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>>>FRANK MARTIN: Good afternoon, everyone. And thank you for joining the webcast on systematic reviews and meta-analyses. This webcast provides an overview of the topic and is based on a workshop recently conducted by our presenters. I'm your host and I'm with NCDDR, based in Austin Texas. Our regular host is on assignment. Joining me today to help moderate the webcast is Kathleen Murphy. We will be cohosting today's webcast and getting your questions to our presenters. Before we introduce today's presenters I want to thank our partners at ILRU in Houston, Texas.

There are some materials accompanying today's webcast that can be found on both ILRU and NCDDR websites. In addition to the description of the websites and bio graphical information about your presenters there is a text file and word file. Please remember this information is copyrighted and cannot be used without the written permission of your presenters.

You can submit questions to the presenters at any time during the webcast. To ask a question go to the smaller window under the right under the presentation slides window. Click the submit button after entering your question. Or you can send e-mail to webcast at NCDDR.org. If anyone has technical difficulties call ILRU at 7135200232 and dial 0 for the operator to ask for assistance. This number is both voice and TTY capable.

We would appreciate your feedback by filling out an evaluation form at the end of the webcast. Click on the button on your media screen. You will find an evaluation of the form. I will remind you about this again at the end of today's presentation.

Now I'd like to introduce our speakers. We're pleased to have Drs. Ralf Schlosser and Oliver Wendt. C2 is an international organization that was founded on the principle of system attic reviews -- will help in improving policy and services through its reviews and annual colloquium the -- our presenters are active in the C2's Education Coordinating Group which recently embraced the development of a disability subgroup. You can learn more about C2 and the disability subgroup by visiting NCDDR's website.

Our presenter is a professor and chair of the department of speech language pathology at Northeastern University. He has published several systematic reviews many meta-analyses and conducted original single subject experiments to study the effectiveness of augmentative and alternative education. He is a current grantee and fellow of the American association on intellectual -- he is a cofounder of -- he's actively involved in the Education Coordinating Group of the Campbell Collaboration and serves as co-chair of the C2's Disability Subgroup.

Oliver Wendt is involved in hearing sciences at Purdue University. He teaches courses on severe disability and research methods. His professional preparation is in early intervention for children with disabilities. He's conducted analyses of experiments and is investigated (indiscernible). He's an active member in the Education Coordinating Group and the Methods Group of the Campbell Collaboration. Dr. Wendt serves as chair of the C2's new Special Education subgroup. Now I will turn it over. Doctor Wendt?

>>>DR. WENDT: Can you turn on slide 2. I would like to give you an overview of what we are going to do today. We would like to give you an introduction on how to use systematic reviews and while we are doing that we will point out differences in the systematic review of single subject designs versus group designs. We will end this presentation with a period of question and answers. Some of you have already sent questions and we will answer those at the end and others have the chance to post questions during the webcast. Next slide, please.

 I'd like to start off with some definitions. When we talk about systematic review we usually mean the application of certain procedures that help us to limit the bias when we collect research literature, when we appraise those studies and synthesize those studies on a particular topic. The reviews do not have to be meta-analyses. When we conduct a meta-analysis that means we're having a systematic review of the research literature where we're applying certain procedures and those statistical procedures would help us study outcomes across a body of research literature. It would integrate the findings. Meta-analysis is adopted by many fields -- health science education and psychology to empirically based practices. It is a method to find research findings and to evaluate the treatments of diagnostic tools. Next slide, please.

 This slide shows you that many decades ago when systematic reviews or narrative reviews when they were undertaken, the purpose were not that open and transparent. The evolution of systematic review methodology and meta-analyses are more transparent, more open to everyone and people in the idea of circumstances can easily replicate these studies. Next slide, please.

 This illustration shows you how comprehensiveness and transparency of methods applied are relatively high in systematic reviews and meta-analyses and the potential for bias is diminished. If you go down the hierarchy across traditional reviews, course work papers and clinical expert opinion you see how bias increases as we go further down -- the transparency gets worse across the lower end methods. Next slide, please.

 Now I'd like to talk a little about single subject experimental designs. They have become valuable for documenting these practices. Single subject experimental designs examine pre versus post treatment. Sometimes there's one participant -- often times five to six or eight or more. These designs actually experimental because they reveal causal relationship between dependent and independent variable between the treatments we're interested in and between the targeted skill, target measure and observation. The control for (indiscernible) by deploying repeated and reliable measurement between subject comparisons and there's also systematic application to enhance external validity. One of the major purposes of single subject external designs is to determine treatment efficacy and that's why they're used often to establish empirically supported treatments. Next slide, please.

