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The problem of iatrogenic harm in healthcare has received great emphasis since the attention-getting claim by the 
Institute of Medicine that up to 98,000 people die every year in the USA from this cause.1 This claim is based on 
the extrapolation of data from the Harvard Medical Practice Study,2 and was no doubt intended to galvanise the 
healthcare community into action. It is, however, probably overstated; Hayward et al3 using a similar methodology, 
also found high levels of preventable acute-care patient deaths. However, “after considering 3-month prognosis 
and adjusting for the variability and skewness of reviewers' ratings, clinicians estimated that only 0.5% (95% CI, 
0.3%-0.7%) of patients who died would have lived 3 months or more in good cognitive health if care had been 
optimal, representing roughly 1 patient per 10,000 admissions to the study hospitals.” There are strong 
philosophical grounds for the position that all lives should be held to have equal value, but clearly comparisons of 
the majority of these losses in healthcare with regular aeroplane crashes, or even the road toll, raises questions 
about apples and oranges.4 The primary message remains the same – too many patients are harmed from 
medical errors and that this constitutes a major public health problem; it would be unfortunate if the credibility of 
this message was undermined by a lack of rigour in the way it is delivered. 
 

The Elements of Quality in Healthcare 
 
Safety is of course only one element of quality in healthcare. Other important elements are –4 
 

 Access 
 Efficiency 
 Effectiveness 
 Timeliness 
 Acceptability 
 Appropriateness 
 Patient centredness 

 

Anaesthesia as a Public Health Problem 
 
It has recently been estimated that 234 million operations are carried out each year, globally (twice the number of 
babies born).5 This surgery is very unevenly distributed – the estimated mean rate of major surgery in countries 
spending US$ 100 or less per head on health care is 295 (SE 53) procedures per 100,000 population per year 
compared with 11,110 (SE 1,300; p<0.0001) in countries spending more than US$ 1,000. Thus there are many 
people in the former areas who are not receiving operations that they need, while it is likely that some in the latter 
areas may be receiving care in excess of need. In the former countries, rates of perioperative mortality are 
sometimes hundreds of times higher than in the latter, largely on account of inadequate anaesthesia services.6 It 
is clear that surgery, and the anaesthesia needed to provide safe surgery, are major public health problems 
globally, and this is true even in wealthy countries where room for improvement remains in the safety of surgery 
and anaesthesia, in reducing inequities in access to these services, and in the appropriateness of care provided.  
 

The World Health Organisation’s Surgical Safety Checklist 
 
Atul Gawande, leader of the Safe Surgery Saves Lives initiative7 is a surgeon, a public health specialist, a staff 
writer on the New Yorker, and an author of three books on the quality of healthcare. The World Health 
Organisation (WHO) Surgical Safety Checklist (the Checklist) was developed as an affordable and universally 
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applicable response to the problems discussed above. The checklist was carefully designed after extensive 
consultation and is backed by evidence-based guidelines.8 It was evaluated in eight pilot sites around the world 
and found to significantly and substantially reduce harm associated with surgery. It is inexpensive and makes 
sense, so it is gratifying to see its uptake rapidly expanding around the world.9 Two further studies have now 
added compelling evidence to support this general approach to improving safety in surgery and anaesthesia.10,11 
A recent editorial in the New England Journal of Medicine concluded “checklists seem to have crossed the 
threshold from good idea to standard of care.”12 
 
In New Zealand the Health Quality and Safety Commission has several programmes under way that address 
aspects of peri-operative practice, including central line infections and surgical site infections, but also, notably the 
question of harm from errors during surgery and anaesthesia. The Checklist has been widely implemented but 
anecdotal evidence and data in press suggest that the way it is used varies considerably. 
 
The Checklist is a process management tool. It was designed not only to act as a cognitive aid for managing 
complex processes, but also to promote communication and teamwork. It is worth considering how this approach 
aligns with our understanding of human decision-making. 
 

