                                                 MEDICATION SAFETY
                 ---give me some technology but don’t take away my Swiss cheese

My thoughts about medication safety are somewhat different than what I see in the HIT popular literature as well as what I come across in technology products in the marketplace.  Maybe I’m out of touch, but consider this:
While working in an ER, I was at my familiar perch (since the rollout of the EDIS system) in front of a desktop computer, pounding in data.  I caught out of the corner of my eye one of the nurses headed into the room of one of the patients I was caring for.  Because she seemed to have IV and medication giving paraphernalia and I didn’t recall any drug orders for this patient, I went to investigate.  When I asked what she was doing, she told me she was getting ready to give the medication that I had just ordered for this patient.  The fact of the matter was, I had mistakenly clicked on the wrong patient as I started what I considered the tedious process of a computerized drug order meant for another patient.
My own root cause analysis of this error boiled down to what I consider a destruction of workflow by a computer.  Before the onset of EDIS, the workflow that resulted in a patient getting a medication generally went as follows: while I was at the bedside, an order was written on paper; usually, after leaving the room, I would seek out the nurse caring for the patient and deliver the order sheet to him/her, this was accompanied by a discussion about the nurse’s impression about what needed to be done for the patient.  Often the nurse would give important information that I had missed for one reason or another or valuable insight that would favorably alter our joint plan for the patient.  Post EDIS workflow generally went as follows:  spend as little time with the patient as possible, rush over the computer to punch in the drug order, rarely ever having time to discuss the care of the patient with the nurse.  After making numerous errors in patient care due to what I considered insufficient time spent with the patient and his/her nurse, I concluded that it was only a matter of time until I killed someone.  I found that I was spending about 75% of my time sitting in front of a desktop computer, most of the time spent inputting data.  Additionally, this resulted for me in a greater than 30% loss of productivity as measured on a “patient per hour” basis.  It was only upon reflection that I realized how very important this extra time spent with patient and nurse was for the optimum care of the patient in our ER environment.  Prior to EDIS onset, I generally kept up with the nurses families, vacation plans, etc.; post EDIS I seldom knew any of this information.  In my view, these type of social interactions that might appear on the surface to be idle banter, are important team building activities in the ER and were just a general reflection of insufficient time spent speaking with the support staff.  I was sad to feel that I needed to quit working in this ER, but the fact that I work part time at usually three or so ERs at any given point in time made it easy for me to do so.
The “Swiss cheese” metaphor is commonly used in discussing error and error prevention in critical industrial and human processes and systems (1, 2).  Briefly stated, the idea is that critical processes need to have a number of redundant checks or layers along their pathways that prevent an error from happening.  Think of five slices of Swiss cheese stacked on top of each other (representing the layers) and think of the holes in each slice as places for an error to slip through.  Once in a great while, the holes will line up such that an error will slip through all five slices of cheese.  In my view, the time loss and distraction caused by computer data entry threatens consumption of the most important slice of Swiss cheese of all:  the one that is formed by maximizing time available at the bedside and in discussion/thought with the care giving team.
Great strides have been made in computers supporting the practice of medicine in recent years.  These strides have been made in the areas of information gathering/search.  By this I mean it is much easier nowadays to assemble the appropriate information for patient care such as lab, x-ray, past medical history and so on.  Also, information such as drug information and literature search supporting patient care has recently greatly improved.  On the other side of the equation---data entry (such as the CPOE example above)---we are seeing failure so far in my estimation. 

What are medication errors?  Seems like it ought to be a pretty simple concept to me, but  I was quite surprised to find that standard terminology and metrics are hard to come by.  For instance, some people define as medication error a patient getting a medication at 9:10 instead of 9:00.  As a clinician, I am more concerned about bad things happening related to the use of drugs.  From an excellent reference (3) on this topic, I think it is most useful to employ the term “Adverse Drug Event (ADE)”.  Here, Nebeker et al reinforce the Institute of Medicine’s definition of ADE:  “an injury resulting from the use of a drug”.  This definition is meant to include both harm caused by the drug (adverse drug reactions and overdoses) and problems from use of the drug (such as dose reductions and stopping a drug).  Even when we do have an agreed upon definition such as an ADE, I was again surprised that the incidence of ADEs is virtually unknown and estimates vary widely.  The reason for this is the fact there really isn’t a one good way to discover all ADEs.  Let’s look at two common ways to stalk ADEs: “self reporting”, and “tracer drug searches (screening of pharmacy medication databases for requests of such things as Narcan and D50)”.  Tracer drug searches aren’t going to be very good for a lot of types of ADEs for obvious reasons.  Self reporting is unlikely to be very comprehensive for ADEs because of the finger pointing and litigational culture of US healthcare gives doctors and other healthcare workers every incentive to bury any mistakes they might be involved in.  Although I am a believer in the system directed concept of errors as put forth by the IOM’s “To Err is Human” (4) and its UK counterpart “Organisation with a memory” (5), unfortunately I can’t see a lot of “self reporting” happening anytime soon in a very big way.
One certainly imperfect but objective way to look at ADE’s is those related to malpractice claims.  One such study (6) of a 10 year experience at one malpractice insurer revealed 68 inpatient cases.  The reviewers here judged 73% of these cases to be “preventable”, and tried to surmise what might have prevented them.  Their conclusions were: pharmacist review of the medication use 64% compared to only 40% by CPOE with “decision support”.  This again is a highlight of the human factors which are so important as pieces of Swiss cheese.  
To summarize my views of the hospital medication administration process:
1. The foundation for a safe medication administration policy starts by minimizing distraction of the care giving team (doctor/nurse/pharmacist) and maximizing their time in interacting with the patient and each other.  One important element here is to minimize time spent in such activities as data entry.

2. Technologic solutions must be carefully evaluated in this setting to be sure that alteration in workflow produced doesn’t result in significant deleterious effects.

3. Physicians need a practical mobile computer platform and the ability to produce clear and concise drug orders at the point of care.  The physician needs also at the point of care convenient sources of necessary information for the order.  When this happens, the order can be immediately delivered to the pharmacist via the LAN.

4. Pharmacy reviews the drug order for appropriateness at the point of eMAR/pharmacy system entry

5. Technology at the bedside for administration such as bar coding and “smart” IV pumps seem to hold great promise, but I don’t have enough personal experience to be able to evaluate this piece of the equation.   
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