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Molly: And as we are at the top of the hour now, I would like to introduce our panel of speakers. Beginning today we have Dr. Charlene Weir, she’s at the IDEAS Center of Innovation, located at Salt Lake City, sorry, VA Salt Lake City. She is a Professor and Director of Graduate Studies in the department of Biomedical Informatics, School of Medicine, at the University of Utah. Next we will be hearing from Dr. Jonathan Nebeker, he’s the Chief Medical Informatics Officer for VA EHR Modernization, and Professor at the University of Utah School of Medicine. Next we will be hearing from Stacey Slager, she’s a Health Services Research Specialist and a general faculty at the George E. Wahlen VA Medical Center Salt Lake City, and University of Utah Division of Epidemiology and College of Nursing. And finally, joining her today we have Guilherme Del Fiol and, I’m sorry, Doctor, and he is Assistant Professor in the department of Biomedical Informatics at the University of Utah. And without further ado, I’m going to turn it over to Dr. Weir now.

Dr. Charlene Weir: Thank you, Molly. Welcome everyone. I’m glad that we have such a good audience today. The purpose of this third Cyberseminar is to focus on the difficulties of designing interventions that help people do both pattern matching, in other words, unconscious decision making, and then combine that with active decision support in their displays. So, both of these settings address that issue in part, and let’s see if I can, sorry, so set this integrated pattern matching and active thinking support displays for clinician is the focus of the overall studies today. 

The two presentations are, one of them is a work based by Jonathan Nebeker, and he’s going to be presenting Translation of Contextual Control Model to Chronic Disease Management. It’s a paradigm to guide design and cognitive support systems. And then work done, lead by Guilherme Del Fiol is Physicians Perception of Alternate Displays of Clinical Research Evidence for Clinical Decision Support. Both of those kind of illustrate this issue of toggling between System 1 and System 2. 

And this is a very important area, I believe it’s understudied. People tend to support one or the other without thinking that human beings are active controllers of their information environment and so they are always trying to direct their effort in the best way that’s cognitively reasonable to minimize cognitive load. So, we’re focusing on things that alert and trigger attention, we’re trying to minimize attention grabbers to time and place so that we minimize the load, and we want to maximize control so people can use their own tools to control their information environment. So, without further ado, I’d like to move on to Dr. Nebeker’s presentation. Thank you. 

This is a Framework.

And this is a supplement link here, yeah.

Dr. Jonathan Nebeker: Hi, and so I’m coming to you from Uber in the, on [unintelligible 03:36] of Washington, D.C. and so I apologize for any difficulties related to that. The, so I’m going to go to slide, the picture is the first seamless care slide.

So, as some of you know, the VA had evoked an unusual legal framework for its acquisition of the Surgery EHR system, it’s actually a DoD EHR solution. And I want to talk a little bit about the context of seamless care to make it a little more relevant, this research relevant to the current situation especially at VA. And so displayed is a definition of seamless care, where you can see that it’s an experience for patients and providers moving from task to task, encounter to encounter, within or between organizations, such that high-quality decisions form easily, and complete care plans execute smoothly. And so there are, there is technical factors, and so you can see that there’s three levels of inner operability; gathering data or you know, data exchange, data access., interpreting data or semantic inner operability; and finally managing tasks or process inner operability. But also, you know, important for seamless care is presenting the information. And so seamless care is really about minimizing the seams between these task to task, and encounter to encounters. And the presentation of information smooths out that a lot of these seams, especially from task to task, so even when I see a patient, I have to reload all those data in my mind and then forget half of them, and then try to remember half of them, look them up again, and there’s all sorts of seams or impediments for me to really quickly and efficiently process the patient. And down below there’s some older research from out of Vanderbilt that Zheng, who is right now at Houston, looking to all the transitions across the tabs of an electronic record. And it’s just really lots and lots of back and forth and very problematic for seamless, getting those seams, or understanding accomplished. So next slide.

The grant, the AHRQ grant that funded this work resulted in this mock up that you see below. Which is, you know, redesigning presentation, that user experience, where we’re chunking up information into, to make it easy to understand both cross-sectionally and longitudinally. This is not the subject of this particular presentation today so I won’t go into detail of how this works, but rather this is the work translation of this model from cognitive psychology was in support of the research around this user experience. 

On slide three, I guess we’ll have poll questions here.

Molly: Thank you. So I’ll go ahead and get that going real quick. So for our attendees, as you can see on your screen you do have our first poll question. And we understand that many of you wear many different hats within the organization, but we like to get an idea of who is joining us today. So, please go ahead and select your response right there on the screen. Just click the circle next to your response. What is your primary role in VA? Student, trainee, or fellow; clinician; researcher; manager, administrator, or policy maker; or other? And for those of you selecting “other”, please note that I will have a more extensive list of job titles in our feedback survey at the end of the session, so you might find your exact title there to select. And we’ve got a very responsive audience. Over eighty percent have replied so I’m going to close this out and share those results. 

