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Molly:		We are at the top of the hour now, so at this time, I would like to introduce our speakers. Today, we have Dr. Edward Miech. He is a core investigator at the Roudebush VA Medical Center at the HSR&D Center for Health Information and Implementation Research Core for VA PRIS-M QUERI and also faculty for VA case. In addition, we have joining him, Laura Damschroder. She is a research investigator at the VA Ann Arbor Center for Clinical Management research and a project PI, with personalizing options for veteran engagement at the QUERI program PrOVE. I want to thank both of our presenters for joining us today, and Ed, if you are all right, I will turn it over to you now. Excellent, I can see your slides just fine, and then you will just go ahead and unmute yourself on your telephone. Ed, we do still have you muted on the telephone, so go ahead and unmute yourself. 

Dr. Edward Miech: 	Thank you, Molly. Good morning, or good afternoon, depending on what time zone you are in and thank you for attending today’s presentation. I would like to thank and acknowledge a few people at the outset. I would like to acknowledge VA Implementation Researcher Julie Lawry [PH] for her long trailblazing work in this area of QCA. I would like to thank Anne Sales [PH] for her invitation, which made today’s presentation possible, along with her dynamic leadership at the National VA Implementation Research Group, and I would like to thank Amy Coburn [PH] and David Atkins [PH] for their tremendous ongoing leadership of the National VA QUERI and HSR&D Programs, respectively. Today, it is a pleasure to co-present with Laura Damschroder on the method approach of qualitative comparative analysis and to provide an introduction to its application and implementation research. 

As part of a brief overview of QCA, it can identify combinations of conditions that directly and explicitly connect with an outcome. It is a well-established method that has been in use in other fields since the 1980s, especially in political science. It is a numerical method for case-oriented research that requires close familiarity with the qualitative data sets of interest. Instead of using correlations and t-tests, it uses Boolean algebra. To provide a visual of the different branches of mathematics, you can see that math has many branches and the different families; statistics and probability are down here in this particular concept map, in the lower half, whereas as set theory and logic are in the upper part of the diagram. These are all different types of math, but set theory and logic are just different from statistics and probability. 

Qualitative Comparative Analysis uses numbers to represent membership in a defined group or set. It is not an interval level measurement of a dimensional property, like height, weight, or length, and it offers a third way to analyze data that both complements and draws upon traditional qualitative and quantitative approaches focused on cases, conditions, and combinations. I am going to pause here. We have some poll questions that Molly is going to ask now. 

Molly:		Thank you. For our attendees, give me just one second and we will launch that first poll. We do have a short series of poll questions, and we will get right to it. On your screen right now, you have the first of those. You can select all the answers that apply to you. 

Where do you consider to be your primary areas or area of expertise of methods, either as a researcher or as a consumer of research? The answer options are Qualitative Research, Quantitative Research, Mixed Methods, QI, Lean, Systems Engineering or Process Improvement, or Other/Not Applicable. Just go ahead and click the circle that best corresponds to your responses, and this is great. We have a nice response of audience; over 85% of our audience has already replied. That is wonderful, thank you. At this time, I am going to go ahead and close the poll and share those results. 

It looks like just over one-third of our audience – I am sorry, one of the responses of our respondents is about 35% Qualitative Research, 47% Quantitative Research, 43% Mixed Methods, 18% QI, Lean, Systems Engineering or Process Improvement, and 6% responded Other or Not Applicable. Thank you. 

Ed, did you want to make any remarks on that, or should I move on to the next one? 

Dr. Edward Miech: 	Go ahead and move on. 

Molly:		Okay, great. The next question we have up on your screen now: What do you consider to be your primary affiliation, or affiliations? And again, you may select more than one option. These are anonymous responses. People are clicking right in. We already have over two-thirds of our audience replying. We will give people a little more time. Okay, it looks like we are right about 80%, and I see a pretty strong trend, so I am going to go ahead and close the poll out and share those results. 

It looks like 62% of our respondents are affiliated with VA; 42% also with University; 10% Government (other than the VA), and 11% Research Institute, so we have a nice varied audience with us. Just a few more polls to go, we will get right into it. 

When did you first hear about Qualitative Comparative Analysis? You have never heard of it until very recently, you heard of it last year (before hearing about this CyberSeminar), 2014, or 2013 or earlier. 

I will let everybody take a minute to do some math and try to remember the last few years. Once again, we are approaching the 80% response rate. It looks like we have reached just about 90%, so I will go ahead and close this poll out. It looks like 42% of our respondents, they heard of it just recently; 27% heard of it last year, but just before hearing about this CyberSeminar, 10% in 2014, and 21% in 2013 or earlier. Thank you. 

How would you describe your current level of familiarity with Qualitative Comparative Analysis? None, Have heard a little about QCA, I am familiar with the basic approach but have not yet used QCA, Applied for QCA in my own work in informal, exploratory ways, or Applied QCA in own work in formal and extended way? 

Once again, we are right about at the 80% response rate, so I will go ahead and close this out and share the results. So 39% of our respondents do not have any current level of familiarity with QCA; 30% have heard a little about it; 20% are familiar with the basic approach; 8% have applied it in an informal, exploratory way, and 2% have applied it in their own work in a formal, extended way. Thank you. 