Crises, Decisions, and Expertise 
 
Anthropologist Charles Bosk studied surgical teams in the United States.13 He was impressed with the importance 
placed on honesty when surgeons in training make mistakes. Technical errors and errors in judgment were 
recognised as integral to training, and the requirement was simply for trainees to be honest, seek help in resolving 
problems, and take steps to avoid repeating the same errors. By contrast, dishonesty or attempts to cover up an 
error were viewed as incompatible with excellence in surgery.14 Contrary to the picture often painted about 
healthcare, this approach is consistent with contemporary analyses of blame when things which go wrong in 
complex systems, encapsulated in the concept of “just culture.”15 Unfortunately, Bosk also noted that trainees who 
were identified as deficient were not necessarily stopped from progressing in surgical careers, but rather tended 
to be shunted to less prestigious institutions where increasing isolation exacerbated the risk they posed to 
patients.13 
 

How Decisions Are Made – The Reason Rasmussen Model 
 
David Gaba16,17 should be credited with introducing anaesthetists to the framework for understanding errors and 
mistakes described in James Reason’s classic book “Human Error.”18 According to Reason, failures of human 
endeavour can be divided into failures of action (slips and lapses) and failures of decision making or planning. 
Reason places great emphasis on the strength of humans in pattern recognition, and contrasts this with their less 
intuitive capacity for Boolean logic. 
 
The key to understanding an error or mistake, according to Reason, is to understand the cognitive processes at 
play in the action or decision that went wrong. People store the essential features of learned situations as 
schemata, and also store the responses to these situations that they have used previously, with success. “Rule 
based” reasoning involves matching a new situation to a stored schema and applying a learned response. 
“Knowledge based” reasoning, by contrast, involves thinking from first principles, and is probably more 
descriptively called “deliberative reasoning”.15 This form of cognition is powerful, but effortful and slow. It is the 
basis of scientific progress, but has limitations when time is of the essence. 
 

Other Considerations and Insights 
 
Within the anaesthesia community, the first refinement to the Reason-Rassmusssen General Error Model18 
should be attributed to Bill Runciman, who pointed out that many of the errors made by anaesthetists are in fact 
technical, and not slips, lapses or mistakes.4 Rather, these errors reflect the varying balance between the skills of 
a practitioner in undertaking a task such as inserting an epidural or managing an airway and the difficulty 
presented by different patients in relation to that task. This concept draws on a normative approach to defining a 
failure as an error. One expects certain levels of ability from practitioners at particular stages of their development, 
rather than omnipotence from cradle to grave (as it were). Failures are inevitable, but they should not usually 
occur in situations where success would be expected, or at a frequency that exceeds acceptable norms. The use 
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of the CUSUM technique to monitor outcomes is grounded in this view of performance, particularly when refined 
by correcting for the difficulty of the task in question.19,20 
 
Thaler and Sunstein21 appear to take a wider view of automatic actions than Reason’s. Given the essentially 
subconscious nature of many rule based decisions it does seem that the distinction between these and actions 
that are automatic may not be particularly helpful in understanding how things go wrong in complex human 
activities. These authors therefore simply divide human cognitive processes and their associated actions into two 
systems, automatic or conscious, and also introduce the term “reflective system” thinking for the latter, which is 
congruent with the view (expressed above) that “knowledge based” is not an ideal name for this type of decision 
making. To be clear, Reason’s analysis of error is impressively comprehensive, extensively referenced and highly 
sophisticated, but some of the issues are quite nuanced, and the aim here is primarily to clarify some points that I 
think are occasionally misunderstood. 
 

What Sort of System is Healthcare? 
 
In the context of healthcare, the use of the aphorism “Every system is perfectly designed to produce the results it 
gets” is correctly attributable to Paul Batalden, from Dartmouth Medical School.22,23 One of the central tenets of 
the Reason Rasmussen model of mistakes and errors is that their prevention lies in focussing on the system 
rather than the person. But what sort of a system are we dealing with? 
 
Predicting future states of dynamic systems, such as the weather system, is difficult because of extreme 
sensitivity to the conditions at the start of the time period in question. For any level of reliability, it is necessary to 
start again, iteratively, re-entering the actual data at regular intervals, to keep predictions on track. These chaotic 
systems are not random, but they are too complex for long-term predictions to be reliable. Many things in 
healthcare, including the way patients respond to interventions, show characteristics of systems of this type. The 
inherent uncertainty of healthcare is often overlooked in considerations of decision theory. In this regard, 
Zimmerman and Glouberman have provided an illuminating classification of processes.9,24 Processes can be 
simple, complicated or complex. Simple and complicated processes should be predictably repeatable, but 
complex processes may not be. Healthcare includes all three types of process, and any analysis of decisions 
should take account of the type of process involved. 
 

