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• Proven safety effect

• Easy to use

• Takes only a few minutes per care provider

SURgical Patient Safety System
SURPASS checklist



Tick one of the following 

[ ] Tick box culture ‐meaningless, 
burdensome, bureaucracy

[ ] Checklist culture ‐ quick, beautiful by simplicity,  
innovative, life‐saving genius

One bad. One good. And both, puzzlingly, 
the same. 

Michael Blastland – BBC News _ Aug 4 2011

CULTURE: tick box vs check‐list



Incidence AE’s 9.2% 
Percentage preventable 43.8%

No or minor disability 56.3%
Temporary disability 19.1%

Permanent disability 7.0% 
Outcome 

Death 7.4% 
 

• Systematic review of 75.000 records1

• AEs in 1 out of 11 patients 
• 1 in 147 patients dies as a consequence of AE 

1de Vries EN, Ramrattan MA, Smorenburg SM, Gouma DJ, Boermeester MA. QSHC 2008
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Incidence AE’s 9.2% 
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Outcome 

Death 7.4% 
 

• 1.2 million annual admissions
• 8,6% of all patients experience preventable AE (pAE)

• 3.0% of pAEs contribute to death

1de Vries EN, Ramrattan MA, Smorenburg SM, Gouma DJ, Boermeester MA. QSHC 2008.
2Zegers M et al (Nivel). QSHC 2008.
3Soop M, Fryksmark U, Koster M, Haglund B. Int J Q in Healthcare 2009.
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Introduction
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• Large proportion of AEs related to surgical specialties

Provider Surgical disciplines 59.7%

Medical disciplines 24.1%

Location Operating room 41.0%

Ward room 25.1%

Emergency room 3.0%

Type  of event Operation-related 39.6%

Drug-related 15.1%

1de Vries EN, Ramrattan MA, Smorenburg SM, Gouma DJ, Boermeester MA. QSHC 2008

Introduction



Why do accidents occur?
‐ limitations of concentration / memory ‐



rule‐driven patient safety

 evidence based patient safety

– intervention choices  prioritizing

– measurement of effectiveness of interventions

Patient safety
‐ surveillance of the surgical process ‐



The making of a safety system: where to start?



• super‐specialist, getting even better at it
• clustering of low‐volume / high‐risk surgery
• training, simulators

• communication, crew resource management
• guidelines, protocols
• checklists

Possible safety interventions



SURPASS checklist design started in 2004



• standardizes surgical process

• avoids dependence of human memory

• formalizes individual responsibilities

• process steps and related checks integrated

SURgical Patient Safety System
(SURPASS)



• ‘surgical patient pathway’

• focus on transfer moments

• multidisciplinairy
– ward doctor, ward nurse, recovery / ICU nurse, 

surgeon, anesthesiologist, scrub nurse

key features of SURPASS



• contents based on literature:
– errors and complications in surgery
– publications on surgical errors
– complication data from Dutch National Surgical Complication 

Registration System

• checklist design based on human factors literature from 
aviation industry (structure, simple, generic, lay‐out versus 
work flow etc.)

• result: theory‐based (prototype) SURPASS checklist

1de Vries EN, Hollmann MW, Smorenburg SM, Gouma DJ, Boermeester MA. QSHC, 2009.

The making of SURPASS
‐ Development 2004‐2006‐



• Checking whether these theoretical safety risk events on the 
prototype checklist matched the safety risk events occurring 
in practice

• Deviation from optimal process (are not AEs)
‐ 593 incidents in 171 surgical procedures

1de Vries EN, Hollmann MW, Smorenburg SM, Gouma DJ, Boermeester MA. QSHC, 2009.