For our final poll, this is one that we are going to ask now, and it is one we will revisit at the end of the presentation, to see if there is any change in responses. How would you describe your current level of interest in Qualitative Comparative Analysis: not very interested, somewhat interested, interested, or extremely interested?

We are taking just a little bit more time to respond to this one, and that is perfectly fine. Okay, it looks like we have hit about 80% response rate. So 2% are not very interested, but they are here; 31% are somewhat interested, 45% interested, and 23% are extremely interested. Thank you so much to our respondents, and I will turn it back to you now. 

Dr. Edward Miech: 	Thank you, Molly. Just to give you a brief overview of today’s presentation, I will finish up this introduction to QCA, and then provide an extended example of applying QCA within a single study. Then, the presentation will turn over to Laura Damschroder, who is going to talk about how you can apply Qualitative Comparative Analysis across multiple studies in order to synthesize findings. We will have time for comments and Q&A at the end and final reflections from both of us. 

To conclude the introduction at this very general level, researchers employ both case knowledge as well as software when they are iteratively assessing different conditions and combinations, and in doing so, discern real world solutions that link conditions with outcomes. One of the things that is very appealing about QCA is that it can yield surprising and unexpected results that can catch investigators in a way that they did not anticipate. It allows for complex causality, where specific conditions together can exert a joint causal influence. As an example of a surprising finding, it may find that a specific condition, by itself, does not consistently track with implementation success, but it does when combined with another specific condition. In addition that, QCA also allows for equifinality, where can you have multiple solutions to lead to the same implementation outcomes. So there may be several different ways to achieve implementation success, and that may also come as something unexpected. 

There are different variations of QCA, and we just wanted to acknowledge that before moving on. The most common variant of QCA that you will find in the literature is crisp set, and that is what we will be talking about today. We use zeros and ones to note membership in groups and sets. There are other variants, including fuzzy set, that allow for more fine-grained nuances, and the software that we will point you to at the end of the presentation will do both. But today, we are just talking about crisp set. 

Now, for the second part of our presentation, the example from a single study: this example of QCA was going to report out some preliminary findings. It is my own RE-INSPIRE study that is funded by the VA QUERI Program. It is a perspective, longitudinal study of acute stroke care at 11 VAs around the United States. As part of this study, our team conducted site visits at 11 VA Medical Centers for three consecutive years between 2012 and 2015. All told, we had 33 in-person site visits, over 300 interviews, and 150 participants. That gives you a general overview of the study itself. 

This study is particularly interested in the influence of local context on how acute stroke care was organized at these VAs and the way the chance process unfolded over time. It included multiple analytic strategies: qualitative, mixed methods, and then the topic of today’s presentation, Qualitative Comparative Analysis. 

Here is a visual, and each one of these rectangles with a color is a different site. Down here, you see Site Visit 1, Site Visit 2, Site Visit 3. On the Y-Axis, from one to ten are different levels that the VAs organized themselves to provide acute stroke care. You can see that in this visual, some facilities in this study moved. They progressed over time from Year 1, to Year 2, to Year 3, while others did not. This example is going to get into what was it that was distinctive about these VAs that when you track them over time, you saw a change, you saw progress that separated them from the other VAs, where a change or progress was not observed. Again, you can see Line 100 went from seven to eight; 200 moved from five to six to eight; 1,100 moved from five to seven, and Site 800 moved from one to three. 

As part of the study – this is the example of CFIR constructs, and the column, cosmopolitism, external policy, structural characteristics, networks, and the like. The side-by-side diagram just shows you that for Site 900, Site Visit 1; this is 900, Site Visit 1, and it was scored as a seven; also, had all of these CFIR constructs that have been scored for each site visit, for a total of 22 constructs. This list continues to go down beyond the bottom of the screen. For Site Visit 2, likewise, we have the aid and another string of CFIR constructs that have been scored on a scale of -2 to +2; +2’s score indicated that the construct had a strong positive influence on implementation; +1, the construct had a weak to moderate positive influence; a zero would be the construct was present but had no discernible influence; -1, the construct was present and had a weak to moderate negative influence, and -2 was the construct was present but had a strong negative influence on implementation. 

The whole issue of CFIR scoring is a topic for a different presentation. We had a team of eight team members, and we had to arrive at unanimous decisions using a real-time digital secret ballot system via an audience response system. It was a very rigorous, evidence-based process. Laura Damschroder and Julie Lawry [PH] have also done work with CFIR scoring and applying the constructs directly to qualitative data, and there will be a reference to a CFIR online resource at the end that provides more information about how to apply CFIR constructs directly to qualitative data. For the purpose of today’s demonstration, though, the important thing is that for all of these 22 different CFIR constructs, for each of the 33 site visits, we have scores from +2 to -2. This simply shows what the difference is between Site Visit 1 and Site Visit 2. So this a one, there is no difference. For structural characteristics, there was a difference of one. These values all happen to be positive, but negative values were possible. They are just not part of this particular subsample. 