So we have 14% of respondents are student, trainees, or fellows; 14% clinicians; 17% researchers; 16% administrator, policy maker or manager; and 38% percent selected other. So thank you to those respondents. And we can turn it over back to Dr. Nebeker.

Dr. Jonathan Nebeker: Alright, great, and so, the, sorry I’m, it looks like I’m running out of cellphone batteries. So the, back to slide four, what does cognitive support mean? With going over these you can read those as well as I can on slide four, so let’s go to slide five.

And so cognitive support covers a large spectrum from pattern-matching, you know, getting sort of awareness of what is going on and focusing on especially on goals, since humans are goal, you know actually mammals are goal oriented people. It’s, you know, helping us find our goals and then finding, you know, supporting our achievements of those goals. And goals might, does not say goals for care, but rather goals for the task. And then, so it’s nice to have summarization to assist with this [inaudible 08: 54]. Also, test, tension regulation, what do you, you know how do you draw attention to certain data, and the emphasized data? With our eyes we, you know, tend to move around and focus, things come into focus out of focus. Similarly, there’s analogs for computer user experience. And then also, how you regulate that yourself. And we’ve subsequently done a lot of work with some new standards we’ll propose for information technology, for information retention regulation, and user experience. Communication/ coordination, sharing the awareness across the individuals, and then also figuring out how to load what we do into transactional memory as well as what other people are thinking about. And then finally, often a forgotten part of cognitive support is actually is supporting action. And so once, you know, when you’re driving a car, you know, where this actual, this framework originally was developed for more rapid response, cognitive response to driving cars, automatic break, the antilock break systems, is how do you support, once you make a decision, how do you support/continue with the decided action and we, you know, there is very little support for this now and existing user experiences, other than reading the progress notes, on trying to figure what’s going on. 

So here is poll question number two, on slide number six.

Molly: Thank you. So for our attendees, you do have that second poll question up on your screen now. So we’d like to find out what is your experience with decision support in EHR’s? The answer options are: I use EHR’s but not familiar with any decision support; I am aware of the algorithms that assist in EHR decision support; I use links electronic links when using EHR’s; I modify templates to better support my use of EHR’s; or I am non clinical. It looks like people are a little bit slower to respond, and that’s perfectly okay. Take just a moment to review those answer options and submit your response. Okay, and it looks like we’re right around almost 80% response rate, and I see a pretty clear trend so I’m going to close this out and share those results. 

20% of our respondents do use EHR’s but are not familiar with decision support; 27% are aware of algorithms that assist in decision support; 2% use electronic links when using EHR’s; 14% modify templates to better support their use of EHR’s; and 38% of our respondents are non-clinical. So thank you once again to our respondents.

Dr. Jonathan Nebeker: Alright, so slide number seven. This picture is coming out of Erik Hollnagel’s work, we actually were privileged to have him come over to United States and help us with the project. And this is a model, again, that’s used and designed, used for design of engineered systems, and the point of this project was to bring it into the, to translate it to the medical environment for support of more naturalistic systems. And basically, you know you can see there is some sort of event or disturbance to environment or in the patient’s health that causes various issues with the patient, and then you construct kind of a mental understanding of what’s going on which leads to action, and then so on and so forth with a cycle. In medicine this occurs both within visits, not necessarily the event disturbance but their cycles of construction and action, and then there is also cross encounters where this happens. And so, which is different from where this was constructed for more of an instantaneous response. The point of the Contextual Control Model or orderliness, it’s not about quality. There is some implication that there may be a link between orderliness and quality of outcomes, but that is not the subject of this presentation [inaudible 13:08-13:13] dimensions of the Contextual Control Model, how well the system allows you to, or how well the person who is acting in the system is able to integrate goals, and to the decision making looking across the time horizon for gathering data, how they manage uncertainty, how they use decision heuristics for filtering out data and coming to decisions, how they custom, the plan of action to the current situation, and also adapt.

On the next slide, slide eight, is I think this spells out and it has our control modes of strategic, tactical, opportunistic, and scrambled that have been adapted for medicine across the various dimensions that we used specific for this study. Of, and you can kind of see at the top level, so showing you is going have to kind of wing this here, how it kind of gives you an idea of that we look for goal interactions, like if we treat the diabetes does it make the psychosis worse? Were you looking across multiple visits for blood pressure management on a current visit? Are we assessing or trying to account for uncertainty in terms of what’s happening? I think you wanted to turn there, but, sorry, the, and then finally, you know, decision heuristics use of guidelines, et cetera, for adapting those versus following those in consideration dependencies among multiple guidelines. And so those are the factors that we came up with and we have a very specific coding for content coding of interviews that we contained. 

And so if you go to slide nine, it summarizes the aims here. We wanted to validate translation of the COCOM model. We focused on hypertension management. The hypothesis was that we would look at, have the content coders abuse these criteria for attributing modes of control, that’s the strategic, tactical, opportunistic, scrambled. And we would also look to a cluster analysis to look at emergent modes of control, see what the match might be. And we initially did associations between these other variables of time pressures, expertise, and motivation. 

