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Good afternoon, everyone and welcome to the AHRQ Conference on CPOE, “Lessons Learned from the Trenches.”  I am Atif Zafar from Indiana University and the Regenstrief Institute and also with the AHRQ National Resource Center for Health IT.  Today we’d like to thank AHRQ for sponsoring our teleconference.  Assisting me today with the logistics and the question-and-answer portion will be Brian Dixon, also from the AHRQ National Resource Center for Health IT.  
Today there are three great presentations from experts and implementers of CPOE nationwide.  First, we are very pleased to have Dr. Joan Ash, an international expert on CPOE from the Oregon Health Sciences University.  Dr. Ash is an Associate Professor and Vice Chairman of the Department of Medical Informatics and Clinic Epidemiology at the School of Medicine of the Oregon Health Sciences University in Portland, Oregon.  She holds Masters’ degrees in Library Science, Health Science, and Business Administration, and a PhD in Systems Science.  
Dr. Ash has served on the board of directors of the American Medical Informatics Association, the Medical Library Association, and on the National Library of Medicine’s Biomedical Library and Informatics Review committee.  She is also the incoming chair of the Board of the Scientific Counselors for the Lister Hill National Center for Biomedical Communications, also at the National Library of Medicine.  She is an elected fellow of the American College of Medical Informatics.  Her research interests is focused on behavioral and social issues related to the  implementation of clinical information systems, specifically computerized provider order entry, clinical decision support, and the use of qualitative methods for conducting such studies.  She leads an NIH NLM-funded research team with a Web site located at WWW.CPOE.ORG.  
We are also pleased to have two of our grantees from the AHRQ Health IT portfolio who will present their experiences with CPOE implementation.  We welcome Barbara Moran from Huron Hospital, a Cleveland Clinic Hospital.  Barbara is the Vice President of Nursing and the Chief Nursing Officer at Huron Hospital.  She provides administrative leadership for the development and implementation of quality hospital services in all inpatient surgical services, and material management areas in addition to holding financial responsibilities for surgical and inpatient operations.  She has over 20 years of experience in health-care practice and management.  
We also welcome three presenters from Citizen’s Memorial Hospital.  We have Peggy Esch who is the HCIS manager at Citizen’s Memorial Health care.  Peggy has 30-plus years of experience in software development, marketing and support.  She spent a decade in higher education curriculum development and delivery, and she is currently the team leader for Project INFILCare and the Health Care Information Systems team at Citizen’s Memorial Health Care.  
We also have Denni McColm, who is the Chief Information Officer at Citizen’s Memorial Health Care.  Denni has been with Citizen’s Memorial Health Care since 1988, serving as the Director of Human Resources and Director of Finance prior to becoming the CIO around June of 2003.  Denni Is currently serving as the Commissioner on the Certification Commission for Health Information Technology, or CCHIT.  
We also have Cindi Lockhart, Clinical Application Specialist at Citizen’s Memorial Health Care. Cindi specializes in the pharmacy, the order entry, electronic medical record and physician applications.  She also serves as a physician liaison and trainer.  Cindi has been employed with Citizen’s Memorial Health Care since 1985.  She began her career as a ward secretary and has served as the Coordinator for the Ward Secretary Services for many years in addition to having worked in IS for the past three years.  
I would like to note that the attendee lines will be muted during the presentations, so please hold onto your questions until the end.  We will have about 30 minutes for question and answer at the end, so there should be plenty of time for questions.  Without further adieu, I am pleased to welcome Dr. Ash

Thank you, Atif.  I would like to acknowledge my co-TI, Dean Sittig, and the other members of my multidisciplinary team of physicians, pharmacists, nurses, etc.  I would also like to acknowledge the National Library of Medicine for their funding for the past seven years.  