 The evolution of evidence-based practice has become more interested in how effective our treatments. And this has boosted the need for not only single subject experimental design but also for synthesizing those designs because through the evidence-based practice movement we are now encouraged to look at the larger, the broad range of studies synthesizing the research base to make final decisions about treatment efficacy. We need to find ways to synthesize these studies in meaningful manners. That is why meta-analyses have become such an important topic these days. Next slide, please.

 For those of you that are not quite as familiar with single subject research methodology, here is an example. This shows a multiple baseline design. There is one participant in an initial treatment effect is established in that first baseline looking at one behavior of that participant and that effect is replicated looking at familiar but independent behavior in the second and third baseline. This replication across the different behaviors enhances the internal validity of the design. Replication in the module baseline design doesn't necessarily be to be behaviors. It could be across different participants, also across different settings. And next slide, please.

 Here you have the address for the Campbell Collaboration. Within the remainder of our webcast we will follow the format they suggest for conducting systematic review on meta-analyses. If you would like to know more about the collaboration feel free to pull up their website. Next slide, please.

 The Campbell Collaboration is an international association, multidisciplinary association. The mission is to prepare, maintain and make accessible systematic reviews of the effects of interventions and Campbell is modeled after its sister organization in the medical health field, called the Cochrane Collaboration. Some of you may have heard about them. As we mentioned before we will follow the Campbell format for conducting systematic review. The following slides will walk you through step by step how to address the eight steps. The first step is about freezing our -- phrasing our research question for systematic review. The second step would be to define inclusion and exclusion to make sure what goes in the review and what does not. The third step is searching for the literature, locating the literature and the studies you're interested in. The fourth is supplying material for select studies that should go in. Fifth step is about looking -- assessing the quality. The sixth step is extracting data relative to con at the present time and study characteristics as well as medical data you would need. The 7th step is about analyzing is presenting the results in our review efforts and the last step is about the interpretation of our findings. I will now turn it over to Ralf who will talk about step number one.

>>>DR. SCHLOSSER: Good afternoon, everyone. I am going to address the first six steps, I believe. Starting off with a question -- similar to any original research in a systematic review it is important to clearly define the research question and one of the things that does is it helps you avoid retrieving irrelevant papers, both in terms of content and in terms of methodology. And so the question becomes what are important components of a good question? Next slide, please.

 So there are actually three components -- at least three components. Could be four. And these are population intervention and outcome. And examples of these -- for population it's pretty obvious. For intervention, one could look at a treatment such as functional communication training alone or one could also focus on combined treatments, functional communication training together with pharmacological intervention. What is important for the reviewer is to spell out exactly what kinds of interventions do qualify in the question, because it has implication for the conclusions to be drawn. In terms of the outcomes some systematic reviews focus on one outcome, one variable, such as problem behavior. And others, though, include multiple outcomes and the examples we're going to be talking about today in our example we have multiple outcomes. So in terms of the question, let me go to the Next slide, please.

>>>FRANK: This is frank. Just want to confirm we're on slide number 15.

>>>DR. SCHLOSSER:  Right. That's good, yes. On slide 15 you see an example of the ratings scale -- item from the ratings scale that we have developed for appraising systematic reviews and this is related to how the question is being asked. So while this scale is typically used to appraise the quality of a review that has already been done, it could also be conceivably used up front as the person is developing the systematic review. And sort of use it as a self-monitoring system to see whether your review question meets this requirement. Next slide, please.

 So on this slide you see two examples of review questions. The first one we'd like to think is a good one because it has all three components stated in the question. Population is there. The intervention is there as well as the outcomes. And the second question, though, is going to give you an idea of what is not such a good question. Kind of a negative example. If you look at this carefully you will note that there is no population stated. And the outcomes are only stated in terms of behavior change generalization and maintenance. These are categories of effects that one can look at but it doesn't say in what areas are we looking at -- speech production or social communication, whatnot? So this question has shortcomings and one can learn from -- I guess from looking at a negative example as well. So let's move on to the next slide, number 17, please. So once we have defined the question, the next step is to define inclusion and exclusion criteria. The important thing here is that these are being done up front and on the one hand a researcher may not know exactly what kinds of studies will be found. So there is sort of the need to be flexible or the desire to be flexible. On the other hand you want to be avoid being influenced by the results of the individual studies and by virtue of this influence and change your inclusion criteria as you go along. One has to find a middle ground there. Next slide, please.

