                           PHYSICIAN COMPUTER DATA ENTRY
                             —mission-critical process that is broken

In my view, the biggest barrier to bringing wider use of computers to healthcare is the lack of an effective means of data entry (such as order writing and documenting the patient encounter) for physicians.

Physician use of computers in their work tasks can be broken down into two distinct categories: data EXTRACTION and data ENTRY.  I categorize extraction to include collecting information to help us care for patients.  Extracted data would include lab results, imaging results, past medical history, current medications and other patient specific information, but also drug information to support prescribing and literature information to support decision making.   We have seen great strides made in the past number of years on the extraction side.  Data extraction is getting better and better all the time.  On the other side of the equation, I believe currently available means of data entry for the needs of physicians have been have been a miserable failure.
I believe the reasons that we don’t have more success on the data input side are generally very poorly understood.  Let’s talk about a few lessons that I have learned in the field.  The medical informatics literature is full of wonderful stories about the VA system.  Early on in my quest to learn more about HIT, I called up my brother who is an attending staff member at a prominent US University hospital system that also has a VA hospital next door.  My question was: Jerry how do you like the VA IT system?  When Jerry answered that it was okay, my next question was: Don’t you find it a little cumbersome to write orders on the computer?  Jerry’s answer was “Oh…well….the residents do all that.”  When I also read an elegantly written article about Jerry’s University Hospital CPOE system, I decided a site visit was in order. I tagged along with Jerry on his rounds and did a little poking around myself.  At the University hospital I met and watched a medical student dutifully wend his way through a quite involved process to enter a few orders, and also looked over a few other shoulders as well.  On to the VA, where I was introduced to a group of residents in their break room who were sitting in front of computers typing in data.  They explained to me how they had to do “double rounds”, working rounds at the bedside with their clipboards and later entering all this data into desktop computers away from the patients.  Lesson number one:  University Hospitals have plenty of slave labor for data input in the form of students and residents.  Of course much of the data entry centric literature comes from these University hospitals that also tend to have home grown IT systems that they have not only tweaked for many years but have invested vast amount human and capital resources into. Also Wears and Berg (1) state that “Organizations serving as development sites….. in the course of development, the organization adapts to the system and the system to the organization, so that the system performance at the development site is not a good predictor of performance in other settings.” 
Why isn’t Jerry writing his own orders at the VA?  Not only is the computerized process time consuming, but even more importantly it is very distracting.  Let me tell you another story.  As I faced the implementation of a computerized charting solution in one of the ERs that I worked, I psyched myself into a positive attitude.  Despite my disdain for my last experience with a similar type solution, I was determined to make this one work.  As I hefted the tablet style computer in my hand I thought to myself “I like the feel of this computer and should be able to make it work at the bedside” to complete my work tasks “at the point of care”.  I worked three consecutive 12 our day shifts and forced myself to use the mobile computer at the bedside.  At the end of the three days my head was ready to explode, I had such bad headaches.  I likened the process to trying to do a crossword puzzle while visiting the patient.  I have never again taken the mobile computer into a patient’s room in this ER.  After the first few days of dabbling I never saw any of my colleagues use one of the mobile computers either.  From then on we spent most of our time parked in front of desktop computers, punching in data.  