I would like to clarify what I mean by CPOE because the definition has many variances.  CPOE is a process which allows an authorized provider, usually a physician or a nurse practitioner, to use a computer to directly enter medical orders (nursing orders or other kinds of orders are excluded).  Today, CPOE is usually part of a suite of clinical applications that usually includes things like results review and documentation.
After giving you some background information, I’ll be describing the methods that we use to produce the results on unintended consequences, or “UCs” as I call them, that I’ll be describing.  I’ll tell you a little bit about our field research and the national survey, then I will make some recommendations on the management of unintended consequences, more or less describing how to balance the upsides and downsides.  
During the beginning of our research in 1997, my team did a national survey to find out how many hospitals in the U.S. had CPOE and we repeated the same survey again in 2003.  I’m putting citations in little tiny letters on your slide so that you can refer back to some of the publications.  This is what our results look like for both the studies (1997 and 2003).  That complete CPOE was adopted by only about 10 percent of hospitals in the U.S.  
VA hospitals are included; therefore if you subtract VA hospitals from the results, the percentage will go down to about six percent, which is very consistent with other findings.  A more recent AHA study has shown that adoption is increasing, but pretty much all of the results from  different studies conducted by different groups have shown that it’s between six and ten percent for complete adoption of CPOE.   
Now we turn to qualitative methods to find out why the adoption of CPOE was so low.  We had three years of funding to identify success factors for implementing CPOE from the National Library of Medicine, and in a follow-up study, we just finished three years of funding to study and describe the unintended consequences of CPOE.  
We have done field work over a six-year period at five sites for the success factor study along with five hospitals for the unintended consequences study.   
As we were analyzing the data, we paid particular attention to what we call “triangulation,” which is a way of establishing validity or trustworthiness when you’re doing qualitative studies.  We did this by using multiple researchers, multiple methods, multiple sites and many types of subjects.  We did lots of observations, 784 person hours, lots of interviews, a few focus groups, and gathered over 2,000 pages of data.  
Qualitative research is an iterative process; we were continuously analyzing, both as individuals and as a team.  We analyzed every page of data individually and then come together in many meetings to agree on patterns and themes.  We ended up having 86 analysis meetings and agreed on certain patterns and themes.  We found 380 individual instances of unintended consequences that were described either during interviews or found in our field notes.  We went on to understand and categorize every one of the 380.  
During this process we determined a definition of unintended consequences-they really are unintended and not specifically a goal of the project, and I think the important piece here is that it’s unexpected and unintended and therefore it is not a goal.  Usually the way we think of it, it connotes consequences that are both unanticipated and undesirable.  But truly, there are some positive ones too.  So they’re not uniformly errors or mistakes; they’re simply surprises.  Surprise is the word we always used in our research, because if you say “unintended consequences” people run the other way.  So we’re talking about surprises.  
I won’t belabor them here since I’ll be talking about each of the types of unintended consequences that we found a little bit later, and they’re in our recent JAMIA paper.  But we did find eight types of unintended consequences. 
After we did all of this field work, we decided to do a survey to find out how widespread unintended consequences are in the hospitals with CPOE in the U.S.  First we developed five questions about hospital use of CPOE to measure what we call infusion or level of sophistication or deft of use within the hospital with CPOE.  Then we developed eight questions based on the unintended consequences categories we had found.  For each of these types of unintended consequence, we asked neutrally-worded questions about whether they had experienced this type or not and the degree of importance...  
As an example, one of the unintended consequences types was communication.  Therefore, to be as neutral as possible the question was phrased, “Communication is really important in clinical care.  Have you seen any alterations in communication patterns because of CPOE?”  
We tried to survey all U.S. hospitals with CPOE.  We used the HIMSS Analytic database, which identified 448 hospitals with implemented CPOE from the 4500 hospitals in the database.  Since the VA Hospitals were not included in those, we added all 113 VA hospitals, because we think they’re important models for CPOE use; then we attempted to contact all of them.  
We ended up conducting full interviews at 176 hospitals.  We conducted phone interviews with staff at 299 of the hospitals, but 89 of them that were listed as having CPOE did not really have CPOE, and there were another 34 that had very rigid policies against doing any surveys.  Therefore, we ended up with a response rate of 47 percent on using the ISER correction that is talked about in our paper.  
The good news is that the few places that do have CPOE use it well.  We found that CPOE is heavily infused, meaning the level of sophistication or depth.  This is really good news.  The median length the time CPOE had been in place was five years, therefore, it had not been in place that long in many places.  With this in consideration, ,it’s especially good to see that the percent of orders entered electronically has a median of over 90 percent and that greater than 96 percent of the sites use CPOE to enter pharmacy, lab and imaging orders; 82 percent were able to access all aspects of the CIS with a single sign-on.  86 percent of the respondents had at least three types of decision support, and 90 percent had a CPOE committee in place, indicating heavy infusion.  
We also found that most hospitals have experienced most of the unintended consequences.  Therefore, six of the eight types we studied, more work/new work, workflow, (never ending) system demands, communication, emotions, overdependence on the technology, were all ranked moderately to very important over 72 percent of the time.  However, the other two types we studied, shifts in the power structure and CPOE as a new source of errors, ranked quite a bit lower.  
We also discovered there are what we call “two-sided consequences.”  These are consequences that sometimes have a positive side and sometimes have a negative side to them.  Here is an example about paper use as one very cheerful person said, “I’m glad the computer goes down sometimes, otherwise I’d forget how to use it, the paper that is.”  
Half of the survey results are about each unintended consequence of the unintended consequences types.  CPOE does create more work and new work for clinicians as it changes their workflow.  Those are two of the unintended consequence types.  Therefore, where this physician might have been directly treating a patient as on the left, he’s now sitting at a computer entering new data and responding to alerts and spending extra time as is required by the system.  This is more work and new work.  And the more work/new work category is closely related to the second unintended consequence type, which is workflow issues, and this is huge.  This means there’s a miss match within CPOE and the way clinicians do their work.  
For each of the unintended consequence types, I’m going to be showing you a graph of the survey results.  Just to explain, zero means this unintended consequence was of no importance at our site.  One means it was of little importance, all the way up to five, which means that this was a very important issue.  For more work/new work, you can see that it’s definitely skewed to the right, so it’s skewed to the very important as people ranked workflow as having the most importance.  
Next type of unintended consequence is never ending system demands for technology.  This refers to demands for both the hardware and the software, for purchase, implementation, maintenance, maintenance of personal order sets, and training in addition to other things that just escalate beyond expectations.  We think of these unintended consequences as being good.  It is good that the demand is almost insatiable, but it’s still an unintended consequence.  For example, a representative commented that someone stated they were not aware of the large amount of needed support or supporting resources.  Certainly they forecasted some but not to the extent that was needed.  Therefore, you can see the graph for never ending system demands is also skewed to the right and felt to be very important.  
Communication was the third unintended consequence type.  CPOE alters the communication among all different types of clinicians, which I hope is the one that shows the reduction in face-to-face communication that happens or tends to happen with CPOE we have heard about.  There’s also sometimes an illusion of communication, meaning that people believe when they enter an order it is actually communicated to someone at the other end, which is not always the case.  