These are the methods on slide ten. We looked at, we did, we had our research assistants sit in on interviews with patients, also the physical exams, often to record the interactions. And then those were subsequent, and then there was during the, before the primary care visit they, when they were looking at the chart and preparing for the visit they had a kind of a think-aloud session where they were going, where they would describe what they were looking for with the medical records. And the, and then we also interviewed the participants to gather a demographic and rather, information specific to the encounter, such as familiarity with the patient. And then finally, there is a coding of the transcripts. And so we measured the think-alouds, the observations during the visit and the post-visit were all coded, except for the post-visit interview, were all content coded. 

On slide eleven, we have, oh right, so I went over that before. So one was looking at a after the, there is content coding for each of the control characteristics, there was a final summary score for the mode of control for the overall interaction, which is again, a little different because of the development of the Contextual Control Model, it’s really instant to instant. And then we looked at, and so we coded, we have an elaborate coding scheme to code-cross these dimensions that you see here. And then we had a summary attributed measure of control. 

And then on slide twelve we did multiple tests across raters. And also looking at the hypertension deviations for the goal, which was a proxy for decision making difficulties. And then we did modeling of the controlled characteristics for both the formal coding and the clusters. And then I’m going to get out of my car, thank you very much. And so the, and so one thing that is really important to recognize here is that we have it distinguished between whether the patients had a stated deviation from their hypertension goals or not. And because you would expect that if there was a deviation from their goal for hypertension that the providers would then enter into kind of a different way of making decisions, collecting a lot more data, interacting more with the patient. And indeed we found that there were significant differences in some of the analyses. 

So on slide fourteen you can see some of the results. And these are again, the attributed modes of control of the content coders, attributed both in the note-stated deviations from goal, and the stated deviations for goal. So this is actually interesting and again, this is about orderliness of the encounter. And orderliness of decision making. And it’s not about quality. And so actually, if you look at this, when there is no stated deviations from goal, it is much more efficient to just use an opportunistic mode of control where you’re gathering, you know, very sparse data, not looking across all of time, because the patient is controlled for the current visit, right? We don’t need to go back and puzzle through why there blood pressure is normal for the current visit. And for patients who are out of control, that requires kind of more detailed intensive decision making, this also has more cognitive effort. So this is great. So humans adapt and you know, some modes of control may be better than others. Scrambled mode is when there is completely haphazard, we did have one encounter like this, it is probably never a good place to be but the other modes of control may be appropriate for different situations.

So on slide 15 we analyzed the attributed and emergent modes of control against these variables that we collected during the interviews, of how much time pressure they felt during interviews, how many years of experience the person had, the expertise they felt with the particular problem, which is hypertension management with the familiarity of a patient, and motivation to get the patient fixed. And there weren’t actually no, really no, no associations at all with any of these measures, which was a little bit surprising, we expected some difference with years of experience. 

On slide side 16 really tells a story that is important to take away from this presentation. So again the top, you can pretty much ignore the top graph, but I’ll kind of walk through it, actually I’m not going to walk through it, I’ll walk through that second. So the bottom one, encounter with stated deviations. So these are again when hypertension was out of the desired control range. These were the behaviors, the content coding that we had, and so the y axis is like the distance from the center of the circle. And so if on time horizon, 3.2, that means they looked at data from several visits in the past. And the 4 was, I believe the maximum score for that area. [unintelligible 21:21] far right hand you can see time horizon of 4, and people in this cluster were looking consistently across at least three different measurements of blood pressure. Goal complexity is, did they consider interactions with other conditions that the patient might have, both for treatment and observations? You know, were lab results resulting or associated with, you know, other conditions? Do we want to, you know, are we, if we prescribe hydrochlorothiazide are we going to make their gout worse, or their hyperthy, or some other problem worse? So, and that’s goal complexity. Model expectations, this is what we think is going to happen given the treatment. Given the treatment that we are currently prescribing, what will be the expected outcome? Plan specifications are how detailed the plans were, both for the prescriptions dealing with the medication, other interventions the patient needed to take, and follow-up, and who was going to follow-up. Addressing uncertainty was uncertainty at diagnosis et cetera. And what is really interesting that we did have kind of these three emergent modes of control that with different patterns of control. And so one of the takeaways is, is people don’t need cognitive support to look across time horizons, they’re doing that. And so the benefits, you know, the benefit’s potentially achievable but not achieved really represent the difference between the radiuses on the far right, and those on the left and middle graph, where we need, it looks like we may need more cognitive support, so a good goal complexity. About, you know, what are our predicted outcomes given our strategy? We may need more support about specifying a plan of care that could be robustly executed with good handoffs and setting up the patient for success or potential dropping the ball in the middle of the treatment plan. And finally, we need to support for addressing uncertainty. You know, if it’s not clear what’s causing the blood pressure abnormality or what treatment might work, there is modeling opportunities and decision support opportunities to help provide the cognitive support to potentially get to a more orderly decision making, which may or may not be associated with improved quality.