I had difficulty putting my experiences with computer data entry into words until I dug up what I consider two seminal pieces of literature in this vein.  The first piece is by a practicing physician (2).  This paper very eloquently explained to me the concept of a computer being a “competing interface” in the patient encounter.  Dr Edmund Blum explains that while it is natural to hand write while interviewing a patient, using a computer to record data is not natural and cannot be done without taking extra time and attention.  Dr Blum states: “As cognitive psychologists have shown, when a person performs two tasks simultaneously, neither of which is automatic, the performance of each task degrades compared with the performance of each task alone because the tasks compete for attention---a phenomenon that is called ‘interference’”.  Dr Blum also touches on the human aspects: “Computers…..tend to inhibit the asking of facilitating questions, or sensitive reflection, or the logic of the diagnostic process, or eye contact and the sense of personal attention that comes with it, or the formation of the physician-patient relationship---the interpersonal bond that is so essential to the physician’s understanding and effectiveness.”
The other piece that put into words what I knew to be true is a genuinely fascinating book entitled “The Myth of the Paperless Office” by Abigail Sellen and Richard Harper (3) which I would retitle for my purpose “The Analytic Study of the Use of Paper for the Purpose of Designing more useful Computers to Support Work Tasks”.   Sellen and Harper refer to the “affordances” of paper, or qualities of paper that make it a useful medium for optimizing the performances of work tasks.  Rather than the usual approach of “paper is bad” and let’s get rid of it and change to computers, they took the approach: let’s scientifically study the use of paper so as to better design computers to support work flow.  One of their many case studies is very pertinent to the physician/patient encounter.  They studied several attempts of Police forces’ trying to move from paper to electronic methods for their crime reporting systems.  In all cases, they found that the forces reverted back to at least partially using paper.  The main reason for this they decide is that “…specific affordances of paper relevant to crime reporting were not replicated in the electronic alternatives that were offered.”  The parallels of police crime reporting and the physician/patient encounter are striking:
“Crime fighting involves two aspects: the fighting of crime itself, which involves gathering evidence about crimes, identifying likely culprits, preparing case materials for the courts, and so on.  And it involves being the first port of call when someone is a victim of crime.  Here the reality is that victims don’t just want to know that a bureaucratic process will commence and that this will ultimately lead to a conviction; they also want someone to whom they can vent their anger and express their hurt and upset.  In short, many want a shoulder to cry on.  In this respect the second aspect of police work involves a kind of social work.  These two goals, data gathering and social work, don’t always fit side-by-side easily.  Indeed, attempts to introduce technology to support one goal do not always help in the satisfactory achievement of the other.” 
Reinforcing the above theme of the computer as a competing interface:

“…..although the police officers initially tried very hard to complete their data entry tasks online during interviews, eventually most gave up and reverted to taking paper-based notes.  As a consequence, the officers were then faced with the extra task of entering the paper information into the system when they had time (either in the patrol car or back at the station)
Not only was more time consumed but it surprised me not one bit that:

“…….Instead of the data more accurate, they became less so.”

Before we talk about possible solutions, let’s briefly take a look at some recent history in the performance of physician work tasks.  Let’s talk about two main task types, order writing and documentation of the patient encounter.  Order writing has traditionally consisted of the doc scribbling quickly on a piece of paper and handing this off to some assistant to carry out the order.  In the last few years we have seen the rise of what are variously called “standing orders”, “order sets”, “disease specific standing orders” as well as various and sundry other terms (examples would be “Pneumonia order set”, and “heparin standing orders”).  In their paper form, these tools accomplish much: standardization of care, formulary compliance, adherence to accepted guidelines and speed of completion.  In fact in their 2001 treatise “Diagnosis-Specific Standing Orders” The Advisory Board Company (4) quotes the Institute of Medicine: “….much of the safety benefit (of Computerized Physician Order Entry) may be realized by manual systems that use standard order forms for highly prevalent circumstances (e.g., myocardial infarction use of heparin)”.  On the documentation side, we have also seen the rise of the use of “template charting”.  Template charting has its biggest footprint in the ER.  Initially driven by billing and coding concerns, in its most popular format “chief complaint” based (that is a patient who comes to the ER complaining of chest pain is charted on a template with questions specific for chest pain), it can enhance quality as well as promote most of charting completion at the bedside.  It seems like it shouldn’t be much of a stretch to transfer the templating concepts to the computer, but in fact it is a vastly different experience due to the “competing interface” reason above in addition to the loss of some other “affordances” of paper.
A generally pervasive theme in the HIT literature is “physicians must change their workflow to advance into the computer age along with the rest of the world.”  I have just the opposite feeling and think that computers should be designed to support and assist physicians in performance of their work tasks in the best and most efficient fashion.
How can this data entry barrier be removed?  We feel that recapturing some of the “affordances” of paper with a mix of new technologies catalyzed by the Tablet PC has the best potential to do the job.
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