 High quality systematic review will be transparent and very rigorous about stating the inclusion criteria and exclusion criteria in priori -- could be the time span or the type of research to be reviewed, et cetera. We continue on the Next slide, please.

Slide number 19. Show you an example from a review that we are currently conducting on the picture exchange communication system or P E C S, in short. What you see on the slide is we have criteria related to design and I want to point out only those that are specifically related to single subject. This review also looked at randomized control trials but this is not the subject of this talk today. For single subject we specified that the design could not pre-experimental such as AP design. Some people consider that as part of the single subject but it is pre-experimental and we decided to exclude that. More over, we need to be able to calculate outcome metrics -- that is, the data presented in the original studies need to meet certain requirements in order to be included if we're to apply some of our outcome that Oliver will address later in the talk. One of those is a graphic display needs to be there and there needs to be session by session time series data. The presence of a baseline is another one that could be important. Finally, in terms of population you will see here that we've specified autism spectrum disordered but made sure that we did not include Aspbergers -- these children are not candidates for alternative communication, which is the intervention we focused on. Next slide, please.

 Some more inclusion criteria from our example -- these are related to the intervention itself. PECS has six stages so we need to specify that we included all studies regardless of whether they're used only -- studied only in one phase or six phases. And the child needed to be the primary target of that intervention rather than a communication partner, teacher, or speech language pathologist. I mentioned earlier in terms of the outcomes, the outcomes we included are rather broad, which later on, as we will aggregate these data, we need to be sure we aggregate apples with apples and oranges with oranges. So we might need to do separate. So this concludes the second step. Now we're moving on to the Next slide, please.

 Locating the study. This is slide 21. In locating the studies, the important thing I want to emphasize here related to single subject is that obviously everything else applies to good searching as it would for any other systematic review. We need to know the databases, know what journals are indexed and so on. However, at this point in time there is no reliable quality filter to retrieve single subject designs. For randomized control trials you can in some database provide your key words with a quality filter and it gets you only those that are randomized control trials. If you wanted to do this for single subunit it would not work -- that has been our experience in developing tutorial papers on how to search. Because sometimes single subject designs are indexed as case studies, which they are not obviously, and sometimes they're indexed as clinical trials. So there's quite a bit of variability here. And this is maybe something that the folks, since they're the most prominent user of single subject design to collaborate with the data base developers to get this straightened out so we can do better searches. One would have to --   

>>>KATHLEEN: This is Kathleen. I'm not sure everyone in the audience with who the ABA folks are.   

>>>DR. SCHLOSSER: Association for behavior analysis. Yes. Next slide, please.

 Search strategy that Oliver and I have found useful is called "Pearl Growing." What it means is you -- once you've located a study that fits the profile of the inclusion criteria very well, so called pearl, you check the databases and find out how this pearl has been indexed in these databases. Then what you can do is apply these key words in your new search string and hopefully retrieve others like the pearl, other studies like this. We have found this to be a useful strategy. Now let's move on to the next slide, number 23, please. Once we have searched, we then will be getting many, many more studies than we actually select. So there's a process of selection taking place where we have to apply the criteria for inclusion using the checklist. The important thing here is for -- for this step is to select studies in a reliable manner. That means one would have to have a second or third person checking, applying the criteria to a certain percentage of the pool of studies to calculate agreement on inclusion. Another good idea is to keep a log of rejected trial. So you identify the studies that were excluded and also report on why they were excluded. In other words, which of the criteria did they not meet? This can then be reported in the actual write-up of the systematic review or can be made available upon request. Next slide, please, number 24.

Now we're moving to step five in the Campbell process, which would be the assessment of the study quality. Actually speaking, this part is step six; however, the Campbell folks, I believe, took this out as a separate step in order to emphasize its importance. So in order to avoid the garbage-in/garbage-out analogy, it's important to (indiscernible) for the quality of studies included. Today we're going to emphasize quality appraisal as it relates to single-subject design. Next slide, please.