Other Considerations 
 
There is much empirical evidence to support the fundamental point, made clear by Reason, that errors are 
unintentional. Work by Wegner has gone further, however, and shown that there are occasions when determined 
efforts to avoid doing something actually have the opposite effect.25,26 Klien and his group have extended 
laboratory-based research by observing decision making in high intensity acute settings such as fires and war 
zones.27 In essence, their work provides much support for the power of intuition. Synthesising this information 
draws one back to Reason’s emphasis on the human capacity for pattern recognition, and to the counter-intuitive 
point that the answer does not lie simply in “trying harder.” It leads one inexorably to the view that there is no 
substitute for experience, but that experience alone is not enough. Experts can make decisions quickly through 
intuition (often using frequency gambling15) that serve them well most of the time, but unfortunately not always. 
They do this by using their extensive store of schema and their ability to recognise subtle differences between 
situations and draw on previous experience to find timely and effective solutions to apparently arcane problems. 
Occasionally they get things wrong because they have insufficient information or because they simply overlook 
something that may appear trivial but turns out to be important. 
 

How Do Checklists Fit In? 
 
Algorithms (which are cognitive aids with similarities to checklists) and checklists have been strongly advocated to 
assist in making difficult decisions and keeping healthcare processes on track.28,29 These tools do not replace the 
human capacity for sophisticated decision making in complex settings. Instead, they can assist this process by 
ensuring that important things are not overlooked or forgotten. The WHO Checklist goes further. By promoting the 
introduction of team members it makes it more likely that people will speak up when they alone see a disaster in 
the making, and also facilitates directed communication. It aims to engender an atmosphere in which people can 
function together more effectively as a team, both in routine work and in crises.9 
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The Role of Simulation 
 
One way of increasing one’s store of the schemata needed for good decisions in a wide range of clinical situations 
is through the use of simulation.30,31 Simulation is expensive, and in anaesthesia has not yet reached the level of 
reliability and validity seen in aviation.32 Nevertheless, simulation provides opportunities to practice decision 
making in realistic scenarios in which different cognitive strategies can be practised, experience can be gained in 
the effective use of process tools (including checklists and algorithms), and reflection can take place on what 
works and what does not. 
 

The Role of Anaesthetists in Promoting Patient Safety 
 
Anecdotally, many anaesthetists have embraced the WHO Checklist and contributed to its effective 
implementation and use. Anaesthetists have an enviable reputation for leadership in patient safety. The 
Commission’s project for embedding and improving the effective use of the Checklist nationally provides a great 
opportunity for building on this reputation. More generally, engagement in the on-going challenge of continually 
improving the already excellent standards of anaesthesia is a fundamental responsibility to our patients. The 
vision should be to make New Zealand the first country in the world to achieve the vision of the Anesthesia Patient 
Safety Foundation in the US and truly claim that “no patient shall be harmed from anaesthesia.”33 
 

References 
 

1. Institute of Medicine. To err is human: building a safer health system. Washington DC: National 
Academies Press, 1999 

2. Brennan TA, Leape LL, Laird NM, Hebert L, Localio AR, Lawthers AG, et al. Incidence of adverse events 
and negligence in hospitalized patients – results of the Harvard Medical Practice Study I. N Engl J Med 
1991; 324: 370-76 

3. Hayward RA. Counting deaths due to medical errors. JAMA 2002; 288: 2404-5 
4. Runciman B, Merry A, Walton M. Safety and Ethics in Healthcare: A Guide to Getting it Right. Aldershot: 

Ashgate, 2007 
5. Weiser TG, Regenbogen SE, Thompson KD, Haynes AB, Lipsitz SR, Berry WR, et al. An estimation of 

the global volume of surgery: a modelling strategy based on available data. Lancet 2008; 372: 139-44 
6. Ouro-Bang'na Maman AF, Tomta K, Ahouangbevi S, Chobli M. Deaths associated with anaesthesia in 

Togo, West Africa. Trop Doct 2005; 35: 220-2 
7. WHO Safe Surgery Saves Lives. www.who.int/patientsafety/safesurgery/en/ (accessed March 17th 2010) 
8. World Alliance for Patient Safety. WHO Guidelines for Safe Surgery. Geneva: World Health Organisation, 

