

(p = 0.04), abdominal complications were reduced from

28% to 19.7% (p = 0.01), bleeding complications were

reduced from 2.8% to 0.5% (p = 0.03), and mortality

decreased from 10% to 5.7% (p = 0.04). In a retrospective

cohort study including 25 513 patients at a Dutch tertiary

hospital, van Klei and colleagues found association

between mortality and full checklist completion, with an

OR of 0.44 (95% CI, 0.28–0.70) compared with 1.09 (95% CI,

0.78–1.52) and 1.16 (95% CI, 0.86–1.56) for partial and

noncompliance, respectively [14].

3. Sustainability of checklist compliance

3.1. Background

After initial implementation of the SSC, sustainability of

compliance is a challenge in most hospitals.

3.2. Evidence

In our stepped wedge cluster randomised controlled trial in

orthopaedic, thoracic, and neurosurgery, all three parts of

the WHO SSC were used in 75.0% (1767 of 2367) of

procedures in 2009–2010 [15]. Five years after this initial

implementation, SSC compliance is monitored across all

hospitals in the Western Regional Norwegian Health

Authority Trusts. In Helse Bergen Hospitals, overall SSC

(all three parts) compliance was 56.7% (17 008 of 29 978)

in procedures in 2015 (Fig. 1). Accordingly, compliance

was 53.1% (520 of 979) in urology procedures and 50.0%

(26 of 52) in robotic procedures. SSC compliance increased

steadily from <50.0% in January 2015 to >72% in December

2015 following quality improvement efforts through strong

manager involvement, compliance feedback to managers,

and clinical staff being accountable for SSC compliance and
Fig. 1 – Compliance with the World Health Organization’s Surgical Safety Chec
12, 2015, at Haukeland University Hospital, Kysthospitalet, and Voss Hospital, 

WHO SSC = World Health Organisation Surgical Safety Checklist.
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with multidisciplinary processes to modify the checklist

locally (including stakeholders).

Compliance is challenging to sustain. Across five

National Health Service hospitals in England, urology had

the lowest compliance for use of the time out and sign out

parts of the WHO SSC compared with general and

orthopaedic surgery, with the SSC used in 45.8%, 35.1%,

and 19.1%, respectively, for time out and 46.9%, 35.0%, and

18.1%, respectively, for sign out [16]. Moreover, full SSC

compliance (all three parts used) was reported to be 60.2%

in a longitudinal study of the impact of variable WHO SSC

compliance on risk-adjusted clinical outcomes after UK

national implementation [12].

3.3. Recommendations

1. Ensure the use of all three parts of the SSC: sign in, time

out, and sign out.

2. Record checklist compliance (all three parts) as routine

in clinical and administrative registrations in the

operating theatres (SSC) and wards (ie, SURPASS).

3. Establish a health trust–wide or nationwide monitoring

system for checklist compliance as a quality indicator.

4. Provide feedback on checklist compliance from boards

or trusts to chief executive officers (CEOs), managers,

front-line staff leaders, and clinical staff.

5. Hold CEOs, managers, and leaders at all levels

accountable for compliance rates.

6. Establish multidisciplinary agreement on how to

perform the checklist.

7. Modify checklist content to suit local context with care:

Involve all professions and stakeholders, and do not

remove items that are important for patient outcome.

8. Establish a standard for making checklists concise, with

writing rules to improve usability and compliance.

9. Use clinical audits to ensure utilisation of the checklist

and to follow up on quality of checklist performance.

10. Record outcome as complications and adverse events

for risk assessment and quality improvement.
klist in all surgical procedures (n = 29 978) from January 1 to December
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11. Use multidisciplinary and practical team training to

improve quality of performance.

Author contributions: Arvid Steinar Haugen had full access to all the

data in the study and takes responsibility for the integrity of the data

and the accuracy of the data analysis.

Study concept and design: Haugen, Søfteland.

Acquisition of data: Haugen, Bakke, Søfteland.

Analysis and interpretation of data: Haugen, Løvøy, Søfteland.

Drafting of the manuscript: Haugen.

Critical revision of the manuscript for important intellectual content:

Haugen, Bakke, Løvøy, Søfteland.

Statistical analysis: Haugen.

Obtaining funding: Haugen, Bakke, Søfteland.