On slide 17, I just kind of went over that, so I’m not going to say it again.

On slide 19 is the end, and I will turn it over to the next person.

Stacey Slager: Thank you Dr. Nebeker. Good afternoon everyone, and thanks for joining our presentation today. I’ll be presenting on a project about information displays, a work that I did as a graduate student under Dr. Del Fiol, and he will follow-up with updates with what has happened with the project since my involvement. Sorry, I’m trying to advance my slide here.

Molly: You can just click right on the slide, there you go.

Stacey Slager: Okay. And Molly, take it away for this next poll, I think it’s the same one as earlier.

Molly: Yeah, I think we just had a duplicate, which is fine. If you want I can read back through the results, but I think we’ve taken care of this one.

Stacey Slager: Okay, we can skip it, great. So the reason we do biomedical research is to help better health care decision making. However, with the growing medical field busy clinicians may not be able to keep up with large and evolving body of medical literature. And they therefore have many unanswered questions when faced with a problem they weren’t expecting. There are websites that attempt to synthesize the latest studies, yet many clinicians prefer to use the primary literature. This is cognitively tasking and time prohibitive. Furthermore, the structure of medical literature articles is written for researchers, not for clinicians. So we thought to find a way to improve a clinician’s ability to scan relevant articles.

Our question was, we wanted to know how can we display clinical literature that will address these problems?

We look to Pirolli’s 2007 information foraging theory to guide our design. According to this theory, humans look for patches of information that are information rich. If we find a patch that doesn’t have what we’re looking for, for example, looking to find a restaurant in an unfamiliar city, then we leave that barren patch behind and look for new information patches. For the purposes of our study, we wanted to both maximize the cues that would improve the information sent, which means providing a bigger arrow to point to where the information is, but we also wanted to make sure that those information patches, when the clinicians found them, were fruitful.

So we did this by using the PICO framework. So PICO stands for Population, Intervention, Comparison, and Outcome; the system of organizing information that has been familiar to clinicians since the 1990s. The questions clinicians ask are often used with this format, but the answers in the medical literature are not. By structuring the data in a way that is familiar to clinician’s mental model, we maximize the cues, or the big arrows, and by providing the exact data-points they are looking for we enrich the information patches.

When clinicians search the primary literature they typically look in PubMed. What appears is usually a summary of titles and abstracts based on the search terms. We selected the studies we used for the vignettes I will tell you about in a moment. Using the PubMed Clinical Queries filter, and we found five recent clinical trials. Previously, with Dr. Del Fiol’s study, his team created a narrative summary, which I’ll show you in a moment, in an effort to condense a PubMed abstract into two or three sentences to aid in quickly finding the gist and help with rapid decision making. So here is what that narrative summary looks like, and this is in our paper so you can see that if you want to look at our paper. Furthermore, with these same size studies, we took that summarizing one step further, compartmentalizing it into the PICO table format, which I mentioned a minute ago. So here is what that looks like. So same size studies, but the information is presented in a different way. 

For our study we also created three clinical vignettes to help frame the situation for our participants as we asked them to review the displays. The topics were, and I may trip on the words here, facing efficacy of vernakalant for cardioversion and atrial fibrillation; benefits and safety of [unintelligible 28:27] patients with heart failure, hypertension, and previous myocardial infarction; and the evidence on the use of metformin combined with a dipeptidyl peptidase-4 inhibitor for a patient with uncontrolled diabetes mellitus. So featured here is the vignette for the patient with atrial fibrillation. 

So at once our displays and our vignettes were tested by our team, we recruited by e-mail, physicians known to members of our team from across disciplines and with widely varying degrees of experience from early to late career. Our target users were practicing primary care and internal medicine physicians. Because this was a small sample we did not collect any demographic information. Further, recruitment grew as our participants were eager to share this study and asked if they could do that. So we were happy to oblige them.

So our participants, once they received the e-mail invitation, they were sent a link to REDCap, which is Research Electronic Data Capture, for those that don’t know. It’s on online data survey, or survey and data collection tool. So that we presented the vignettes that were embedded into the survey and linked with the information displays. Participants did this at their own pace. We randomized the order in which the vignettes appeared, as well as the order in which the information displays appeared, to prevent order bias. Shown here is an example of one order of displays a participant may have seen. So each participant saw the three vignettes, but the first information display they saw might have been PubMed, the second one was a different vignette, could have been a narrative summary, and then the third vignette would have been the PICO table format. Participants had no training on any of the information displays. 

After reading each vignette and reviewing the information displays, participants were asked the same set of questions, some of which are from the simple usability scale, which is a one to seven Likert scale, as we had it. We were interested in the ability to understand user interface features. Could they quickly scan and determine relevancy? Could they interpret the studies presented? And how satisfied they were with the interface. For the PICO table format we asked an additional set of questions of how useful the information provided in the table was. So here is the table, or the items that were in there. So included in this table were the patient population, patient age, sample size, study arm, primary outcome, primary outcome results, and the study’s conclusion. All seven items were rated highly, as shown in the table here, as they were rated on a scale of one to five, one being not at all useful and five being very useful.