People trust that the communication has reached the end point, and sometimes it simply has not.  Also, communication seems to be more depersonalized after the implementation of CPOE and one of the quotes about communication is “People seem to forget how to communicate.  They expect the computer to tell them what to do every step of the way,” and this was fairly representative.  And the graph for communication, again, shows a skew to the right and the important end of things.  
Emotions are certainly an unintended consequence because they are often unexpectedly strong.  Negative emotions tend to decrease over time.  It’s sort of a love/hate thing.  They decrease over time and suddenly a love thing happens, from hate to love seems to be the progression over time.  As one of the respondents in this survey stated, “Pick your favorite terms of praise or profanity, they are all used during the implementation process.”  Therefore, emotions are certainly important, and the skew is, again, to the right.  
Result of new kinds of errors were really an unintended consequence for us.  It was a surprise for us.  It was unexpected to us, because we all saw examples in the field like the one that this quote illustrates.  This is about pick lists and something we call “juxtaposition errors.”  Juxtaposition errors are errors where you can easily click on the wrong thing, and this person said to us, “I ordered the test that was right next to the one I thought I ordered, you know, right below it.  He said “My little thingy”, which I think he meant the cursor, “had come down and I clicked and I’m looking at this one, and, in fact, I clicked on the thing before.  By the time I turned my head and hit return and was typing my signature, I was not seeing it.”  It is fairly common that the wrong order is entered as a juxtaposition error.  
Equally common is when an order is entered for the wrong patient.  However, respondents did not feel that these new kinds of errors were important, as some of the comments from the respondents were telling.  Note that respondents were often chief medical information officers or IT people with clinical backgrounds.  When we phoned the places, we asked to speak to the person who would know the most about CPOE, and we were usually sent to someone like the CMIO at the hospitals that had someone in that position.  
They thought that the errors that had happened were usually caught or that they weren’t serious; therefore, they did not think that they were important.   Changes in the power structure was also not considered very important to the people we talked to.  What we mean are shifts away from clinicians to administrators to information technology and sometimes to coalitions, and by that we mean groups like a clinical information systems committee that might be making decisions about implementation of clinical decision support.  
We can only speculate that respondents who had not been the losers of this game might not be aware of the shift in the power structure or a loss of autonomy for the clinicians.  It is also possible that the question was simply not understood.  One respondent said, “You mean the CIO becomes king?”  I think he understood what we were getting at.  There’s also the issue that maybe they didn’t think that CPOE was actually to blame.  Then one person said, “Mostly I think physicians have lost power, but I also think this is happening more generally.” 
Therefore, you can see that certainly power is skewed at the lower end here; it doesn’t seem to be important at most of these places.  
Overdependence on the technology is the next type of unintended consequences.  By this we mean an over reliance on the technology used.  On the right, we’ve shown a cockpit, which contains a lot of built in redundancy, duplicate screens on the left and right.  With CPOE we don’t have that kind of redundancy.  Also, everyone talked to us about CPOE downtime.  
Usually there are paper backups and procedures for that, but often people forget where the paper is and they forget what the procedure is.  One quote said, “Despite some very well designed and well intentioned downtime processes, it’s basically managed chaos when the system goes down.”   As you can see, respondents thought that this was very important.  
I know that I need to be brief here, and that there are two presentations following this presentation which will point out some very specific ways that hospitals have overcome these same unintended consequences.  But we have done a study to compare the unintended consequence types with the success factors we had identified in our first study, and we found that many of the unintended consequences can be managed, avoided, or controlled by following these best practices for implementation and management.  
For example, one has to pay attention to time issues.  Although we all know that this is the big issue, it’s much more than just response time.  It’s also the time it takes the clinician to determine how to do it all, time and speed of the full order process, and the life cycle of the implementation.  And certainly by paying attention to these time issues, the workflow and emotions unintended consequences can be at least partly avoided.  
Multidimensional integration should also be considered.  This does not only mean integration of the technology or the systems, it means how well the systems are integrated into the workflow and how well the systems are integrated into the health-care system itself.  We came up with this idea of the hub concept.  At the most highly multi-dimensionally integrated site that we studied, we found people are literally tied to the system.  It was the hub of their life, their work life and their existent.  They were constantly going back to the system during the course of patient care, therefore we called it “the hub”.   And certainly by considering all of these types of integration, you could address workflow, communication, more work, and emotional issues.  
The big one here, management of all the unintended consequences, is related to having adequate financial resources.  We do have to pay attention to meeting information needs.  We need to find good technology that doesn’t call for a lot of workarounds like a cover one we saw, which is what I mean by entering a dot in a required field.  We saw over and over that if a required field was considered more or less silly by the clinician users, they just inserted a period and moved on.  That was the most expeditious way of dealing with it.  Therefore, if we think carefully about meeting information needs, we can hopefully address workflow, power of communication, and emotions as unintended consequences.  
Certainly we need to consider the upsides and the downsides, the value to the users, and the trade offs and of course, the values that we know about are remote entry and legibility and decision support.  Where the trade offs are, time and rigidity of systems, and adapting continuously to upgrades.  Therefore, if we consider these carefully, we can address many of the unintended consequences.  
Management of the UCs is related to the existent of special people or essential people, and these are the superheroes of any implementation and maintenance covered.  They include people like administration who provide adequate resources and a number of different types of clinician users, leaders like CMIO types, in addition to opinion leaders and champions and curmudgeons.  You have to convince the curmudgeon, but once you get them on your side they’re great advocates.  
Other important kinds of essential people are what I refer to as “bridgers”, the staff members who understand the vocabularies of both the clinical side and the IT side, therefore they can interpret for the two different sides.  They also do the training.  Such special people can certainly help address all of the types of unintended consequences.  
Organizational culture is another type of unintended consequence.  There needs to be a healthy culture of trust between administration and the clinicians on the staff and there has to be a culture that promotes collaboration; project management that includes different kinds of interested parties, always involving the clinical, the IT, and the operations or administrative side.  Important for addressing all of these.  
Management of the UCs is related to continuous improvement through evaluation and learning, the learning organization idea that CPOE is never ending, it’s always being modified, and feedback helps avoid unintended consequences in addition to system improvement.   As time passes by,  as does a big success factor, which is the involvement that’s necessary for getting the feedback, and clinician involvement, as you all know, is of the utmost importance, and we found at all of our sites that it’s highly motivated by food.  Usually it’s Pizza that gets the clinicians to keep attending and keep providing feedback and suggestions.  
My team has concluded that it is possible to handle many of the unintended consequences, and in our field of work, we certainly heard lots of stories about how this had been done.  However, our goal is to learn more about them, to better understand them, and for everyone, I think we need to realize how terribly complex CPOE is.  
You can find out more about CPOE.  We have a bibliography that’s actually searchable for everything that’s been published since ’94 on CPOE, CPOE.ORG., and you’ve got my e-mail address.  
Joan, thank you very much for your very informative talk, and again, for everybody, please hold your questions until the end.  At this time, I would like to turn it over to Barb Moran from the Huron Hospital, the Cleveland Clinic Hospital.  She will speak to you about her experiences with implementation of CPOE at their hospital.  