Now, we are interested in what was distinctive about those cases where they made progress in terms of how they organized acute stroke care compared to the rest of the sites that did not. We now take a look at the entire spreadsheet, and this is just part of it. This shows you the difference between Site Visit 1 and Site Visit 2 for Site 100. Here is the difference between Site Visit 2 and 3 for 500. In a sense, you can see that each site is serving as its own control, because we are looking for how positive changes over time in specific CFIR constructs tracked with positive change over time in the outcome, which was a level at which the VA was organized to provide acute stroke care. 

Then next, I simply take a look at 900, we looked at before. Instead of being oriented up and down, it is now left to right, but there is that same one difference, and in the level of organization, as well as the observed difference over time, in each of the CFIR constructs. 

Now, using the same spreadsheet, the rows, the cases have simply been organized by rank order. There was two difference for Site 200 between Site Visits 2 and 3; two difference for site 1,100 between Site Visits 2 and 3, and all the rest down here, no positive difference was observed. This is the same chart, just with the color conditional formatting turned on in Excel. 

For the purposes of this example, we are interested in the green. We are going to take all the ones and the twos, and these will be ones, in the sense that these were the cases where positive change was observed in level of organization to provide acute stroke care. We are going to take a look at the constructs where also positive change was observed over time, and those would be also tagged as ones, and the yellows and the reds will be the cases where no positive change was observed over time. 

That gives you a visual spreadsheet that looks like this, with the zeros and ones. Again, this is the crisp set QCA. I think this provides a good visual how this is different from traditional statistics in a quantitative approach, in that it retains the connection to the case, and instead of asking the question which variables tracked with the outcome variable, and what was the correlation? This approach asks instead what were the cases that were uniquely identified with the outcome, in this case, positive change and level of organization? Then, what was distinctive about those cases? What sets did they belong to, such that when you saw those conditions co-occurring, you always got the outcome and never did not get the outcome? It allows you to look at these combinations of conditions together and will continue with this example.  

These are the five cases where change was observed in the outcome of interest, level of organization for acute stroke care. The rest of these, no change, positive change was observed. These are, again, examples of the constructs where change was observed as well. 

Now we are going to start to take a look at this particular set of five cases. What was distinctive, what was defining about them that separated those five cases from all the rest? 

This is a simple example that you can just see and understand. There are much more complex and sophisticated solutions that really are greatly facilitated by the use of software. 

What you can see here is that whenever there was a change in reflecting and evaluating, there was a change in the implementation outcome. You do not see any change in reflecting and evaluating in cases that did not have the implementation outcome. Whenever reflecting and evaluating moved, there was move in the level of organization of acute stroke care. Over here, with planning and structural characteristics, when those two both moved together, you also always saw a change in the implementation outcome. You saw a change in the level of organization. That solution covers both of these two cases, whereas this solution, with reflecting and evaluating, covered these three. As you can you look down here, a change in planning by itself without an accompanying change in structural characteristics did not lead to positive change in the outcome; likewise with this case. This gives you a sense that the solution for what change in CFIR constructs were directly connected to changes in the limitation outcome, was the set of cases where there was a positive change in reflecting and evaluating, or the set where positive change was observed in both planning and structural characteristics together. This is another way of displaying the same information that were two solutions. One solution covered three cases, the other covered two, and coverage is simply the amount of cases that were explained by that solution, and consistency is when you saw that combination or that solution – how consistent was it with the outcome being present? In both cases here, it was 100%. This covered 100% of the ______ [00:25:15] cases together. 

This is, again, a simple, single analysis from a single study. It is an intermediate point, in that RE-INSPIRE is largely an interview study. By taking a look at those solutions, there is now a way to return to the qualitative analysis with new direction to try to understand what is it about reflecting and evaluating that always led to a change in level of organizations to provide acute stroke care? What was it about planning and structural characteristics together that also had this direct connection? With the qualitative interviews, with the in-depth qualitative data, not only can you look at the cases where both of those constructs, those conditions, were present, but you can also look at cases where only one change, and there was not a change in the outcome, in order to get a better sense of what planning and structural characteristics together added. I think it provides an example of how QCA and traditional qualitative research can directly inform and complement one another in implementation research. 

Qualitative analysis alone would not have revealed that relationship, a direct connection, between the positive change and the CFIR constructs in the outcome of interest. As mentioned before, there is now the next step, which we are doing now, is to return to the qualitative data to develop these descriptions of these solutions that came from the QCA analyses. 

Reflections are that QCA have this ability to distinguish between necessary and sufficient conditions, including combinations of conditions. It opens up this new possibility, which Laura Damschroder will be talking about soon, that you can independently verify your solutions in your study with solutions detected in other data sets. There is an opportunity to replicate findings independently by collaborating with other implementation researchers, who can the run queries against their own data sets; use QCA to see if they get similar results. This has already started to happen on an informal level. Finally, QCA can be applied across studies. This is where Laura will take up the presentation and walk you through her work and some of her findings so far with QCA. 

Molly:		Thank you. Laura, you should have that pop up – there we go. 