The results of our display comparisons, so this is the eleven questions that were asked for all three displays, for each participant. And I realize that it might be difficult to see the text here. This is Table 1 from our paper. These are the questions that we asked when comparing. We were interested in, as I said earlier, how users understood the meaning of the study, how easy the tool was to use, could they quickly determine relevance, et cetera. The main thing I would like to point out here is at the bottom, the average. So our participants graded PubMed on average as a 3.9 on a 1-to-7 scale. The narrative summary of 5.4, and our PICO table at 5.9. So while there wasn’t too much difference between the narrative summary and the table format, it was clear that there was a preference for the summarized and more organized information.

We also asked a couple of open-ended questions of our users regarding the PICO table. The first was asking if they had enough clinical information to make a decision about the patient in the vignette. The responses were primarily on the yes side, which is encouraging. Users also wanted some other data, and each of these points were only brought up once, so there was no wide observation that a significant data point was missing. So for example, they were interested, one person was interested what was the race of the participants, or another one asked about the study limitations, another person wanted to know the type of study. So those are things that we considered in later iterations of the design to possibly customize that for users interests.

But overall, we thought that our users liked the table format. Because of the ease of use and the ability to find the gist, we felt the table, and to a lesser extent the narrative summary, did in fact reduce cognitive effort. Presenting information in this way matches the clinicians’ mental model. When they have only a couple of minutes to look for information the ability to judge a study’s relevance is the most important design consideration, and thus they need to find that gist as quickly as possible.

So that is the end of my portion, and I think Molly will take over to question poll question number two, and then Dr. Del Fiol will tell us what happened since this part of the study.

Molly: Excellent, thank you very much. So for our attendees, you do have the third poll question up on your screen now: What do you think are the most critical barriers to clinicians’ use of med literature to help guide patient care decisions? You can select all that apply please. Clinicians prefer to rely on their own expertise; clinicians’ lack of time and busy workflow; perception that evidence is not available; evidence in primary studies is difficult to interpret; or med literature format does not match clinicians’ mental model. And it looks like people are a little slower to respond, and that’s perfectly fine. We’ll give folks just a few more seconds.

Okay, so it looks like we’ve got about a 60% response rate, answers are no longer coming in so I’m going to go ahead and close this out and share those results. So remember, people were allowed to select more than one answer. 28% of respondents replied clinicians prefer to rely on their own expertise; 80% selected clinicians’ lack of time and busy workflow as a critical barrier; 20% perception that is evidence is not available, I’m sorry, perception that evidence is not available; 40% evidence in primary studies is difficult to interpret; and 40% med literature format doesn’t match the clinicians’ mental model. 

So widespread across there. And I’ll be turning it over to Dr. Del Fiol now. There we go, so you should have that popup.

[Silence 35:44 to 35:52]

And Guilherme, I think you may still have yourself muted. There you go.

Dr. Guilherme Del Fiol: Yeah, I’m on. Can you see my screen?

Molly: We can, thank you.

Dr. Guilherme Del Fiol: Okay, so thank you Stacey for the presentation. This is a follow-up, just give an update on the current status of this research. So based on the findings of our previous study, which was displays that Stacey showed are in different stages of development. You know, PubMed is a state of the art information retrieval and videographic database for the biomedical primary literature, and is widely available and used worldwide. The narrative summary that we created is fully automated and still a prototype, but it’s a fully interactive system, fully functional. The PICO table was basically an html static page that was designed within this study, and it is very much what we call a low fidelity prototype. So there is no interaction, there is no backend system providing the data, and the information was manually extracted from the clinical trials, and the display was also manually crafted. So there is no underlying software supporting that information display. The goal was to be able to test how that display would work and, you know, get clinicians’ perspectives on that display compared to previous approaches, which are very much narrative and from non-structured to, you know, having some level of structure. So right now we are working on a fully interactive prototype. It’s still a prototype in the sense that the underlying data are not fully automated, but the prototype simulates a real application much more closely and the user interface is, you know, there is programming, it’s fully functional. 

I’m going to show this interface in a minute, but I’m just going to say that we completed a formative evaluation with a method that was very similar to the one that Stacey talked about. We had case vignettes, we recruited 20 primary care physicians including residents and attendings, mostly family medicine clinicians but also internal medicine folks. We compared two displays in this case, the tool, that we are calling RCTcomp for comparison, versus PubMed. And the outcomes that we measured were clinicians’ efficacy, effort, efficiency, and usability. And again, we used the within-subjects design. All study participants used both RCTcomp and PubMed, we randomized the order of presentation of the tools, and we also randomized the assignment of the vignette to one of the two tools.