Huron is one of the Cleveland Clinic Hospitals.  It’s one of ten facilities as a hospital site and also multiple health centers.  We’re located in East Cleveland, which is an inner city urban hospital.  We are a 211-bed teaching facility.  We have both medicine and surgery residencies here.  We have a school of nursing program, paramedic program, and diagnostic imaging.  We’re also a Level II Trauma Center.  
We have been live on CPOE since July of 2004, and we are now into the third year of our grant.  Most of our focus when we originally came up with CPOE was on improving patient safety.  When we determined what we were going to put live first, it was really concentrated on the IOM reports, improvement of errors, decreased med errors, and overall safety.  
Next slide is our adoption rate or what we call our percentage of direct order entry.  Our residents are required to utilize CPOE, but our community physicians, which are the vast majority of our physicians, are not required to use CPOE.  It’s not mandated to them.  The residents are at a 94-percent utilization rate.  When we add all of our clinicians in we dip slightly to 75, but we are still well ahead of where we thought we’d be, and we still have a number of physician who are coming onboard slowly but surely as they see their companions using it.  
On our current status, we are still working on our system with targeted improvements.  Most of that is by a customization.  For instance, force functions that staff cannot get by or things like our discharge instruction sheet.  That was one of our customizations where it was feedback from both nursing and medical staff that was very hard to pull all the information together for discharge, and we were able to customize the programs that we have to actually pull information into the discharge instruction sheet and it automatically populates items such as activity orders, and medications. 
The entire health system is moving to a single vendor.  And as I said, that’s ten hospitals plus multiple health centers.  That in itself is really causing some issues because there are a large number of separate staffs.  Every staff at each of our hospitals has a separate medical executive committee and a separate nursing staff, and all ten facilities have to agree on how we’re going to do something in the system.  But many of those decisions have now been made, and the entire CPOE and EMR are rolling out across the health system.  
Unintended consequences: one of the first ones we ran into had to do with computer literacy, and it wasn’t so much unintended.  We knew we would have some people who didn’t have appropriate computer skills, but what we did do was underestimate the number of them who would need some additional training before we could even do anything within EMR or CPOE.  And we had to do things very differently depending on whether it was for a physician or any other class of staff.  
Physician sessions were set up in 30-minute time increments, and there were group classes for the remainder of the other staff.  From a downtime recovery procedure, it is prolonged from where our old systems were.  And our systems were not CPOE at that point but rather our different lab systems, our HBO systems where things had to be re-entered into it, but now it’s every single order that gets entered in.  And it’s very time consuming if it’s a prolonged downtime.  
For instance, about two months ago, we had a downtime that actually lasted a few days as our primary provider’s main server went down.  Therefore, it took a long time for the staff to go back and enter a few days worth of orders for a hospital that had an average daily census of about 150.  At that point, it’s all hands on deck.  The managers, support, personnel, and everybody else are entering orders once the system does come back up.  
Some additional unintended consequences had to do with physician time commitments.  And one of the first obstacles we needed to get over was that the physicians viewed order-entry as clerical work that was too time consuming.   We’ve actually adjusted the title of our CPOE a little bit, it is now called “CPOM,” which is “Computerized Physician Order Management,” which the physicians liked much better; we also did a lot of work on stressing the advantages.  Some of those advantages were that physicians had less calls for legibility issues, clarification, or drug-to-drug interactions.  And the biggest item that we stressed was much faster order-to-action time.  
In the old paper system for orders, the physician would write the orders.  Those orders in the chart may or may not have gotten back to the secretarial station in a fast manner.  And when we look at baseline data, what we found is that on the old paper system, it took an average of about 90 minutes from the time an order was written by the physician , for instance a med order , if it was written by the physician and it wasn’t a stat order, by the time it got to the secretary, she took it off in the order for routine orders and it got down to pharmacy for release of the order for meds to be sent up, it was about 90 minutes.  With implementation of our CPOE, that process has gone down from 90 minutes to 3 minutes.   Therefore, it’s a much faster order-to-action time, and that has been one of the biggest selling points for our physicians.  
Convenience order sets were also developed.  When we first went live on our order-entry, what we found was for things such as ventilator management it was taking physicians on day one a very long time to input each separate item on the ventilator orders.  On the same day we put together what we call a “convenience order set,” and if you note the screen now, what you’re seeing is all of the elements that you need for a ventilator order and the physician simply inputs them.  It went from taking about five minutes to individually input each order from each section down to about 30 seconds.  Convenience order sets really helped quite a bit, and we still build those today based on physician request or input.  
We also have in place a physician liaison person, a permanent position at our hospital, to do education with the physicians.  Today, if there are any issues that a physician runs into, all they have to do is call the physician liaison and they immediately begin work on a correction for whatever it is the physician is looking for.  
One of the first items we ran into was that the physician said the patients were very hard to locate in the system.  On this slide, you’ll notice that if you go down the provider column, which is to the right-hand side of the screen, that the physicians are all mixed.  What we were able to do was a refined patient list for our physicians.  And if you’ll notice now, Dr. Brobbey brought up his list, and what you see there are is all of his patients and everybody that he is a consult on, and it doesn’t matter what room or area of the hospital that particular patient is in, Dr. Brobbey just clicks on his list and it comes up immediately for him without delay.  
That was one of the big issues for the physicians.  Another issue was that the information took too long to collate, and what the docs were looking for was a quick look at the patient.  So what we have implemented are what we call a “clinical summary sheet.”  The physicians can get an overview of any of the items that are on this sheet, this is what comes up for them, active health issues, medications, providers, and all they need to do, for instance or the lab results, if they want a really quick view, if they hover over to the top of each item, they can get additional information.  Items that were put in place really improved the physician satisfaction with the system.  
The communication piece that Joan mentioned was a huge issue here at Huron.  When we first went live, the number of times that a nurse was not notified was about a stat order to be taken care of increased dramatically.  At Huron, we require our floor nurses to check the computer for orders every two hours, and the ICUs a minimum of every one hour.  So if the physician did not inform the nurse that there was a stat order there, it might be up to an hour before it came off.  That has improved since then, and we don’t have that issue anymore, but it was definitely a problem up front that we had not anticipated to the extent that we had.  
One of the other items was the firing of a large number of alerts.  We were very, very careful when we selected the alerts that we wanted to have fired, that there wouldn’t be too many that would cause irritation or an unnecessary delay in care, but we wanted to keep the patient safe.  We did make individual adjustments to that.  Behavioral medicine was a primary example.  It’s quite common to have an anxiety medication, antipsychotics, and sedatives all on the same patient.  Those all have potentiating side affects, and every time the psychiatrist would order any of those combinations, he’d get a pop-up screen.  That’s intended in psychology, so we went ahead and turned the alert off only to behavioral medicine.  If those combinations are ordered anywhere else except by a psychiatrist, the alerts will continue to fire.  
There were also many adjustments that came up based on workflow for our family maternity center.  The systems are very much focused on adults, and we had to come up with many customizations to account for the fact that we have a nursery here, a Level I and Level II.  
Another item we struggled with was order setup dates.  On the order sets we struggled with whether we would allow personal order sets or whether they would be standard.  The decision was that we weren’t going to allow personal order sets, that they would be standardized order sets, which meant that our steering committee for our electronic medical record had to review everything, There are a large number of physicians on there, what we call “physician advisors” that were elected by the medical staff of each of their hospitals to represent them.  That helped with the personal versus the standard order set, so we didn’t have a huge number that were overwhelming, but we still experience issues with, for instance, formulary changes because there’s not one button that you can press on the electronic medical record to adjust for a medication change on your formulary, whether it’s a beta blocker or something else, you have to individually go back in and change each and every one of them.  Therefore, the time commitment has been really high for any adjustments or changes to the system.  
One of the other unintended consequences that we had to deal with is that the State of Ohio requires what they term “strong authentication” for pharmacy or medication orders.  It was a challenge for us to develop something in the system that would account for that.  All of our computer systems are single sign-on systems, but in order to submit orders we had to do a backup system, and it’s not a single password.  It is actually a biometric device that is used to submit every order that we have.  If the physician is offsite, they can use a FOB to access the system and submit orders.  
The workflow changed for nursing also, with strong authentication, and we were required to go in and add an extra step, which required all nurses to do a four-hour sign-off on meds even though they did a medication sign-off at the point of administration.  They also had to have another nurse review that, which is where the four-hour sign-off came in.  I am going to turn the presentation over to Peggy, Denni, and Cindi from Citizen’s Memorial. 
Hi, this is Denni, and I am going to do a little introduction and then turn it over to Cindi Lockhart who is our clinical application specialist and our physician liaison, and she’s really been one of the keys to success with CPOE here at Citizen’s Memorial.  A little background:  We have one electronic medical record across our continuum of care.  We are a community hospital.  We don’t have residents.  We have 74 beds.  We have six long-term care facilities, home care agency with hospice services, and 16 different physician offices with about 55 providers, including physicians and nurse practitioners.  
We implemented CPOE in 2003.  We have about 98 physicians and providers on staff.  A lot of people ask us if our providers are all employed, with the idea that maybe we were successful with CPOE because we could make them do it.   That’s not true.  Only about half of the providers using CPOE at CMH are employed by the system.  And we’ve been able to eliminate paper charts in the hospital, long-term care, clinics, in-home care, and we are using CPOE in all of those facilities.  
We’re going to talk mostly about the hospital today, but we have it implemented everywhere.  And I am going to introduce Cindi Lockhart.  We’re going to try to cover some of the unintended consequences that Joan found in her study that did apply to us and how they were handled.   . 