Laura Damschroder:	Hi, so I am going to extend what – so far, Edward has talked about application of QCA in a single study, and I love the way that he stepped through so that you can really see visually, in essence, what QCA is all about. Again, it is based on Boolean algebra. When you have just a handful of cases and a handful of variables, you could almost just do this by hand, and really, it is like a pattern analysis of what cases are in a particular set of interests and what cases are not, and what are the combinations of conditions that may have led to one versus the other. 

Now, when we start extending the use of QCA into larger data sets, and Edward did mention that one of the powerful things about QCA is that it can be used, or it has traditionally been used on smaller data sets, so you do not – one of the challenges in implementation science, of course, is that our unit of analysis is often organizations, clinics, collections, or collectives of individuals, and not individual. It is very difficult within a single study to have sufficient and to really be able to tease apart and understand the interplay between contextual factors and the profits of implementation. QCA really allows you to be able to open the box on that. We acknowledge – many people have been very frequently acknowledged in the literature, and for those of us who have been engaged in implementation, or implementation research, know what a complex process this is. We are dealing with a lot, or considering, mediators, moderators, if you want to use regression, language, and also, the interactions between those myriad variables. 

QCA is a powerful tool, as Edward showed just within a single study. What we have done is started to apply QCA to a repository of studies that were just beginning to build, that currently is comprised of seven studies – actually, data from seven studies – and so far, we have 53 cases across those seven studies. These were all conducted within the VA. They include three Behavioral Change Programs around weight loss and lifestyle change, one TeleRetinopathy Program, and three Specialty Care Programs. The unique thing about these seven studies is that they all use the CFIR framework to qualitatively code the presence of CFIR constructs within the context within each of these studies, and then also went through the additional step of applying ratings for those constructs, as Edward showed in his particular study. Eventually, soon, Edward’s RE-INSPIRE stroke study will be a part of this data set as well, and then we will be able to continue building our cases. 

In this particular repository, we are not looking at change. We are simply looking at outcomes at one point in time. The outcomes are slightly different within the individual studies that are included within this, but within each of those studies, they were characterized as being successful or not successful, and then the same with each of the constructs, in terms of their positive or neutral or negative inflow on implementation success. 

With that intro, we have quite a repository. CFIR has 39 different constructs, so we have as many 39 different variables for each of those 53 cases. Like Edward displayed within just one study, we have our cases arranged. This is actually called the truth table within QCA language, and this is the table that is used in the actual Boolean analysis. Again, we also used a crisp set approach. That means that even though the ratings were applied on a +2 to -2 scale for each of the conditions or the CFIR construct, we coded those ratings to zeros or ones. In most cases, I am going to talk about an exception to that in a bit, but in most cases, we coded a one anywhere where there was a positive – either a weak or a strong positive influence of that condition as represented or as described by the CFIR construct on implementation, then the same for success, we actually coded. There were a few cases in a couple of the studies that were characterized as moderately successful, and we coded those as _____ [00:33:54] was successful. Our ones in the success column here actually represent either moderately or successful, and the zeros are the sites that were much less successful, so they are on the low end of the scale, in terms of their implementation success. Again, we have the CFIR constructs arranged across in columns of the one and the zero ratings for the presence or absence of a positive influence of each of the CFIR constructs. 

What you will notice in our data set, unlike Edward’s and unlike within individual studies, is that we have a lot of missing data. This is a unique, special characteristic of this particular repository of data. The reason we have missing values is that within each study, decisions are made about which CFIR constructs to evaluate, number one, because no single study actually evaluated all 39 of the CFIR constructs, and number two, those decisions were made on priority, in terms of the importance of the CFIR constructs for that particular implementation effort. in some cases, especially with one of the studies where we did go in with the intent of coding all 39 constructs, but acutely did not have enough information to be able to include consideration of all of the constructs. That means that when we put the cases together across the studies, the individual studies are looking at different combinations of the CFIR constructs, and so when you put them all together, it results in missing data, because they are not all looking at, for example, the same CFIR constructs. 

This is a graph that just shows the distribution across. The CFIR constructs that I have here, there are about a dozen or so of the constructs, these are the most commonly occurring constructs. This list actually goes on much longer, but those were coded less than 50% of time. You can see that there was only one construct, and that is compatibility of the program or the evidence-based program or intervention that was seen implemented with the context or clinical context into which it is being implemented. All seven studies across all 53 cases did code that particular CFIR construct. As you can see, we have a high-level rate of coding for other CFIR constructs, including adaptability of the intervention, leadership engagement, reflecting and evaluating, which are all in the 90th percentile or above, but the same cases that are missing coding of those particular constructs are not consistent across the constructs. When we look at different combinations of variables in the QCA analysis, it is going to pull in different combinations of ______ [00:37:21], depending on whether the ratings are missing or present. 

I am just going to pause here. Edward did mention the idea of consistency and coverage, and I just want to come back to that and say, that it is important to look at the fit of those solutions that are created by doing the software analysis or the QCA analysis. One way of assessing fit is to look at the consistency of the solution, and this is the proportion of cases in a configuration that share the same outcome. For example, we may have a case of 80% - in Edward’s case, he had 100% of the cases with positive reflecting, evaluating that were also successful, but that is not always the case. In this example here, I talk about 80% of cases in a solution that says that leadership engagement in combination with reflecting and evaluating were successful, which means that 20% of the cases with positive leadership engagement and positive reflecting and evaluating were unsuccessful. It is not always a perfect solution. 