This is a screenshot of the REDCap survey that we used at the end of each session. So rather than having separate, in the previous study we had separate questionnaires for each tool, in this case we decided to kind of get people into contrasting really the two tools and getting a scale that would allow them to see how much better they think one tool is versus the other. And these are examples of the questions that we asked, and again, they were asked to choose an option within that scale, from left to right.

This is a screenshot of RCTcomp. So the first view, again, presenting the information in the PICO format, but slightly different here is that, the thought is the first thing that clinicians would do once they do a search for randomized trials is to judge the relevance of that trial for a specific patient. So they’re not necessarily looking at results. We took the results, which is the O of the PICO, out of this first screen. We got the study title, the population was the P, and then the study arms which is the I, you know the intervention, and the comparisons. 

The next screen, again, the PICO table but now once I choose, let’s say three trials on this screen, I can take a closer look at the results for those three trials. So I got the study arms here, let me just, and I’m going to skip through these. Again, the population section of that screen we got the inclusion criteria and the sample size. We got the intervention, so we got three arms and two trials, both of them looking at metformin on study arm one, that’s the comparison or the control group. Then we’ve got study arm two, dapagliflozin 5 milligrams in one study and 10 milligrams on this other study. And the third arm is a combination therapy with metformin. So the studies are pretty similar in terms of study design, except that study number two uses ten milligrams versus five. 

Another part of that display shows the results in graphical format. These are kind of a, you know, thumbnail graphs, small, that the goal is really just to give a quick gist of the findings. I can see that study number one here in this column shows hemoglobin A1c reductions of -2 for study arm three, compared to 1.98 on the other study. I can also look at other outcomes like weight change. Both studies had a weight reduction, seems like a little more here on study number two, remember there was a higher dose of the drug on this study. One sentence capturing the gist of the conclusion, and then overall side effects, the percentage of, the frequency of side effects down here.

If I want to take a closer look, I can, we also have an efficacy chart. We can click here and it shows a larger graph comparing a number of trials. So this one is comparing four different trials, it shows the study arms on this side, and then for each trial I’m comparing the result in terms of hemoglobin A1c reduction for each of the studies. So that’s the idea is to give a quick visual comparison of the study outcomes. I could also change the outcomes, I could look at bodyweight, fasting plasma glucose, for each of these studies.

We can also look at adverse events, just overall. Frequency of adverse events, but I could also look at UTI, hypoglycemia, you know the common side effects of antidiabetic drugs. 

So here are the results. We are wrapping up data analysis but the quantitative analysis has been completed. And you can see that of the four, we got four constructs that we were interested in down here, and the clinicians self-reported outcomes on each of those constructs were dramatically higher than PubMed and all of them statistically significant. The overall preference as well.

Okay, so we are wrapping up this study, we are writing the publication. Just a quick note on the grant support, this is part of a 4-year NLM grant that is finishing in March. Jiantao Bian, our PhD student who is leading this grant, was funded by an NLM training program and also the Fay fellowship, which is awarded to students in our department. 

And we can open for questions.

Molly: Great. Thank you very much to all of our panelists. So we are going to get to questions from the audience now. I know a lot of you joined us after the top of the hour, so to submit your question or comment please go to the control panel on the right hand side of your screen and towards the bottom you will see a question section. Just click the arrow sign next to the word questions, that will expand the dialogue box, you can then submit your question or comment there and we will get to it in the order that it is received. I believe this one came in when Dr. Nebeker was speaking, so it may be addressed specifically for him. I’m not sure if, oh I’m sorry, Dr. Fiol can you please leave that screen up for us just so the contact information is available?

Dr. Guilherme Del Fiol: Oh, yeah

Molly: Wonderful. Thank you so much. So as I was saying, this is for Dr. Nebeker, I believe: Should cognitive support include reduction in data entry burden and optimal documentation interfaces so that patients’ story is captured by clinicians?

Dr. Charlene Weir: Is Jonathan on?

Molly: You know, he may have lost cell phone battery at this point, so Charlene maybe you could take that one?

Dr. Charlene Weir: The question is if it should reduce cognitive load, that is definitely the case. The issue is, is to make the process of doing your work and documenting it much more seamless. And there is some general work done so that, for example, even progress notes can be used in the thinking board where you can actually sort of as you think and simulate different options and organize your thoughts, that that’s also displayed in the progress notes a little bit. The same with the patient story, because that’s part of the impression of the, that clinicians get and that’s how they base their decision making on, that that might be able to come directly from the patients and entered in as part of the progress note. In fact, I would have to say that the whole idea of a progress note as we once knew it is going to be quite old fashioned relatively soon.

Molly: Thank you so much. And the next question we have is for Dr. Del Fiol: How are results from different studies transformed to allow comparison in the small multiple result graphs?

Dr. Guilherme Del Fiol: So if I understood the question correctly, is this about how do we extract the information from the studies to be able to, you know, from narrative manuscripts into a format that can be processed by the computer and displayed as, in graphical format?

Molly: Yes, that’s exactly what it is.