Good afternoon, everyone.  I thought I’d talk to you a little bit today about how to turn lemons into lemonade. You know when we look back and ask “How were we successful in our implementation?” the first thing you have to do is think about the planning.  Planning is critical.  The more planning you do the less unintended outcomes there.  Simply said, the better that you start planning with your physicians, with your steering committee and your administration from the very beginning, your unintended outcomes are going to be fewer.  
Also, we talked to other sites who had implemented CPOE.  When we first implemented, they were kind of few and far between.  And we do a lot of site visits now that we’re up and live, we’re always happy to share our successes with other people, because when we implemented, we did have a hard time finding people to get advice from.  
We also think that our physician input is very important, and we did that from the onset of this project.  We had physicians on our steering committee, as well as on our selection committee.

We did do a phased implementation.  We implemented in three divisions.  We started out by implementing the EMR and electronic signature, followed by implementation of procedure ordering, and then medication ordering.  
We do have a CPOE committee as well.  Initially we had committee meetings; open to all providers, every two weeks.  Now that we’re about three or four years into our implementation, we have meetings once a month.  We have two physician champions who serve on that committee, and it is an ongoing way for us to communicate issues that have arisen and what we’re doing to work on those issues.  This is a very important part of our continued success.  
We also want to tell you to plan for difficulty.  This is not going to be the easiest implementation, but it’s certainly not impossible.  One of the problems that we encountered was that this did seem to be more of an extra burden or workflow issue with the physicians when we first implemented.  We, like Barb, had physicians say that they were now doing secretarial duties, so we thought of ways that we could solve those problems with our physicians.  
There are some tips and tricks that we put into place, we also have mini order sets and favorites, so when a physician comes in, we can build favorite orders for him: he can go down a list and say, “I want a BMP in the morning.  I want a CVC in the morning.”  He can also order a set of medications at the same time just by simply clicking from a list.  Therefore, we’ve tried to make that very streamlined for them.  
We have built evidence-based order sets such as pneumonia protocol, CHF protocols.  The information that experts say is the best practice, we’ve put that into place here at CMH, so that is easy access for our physicians to get to that information and to utilize it on their patients.  Also, the medication ordering, we built what we call “medication ordering strings” that make it very point and click for our physicians.  We’ve tried to build into the medication ordering process the standard ways that a medication would be ordered so they would have to do less editing.  We have also done a lot of compromising on the required fields.  
When we first went up, we thought it would be a really nice idea to just make all the fields we needed required for the physicians to enter.  And we quickly learned from our providers that this wasn’t going to work out.  Therefore, we had to go back and think about what we made required and cut back on that a little bit.  We’ve always said that the EMR is key to our success at CMH, and that is so true.  
Our providers now have access to historical information across the continuum of care. If we have a patient that comes to our emergency room who is a resident in one of our long-term care facilities, the emergency room physician can have access to that information as well as any clinic records that patient might have or any old hospital visits.  Access to that information has certainly made our patient care faster and much more effective.  
We also provide our physicians with remote access, so that they can access the EMR CPOE from home.  This is very beneficial, especially to our surgeons who like to keep a very close eye on their patients during the night.  We don’t expect them to spend time away from their families like they did previously.  They can sign on from home.  They can also check the patient’s vital signs and enter orders from there if necessary.  
We’ve seen a tremendous improvement in our turnaround times.  Just as Barb mentioned, the old process of paper was from time to finish was much longer than we have now with physicians entering their own orders and those orders going directly to the departments.  
Also, when we transitioned away from paper, I would say that it’s very important to go back and look at every process before you start your implementation, because every process is going to change when you take the paper away.  Thinking about “how am I going to transition this process into an electronic process” will be key to your success, not just with CPOE implementation but with a total paperless implementation. 
We tried a lot of different things with our physician training.  We originally started out doing group trainings, and that didn’t work very well for us, it was very difficult to get physicians here all at one time.  So then we tried physician training.  That didn’t seem to work very well either.  I think the physicians needed some one-on-one training from someone that they felt comfortable asking questions of, so that’s how we decided to do our training.  Our trainings were done in 30-minute increments.  
The support never ends.  There are a lot of system demands, and you really need people who can work with the physicians, who are respectful to them, people who enjoy working with the providers and know how to handle the emotions when they get high and not to let those emotions wear off on you.  So I think that’s really important.  
We also have a physician resource room at our facility.  It’s a centralized location where our physicians go to work in the morning, and we staff that area daily, and even to this day, four years later.  It is really nice, just because we can keep our finger on the pulse by being in there with the physicians, and also if they have questions, they don’t have to pick up the phone and call someone to help.  We’re right there for them.  
Our physicians did not love CPOE at first.  There were some pretty high emotions.  You should involve your physicians during the planning and implementation process and you should let them know what’s coming.  Don’t make this a surprise to them.  Let them know that you are going to be here to support them.  It is going to be hard at first, try to ease them into it like we did; we did it as a phased implementation as I spoke about before.  Avoid making them learn everything at once.  That would be very difficult for them.  
We also had some problems with the alerts that we had set up.  Just like the required fields, we decided that we wanted to alert physicians for everything when we first turned the system on.  And we quickly found that that was going to create a problem for us.  We do have our system customizable so we can say what alerts the physicians get, and what alerts the pharmacy receives.  That has been really nice, and we work with our pharmacy very closely to try and make those alerts as meaningful as possible.  Peggy’s going to talk to you a little bit about what we do when our system goes down. 