Then there is also the concept of coverage, and coverage is talking about the proportion of cases with the outcome of interest, for example, successful implementation, that are represented in a configuration or in a solution. For example, I may develop a solution where only 75% of the successful cases are represented by that solution, so we have not explained 25% of the successful cases with that solution. Just to keep those criteria in mind. 

Now, what we have done is we actually did a series of QCA analyses with these cases, really trying to understand the implications of analyzing different combinations of CFIR constructs. What we found in our early analysis is that the solution sets were different based on the combination of variables; sometimes, as Edward mentioned earlier, in surprising ways. Part of this is because we have different combinations or different sets of cases that are being included in the analyses because of the missing data that I talked about. 

This is just in one example in one of our series of analyses. We looked at four different CFIR constructs: compatibility, adaptability, leadership engagement in the implementation initiative, and reflecting and evaluating. Just real quick, because reflecting and evaluating keeps coming up, this is a very important construct. Just in nutshell, reflecting and evaluating is the extent to which the people involved in the implementation are taking the time and space to first of all, assess their progress toward implementation and how things are going and reflect on that, both qualitatively and quantitatively. 

Doing an analysis with four different constructs or conditions, as in this one, creates 16 possible combinations; 2^4 different possible combinations of ones and zeros across those four conditions. In our data set, with our 53 cases, we covered – we had at least one case that covered 13 of those 16 possible combinations. This is kind of important because if we only had covered two of those combinations, the analysis would not necessarily result in a valid finding. 

In this particular analysis of the 53 cases, we were able to include – 46 of the cases of the were missing, so that means 53 minus 46 cases had missing values and could not be included in this analysis; 26 of those 46 sites where our cases were successful, and 20 were not successful. This is a fairly balanced distribution, which also helped the analysis. 

A solution that came out of this particular analysis is that leadership engagement in combination with reflecting and evaluating leads to success. What is notable here is first of all, unlike Edward’s approach finding of reflecting and evaluating alone, in our data set, where we had more cases and more variation in combinations of conditions, we found that it needed to be in combination with leadership engagement. The other thing to note here is that compatibility of the intervention with the clinical process or values of clinician and then adaptability of the intervention were not important constructs within this solution set. 

Reflecting and evaluating in this solution set had to be positive. For leadership engagement, the thing to take note of is that we coded a one if leadership engagement was not negative. What this means is it is important for leaders to just not get in the way and to allow the implementation process to move forward. They did not necessarily have to be positively, visibly, actively committed or engaged in the process, but at least they had to not block progress. 

In terms of our coverage of set statistics, what we did is we adjusted coverage of computations to take into account those missing cases. If we were to look at coverage of our 53 cases and accounting for the fact that we were not able to include seven of the cases in this particular analysis, we still – this single solution covers 69% of the cases. For consistency, it is not 100%, but it is fairly high, and this means that 83% of the cases with a not negative leadership engagement and a positive reflecting and evaluating did have successful implementation. 

In our next analysis, we wanted to include more consideration of more conditions, and we added two more conditions, which means that we had a total of – so there were 64 possible combinations to consider, and our cases that were included in the analysis covered 23 of those. Now, you will see that we have fewer cases in the analysis, only 36, rather than the 46 of the earlier analysis. This is, again, because cases were missing values for these two new conditions: networks and communication, which is looking at the quality and nature of professional relationships across the organization, and then also communication, and then design quality and packaging of the particular intervention. In this solution set, we had higher coverage, 76%, and consistency of 96%, so higher consistency. Adding these two new conditions resulted in a much more complex set of solutions, so red is not just having one solution. This solution was actually a set of solutions. The first thing is that we had five different solutions, and this is speaking to the idea of equifinality, which says that in this case, there were five different pathways that were identified that could lead to success. In four of five of those solutions, leadership engagement was important, and again, this is a not negative leadership engagement. It could be in combination with reflecting and evaluating and design quality. This is one pathway, having either a not negative coupled together with positive ratings for two additional constructs, reflecting and evaluating and design quality and packaging of the intervention, what is associated with, or leads to, success. Instead of design quality and packaging, if that is not rated positively, then compatibility needs to be rated positively. 

Then another pathway is leadership in conjunction, or in combination, with high-perceived adaptability or positive adaptability in conjunction with networks and communication is a third pathway to success. 

A fourth pathway to success is leadership in combination with design quality and packaging and compatibility. 

Then the fifth solution is that if leadership is coded negatively, basically, that can be – so a not negative leadership is present in combination with any of these above pathways, then the combination of four different conditions is necessary to achieve success. 