 This is a very nice quote from Hedges and Olkin (phonetic). It brings up the importance of quality appraisal. Let's move on to the next slide. So in terms of study quality we will focus primarily on aspects related to internal validity. So what features in a study contribute to the internal validity of the findings in ruling out extraneous variables? And in doing so, I'm going to address some of the tools that are available. Let's move on to the next slide, please, number 27. 

There are many tools for quality appraisal available in the literature on evidence-based practice or evidence-based medicine. However, there are not as many tools available for the specific purpose of appraising single-subject design. As single-subject designs have been mostly ignored in the dialogue on evidence-based practice coming out of the field of medicine, this explains why there is little focus on appraisal instruments of single-subject designs. However, we're pleased to say there are a few available and the first we're going to do is -- on the Next slide, please.

 This tool is called "the single case experimental science scale." It's developed by Tate and colleagues, published in 2008. And it is an 11-item scale, has ten points. I'm going to show it to you shortly. And the intent is to appraise methodological quality of studies. As far as we know this is the only evaluated tool at this point available. Next slide, please.

 The scale meets all the criteria or desired aspects that the authors set out to do except perhaps for the second one, including features of single-subject designs that are considered necessary to be valid. I will point out on the next slide -- if you could go to that one, please -- 30 -- why that is. But the scale was found valid by novice as well as expert readers and has been shown to be valuable by novice as well as expert readers. 

Here is a snapshot at the SCED scale. And I want to point out just a few things here where we have some disagreements with the items. Number 9, for example -- number 9 talks about statistical analysis. It presumes statistical analyses are being done when in fact most single subject designs do not rely on statistical analysis. There is no item that addresses the notion of treatment integrity. Whether or not the treatment was implemented as intended. There is no item addressing that. Furthermore, the recent literature -- most notably by Rob Horner and colleagues that describes important aspects of single-subject designs has not been consulted in developing this scale, so it is probably for that reason that there's not an item addressing the importance of repeated demonstration of experimental effects. So in short, we have some reservations about this scale. But of course it's the only one available that's currently validated. Next slide, please.

 Our group has started developing a scale as well. And I'm going to point out why we believe that it is more responsive to the critical features of single-subject designs. On the next slide you will see a snapshot of the scale. Next slide, please.

 It has 10 items, and I'm just going to point out a few that highlight how it differs from the previous one. For example, number 10 addresses treatment integrity. Number 8 emphasizes the importance of the experimental control, that it is demonstrated repeatedly. This is coming straight from the Horner paper in exceptional children. It talks about that the dependent measure needs to be measured repeatedly as well. So overall, we feel that it addresses more of the features, and it does not presume statistical analysis as a necessary component of single-subject design. That being said, the scale has not been validated. We are still having -- we still have to do that, so please keep that in mind. Next slide, please.

 The next scale that I'm going to show you is the CSSEDARS. It is a scale that is specifically geared toward comparative single-subject designs, so that compare two or more interventions against one another -- it has 100 points, and we -- please go to the next slide. 100 points arranged -- the higher the points, the higher quality of the comparative study. So far we have gone through the development of the manual along with the protocol and coded trial studies among the authors and revised the manual and so forth and resolved disagreements. But it has not, as of yet, been validated. Now I'm going to show you a brief illustration of the application of this scale with a study. Next slide, please.

 So this is an illustration of a study by Ralf Schlosser and colleagues and we applied a cedar (phonetic) scale to the study. Next slide, please.

 So this scale can be applied in two ways. One, you can apply it as quality appraisal -- as part of quality appraisal in a systematic review or you can use it for evidence-based practice purposes. For evidence-based practice purposes, if one of the items is marked "null," you can stop reading the paper because the study is flawed and does not required -- there are no practice implications. But just to point out the comparative items that are important here, for example issues like carry over effect, how is sequence effect handled, are participants biased towards one or more conditions up front. You see here that it was scored as a 0 because they did not minimize -- sequence effects -- they did not minimize sequence effects. Next item, please. Next slide.

On the next slide you will see the rest of the items. And you can see that you then calculate the score based on the number of applicable items and you get a percentage and this study was deemed to be poor -- had a score of 49. Next slide, please.

 We still have to validate this tool and this next slide outlines briefly what we're planning to do in order to get this accomplished. Now I'd like to go to the next slide, 39, please. So this concludes the step five, the appraisal of the quality. And now we're going to talk about data extraction, which is step six. A coding manual and a coding sheet are as important to develop for meta-analysis of group studies as for single-study designs. So it is critical to minimize errors and bias in judgment in the coding process and necessary to apply a test both to manual and coding sheet. Next slide, please.