As you can tell, Cindi is really the one here who has the excellent rapport with the physicians, and a lot of our success is based on her interactions with that group.  As our other two presenters said today, once the computer is accepted as an omnipresent tool, it is missed when it’s unavailable.  Unplanned downtimes don’t happen to us often, but in the past few years we’ve had ice storms, a generator fire, hardware and software failures, and communication line problems.  We have also had intermittent planned downtimes for system maintenance.  
Depending on the circumstances, we have several options available to us.  The historical critical information can still be made available to the physicians in either printed or an online inquiry format.  We do have forms for extended downtime that look pretty much like the computer screens that they’re used to, and this makes the forms familiar to the users and also physicians as for the process of re-entering data into the system when things return to normal.  
We do schedule intermittent downtimes for system maintenance, and these help us keep our downtime processes well practiced.  These downtimes are well publicized in advance.  During any downtime we try to keep the users informed of the current situation and our best estimate of when we will have their system back to us.  
After facing these unintended consequences, we started up a little bit, and we decided when things come up, we’re just going to handle them head on, and that’s how we work with our physicians.  We know that there are physicians, when we see them come in the door in the morning that we might as well just sit up straight and listen to what they have to say, but we face the problems head on, and we try to find solutions to those problems.  Sometimes if there are no solutions, then we are very honest with our providers and we let them know that we’ve worked on it and that we’ve done everything we possibly could, but at this time, there is no solution to the problem that they’re having.  
 “Never say never.”  We work with Denni, and she doesn’t let us say “never.”  She makes us investigate, which is really good because oftentimes we have found solutions to problems that we just didn’t think were out there, so never say never.  
Be innovative.  If you can’t think of a solution, open it up to the rest of the people in your department.  Sometimes people can step out of the box better than you can, so think of ways to be innovative.  Be patient when working with physicians.  That’s key, to be patient with them.  
We always make patient safety a priority.  When we’re implementing systems, and especially with physician orders because they are so important, we always test it very thoroughly to make sure that it’s going to be best for our patients.  
And most importantly, stay the course.  We have spoken to a lot of hospitals who have tried CPOE implementations and they’ve simply given up because it’s very difficult.  But I say, stay the course and make it work.  There are solutions to those problems out there.  
We ran some reports before we put this presentation together.  And 61.6 percent of all of the orders entered in our system were entered by physicians.  Our emergency department providers are awesome.  They do a great job, and they entered 89.1 percent of all of their orders in May of ’07.  So with that, we’ll turn that back over to Brian. 
At this time, I’d like to open up the panel to questions.  And I’d like to start out with a general question that we had.  If you might provide some insights on the impact of CPOE on other providers besides physicians, such as perhaps nursing or pharmacy that might be implementing orders, any experiences that you could relate related to the other types of providers. 
This is Barb at Huron.  From the nursing perspective, the nursing staff here were onboard right away, and by the time we were two or three days into our implementation, they were already coming up with innovative other ways to use the electronic medical record with work lists and reminders and reports that have all been pulled together at this point, so it’s been a very positive experience.
Do you have systems that you’ve implemented where nurses enter the orders instead of physicians?  For example, physicians might be calling in a verbal order and the nursing staff is entering them into the system, and are there any lessons learned from that type of a process? 

At Citizen’s we do have some verbal orders entered into our system.  And the nice thing is that our nurses use the same order/entry tool that our physicians use, so it’s very easy for them to transition orders the way the physician would enter it if he were here.  So I think that’s been good for support too, because if I’m not here and the physicians need help with entering orders, they can always go to the nurse and she can help support that as well. 

This is Joan.  We found in our studies that the more academic hospitals that had house officers, most of the time the nurses would actually make the residents do the order/entry, so they wouldn’t do it for them, and they weren’t really supposed to be doing it for them because it’s part of the learning process for the house officers.  But of course for the community hospitals that we studied, there were many times when the nurses did enter the orders for the clinicians, especially the specialists who didn’t come into the hospital very often and they forgot between the times they came in how to enter the orders.  Therefore, the nurses were actually their backup and their crutch. 

The nurses here at Huron are the backup on many of the shifts, especially if the physician liaison has gone home.  And they will sit down with the physicians if they’ve forgotten how to do something for those infrequent order entries.  And from a verbal order perspective, our system is actually set up two ways for verbal orders.  One of them is if the nurse is on the computer when she’s speaking with the physician, because we’re required to do read back and there’s a box that they can press right there that says they’ve done the verbal order read back.  If they are not at a computer, they have to enter it in another way that requires them to call the physician back to verify that the order they entered was correct. 

I believe the question earlier from E.D.  about the unintended consequences was neutral.  The question was about whether CPOE creates new work and whether it took any work away from physicians that were engaged in a process and now the process will go away with CPOE? 

We tried to word the questions as neutral as possible and at the same time still being able to get at the upsides and the downsides.  And for the more work/new work question, I have to admit it wasn’t as neutral as I would have liked it to be, but it’s hard to elicit that kind of answer.  On the other hand, we were also trying to open the door so that although we asked a question, “Have you seen any new kinds of work after CPOE implementation and we said, “Can you tell us more about it.”  
Some of the responses we received were things like, “Time is saved over all, but individually some see more work than others.”  Although there’s more work on the one hand, but there may be less work on the other hand.  So another quote, “Most examples of new work that come to mind really are not new but only new to the person doing it,” so it’s also sort of a shift in work. 

We have a question from John Cook, who asks that one of the presenters mentioned that residents entered orders with CPOE but not all of the providers used CPOE.  So assuming that, other providers who did not use CPOE used paper-based ordering systems.  And then he asks, if there are paper and CPOE orders on a patient, how do you connect the dots?  How do you know that you have to have both orders put in for the same patient? 

That was at Huron, and it’s actually some of our more seasoned physicians who are getting close to retirement who have chosen not to learn how to use CPOE.  And at that point, they do write a paper order.  Those orders are then either input by the nurse or the clerical person on the division, and they’re also faxed down to pharmacy so that there is a double-check system that the orders were input correctly and they’re put into the system as written orders. 
 Now I believe there’s a question on the abbreviation “FOB,” and I believe Barb, this might be on one of your slides, number 57.  And one attendee asks, “What does that stand for?” 
It’s the token.  Most people call it a “token” or a “FOB.”  You know I’m not exactly sure what the actual initials stand for, but the other term for it is security token. 

It is a small device that has a random rotation of numbers that go through it so that when the physician accesses from off-site, he’ll sign on by his name.  He’ll put in his password.  He’ll also be requested to put in the rotating random number, which the system will match up with his name, and if it doesn’t match with what’s rotating through his token, he will not be allowed access to the system. 
That’s somewhat like an RSA key where you have a rotating number. 

Yes, that’s it exactly. 

Question from Glenn Thornton for Barb and Denni.  Of the sites that have CPOE, what is the size of the organizations and what is the size of the IT staff that support your CPOE systems? 