In conclusion, first of all, we need to be able to continue to build this case repository so that we can have more coverage of possible combinations, and in part, to overcome the problem of missing data. We found that there are different solutions depending on the case set that is used in the analysis, or the set of conditions that are used in the analysis. What this says is that we definitely have complex causality. There is no single, simple pathway – that there is not a single, single pathway to success. It depends on combinations of multiple conditions. What we are finding, in part with Edward’s results and in part with our results, are that the most commonly occurring conditions that are necessary, not always sufficient but certainly necessary, for success include leadership engagement, reflecting and evaluating, and compatibility of the intervention with context. The key here is that QCA analysis, as with any other analysis, is not just a plug-and-chug approach. You really have to understand your data and link it back to your qualitative, or your source data, to really understand how is it that these different pathways, and not others, lead to success versus not success. Having a priori theories is important. Triangulating between different approaches, including QCA, and qualitative, as well as statistical modelling, if that is available to you, and then, doing process tracing, again, back to the qualitative data. 

Just a quick note, we have some slides with resources listed, and those are available. You can download the slides either now or on the QEURI CyberSeminar website, but the software is free, and this is what is really wonderful. It does support the software that Edward and I both used. It is called fs/QCA. There are many other software packages as well that support both crisp-set and the more complex fuzzy-set QCA approaches. There is a learning curve. Edward and I spent oodles of hours, I am just going to say oodles; he says 10-20 is an estimate. I would say maybe more than that. Just setting up your data, you have to be very careful about how you set up truth tables that are fed into the analyses, and then also, in terms of interpretation. 

There are many QCA books that the two of us found very helpful, and they are listed here, and then also articles, and I highly recommend especially this top article by Cragun that was published in the Journal of Mixed Methods Research this last year, that actually used the CFIR framework in implementation as an example to steps through applying QCA. 

There is QCA special interest group on VA poll, and the URL to that is available on a slide that will come up at the end of the presentation. Molly, I will hand it back to you for the last poll question. Our last question is just to check in. We asked earlier about your level of interest in QCA, and the responses are not very interested, somewhat interested, interested, extremely interested. Molly, you might be muted still. 

Molly:		Hi, sorry about that, my audio seemed to have cut out for a second. Okay, it looks like we have just about two-thirds of our audience responding thus far, and we have seen some change in the responses. I am going to go ahead and close the poll and share those results. So it looks like 4% are responding not very interested, 19% somewhat interested, just under half are interested, and 37% are now extremely interested, which has gone up from the 20% when we asked it prior. Thank you very much to those respondents. Laura, I am going to turn it back to you so that you can put up the contact slide. Perfect, thank you. We are ready to get right into Q&A, if that is all right with you. We have lots of great pending questions. For those of you that joined us after the top of the hour, if you are wanting to type in a question or comment, please use the question section of the Go To Webinar control panel down at the bottom of your screen. You can just click the plus sign next to the word Questions, and you can submit it there. We will get right into it. 

How is the outcome measured, level of organization for acute stroke care? 

Dr. Edward Miech: 	Yes, thank you for the question; also the topic of another presentation. It is instrument we used called the group organization score. It ranges from one to ten. Also happy to share that, it was the topic of an oral presentation at the NIH Science of Dissemination Implementation Conference last month. If you contact me at that email address, I am happy to share the instrument and rubric with you and talk with you more about it. 

Molly:		Excellent, thank you, Edward. The next question: I wanted to clarify the solutions. Is solution one having reflecting and evaluating and having planning and no structural characteristics? So reflecting, evaluating, and having planning and not structural characteristics. 

Dr. Edward Miech: 	Sure. 

Laura Damschroder: 	Edward, I think that – yeah go ahead. 

Dr. Edward Miech: 	Yeah, I will take a stab at that. I guess to use another example not shown in today’s presentation. In our data set, if you look at strong and effective champions having a positive influence on implementation, you will see that those champions +2 are consistently present for sites where they made improvements in organization of acute stroke care. Strong and effective champions +2 were also present for cases that did not have the outcome. As a result, it was not the strong effect of presence of champions that was defining about that set. When you did have reflecting and evaluating, you generally also saw a change in these other constructs, like champions and perhaps leadership engagement. That does not mean that the other constructs are not also important, but it does make it clear that you can be a strong and effective champion, or have a change in that construct, and still not be reflecting and evaluating. The solution indicates that it is getting reflecting and evaluating that is paramount, at least for some of the cases that had improvements in their implementation outcomes. In a sense, sometimes a change in a specific condition, or set of conditions, also implies a bunch of values and other CFIR conditions, but those CFIR conditions, by themselves, are not consistently and directly connected with the implementation outcome of interest being present. Laura, I do not know if you would like to add anything to that. 

Laura Damschroder: 	Yeah, I think just to clarify what Edward was saying with that set of solutions is that there are two ways basically, or two different pathways to success. One is that if you have strong positive reflecting and evaluating, that explains some of the successful cases. The second pathway to success was the combination of planning with positive changes in structural characteristics. So the planning plus structural characteristics, that was also a pathway to success. 

Molly:		Thank you, I think that answered part two. They wanted to know if solution two was having reflecting and evaluating, and having planning and structural characteristics. 

Laura Damschroder: 	Yeah, no, solution two would be, yes, that is right – planning plus structural characteristics. 