Validation study



SURgical PAtient Safety System (SURPASS)



Checklists are only an extra 
administrative burden

Statement 1



SURPASS Study



Methods

• checklist implemented in 6 hospitals (2 tertiary referral 
centers/ 4 regional teaching hospitals)

• control group of 5 hospitals (1 tertiary referral center/ 4 
regional teaching hospitals)

• pre-/post-intervention study:
– 3 months baseline measurement
– 9 months implementation in intervention hospitals
– 3 months post-implementation measurement

• inclusion: all adult patients undergoing general surgery



Methods

• outcome:

– number of complications per 100 patients
– outcome of complications

• data collection:

– patient and surgical data from hospital administration
– outcome data from prospective Dutch National Surgical Adverse 

Event Registration (LHCR)

• analysis:

– intention to treat: post-intervention measurement includes all 
patients



Results
- Patient characteristics -

Intervention Control

Pre Post p Pre Post p

No of patients 3760 3820 - 2592 2664 -

No of  
procedures 4364 4387 - 2924 3058 -

Length of stay 
(days) 9.1 8.5 0.14 7.0 7.4 0.052

Age ± SD 57.7 ±
17.8

56.8 ±
18.7 0.11 58.8 ±

17.9
59.5 ±

17.7 0.16

Male (%) 49.3 47.4 0.09 46.6 46.8 0.93

Urgent (%) 19.5 21.2 0.09 19.9 21.2 0.24



- Complications per 100 patients -
Intervention Control

Pre Post p Pre Post p
Respiratory 3.3 2.1 0.004 3.7 3.8 0.91
Cardiac 2.3 1.3 0.001 1.6 1.4 0.72
Abdominal 3.5 2.4 0.04 3.1 3.1 0.56
Infectious 4.8 3.3 0.006 6.8 6.3 0.22
Wound 1.5 0.8 0.008 1.0 1.2 0.56
Bleeding 2.0 0.9 0.001 2.0 2.7 0.12
Urological 2.6 1.7 0.007 3.3 2.8 0.28
Neurological 2.1 1.2 0.005 2.2 2.6 0.43
Technical 1.2 0.8 0.08 1.2 1.7 0.25
Organisational 0.9 0.4 0.007 0.4 0.3 0.77
Disturbed function 1.4 0.7 0.002 1.3 1.4 0.90
Other 1.7 1.2 0.15 3.7 3.9 0.89

Total 27.3 16.7 <0.001 30.4 31.2 0.81
ARR 10.6 (95% CI 8.5-12.8) ARR -0.8 (95% CI -3.2-1.7)
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Complications – Time series



Results
- Outcome of complications -



The SURPASS checklist is too comprehensive:

a time-out procedure is more than enough 
when it concerns patient safety

Statement 2



Observation: deviation from optimal process
‐ 593 incidents in 171 surgical procedures ‐

N=171 

Total 593 

   Pre-operative 221 

   Intra-operative 250 

   Post-operative 122 

 

37%

42%

21%

1de Vries EN, Hollmann MW, Smorenburg SM, Gouma DJ, Boermeester MA. QSHC, 2009.

58%



• Patterns of communication breakdowns 
resulting in injury to surgical patients1

– 444 closed malpractice claims:

• Preoperative 38%
• Intraoperative 30% 70% outside OR
• Postoperative 32%

1Greenberg C.C., Regenbogen S.E., Studdert D.M., et al. J. Am. Coll. Surg. 2007

More than checking in the OR



Incidents intercepted by use of SURPASS



• ‘five-to-twelve’ check

• many incidents in surgical process 
happen outside to OR

• insufficient as stand alone procedure in 
high-standard clinical care

Time‐out is not enough



WHO’s Surgical Safety Checklist



SURPASS vs WHO



SURPASS vs WHO

• difficult to measure contribution of different parts of 
SURPASS (preop, perop, postop)
– but, risk reduction twice as big as time out procedure alone

• ARR mortality
– SURPASS 0.7%
– WHO 0.3% (only high-income hospitals)



Other SURPASS studies

Better compliance with regard to timing and significant decrease of patients not 
receiving antibiotics until after incision



Other SURPASS studies

Theoretical prevention of 40% of deaths and 29% of 
incidents leading to permanent damage



Other disciplines: RADPASS



SURgical PAtient Safety System  2011
(SURPASS)



Conclusions

• our patients are not as safe as we would like them to be

• checklists provide a blueprint of the ideal situation and 
decrease reliance on human memory.

• there is more to it than checking in the OR

• SURPASS covers the entire surgical pathway 

• associated with 40% decrease in complications, 50% 
decrease in mortality

• SURPASS Digital from all work stations



SURPASS Digital 
www.surpass-checklist.nl