Administrative, technical, or material support: None.

Supervision: None.

Other (specify): None.

Financial disclosures: Arvid Steinar Haugen certifies that all conflicts of

interest, including specific financial interests and relationships and

affiliations relevant to the subject matter or materials discussed in the

manuscript (eg, employment/affiliation, grants or funding, consultan-

cies, honoraria, stock ownership or options, expert testimony, royalties,

or patents filed, received, or pending), are the following: Haugen

received a postdoctoral grant (grant HV1172) from the Western Regional

Norwegian Health Authority Trust Programme for Patient Safety and was

awarded the European Society of Anaesthesiology Prize for publication

of significant relevance on ‘‘Outcome improvement in perioperative

medicine’’, and Prize and supported by an unrestricted research grant

from Baxter in 2015. Løvøy, a former airline captain and vice president in

SAS Flight Operations and US Federal Aviation Administration Examiner

and Training Centre Evaluator for the Boeing factory, is supported as a

senior lecturer on procedures and checklists by Gimmestad AS. Bakke

and Søfteland receive departmental funding.

Funding/Support and role of the sponsor: None.

References

[1] Artibani W, Ficarra V, Challacombe BJ, et al. EAU policy on live

surgery events. Eur Urol 2014;66:87–97.

[2] Pickering SP, Robertson ER, Griffin D, et al. Compliance and use of

the World Health Organization checklist in UK operating theatres.

Br J Surg 2013;100:1664–70.

[3] B737 flight crew operations manual. Chicago, IL: Boeing Company;

1999.
Please cite this article in press as: Haugen AS, et al. Preventing C
http://dx.doi.org/10.1016/j.euf.2016.01.014
[4] Degani A, Wiener EL. Human factors of flight-deck checklists: the

normal checklist. NASA Contractor Report 177549. Moffett Field,

CA: Ames Research Center, National Aeronautics and Space Admin-

istration; 1990.

[5] Degani A, Wiener EL. Cockpit checklists: concepts, design, and use.

Hum Factors 1993;35:345–59.

[6] Nagano H. Report of Japan Air Lines (JAL) human factors working

group. Presented at: International Air Transport Association 20th

technical conference; November 10–15, 1975; Istanbul, Turkey.

[7] Merry AF, Mitchell SJ. Advancing patient safety through the use of

cognitive aids. BMJ Qual Saf. In press. http://dx.doi.org/10.1136/

bmjqs-2015-004984.

[8] Haugen AS, Søfteland E, Almeland SK, et al. Effect of the World

Health Organization checklist on patient outcomes: a stepped

wedge cluster randomized controlled trial. Ann Surg 2015;261:

821–8.

[9] de Vries EN, Prins HA, Crolla RMPH, et al. Effect of a comprehensive

surgical safety system on patient outcomes. N Engl J Med 2010;363:

1928–37.

[10] Bergs J, Hellings J, Cleemput I, et al. Systematic review and meta-

analysis of the effect of the World Health Organization surgical

safety checklist on postoperative complications. Br J Surg 2014;101:

150–8.

[11] 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.

[12] Mayer EK, Sevdalis N, Rout S, et al. Surgical Checklist Implementa-

tion Project: the impact of variable WHO checklist compliance on

risk-adjusted clinical outcomes after national implementation: a

longitudinal study. Ann Surg 2016;263:58–63.

[13] Chaudhary N, Varma V, Kapoor S, Mehta N, Kumaran V, Nundy S.

Implementation of a surgical safety checklist and postoperative

outcomes: a prospective randomized controlled study. J Gastro-

intest Surg 2015;19:935–42.

[14] van Klei WA, Hoff RG, van Aarnhem EEHL, et al. Effects of the

introduction of the WHO ‘‘Surgical Safety Checklist’’ on in-hospital

mortality: a cohort study. Ann Surg 2012;255:44–9.

[15] Haugen AS, Søfteland E, Eide GE, et al. 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.

