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In the past decade, widely publicized medical accidents led to increased pressure on
healthcare institutions to improve patient safety. Wrong leg amputation, lethal
chemotherapy overdose, mistaken diagnosis of cancer leading to unnecessary surgery,
anesthetic death, lethal drug-drug interaction were announced in the press as evidence
that healthcare had become as dangerous as disease itself. Extrapolation of chart
reviews led some experts to claim that between fifty- and one hundred-thousand U.S.
patients die each year as a result of mistakes during their medical care. Beginning in
1994 with a conference held at the Annenberg Center in California, efforts to raise con-
cern about patient safety culminated in an Institute of Medicine (IOM) report on
patient safety, To Err is Human (Corrigan et al., 1999). Release of this report in late
1999 was a watershed for patient safety in the U.S. The report garnered political atten-
tion at the highest levels of the government and spawned a variety of governmental and
private activities intended to improve patient safety and to do so quickly. The goal,
announced by President Clinton in December of 1999, was to “reduce medical error by
50% in five years.” (Cook, in press)

The targeting of error was particularly significant because it institutionalized the
notion that the primary threat to patient safety was error by individual practitioners.
The close linkage between practitioner error and safety seemed to be obvious in the
wake of the press reports of accidents and the studies cited in the IOM report and med-
ical, industrial, and political leaders quickly embraced the call for error eradication as
a means to achieve safety. Government and private institutions began programs
directed towards error: classifying error, counting error, and cotrelating error with fac-
tors believed to influence performance (e.g. fatigue) were undertaken in the next few
years. Based on these error studies, countermeasures (mainly information technology
such as electronic order entry) were developed and tested. In addition to the direct
attack on error, efforts were made to identify the critical characteristics of organiza-
tions that might lead to better (i.e. “error free”) performance. Prominent among these
efforts were attempts to define and characterize a “safety culture” wherein error would
be minimized.

By 2003 it became clear that the efforts to eradicate error were not producing the
kinds of effects that had been expected. The wide variety of approaches that once
seemed promising had been both difficult to put in place and far less effective than
their proponents had promised. Error reporting systems that were put in place to meas-
ure the progress on error reduction provided conflicting data about the incidence and
nature of error. Instead of a prompt reduction in the overall rate of iatrogenic injury, the
patient safety movement seemed to be producing little tangible improvement and in
some settings the situation may have become even worse. Instead of being a scientific
and stable category of analysis, error now seemed to be malleable and ill-defined and
the implications of researches into error and its prevention now became suspect. The
telationship between error and accidents, once the primary tenet of the patient safety
movement, began to fray.

In the later part of 2003 and throughout 2004 a retrenchment began. As it became
clear that error was only tangentially related to safety, patient safety leaders began to
recast the problem as one of avoiding harm rather than avoiding error. As error became
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devalued, incident reporting and error counting projects lost much af their atlraclion,
The devaluation of these approuches created a new crigis ux the various programns
mtended {o forestall errar produced Tesulls phrased in terms ol ciron reduction
Following anether I0M report {Aspden, et al,, 2004) emphasizing informualion tech
nology as a foree to rationalize healtheare, attention lurned Lo the need for immediaee
compulerization of the clinical uspeels of care. 1n the wake ol this new report, the new
President sought to encourape healtheare systems to invest in cimpule hardware and
software in ordar le steamline and enhance healtheare while redneing crrors, Within
Uie plans for a tew healtheare infcmation ipfrastruciun: were plans to parher immuense
amounts of guantitative performance data from praciitionars and lieaktheare facilities
as & means of gaining control over soaring heallhcare costs. The costs ol this twemen-
tous shill 1o a nniversal clinical computing enviromment are already enormuous aid
prionnise to remaim st the nest decade. The pursuil of safely for the foresceable
furure relics alimost entirely on the development of clinical informution systems.