2008 
9. Gawande A. The Checklist Manifesto. New York: Metropolitan Books Henry Holt and Company, 2010 
10. Neily J, Mills PD, Young-Xu Y, Carney BT, West P, Berger DH, et al. Association between implementation 

of a medical team training program and surgical mortality. JAMA 2010; 304: 1693-700 
11. de Vries EN, Prins HA, Crolla RMPH, den Outer AJ, van Andel G, van Helden SH, et al. Effect of a 

comprehensive surgical safety system on patient outcomes. N Engl J Med 2010; 363: 1928-37 
12. Birkmeyer JD. Strategies for improving surgical quality – checklists and beyond. N Engl J Med 2010; 363: 

1963-5 
13. Bosk C. Forgive and Remember: Managing Medical Failure. Chicago: University of Chicago Press, 1079 
14. Anwar RA, Bosk C, Greenburg AG. Resident evaluation: it is, can it, should it be objective? J Surg Res 

1981; 30: 27-41 
15. Merry AF, McCall Smith A. Errors, Medicine and the Law. Cambridge: Cambridge University Press, 2001 
16. Gaba DM, Maxwell M, DeAnda A. Anesthetic mishaps: breaking the chain of accident evolution. 

Anesthesiology 1987; 66: 670-76 
17. Gaba DM. Human error in anesthetic mishaps. Int Anesthesiol Clin 1989; 27: 137-47 
18. Reason J. Human Error. New York: Cambridge University Press, 1990 
19. Bolsin S, Colson MW. The use of the Cusum technique in the assessment of trainee competence in new 

procedures. International Journal for Quality in Health Care. 2000; 12: 433-8 
20. Novick RJ, Stitt LW. The learning curve of an academic cardiac surgeon: use of the CUSUM method. J 

Card Surg 1999; 14: 312-20 
21. Thaler R, Sunstein C. Nudge: Improving Decisions About Health, Wealth and Happiness. New Haven 

Yale University Press, 2008 



Annual Queenstown Update in Anaesthesia, 2011  Better Safe Than Sorry – Checklists, Intuition and Beyond 

 29

29 

22. McInnis D. What system. Dartmouth Medicine, 2006: 28-35 
23. Carr S. A quotation with a life of its own. Patient Safety and Quality Healthcare 2008; July-August: 4 
24. Glouberman S, Zimmerman B. Complicated and Complex Systems: What Would Successful Reform of 

Medicare Look Like? Discussion paper no. 8, Commission on the Future of Health Care in Canada, 
Saskatoon, 2002 

25. Wegner DM, Schneider DJ, Carter SR, 3rd, White TL. Paradoxical effects of thought suppression. J Pers 
Soc Psychol 1987; 53: 5-13 

26. Wegner DM. Ironic processes of mental control. Psychol Rev 1994; 101: 34-52 
27. Klein G. Sources of Power: How People Make Decisions. Cambridge, Massachusetts: The MIT Press, 

1999 
28. Gaba D, Fish K, Howard S. Crisis Management in Anesthesiology. 1st ed: Churchill Livingston, 1994 
29. Runciman WB, Merry AF. Crises in clinical care: an approach to management. Quality and Safety in 

Health Care 2005; 14: 156-63 
30. Weller J, Merry A, Warman G, Robinson B. Anaesthetists’ management of oxygen pipeline failure: room 

for improvement. Anaesthesia 2007; 62: 122-6 
31. Merry AF, Weller JM, Robinson BJ, Warman GR, Davies E, Shaw J, et al. A simulation design for 

research evaluating safety innovations in anaesthesia Anaesthesia 2008; 63: 1349-57 
32. Cumin D, Merry AF, Weller JM. Standards for simulation. Anaesthesia 2008; 63: 1281-84 
33. Eichhorn J. The APSF at 25: pioneering success in safety but challenges remain. APSF Newsletter 2010; 

25: 1, 23-4, 35-9 
 
 



Better Safe Than Sorry – Checklists, Intuition and Beyond  Annual Queenstown Update in Anaesthesia, 2011 

 

30 
 

 
 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on '[Press Quality]'] Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName (U.S. Web Coated \(SWOP\) v2)
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