Molly:		Excellent, thank you both. Lots of great questions coming in. Are there standard cutoffs for what is good or adequate consistency in coverage? 

Laura Damschroder: 	Do you know, Edward, if there are specific cutoffs? I know, for me, looking at – I look at solution sets relative to one another, and I want to try to maximize. 

Dr. Edward Miech: 	Yes, and you see different values in the literature. I think for single studies, which are different from synthesizing across studies, you see 0.8, 0.85, sometimes 0.9 cited, but again, it just kind of depends on your data set. Naturally, the higher the value, the better, because you are covering more of the cases, and you are having a direct, explicit connection in more of the solutions. 

Molly:		Thank you for that reply. Does the QCA software work with quality improvement studies? 

Laura Damschroder: 	I think it is not so much a question of will it work with improvement. I think the answer can be yes. The challenge is in coding your data so that you first of all, define the conditions that may be contributing to improvement success, and that you have a way of coding improvement success versus not success. 

Dr. Edward Miech: 	Just to add that, to Laura’s response, we focused a lot on contextual issues and intervention characteristics. You can see how using this approach, if you have a multi-component intervention that has, say, six different parts to it, you can certainly, if you have a way assessing to what extent each component was delivered or implemented at various sites or cases, which components of that complex, multipart intervention really mattered, in terms of the implementation outcome being present or absent. There are different possibilities that open up when you start to look at complex and multipart interventions or implementation strategies, where you can start to assess the connections between specific components of those interventions and implementation strategies with the outcomes. 

Laura Damschroder: 	That would certainly go for quality improvement as well. 

Molly:		Thank you, great, thank you both. We are approaching the top of the hour, but we still have a few pending questions. Are you two available to stay on and answer them so we can capture it for the archive recording? 

Laura Damschroder: 	Yeah, I can stay on for about another three minutes. 

Dr. Edward Miech: 	And I can stay on for another ten. 

Molly:		Okay, sounds good, thank you. Any of the attendees, who do need to leave at the top of the hour, please, when you exit the session, wait just a second while the feedback survey pops up and provide us with some feedback for the presentation. 

What ratio would you suggest for conditions versus cases? 

Laura Damschroder: 	Is there a rule of thumb, Edward? I can say that I have run analyses that had way too many conditions, and I will tell you that one symptom of that is you come out with nonsensical findings. The other thing that happens is that the findings, the conditions, like the solution sets, end up describing individual cases. For example, in an extreme example, let us say you have ten cases in your analysis, you may have ten different pathways to success, and basically, what the software is doing is just regurgitating the conditions for those ten cases, because there are too many. It cannot find a solution set to explain with fewer solutions, because there are too many variables or too much variation across those variables. 

Dr. Edward Miech: 	I would just add to that, we scored 22 different CFIR constructs for those 33 sites. In the end, one by one, our team did over 700. I think that with QCA, you talk about cases and conditions instead of, say, with statistics with other ratios and variables. It implies this shift in perspective, so instead of looking at how individual variables, one at a time, track with outcomes, you are looking at, instead, how cases directly link to outcomes, and then what are the sets, the groups, that those cases belong to that separate and distinguish them for having the implementation outcomes from the rest that do not? So by retaining that connection to the case, that is where part of the term of qualitative in QCA comes from, even though it is a numerical method. It is intended to be holistic. To get back to the question, the more conditions you have to work with, I think the better in being able to, again, distinguish those cases that did have the implementation outcome present from those that did not. If you only have, say, three or four, you might not have enough to be able to distinguish one set from the other. 

Molly:		Thank you. One of our attendees did write in, citing Rihoux and Ragin, saying the rule of thumb for cases to conditions is about three to four cases per condition. It is a general guide, not a hard and fast rule, so thank you for their input. 

It looks like sites not improving or getting worse were excluded from Edward’s analysis. Is this correct? 

Dr. Edward Miech: 	From that particular analysis, it only looked at sites where positive change was observed, but there are dozens and dozens of analyses for RE-INSPIRE, and one of them could very well be those sites that actually saw reverses that actually ended up lower over time than where they started. What was distinctive about them? It just depends on what your focus is with each of the analyses. You saw this a little bit with Laura’s example. You have a lot of flexibility with how you create higher order constructs, say from the +2 to the -2 values from the CFIR constructs. You could say I am really interested only in the strong positive influence, so it is +2 or nothing, so I am interested in the +2, which would be coded as one, and everything else is a zero. Or, I am interested in the positive, in which +1 or +2 together would become a one, and everything else would be a zero. The same thing with the negative influence, or the not negative, where in which case, if it is, say, a zero, a one, or a two, that all becomes one, and a negative one and negative two – so zero, one, or two would become one, and negative one, negative two would become zero. That gives you a sense that it is not so much the positive influence of leadership engagement that always was connected with the outcome, but rather, there was not this kind of toxic negative influence of leadership that swamped out the effects of all the other constructs, with the one exception of that one solution that Laura showed that had four or five constructs operating together. 

Molly:		Thank you for that reply. Dr. Damschroder did need to sign off, so if any of your questions are specific to her, you may want to email her off laura.damschroder@va.gov. We have a few more questions. In what situations would QCA be better to use than something like multiple correspondence analysis? 

