On the heels of the Institute of Medicine’s somewhat contested report on the safety of health information technology (HIT)1,2, an international group of informatics experts warned that healthcare was entering a decade of danger3.  They feared that the widespread deployment of HIT systems that are “less mature than we would like” would exceed developers’, managers’, and clinicians’ abilities to anticipate, understand, and cope with the potential consequences, and so would lead to a substantial increase in the harms associated with HIT until improvements in the quality of design, software, and implementation could catch up.  In the meantime, I suspect that attempts to mitigate these risks will result in the decade of danger becoming known as the decade of the kludge.  
The Oxford English Dictionary traces the first published use of kludge to a 1962 satirical essay on computing that defined it as “an ill-assorted collection of poorly-matching parts, forming a distressing whole”4.  It is widespread in the vernacular of computer science and engineering, where it is used to describe patching over a problem or bug in an inelegant manner without fundamentally resolving it.
In this issue of Annals, Green et al5 report an approach to wrong-patient orders in computerized provider order entry (CPOE) systems that would be fair to call a kludge.  Although it is difficult to estimate the volume of wrong-patient orders in EDs, they are widely thought to have increased following the introduction of CPOE system due to the loss of subtle cues of identity that had been part of the paper chart:  physical placement, handwriting, length, differences in grammar, even coffee stains, etc6.  Pham et al have reported wrong-patient orders were 3-fold higher in EDs using CPOE compared to those using paper orders7.  Although many wrong-patient orders are intercepted before being carried out, and others may be inconsequential, the potential for devastating harm is obvious.
Green et al’s intervention involved displaying a patient verification dialog screen that required active confirmation from the physician prior to moving on to the order placement screen.  It was designed so that physicians could not “click ahead” in anticipation of the confirmation request by means of a 2.5 second delay before any input other than cancelling the order session would be accepted.  The design of the verification screen attempted to restore some of the subtle cues that paper charts afforded for distinguishing patients by displaying not only the name, age, and gender, but also other attributes such as chief complaint, bed location, length of stay, and recent medication orders – all cues to help physicians form a more accurate picture of the chart they were actually working in, as opposed to the one they had intended to work in.  This was a good design decision, because users tend to respond to these sorts of prompts as if they were questions about intentions (writing orders) rather than about the object of those intentions (patient X)8.  Making the object of intention more salient helps to avoid inadvertent confirmation which is often, but not always, followed by 2 word exclamations such as, “Oh, dear” or more scatological equivalents.  This intervention was reasonably successful; the authors report a decrease in wrong patient orders from 2.0 to 1.5 per thousand orders, which was sustained for 2 years after the intervention.
[bookmark: _GoBack]Given this success, why should we call it a kludge?  First, it is certainly inelegant and intrusive.  Emergency physicians already operate under a barrage of interruptions.  Chisholm et al reported they experience 2 to 3 interruptions per patient9, so adding a bit over 1 additional interruption per patient (albeit a shorter one), when only about 1 in 200 is helpful, is hardly a welcome development, even for a good cause.  Although it is commonly thought that interruptions are less disruptive when the interruption and interrupted task are closely related10,11, there is some experimental evidence suggesting that this only holds if the interruption is similar to the future actions held in working memory, and that similarity in content (but not future steps-to-be-taken) can be even more disruptive than entirely irrelevant interruptioins12.  Interruptions almost always have both positive and negative effects13,14, but the balance here is unknown; Green et al captured the beneficial effects of reducing wrong patient orders, but did not attempt to identify any unintended consequences beyond the additional time required.
Second, the intervention here does not really solve the fundamental problem that current HIT designs make it too easy to select the wrong patient.  There are many other tasks not addressed by this intervention in which wrong patient selection creates risks:  charting; reviewing laboratory results and imaging reports; arranging follow-up, admissions, or transfers; communicating with primary care or specialist colleagues; labeling specimens; preparing discharge instructions, and so on.  
Third, this intervention is not likely to scale well.  Implementing a similar solution for other potential wrong patient events will extract a toll in increased interruptions, task complexity, time on task, user frustration, and sub rosa work-arounds15.  The lack of scalability is a particular worry, since there is a strong tendency to add more and more tasks, checks, barriers, or procedures to clinical work to meet safety and quality goals, but hardly ever to take any away16.  A back of the envelope calculation based on Green’s data suggest that the nationwide implementation of such a system would require almost 900,000 additional hours of emergency physician time per year – over 400 full time equivalents of physicians doing nothing but right patient checking year-in and year-out  so the impact of adding a few similar checks directed at note writing or report viewing is beyond contemplation, although the burden would be somewhat reduced by the time saved from not having to deal with the consequences of wrong patient orders.
Fourth, even though the time consumed by each patient-verification prompt was low, waiting time and the number waiting are a nonlinear functions of service time in queuing systems; when demand approaches service capacity, even small increases in average service time can produce dramatic increases in waiting times and queue length17.  
Finally, there a general problem with kludges of all kinds.  It is invariably more expensive, less effective, and more troublesome to address safety problems with after-the-fact, tacked on ‘fixes’ than it is to design safety into the technology from the beginning18,19.  For a variety of reasons, the HIT industry and its ostensible regulators have failed to address safety issues such as this in substantive ways, despite multiple calls to do so2,20-23.  
Given that failure, it is unfair and misguided to heap criticism on kludges as solutions to safety problems, because the real problem -- poor designs based on idealized models of work24 uninformed by careful ecological analyses of work as actually performed25 – is beyond the remit of teams such as Green et al.  The authors here have done the best they could to address a serious problem with the means at their disposal, took pains to make their intervention more effective, and minimize the burden it placed on clinicians.  Given the exceedingly remote possibility of a fundamental redesign of HIT for safety and usability, and the general weakness of administrative controls and exhortations (eg, “Pay attention!  Be careful!  Don’t forget to remember!  Remember not to forget!”) in managing these risks – what else could they do but implement a kludge to work around a designed-in problem?  
None of these issues should be misunderstood as a Luddite wish to return to paper.  Wrong patient orders certainly occurred in paper ordering systems, as did illegible, misread, and outright wrong orders, the latter 3 perhaps more frequently than with CPOE.  The potential for HIT to make clinical work safer and more effective is undeniable.  But, we should not let faith-based belief in future potential blind us to the realities of current underachievement.  Except for a handful of notable exceptions, most current implementations of CPOE close off some of the old paths to failure, but open up new ones26-28; in this case for example, trading illegible orders for wrong patient orders.  Successful kludges such as the one reported here should be celebrated as necessary and useful work-arounds, but should also be embarrassing reminders of how much more needs to be done to make HIT an effective assistance rather than a disruptive burden29.  
Fundamentally, these issues arise because the normative notions of work inscribed in current HIT systems clash too strongly with the nature of clinical work in the ED6; the resulting  tensions and paradoxes add their own risks to an already risky technological system30.  Healthcare has only recently begun to raise these issues in an organized way; the AMA and 34 other medical organization (including ACEP) recently asked the Office of the National Coordinator to modify the Meaningful Use program to formally address safety, security, and workflow issues31.  While change may eventually come from this effort (which may be too little, too late), in the meantime we (and our patients) face a decade of danger, likely to remembered as the decade of the kludge.
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