 In the data extraction process, there are typically two steps involved. One aspect focuses on the coding of study characteristics, and the second aspect is looking at the coding of effect sizes. I will have the pleasure to talk about the study characteristics and then Oliver will take it from there and talk about the coding of effect sizes. Let's move on to the next slide, please.

 41. In extracting data and giving you examples, we have relied on review protocol that is currently in process or progress with Campbell Collaboration on the effects of the Picture Exchange Communication System (PECS) that I mentioned earlier. We will only have time today to talk about a few of the coding aspects but would be happy to share the protocol with anyone who's interested in receiving it. Please send me an e-mail if you're interested. Next slide, please.

 In terms of study characteristics one of the obvious ones is the need to code for the type of research designs that are being employed, and -- in these studies. Here specifically related to single study you will see a list of the most commonly used single-study design. In addition to these, you could also code for the presence of inappropriate baseline trends, for example. The presence of flat 0 baselines. These are baselines that are at the 0 level consistently. And the presence of ceiling and floor effects. The reason for these additional aspects to code has to do with the application of the outcome metrics that Oliver will address in a minute. Let's move on to the Next slide, please.

 In terms of participant characteristics, these will vary from depending on the focus of your study, of your review. Here are a few examples from our protocol. These are really just meant for illustrative purposes and they may be completely different in your systematic review. So on this slide, as well as on the next slide, we have given you some examples. Let's go to slide 44 and then immediately go to 45, please. Okay. Here's some more participant characteristics, and then the last section that I'm going to address here is the intervention characteristics. We had to include things like adherence to the text protocol. How do we know that the experimenters adhere to the protocol as it was conceived by Bondy and Frost? There are other characteristics that could be coded as well such as length of intervention and so on. Now I will turn over to Oliver. Please let's move on to slide 46.   

>>>DR. WENDT: Okay. I will address the issue of extracting effect sizes in single subject experimental designs now. When we talk about effect size we mean some type of statistical measure is that indicates the size of an effect of the particular intervention under investigation. In meta-analyses effect sizes are needed to summarize the outcomes from single subject experimental designs for research synthesis to get a pool effect size across an entire body. We need to be aware that group designs and single subject research designs have very different (indiscernible). In group designs we often deal with effect size metrics such as (indiscernible), delta R squared and so on. In single subject research these methods do not apply. They're totally different sets of statistics to evaluate and establish effect size. So in the end group design affects sizes -- they cannot be combined. There are no statistical techniques out there to aggregate both and combine the two. So when you a do a systematic review where you have both group designs as well as single subject experimental group designs you have to calculate effect sizes for each. In the end when you report the results you have to analyze and report results differently for group designs versus single subject experimental group designs. Next slide. There is a huge debate as to what type of methods are most appropriate. Basically there are two parties out there. There's one party that promotes what we call nonregression based approaches and there is another party that has put a lot of time and effort into developing regression-based approaches. I will give a short overview on the nonaggression base of techniques first. Another name for the nonaggression base is the family of overlap metrics that indicates all these rely on the same principle -- namely, how much overlap is there between baseline and intervention data points. Within this family we currently have the following five that I will briefly mention. The first one is the percentage of nonoverlapping data. Currency of PND is the most established, most commonly applied, and most field-tested to analyze and establish treatment effect in single subject designs. In the recent review that Penn State and I have been involved in, we found about 45 systematic reviews in the -- across the behavior of social science field that use the PND to review intervention single subject designs. Since the PND has been criticized for things such as relying on one single data point when making the decision of overlap and nonoverlap we (indiscernible) have seen other metrics being proposed that calculate overlap in different ways. Some of these are the percentage of all (indiscernible) -- PAND or percentage of PEM. Also group in Texas about which (indiscernible) has suggested PDO and improvement rate difference, IRD. We won't have time to go into each one but if you're more interested in this, again feel free to send us an e-mail and we'll point out where to look up the references for these and where to find more information about them. One position that we have to make up front before we apply (indiscernible) to single subject research is are we dealing with increased data or behavior reduction data? Where we're starting out with high frequency of the target behavior, maybe problem behavior, and the intervention is supposed to reduce that problem behavior. In these instances the five metrics on the top of the slide that I mentioned first might not be the most appropriate to apply. There are two other metrics that have been designed to give (indiscernible) of reduction data -- these would be the reduction of PRD and the PZD. Next slide, please.