Dr. Guilherme Del Fiol: Yeah, so we have studies going on in, again, for that high fidelity prototype we manually extracted the information and put into a structured format for the prototype. So the goal of the study was not to automate that part, it was to test, design and test the user interface. We have parallel efforts ongoing trying to extract that kind of information automatically. Initially from clinicaltrials.gov, which already provides a lot of that information in structured format, in fact we did pull some of that information from clinicaltrials.gov for the prototype. Part of the problem is that clinicaltrials.gov only covers about, according to our analysis most recently, about 25% of the trials are reported results in clinicaltrials.gov and there is a lag time, sometimes of over a year to get trial results in clinicaltrials.gov. We also are collaborating with different groups that are quite advanced in terms of using information extraction algorithms to pull that kind of information from the full text manuscripts. And that’s ongoing and it’s part of a new grant that we’re working on.

Molly: Thank you for that reply. The next question: How did you decide which factors to include in the population column?

Dr. Guilherme Del Fiol: Yeah, so it’s basically, it’s primarily based on the PICO framework where P is the, you know, the population needs to be included. And basically the main part of P is the inclusion criteria. What are the main kinds of, you know, the gist of the study population who are the kinds, what are the kinds of patients that should be, that were included in this particular study. And then the sample sizes was the second one. There was a balance between, I mean we could go and display the whole inclusion and exclusion criteria for the clinical trial, but that could get really lengthy and I think it would defeat the purpose of, you know, what Tracey talked about in terms of information sent. You really want to give people that quick gist to be able to identify if their patient seemed like, you know the study matches the patient you are interested in. One thing that we don’t have in this current prototype is the ability to drill down and see the full inclusion/exclusion criteria, but that I think that would be the kind of functionality we could include. 

Molly: Thank you for that reply. The next question: Do you see a time when EHRs will capture videos of patient stories, given compliance with HIPPA and other emerging information security protocols to assure privacy, yet save time in manual entry, especially when it comes to PubReview integrated as part of PICO?

Dr. Charlene Weir: I think both Guilherme and I could answer those questions but as far as video and other personal information about patients, I think in terms to provide personalized care, we need to have videos, pictures, artifacts about the patient slides that could be easily absorbed and understood without having to read a lot of text, and I think that will be a, they even have some of that work in terms of the images in dermatology and other areas. So I feel like that’s going to come and it’s not that much of a barrier, and I believe that patients will really appreciate the personalized approach. It’s also easy to tell if somebody, for example, is delirious, you know, if you take a short video of them as compared to try to do other assessments. Now I’ll let Guilherme answer the imaging presentation that he might be interested in in terms of displaying it in an EHR. 

Dr. Guilherme Del Fiol: Okay, can you repeat the last part of the question? I’m not sure I got that right.

Molly: Sure. So I’ll just read through the whole thing. Do you see a time when EHRs will capture videos of patient stories, given compliance with HIPPA and other emerging information security protocols to assure privacy, yet save time in manual entry, especially where it comes PubReview integrated as PICO? They are more than welcome to write in for further clarification if you are still unclear about it. We can always come back.

Dr. Guilherme Del Fiol: Yes. The last part is the one that I am not sure I got it right. The part that relates to PICO. So it’s saving time to, can you repeat that Molly?

[Silence 52:25 to 52:33]

Rob: Hi this is Rob, I think Molly just lost her audio. I have been paying attention but I’m

Molly: Oh, thank you Rob. I apologize. I just actually had myself muted. So they want to know about if it saves time in manual entry, especially where it comes to PubReview integrated as part of PICO.

Dr. Guilherme Del Fiol: Okay, so it’s a publication review, I would assume. Yeah, I mean I’m not sure if I got the actual question in that last part of the question, but part of one of the things we are trying to do is to automatically extract the PICO part of a specific patient. So that could potentially trigger a search automatically in the literature to help find, you know, what are the trials that actually have study populations that match my current patient, and also that match their current treatment strategies. So yeah, that’s part of our future research.

Molly: Thank you. What would you consider to be the two most impactful usability problems today clinicians face as they document care?

Dr. Charlene Weir: The usability issues they have for documenting care. So this is a little bit on the other side of for deciding, thinking about care. The documentation usability part I think comes into play because the need to put in progress notes that identify their thinking processes, to also put in progress notes that document sufficiently clearly so that billing can occur accurately. And the third thing about documentation is to document sufficiently, also clearly, but in another way to support communication and coordination. And so the problem with the text as it stands now is people pull in a lot of information and they can’t tie it directly to their thinking. So it’s hard for people who are doing all three of those goals to interpret what is intended. It takes a long time to document and sometime what is required for documentation, your thoughts, your thinking, your logic, is different than what is required for billing. So you have to sort out and remember what’s what in each case. So, and there is very little cognitive support that tells you that these are the checklist you need to for billing, and then you have to go back in and document the text so that you get a high level of understanding. So I think the usability issues for documentation, if I understand the question right, are huge.

Molly: Thank you. The next question we have: Has navigation effort for clinical context been reduced with current EHRs?