Dr. Edward Miech: 	I am not familiar with multiple correspondence analysis, so I cannot answer that directly, but I think QCA is just another option, another approach, that is intended to complement rather than replace other existing approaches. I think we have talked about complex causality. QCA solutions also indicate configurational causality in the sense that the outcomes emerge from this distinctive set of conditions. That is not the same as saying these set of conditions is a causal mechanism of the outcome, but somehow this configuration, this particular combination, is such where the outcomes can emerge. They might be playing some kind of facilitating role, in that it makes sense to combine QCA with qualitative research, like we were talking about, going back to the qualitative research to develop thick descriptions of the solutions, as well as using techniques like process tracing to be able to understand beyond the configurations where the specific causal mechanisms and causal change that to lead to outcomes, and that is a different approach and goes in different area and different territory than QCA does. The two really seem to complement and build on each other quite well. Perhaps it would also complement the earlier approach that the _____ [01:06:39] have been asked about. 

Molly:		Thank you. As an IRB chair, I am curious how the first study that was presented was handled, as far as interactions with an IRB. 

Dr. Edward Miech: 	Well, RE-INSPIRE, and this is more detailed in the presentation, was a companion study to a randomized trial called INSPIRE, where there was quality improvement collaborative about improving stroke care, and half of the sites were randomized, which is _____ [01:07:12] collaborative and any other half for control. This was a follow-on study that happened a year later and was observational, and it was intended to assess the impacts, influence of the collaborative as well as other things that were happening in the VA; really, it took acute stroke care around that time. By design, it is prospective, it is observational, it is longitudinal and met again, especially to look at the influence of local context on local practices and local organization. In an interview study, it involved, again, going to sites, and it was voluntary participation by all participants. All the protocols were followed, in terms of notifying the medical center director ahead of time that we were coming, that they had the right to ask questions and to seek further information, and ultimately, to ask us not to come, if that was the decision. Just giving 33 site visits is a whole other story and was an achievement in itself. We did manage to go to every site three times, but we had to do a lot of listening and a lot of troubleshooting along the way. 

Molly:		All right, thank you. We just have two pending questions left. Do you have any tips on calibrating the data, for instance, making decisions about inclusion in a characteristic set? This seems to be a piece that people find difficult. 

Dr. Edward Miech: 	Yes, calibration is this key concept in QCA, where when you are assigning membership to a group. It is not based on the average of that condition or variable but some kind of external criteria. I think the books and the literature get into this in as much detail as you would like. I do not have any advice to offer right off the top. With fuzzy-set, that is when you can start to get into 0.8 and 0.9 memberships, and when you are doing the analysis, again, like I was talking about before, you can create higher order constructs, like just a +2s or 1s and everything else is a zero. Or, the ones and the twos together are ones and everything else is a zero. You have the opportunity as an investigator to look at these different higher order constructs, say with your +2 to -2 data, to be able to zoom in on what is it that is distinctive about that set that distinguishes it from cases where the implementation outcome is not present. This is covered quite extensively, I believe, though, in the books and the chapters on QCA. 

Molly:		Thank you and the final question is regarding the special interest group poll site that we have up on the screen right now. We have somebody who is working without compensation for the VA, so they are not assigned a VA email address, and they are wondering if they have any way that they can be involved in the efforts of the group without being on the poll site? 

Dr. Edward Miech: 	Yes. We would love to have as many people who are interested in QCA as possible, and there is an active user group as we kind of share what we have learned and what we have done. If you do not have a VA email address, please contact me. I will send you all the materials that are available on the QCA _____ [01:10:50] on VA polls. Going forward, it has mostly been an access to knowledge resource up to this point, but if active discussions get going on VA polls, we will figure out a way to be able to include people who are outside of the VA and do not have access to it. So we will figure out alternative forums in order to continue those discussions. Please, by all means, contact me, and I will send all of those resources right away. As our numbers increase, hopefully figure out ways to be able to share and discuss across VA and not VA forums. 

Molly:		Excellent. Well we have reached the end of the Q&A. Do you have any concluding comments you would like to give to the audience? 

Dr. Edward Miech: 	Since we are over time, I would just like to thank everyone who attended today’s CyberSeminar for coming and for you interest. Please feel free to contact me or Laura or Julie Lawry [PH] or many of the other people who are interested in QCA. We are all in this together and happy to share with you what we have learned and what has been helpful and to be able to support one another in using this approach, again, in conjunction with other approaches. I do not think any of us see this as an end in itself but rather, a means to more deeply understand what is happening in our data sets and to be able to use it in conjunction with other approaches. So thank you again for all who participated and attended today’s CyberSeminar. 

Molly:		Excellent, well thank you so much for coming on and lending your expertise to the field and making yourself available afterwards. Of course, thank you to Ann Sales [PH] and Christine Kowalski [PH], who helped organize this series, and thanks to our attendees for joining. I am going to close out the meeting now, so for attendees, please take just a second to fill out the feedback survey that is going to pop up on your screen. Thanks again everybody and have a great rest of the day. Bye, bye. 
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