 As I mentioned before, all of these nonregression-based metrics rely on the same principle and that is how much overlap or nonoverlap is there between when you compare baseline data to intervention data points. On this illustration here we see the most established approach, percentage of nonoverlapping data and PND is calculating overlap the following way. You would identify the highest data line, then draw a straight line across over the intervention face and then you calculate the number of data points that are above that straight line. That number divided by the total number of data point ins the intervention phase gives you a percentage value and that's used as an indicator of treatment effectiveness. In other words, that proportion of nonoverlap would be used as an indicator of how much of intervention effect is really taking place. This is only one way of how to calculate overlap and nonoverlap. Other methods have been suggested and if you could move on to slide 49, please. You will see how newer metrics go about the problem. For example here is that metric that has come out of Texas by Parker and Venice (phonetic). PDO does not simply rely on one point. It could calculate overlap and nonoverlap for all data points in the baseline phase and there is a larger formula for all the nonoverlap and overlapping values being entered. That gets you a slightly -- maybe slightly different value than what you find in the PND calculations. What is better is a matter of investigation and I will refer you to a journal and some studies that have been done (indiscernible) in a little bit. And let's move on to slide 50.

>>>KATHLEEN: I have a question. The N this these graphs is a study.

>>>DR. WENDT: That is the number of data points. If you go back to slide 49 there are 10 data points in the baseline phase and 15 data points in the intervention phase. This has nothing to do with the overall amount of studies that we would retrieve for systematic review or meta-analysis. This is just about computing within one single study effect size.

>>>KATHLEEN: Okay. It's a give and effect size reported out by a study, the data point.

>>>DR. WENDT: Yes. Suggest some of the data points. There are formulas on how you would construct those numbers together, how you would combine them to devise an estimate of the actual intervention effect based on how many to overlap with each other.

>>>KATHLEEN: Okay.

>>>DR. WENDT: All right. Okay. I'm on slide 50 now. And so there's one strand of approaches, the family of overlap metrics. This is different from regression-based approaches. The newer approaches in this whole strand include the four-parameter model by Beretvas & Chung, who are currently doing research on it. And different from those -- that parameter model is an approach suggested by people in Belgium (Huitema & McKean, 2000). They are applying (indiscernible) to combine single subject experimental data. We would call that an application of multilevel modeling. Move on to slide 51, please.

In sum, what these regression based approaches do is they try to (indiscernible) the -- the way the data falls within baseline and intervention phases with a mathematical model. That model has regression coefficients in it and each regression coefficient indicates a different part of the data pat tern. Traditionally the regression coefficients are later beta 0, beta 1, 2, 3, and so on. Every beta stands for something else. If you look on the illustration on slide 51 you will see that baseline trend is being described by the coefficient labeled beta 1. The change in the mean level that shifts from baseline to intervention is described by a coefficient labeled beta 2. And then the pattern that you see in intervention phase, intervention (indiscernible) and (indiscernible) change that is described by the sum of beta 3 and beta 1. Move on to slide 52, please

52 shows you the entire piecewise regression equation. You can see beta 1, beta 2, beta 3 and so forth -- where do they fit in to all the different sums of the regression equation, what do they stand for. Unfortunately we do not have the time to talk about every single detail here but I've given a reference here and this is also in the reference list that goes along with the webcast and you can retrieve this paper and take a closer look at it if you're more interested in the regression-type of approaches. The common (indiscernible) of the regression-based approaches is they traditionally allow (indiscernible) of the data. Because we're talking about (indiscernible) data one intervention or data point is closely correlated with preceding or following data point. That poses a challenge because many of the models rely that the data is not auto correlated. That makes these regression types not as reliable and accurate in estimated effect size in a single-subject experiment. The people who are working and who are proposing these regression-based models are working on these and trying to adjust for autocorrelation within their equation. So we'll see a lot of change here in the future and lot of refinement as these methods develop over time. And slide 53, please.