Dr. Charlene Weir: Has the navigation, could you repeat that question? I’m sorry.

Molly: No problem. Has navigation effort for clinical context been reduced with current EHRs?

Dr. Charlene Weir: I don’t think it’s improved very much. You know, the VA system often gets very top rating or second top best, and it was designed to be osteo-morphic with the paper chart. And that makes it, in some ways, easier to navigate because we all know what the different tabs are at the bottom mean. But the problem that Jonathan identified in his presentation, where you have to remember the labs as they relate to specific problems, as they relate to specific treatments, you have to remember that as you swim through the different screens. And sometimes you forget, for example, a lab could have different readings depending on the problem. It also, the goals of care and treatment aren’t identified there so you have to read through text to see what other physicians are identifying as their goals of care. For example, in hypertension there has been an adverse drug event and stuff. There is so much detail that has to be absorbed to identify just how to treat a relatively straightforward problem like hypertension, although it’s hard to treat, is that you have to know a lot about what’s happened before, you have to know the patient’s symptoms, not just the lab values or blood pressure values. You have to integrate that with the therapeutic drug trials to see whether or not these patients responded to the therapies or not. And that requires integrating a ton of data, of which if you ever tried to do that for just one problem, hypertension, you’d be going through several screens. And in a prior study, actually the study that Jonathan, was based on Jonathan’s work here, we observed many providers constructing their progress note before a primary care visit, such that all of that information was in one place already on their progress note so that when they went into the visit all they had to do was look at, have the progress note open, look at it, and they could tell how blood pressure changed overtime, what the side effects from prior drugs were, what the current patient’s concerns were, Et cetera. So they put it all in one place. So physicians are trying to create those kinds of integrated views, but they have to put in a bit of work, of you know maybe even up to fifteen minutes before each visit to make that work.

Molly: Thank you. We do just have two pending questions. Are you able to stay on and answer those for our team members?

Dr. Charlene Weir: Yes

Molly: Okay, well I didn’t hear any dissent so I’m going to go ahead and go for it. How is telemedicine impacting your work specific to EHR design improvement?

Dr. Charlene Weir: Wow, I wish Jonathan was here to answer that because I don’t have all the answers for that in terms of the current work in telemedicine. I do know that some part of telemedicine has to do with images that have to be transported back and forth. Some of it has to do with consultation work on any topic. Some of it’s side consultation. So in terms of the VA, they have a leadership role nationally in developing those protocols and methods for providing good telemedicine support. But other than the problem of identifying who’s taking care of the patient, when, under what conditions. That’s not been well developed in terms of displaying that information easily. I don’t know, I can’t add much to the question about how telemedicine’s impacting design of EHRs.

Molly: Pardon me, thank you. The last question here: Is template based documentation optimal for capturing clinical nuanced reasoning?

Dr. Charlene Weir: It’s interesting to me that the templates have the goal of trying to remind providers to put in the right information at the right time, that’s relevant in order to capture it. And it does work for making sure that some structured information is in the database. But almost all of the high level thinking and interpretation doesn’t lend itself with the template. And so if you watch clinicians use the VA notes, for example, they always move to the plan. I think it’s in Seattle where they put the assessment and plan up at the top, and then the supporting material below, if you use a [unintelligible 1:00:29] format. But, and you’ll often see providers write snippets of stories about the patient so that you can get a high level gist of what the patient’s like, or you know, his story line. So I’d say no, templates don’t actually support that kind of documentation. And it’s that kind of documentation that is required for communication and coordination across providers in order to be effective. So yeah, I agree with the person who asked the question.

Molly: Thank you. That is the final pending question at this time. I do want to give people an opportunity to make any concluding comments if they’d like. We’ll just go in order of speakers. Dr. Weir, is anything you’d like to wrap up with?

Dr. Charlene Weir: No, I appreciate Cyberseminar supporting these three series of presentations and I know that to some viewers and listeners it might be a little confusing how the dual process model fits into these studies, but we’re trying to demonstrate that by taking a more inclusive approach to the design of interventions, we can capture and provide more cognitive support overall. So I appreciate everybody’s attendance and interest.

Molly: Thank you. And Ms. Slager, did you want to wrap up with anything?

Stacey Slager: I don’t really have much to add other than I echo what Dr. Weir said, and I appreciate the opportunity to present, thanks.

Molly: Thank you. And Dr. Del Fiol?

Dr. Guilherme Del Fiol: Yeah, likewise, I appreciate the opportunity and it was great to be able to give this talk.

Molly: Excellent. Well I want to thank you all so much for coming on and lending your expertise to the field for this special supplement, of course thank you to our attendees for joining us. All three of these sessions, as well as all of our presentations, have been archived and are in our online archive catalogue, so feel free to look for those. I am going to close out this session now, and please wait just a moment while the feedback survey populates on your screen, take just a moment to fill out those few short questions, we do look at your responses closely and make changes accordingly. Thank you once again everyone, have a great rest of the day.


[ END OF AUDIO ]