[16] Russ S, Rout S, Caris J, et al. Measuring variation in use of the

WHO Surgical Safety Checklist in the operating room: a multicenter

prospective cross-sectional study. J Am Coll Surg 2015;220:

1–11.e4.
omplications: The Preflight Checklist. Eur Urol Focus (2016),

http://refhub.elsevier.com/S2405-4569(16)00016-X/sbref0085
http://refhub.elsevier.com/S2405-4569(16)00016-X/sbref0085
http://refhub.elsevier.com/S2405-4569(16)00016-X/sbref0090
http://refhub.elsevier.com/S2405-4569(16)00016-X/sbref0090
http://refhub.elsevier.com/S2405-4569(16)00016-X/sbref0090
http://refhub.elsevier.com/S2405-4569(16)00016-X/sbref0095
http://refhub.elsevier.com/S2405-4569(16)00016-X/sbref0095
http://refhub.elsevier.com/S2405-4569(16)00016-X/sbref0100
http://refhub.elsevier.com/S2405-4569(16)00016-X/sbref0100
http://refhub.elsevier.com/S2405-4569(16)00016-X/sbref0100
http://refhub.elsevier.com/S2405-4569(16)00016-X/sbref0100
http://refhub.elsevier.com/S2405-4569(16)00016-X/sbref0105
http://refhub.elsevier.com/S2405-4569(16)00016-X/sbref0105
http://dx.doi.org/10.1136/bmjqs-2015-004984
http://dx.doi.org/10.1136/bmjqs-2015-004984
http://refhub.elsevier.com/S2405-4569(16)00016-X/sbref0120
http://refhub.elsevier.com/S2405-4569(16)00016-X/sbref0120
http://refhub.elsevier.com/S2405-4569(16)00016-X/sbref0120
http://refhub.elsevier.com/S2405-4569(16)00016-X/sbref0120
http://refhub.elsevier.com/S2405-4569(16)00016-X/sbref0125
http://refhub.elsevier.com/S2405-4569(16)00016-X/sbref0125
http://refhub.elsevier.com/S2405-4569(16)00016-X/sbref0125
http://refhub.elsevier.com/S2405-4569(16)00016-X/sbref0130
http://refhub.elsevier.com/S2405-4569(16)00016-X/sbref0130
http://refhub.elsevier.com/S2405-4569(16)00016-X/sbref0130
http://refhub.elsevier.com/S2405-4569(16)00016-X/sbref0130
http://refhub.elsevier.com/S2405-4569(16)00016-X/sbref0135
http://refhub.elsevier.com/S2405-4569(16)00016-X/sbref0135
http://refhub.elsevier.com/S2405-4569(16)00016-X/sbref0135
http://refhub.elsevier.com/S2405-4569(16)00016-X/sbref0140
http://refhub.elsevier.com/S2405-4569(16)00016-X/sbref0140
http://refhub.elsevier.com/S2405-4569(16)00016-X/sbref0140
http://refhub.elsevier.com/S2405-4569(16)00016-X/sbref0140
http://refhub.elsevier.com/S2405-4569(16)00016-X/sbref0145
http://refhub.elsevier.com/S2405-4569(16)00016-X/sbref0145
http://refhub.elsevier.com/S2405-4569(16)00016-X/sbref0145
http://refhub.elsevier.com/S2405-4569(16)00016-X/sbref0145
http://refhub.elsevier.com/S2405-4569(16)00016-X/sbref0150
http://refhub.elsevier.com/S2405-4569(16)00016-X/sbref0150
http://refhub.elsevier.com/S2405-4569(16)00016-X/sbref0150
http://refhub.elsevier.com/S2405-4569(16)00016-X/sbref0155
http://refhub.elsevier.com/S2405-4569(16)00016-X/sbref0155
http://refhub.elsevier.com/S2405-4569(16)00016-X/sbref0155
http://refhub.elsevier.com/S2405-4569(16)00016-X/sbref0155
http://refhub.elsevier.com/S2405-4569(16)00016-X/sbref0160
http://refhub.elsevier.com/S2405-4569(16)00016-X/sbref0160
http://refhub.elsevier.com/S2405-4569(16)00016-X/sbref0160
http://refhub.elsevier.com/S2405-4569(16)00016-X/sbref0160
http://dx.doi.org/10.1016/j.euf.2016.01.014

	Preventing Complications: The Preflight Checklist
	1 About checklists
	2 Preventing complications
	3 Sustainability of checklist compliance
	3.1 Background
	3.2 Evidence
	3.3 Recommendations

	References