There has recently been an issue of the -- came out a few weeks back. This issue addresses systematic reviews in meta-analysis of single subject experimental design. I have for example not been able to talk about the multilevel approach described in very much detail in this special issue so we would refer you to go to this journal and retrieve the papers of interest to you relative to these approaches from there. And let's move on to slide 54, please. The 7th step when following the Campbell formula for conducting a systematic review is to analyze and present the results. I'd like to briefly mention what the anatomy of a good systematic review would include. Start out with background and introduction. You have to say how your systematic review is different from previous review efforts and end in a strong purpose or question that justifies that -- that would be investigated now and is a peer research question following the guidelines I talked about earlier. The method section would mention the criteria for exclusion of retrieve intervention literature. Specify how to locate studies, what data sources are used, and what search strategies were applied to each data source. Would give an overview of the process of how the studies were selected that finally made it into the review. Let's move on to slide 55, please. 

To give your reader ship on overview many reviews put together a table that list the different search strategies and also list the yield. This can be very informative in two different ways. If another team of reviewers would like to replicate this type of review or closely related review they could look but find out what are good search strategies. For the practitioners who want to know what databases are better than others such a table can be informative in kind of revealing, okay, certain databases are better to target first than others. You get a much better yield out of some compared to others. Pulling together everything in a table like we did in this review -- that is recommended, it is a good thing.

 Let's move on to slide 56, please. The anatomy of the systematic review continues with putting together what did you do for data extraction? You would mention the features of your coding form and manual, protocol, describe and define your categories and describe overall forces of data extraction. Important is to report reliability data on the exclusion and inclusion as well as coding positions that will (indiscernible). Anatomy continues with presenting the results and depending on how much statistical methods you'll be able to apply. You would have descriptive results and if you have meta-analysis would be able to report more influential results. That only applies if you can conduct procedures on your pool of studies, if the studies are homogeneous in nature it's recommended to stay away from statistically aggregating.

>>>FRANK: This is frank. We have about 30 minutes remaining.

>>>DR. WENDT: Thank you. The systematic reviews usually (indiscernible) and conclusion section and finally with references in anything that might go into the appendix. Let's move on to slide 57, please. The last step in the format of the Campbell Collaboration is interpreting the results. That would be depend on what outcome metrics you have selected. In group designs, as I mentioned before, there are different outcome metrics and different interpretation of guidelines. The strong intervention effect when using (indiscernible) would be a point -- 5.8. If you are using the percentage of non(indiscernible) data you're not using these types of values. You're having percentages you're reporting and would look up interpretation of the guidelines for PND -- everything that's 90% and 100% is regarded as highly effective. The outcome metric dictates what the interpretation of guidelines would be for your making interpretations out of your effect (indiscernible). Let's move on to slide 58, please.   

 Finally, after completion of your systematic reviews you're looking for good (indiscernible) to disseminate your review and reach a broad audience. There are journals and conferences but there have been organizations that focus on making systematic reviews available. We've already mentioned the Campbell Collaboration -- people can go to, can enter search terms and retrieve systematic reviews interested to them. A similar procedure is in place at (indiscernible) and NCDDR are also (indiscernible) -- we recommend going to if you want to retrieve systematic reviews related to disability and rehabilitation. Next slide. 

Here I'd like to turn it over to Ralf, who is an editor of a journal that seeks to publish systematic reviews and affect appraisals.

>>>DR. SCHLOSSER: Thank you. In addition to the evidence based and (indiscernible) you can submit your systematic review to any number of journals in the field. The three that are listed here are those that we know of that specialize to some extent in publishing only reviews. So for example communication disorders review in the field of speech and hearing and language. It's a journal designed to only publish reviews. There's another one in the field of developmental disabilities, mental retardation, and development disabilities research and review that does the same in that field. One positive about sending to a journal that specializes in reviews is most likely the peer reviewers are knowledgeable about what a good systematic review might look like. If you -- Next slide, please.

 If you, on the other hand, are a consumer of a systematic review -- that is, if you have found a systematic review that you rely on for your future research or for your practice -- you could also go through the process of nominating a review for appraisal. For example, our journal does appraise systematic reviews and it writes structured appraisal abstracts of these reviews, so if you have any that you think should be abstracted, we would like to know about these, please. Another option is to nominate to the Database of Abstracts of Reviews of Effects (DARE). This is a UK-based web-based database and it's at York University. If you Google it you'll get the URL. It's focused on health and allied health fields. If you've come across a review in the area of augmented alternative communication, we -- the team would love to know about it as well as we also appraise systematic reviews on this database that is under construction. These are options to nominate reviews for appraisal. The reason for appraising reviews is they're not all created equal. So it becomes important to distinguish for the consumer those that are more trustworthy from those that are less trustworthy. Next slide, please.