This is Citizen’s.  We have 1550 employees in the organization.  We’re supporting about a hundred doctors probably in one way or another.  We have two staff people who are pretty much devoted to physician liaison positions.  We have a total of 27 on our IT staff, and probably the FP equivalent for CPOE three. 

Here at Huron, that question is a little bit harder to answer.  Onsite, we have three full-time IT people, however, they deal with all the IT needs of the hospital, the physician liaison is  dedicated directly to the EMR system, other people also assist wherever possible.  We do have a very large regional IT staff that actually works at all ten of our hospitals.  It was originally dedicated to the four Eastern market hospitals, but that has since expanded.  There are 35,000 employees and I couldn’t begin to tell you how many of them are in the IT. 

It’s always a challenge as your projects get bigger and bigger.  You know from Indiana’s experience, we understand that very clearly.  
We had a question from Bethany on how frequently are order sets updated, and what process is in place to assure that order sets are managed, and is this for all panelists?

At Huron we’re required to review our order sets a minimum of annually.  If updates or evidence-based best practice comes out in between the reviews, that does go back to the pertinent order sets.  It is a steering committee that reviews it.  It’s multidisciplinary: Physicians, nursing, pharmacy, and IT staff.  

Bethany also asks, was there any financial data shared about the incremental operating costs attributable to the cost of ongoing support, and what type of ongoing support was needed for the sites?  Therefore beyond the implementation phase, what would you estimate as the daily or yearly operating cost for supporting the implementations? 

At Citizen’s, there’s just software support and people, over time there’s probably more devices required that will have to be refreshed every three or four years.  However, we are trying to quantify CPOE separate from other applications. 

We haven’t tried to quantify it separately either at Huron.  Most of the costs that we have are replacement of equipment and any additional customization that we might want to have made that is outside the expertise of the team that we have in place.  That’s not very often that that happens.  Or if we bring a new service online, for instance, at Huron we brought up new bedside medication carts that have the EMR right on them so that it goes directly to the patient’s bedside.  It fits in the rooms.  So those were added expenses.  Bar coding will be an additional added expense that will link into our EMR. 

We had a question from A. S.  who asks whether onsite visits might be permitted to your CPOE sites so that others can come and see how you’re implementing your systems and perhaps learn from your experiences? 

Absolutely. 

We have a question now from F.C.  who asks about whether any of you have identified a way of assuring that all new orders that have been entered have been acknowledged and carried out?  For example, is there somehow the loop closes, and once an order has been entered there’s some notification that it’s being acted upon and what the status of that order might be? 

We also use the status board at CMH.  The nurses do get indicators telling them that they have new orders on the status board.  We also use the electronic MAR, things that become overdue will go to the top of the list, and they’ll also turn red.  So it’s a highly visible indicator to the nurse that there’s something that needs to be done or that’s past due. 

That EMR function is also the same at Huron; it turns red if it’s overdue.  And there are flags that have to be acknowledged on the system for regular orders.  The minute the nurse looks at the screen, she’ll be able to tell immediately if there’s something new on there.  
If you had a hospitalist on staff at night, would you allow some kinds of telephone orders from their call rooms at night too? 

Our call rooms are all equipped with computers. 

We don’t have 24-hour hospitalists at CMH, but we wouldn’t allow phone orders from within the building. 

CC asks about how many physicians and liaisons per site do you have, and is there 24/7 coverage for these physician liaisons? 

At Citizen’s we have two people that sort of have that title “Physician liaison clinical application specialist” for that area, and no we don’t provide 24/7 coverage.  We are -- the staff in entirety is on call after hours. 

At Huron we do have a mechanism in place for 24/7 coverage.  The physician liaison basically works Monday through Friday dayshift, somewhat into the evening.  We have trained what we called “super users” here at the hospital who are available to help troubleshoot any problems.  Those are the nursing health supervisors.  We also have what we call a “help line,” which is a dedicated IT backup support system so that if there’s trouble with any of our system, you simply call that number, and they will help you troubleshoot it or they will get in touch with the appropriate person to come in and repair whatever needs to be taken care of.  

We have a question from JC  who asks about training in terms of CPOE.  He asks when doing training for CPOE in 30-minute one-on-one sessions with the physicians, on average, how many sessions did each physician require? 

This is Citizen’s.  We required three sessions, and that pretty much covered what we needed for our providers.  We did have a couple of physicians who didn’t have much computer use under their belt, therefore, we went back and did some follow up with a couple of our providers.  The three sessions pretty much covered everything for us. 

We were the same at Huron.  It was about three 30-minute sessions for the physicians.  The residents actually went through additional training sessions, as did all the other staff. 

Hey, this is Brian.  I have a couple questions that came into me privately I think it would be good if you don’t mind. 

First question gets to the frequency of changes that are made in the system.  I think the user is within the VA system and states that the VA does a lot of frequent updates to their system and that sometimes physicians complain, “I just learned something and now you’re changing it.”  And I’m wondering if all of the panelists might take a moment and talk a little bit about how often their systems are updated, and in particular, Barb, I think you guys are getting ready to move from one system to another; is that correct?  Could you talk to us about how you might be preparing the physicians in making that shift. 
That is correct.  We are currently on one system, and the health system has chosen to go with a different vendor.  The East market hospitals went first with all of the electronic medical record work, and so our selection was very carefully made.  But as the entire system is moving forward, we’re moving over to another system.  We have been talking to the physicians up front.  We have extensive timelines in place and our original physicians, those who were on our steering committees, what we call our “Packs,” have actually been involved in that the whole time. The physicians that worked on the first implementation also have input on the second company that we’re using.  
We’re scheduled to go live in the first quarter of ’08 here at Huron with the new system.  And honestly many of the things that we put in place or that we have learned here with our current system at Huron have actually been taken over to the second system, and the same processes are requested, especially around things like EMR, convenience order sets, those types of things.  

Will they be in the same places?  Will all the screens sort of look the same?  I’m just wondering in terms of physicians looking for items on a form. 

The screens will be very similar.  We do have few physicians who work at more than one site who are using both systems currently, although the physician order entry is only live at a trial unit down at the main campus of the Cleveland Clinic.  One of those physicians does come here to Huron, and he said the similarities are striking between the two systems.  We’ve been very careful in our build so that we don’t lose any functionality or customization that we’ve worked on. 

How about the folks at Citizen’s in terms system updates and if things ever get moved around. 

I think we’re still in the first phases of CPOE.  We have some systems out there which are now becoming very robust, and as we see those changes take place, obviously that’s going to mean change for our providers.  We take a system update, a fairly large system update about once a year.  And with that, we go back and we do those 30-minute one-on-one trainings to let them know, here are the upcoming changes so they’re not surprised.  We provide support for them after the go live.  The big changes that we experience here are really once a year. 