The fatlure of error Lo provide an adequate busis [or safety should nol be SUTPLISINE.
Fueuple from several domains have sought to eradicate errec as part of thesr puurswit of
safety and none has been ahle w ereale any strong linkage belween error and safely.
Instead, these groups have found themselves searching for factors thal influence 5ys-
termic and individual performance more hroadly. Although the search puthwiys an
somnewhat varied, in the end they all lead o development of a more nusmoed andd
sophisticated view of the roles of human workers in the production of safery. In miaost
cuses, close cxamination of the technical work that rakes place within the gystem
reveals that workers are constantly making tradeolls acioss muliple dimensions i
ordor Lo generate acceprable resulls, These tradeofls are easenlial W malkiing the system
wiork. Workers are variably skilled at anticiputing the kinds of gnod el bad outcomes
that can ocenr. They are under unremdtting pressure o produce more ard faved with
irreducible uncertainty aboul the foture. After accidenls, observers conclude Qal
sworker crror wis o proximate canse of (ailure. But this 1solated view ol the world 15 100
bias-laden and accident centered 1o be a spund basis for evaluation. Although it is dil
{icult to appreciare 1n the wlermath of a catastrophe, worlers are ot the souree ol acci-
dents bul a primary detense against them, The occurrence of an aceident does not com
trom localized crror on the part of workers bul from the dynamics of the lager systom
us the operating point of the systen moves in relation Lo what Basmussen calls the
“poundary of seceptable performance” in erder to remain i halanee witlh the varions
influences.

I'he Rusinussen model of system dynamics (Rasmussen, |997) provides an explan-
ation ol why efferls du improve safety have peneraied only euivocal indivations of
suceess. The key featurs of Rasinussen's model i3 113 dynamic characeer. According o
U mwdel, svstems under ceonvmic and workload stress will be migrate towards high
praduetion and Lowards the houndary of unocceptable performance, Le. the place in
operatinnal space where aecidents ocour, Migralion lowards the boundary can be oll-
stl by counter pressiumes, £, cncuutagements o “he sale”, bul economic arl workload
pressures are usually unremiting in real wiorld systems a0 that preventing migration
pequires constant counler pressuee and 3 willingness Lo tolerate the meMickiney that
remainiog distant trom the houndary cutails, (Figure 1}

Pirect cxpuricnes with accidents provides unambiguous mbormation aboul the koca-
tion of the bonndary and offer opportunities to devise programs 1o keep aporalions
awary from the boundary, Because the boundary Ineation i itsell changing with L,
hesever, kong accident-free perinds are the exeeption rather than e rule,

Rasamnssens model affiers an explanation for the apparently marginal perlormance
of sulety programs in healtheare and other domains (Cook, Rasmussen, in press), Long
aceident free periods will result i migration lowards the unacoeplable performancs
boundary as the system sceks higher efficiency in operalion, Worlers will be encouwnged
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o ot corners™ to achisve production goals and the workplace will be reparded as too
“rich™ when accidents are rare, As the system vperaling poinl migrales waards the
aviident boundary under these pressures gecidents geour. These provide indications
that the system operating point has now beeome too “lean™ and the economic aod
winllond pressures will be overcome by Lhe strong need w “be safe”, moving the oper-
ating point awey from the accident bonndary, Significantly, the actual shape and location
of the accident boundary can only be interved. It is for this reasoen that Tigh-relinbilily
ciganizations are inherenlly conserealive aboul applicalions of now technology or
chanpes in aperational procedure; their elose proximiny 1o the boundary of unacceptable
perlormance requires that they constrain the movement of the operaling poinl in order
to avord accidents,

In this formudation, safery 15 2 dynamic rather than static feature of systems, An
uncerstanding of satety necessarily includes a detailed understandiog of the dynamics
of the systemn’s location relative o Uw unacceplable performance boundary:,

Wi cun levpothesize, then, thal experience with paticnt safety has played out along
L limes, First, the popular emphasis on safaty has acked as a counter sradient, moving
the aperating point of the svstem away from the vnacceptable performanee boundary
but only s0 long as the that enaphisis is sustained, Seeond, elTorls o delivery of care,
e hrough wse of information wehnology, tesult in 4 shift in the location ol the
aceepiahle performance bomndary, Dot thiz shill docs not alter the pressures that lead
T migration owads the boundary and the system operating podnl zradoally moves
matwards,

Whal ure e implivaticns T patdent safety? Firss we have the histary of the patient
safely movement. Barly in the patiant safety movement, the notion that campant erro
wias the primary threat w safety led many to believe that rapid progress (“low hanging
fruit™) was possible, The loss of error ag the cenlral, organizing principle of safary
ks i elear hal progress iz likely to take longer and he more expensive than was pre-
wiously thonght. Second, current emphasis on information technology s likely to shill
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the boundary of unacceptable performance outwards. Although this represents real
progress, it is also likely that expense and effort required to achieve these gains will
lead to their being consumed as production. The result is likely to be a healthcare sys-
tem that is not accident free but instead has different kinds of accidents. Third, the loss
of error as an organizing principle opens an opportunity for the development of a more
powerful and useful theory of safety. Rasmussen’s dynamic system model is the lead-
ing candidate for that theory.
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