One of our other grantees who we’re providing technical assistance to in Indiana, she had very similar experiences.  What was happening is their vendor was providing updates on a pretty regular basis.  And as they were enhancing their system during implementation, they found that it broke other parts of the system.  Therefore, they had to have a process for analyzing the update and whether it was critical or not and how it would affect other system parts before actually going live with it.  So they had a process for training physicians and implementing these changes in a very incremental way.  

We have a question from DV- she is asking, do you have an escalation process for provider issues such as emotional issues, such as the stress for the system or frustrations and so forth?  That’s how I understand the question, but you might want to clarify, Diana. 

This is Denni from Citizen’s.  Of course, we do know what it’s like to be on a receiving end of a provider issue, and I’m sure that they do at Huron too.  We have good relations with our physicians over all, so could be that whoever received that would talk with her direct supervisor, they bring it to me as CIO, and we would probably take any major emotional issue directly to the CEO and make sure he was aware of it, involve our physician champions, and do it sort of collaboratively so that the right person responds to their issue while we were working on it. 
This is Joan, and I’m talking now about the point in time where it hasn’t escalated as far as what Denni was talking about.  Why the special people, the essential people, the people who live in both IT and the clinical worlds are so valuable is because usually in a one-on-one intervention, a very gentle suggestions that maybe a little more information or training or assistance would be useful from someone that you really trust.  That’s essential. 

We are right at 3:30 Eastern, and I know that that was the posted time that we would end.  So I want to ask the panel before we continue if they’re available to hang on for a few minutes for couple of more questions before we officially end the session today. 

Yes.  This is Barb. 

This is Citizen’s.  We’re fine. 

Well we’ll hang on for a few more minutes, and then we’ll officially end.  I do want to thank those who have to run and are on the line and want to sign on.  Thank you for attending, and we will send out an e-mail to let you know how you can download the slides and access the recording of today’s events.  
I do have a question, which Barb will get a kick out of, and that is, one of the attendees asked if the CPOEs help them with the joint commissions and medication reconciliation goal?  If they’ve been able to facilitate better compliance in meeting that goal with the system? 

From that perspective, the discharge medication reconciliation with the discharge instruction sheet, has gotten much better.  Also, the CMS core measures, because there are functions on our discharge instruction sheet that, for instance, if somebody had CHF, it will do a little reminder, is this ordered to the patient, is that ordered?  And our physicians have found that very helpful.  The actual admission portion, we are not fully up on documentation, so it has not helped with that.  That is still a piece of paper for us, so that hasn’t helped on that part. 

How about the folks Citizen’s? 

The same goes for orders with us.  I definitely think that the ability to use order sets helps you meet the criteria.  We are live with physician documentation here as well, and it really works very similarly to order sets.  You can build queries or questions designed with core measures in mind, and you can make them required even if necessary, therefore, that’s definitely a benefit to meet those measures. 

For med Reconciliation it’s a work in progress.  It is all online now.  I think as the software all gets better in the next few years, we’ll all see more, but we do have it all online. 

And I should mention that those of you who don’t know, Barb is right in the middle of her joint commissions. 

They’re here literally hanging around Cleveland today, so we really appreciate her taking time out to present to us.  We’ll take one final question here, and they’re kind of getting to some of the outcomes, and I know both of you are measuring things for your art grants.  So if you could just talk a little bit about initial experience or data that you’ve gotten on change in error rates, especially medication errors, and if you’re seeing a reduction of those since you’ve implemented? 
This is Barb at Huron, and we have absolutely seen a reduction in medication error rates here at the hospital.  The EMR has been helpful in timing errors or omitted doses.  It’s been extremely helpful as far as allergies and alerts that have fired.  There’s a large percentage of medication alerts that fired where they asked if they wanted to continue that there was a cross sensitivity.  And in many instances, greater than 50 percent of the time, physicians here have chosen to change the drug that they have ordered for the patient.  So that has been an improvement.  
Also, from a documentation standpoint for medications for nursing, there has been a tremendous improvement in the documentation of our meds, because as we stated earlier, if something is overdue, it turns red on the sheet, which immediately brings it to the nurse’s attention for correction.

This is Citizen’s, and I’d say we’ve had very, very similar experience and the same types of improvements. 

And, Joan, any final thoughts from you on your experience, especially in terms of the patient safety impact of the system? 

Changes in error rates are not something that we asked about.  As far as errors being unintended consequences, as you heard in our survey, at least those who answered our survey didn’t feel that CPOE was causing errors. 

I’d also like to add that I actually use these systems on a weekly basis.  And one of the things that the systems really help with is some of the new drugs that are available whose side affects you might not be aware of and how they interact with other systems.  And I think for that alone, it’s really worth it.  It points out very, very, uncommon interactions that might happen and that might really make you change your mind about using a particular drug.  
These kinds of changes in decision are often hard to quantity when you’re using the system.  You don’t document how many times you change your mind about whether you are going to prescribe or not prescribe based on certain alerts that pop up.  But those kinds of things happen fairly frequently.  You know more frequently than you would expect.  And that process actually really educates you about some of these medications.  
For example, I practice in two different hospital systems, one that has CPOE and one that does not have CPOE.  And when I go to the hospital that does not have CPOE, I tend to remember these things mentally I make sure I don’t make the mistake somewhere else.  So in that sense it’s really a training tool, in addition to a quality improvement tool.  I’ve had very positive experiences with the system here. 

Thanks, Atif, for adding that.  And thank you to the entire panel.  From my perspective, I would like to add two things.  One is I would like to ask folks to fill out the post questionnaire before they log off today.  Your feedback is extremely valuable to the agency, to the National Resource Center, because we will continue to conduct events such as these in the future, and your feedback helps us drive those future events.  
Second thing is, I’ve been told that the problem with the server in downloading the slides is fixed, we’ll have the system generate an e-mail that will provide everyone with the link to the slides so that you can download them after today’s event.  Also as a reminder, today’s event was recorded, and along with the link to the slides, you will be provided with a link to the recording so that you can replay the event if you missed parts of it due to either technical difficulties or if you just were running late from another meeting.  So thank you to all who participated.  And, Atif, I’ll let you address the panel. 
I’d like to express my thanks to all of the panelists for a wonderful presentation today.  And again, as Brian said, we’ll have the transcripts available hopefully in the next few weeks.  And please keep an eye on our website.  You have our e-mail addresses on there.  And if you have any specific questions that we haven’t answered today, I’d be happy to entertain your questions and field it out to our panelists as necessary.  Again, thank you very much for today’s presentation, and with that, we will sign off.
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