 We have now put together some of the questions that have been submitted earlier on slides and tried to respond and Oliver and I will do this together. The first one the question is about how does one design single subject design so that the results will clearly hold across a group. If we interpret this question correctly, we think this is asking about how can you ensure the external validity of single-subject design? And one way of doing that is making sure that results are replicated a sufficient number of times. For example in a multiple baseline design, Oliver showed the graph earlier, you could replicate an intervention across at least three subjects within the same multiple baseline design or you could have multiple versions of the multiple baseline design and increase the number of subjects to as many as 20 or more. That is also possible. Keeping in mind that Horner's suggestion about what constitutes an empirically validated single subject design intervention, he suggested that the results would need to be replicated across at least 20 people with three different investigator teams. That is his recommended rule of thumb. And that way it would be -- the strength of the evidence would be equivalent to what you might get in a group study, so it is something to keep in mind. And the next question will be handled by Oliver, slide 62, please.   

>>>DR. WENDT: And this question is about how does one ensure the statistical stability of improvements documented? We were not quite sure what was meant here but we'd like to point out whether it's in a group of single subject design or across the group of studies pooled there are a variety of non(indiscernible) to make sure documented improved are statistically significant. We can do this (indiscernible) and what tests we would choose, that would depend on requirements of that test relative to how many data points need to be present in baseline intervention and overall. There is no very detailed answer to this question. We can point out different tests if the person will ask that -- the person who asked that question would like to know. Just please e-mail us. I'd like to move on to slide 63. 

Here the question was, what are the benefits of qualitative synthesis as well as quantitative research? I've touched on that topic before and I want to point out when studies are too heterogeneous -- you have various treatments or outcome measures where it would not make sense to (indiscernible) together and compare apples and oranges, we would recommend not to aggregate across studies. You do not want to make that synthesis statistically because that overall (indiscernible) that you get will not be meaningful. It will be presented as (indiscernible) treatment effect. You are -- you lump together apples and oranges, so with too much heterogeneity you might want to move to more qualitative synthesis of studies. That does not prevent you from (indiscernible) effect size calculations. You can still calculate and report effect sizes per study as an indicator of treatment effectiveness -- or extent of treatment effect. But you would stay away from summarizing them where it is inadequate. Often times you have in a systematic review one set of studies that is very heterogeneous -- versus another set where it is possible to aggregate and come up with overall aggregation effect. We have been in these situations and have been trying to handle these scenarios by separate analyses. You can go and pull those reviews up and see how we combined more (indiscernible) component of the systematic review with more purely narrative components. You find this in the reference list again. Let's move on to slide 65. I think this is for you.

>>>DR. SCHLOSSER: The question is, what are essential features of a sound single subject design study? And our recommendation here would be if you use the earlier presented scale up front as you design your project, you should be fine in terms of addressing all essential features. That being said, though, keep in mind that single subject designs, the methods of single subject designs often is an entire course that is taken over an entire semester and has its own textbooks with it. So the devil is in the detail, but if we had to pick some characteristics we would like to see those we addressed in the scale are the most important ones. I'm going to turn over to Oliver who does the next question.

>>>KATHLEEN: This is Kathleen. For listeners' convenience. The subject design scale is on slide 32 of your PowerPoint.

>>>DR. SCHLOSSER: Thank you very much. 

>>>DR. WENDT: I'm on slide 66 now. What is the best software for analyzing studies than the small sample sizes? Well, there is no stand-alone software package out there. The test that we run, we usually do this SAS (indiscernible) -- many tests that can be done with SPSS? ? ? You can (indiscernible) relatively easy. In the meta-analysis of single subject experimental design sometimes you're in a situation where you would like to compare multiple treatments. So you have pooled effect sizes for not only one treatment but several treatments. By applying the traditional tests you often run into a scenario that (indiscernible). There are specific (indiscernible) available that applies a new procedure to help with these multiple error types of scenarios. In some studies that -- especially parker and his colleagues in Texas did, they used the number crunch statistical system to investigate core distributions, calculate confident intervals on some (indiscernible) metrics. That seems to also be a promising physical package that if more suit -- research design than others. By other than that I am not aware of one good software package that would specifically be (indiscernible) designed for single subject experimental design. Let's move on to slide 67. 

Here the question was what do you think of the use of percentage of nonoverlapping data? Percentage of all (indiscernible) data as a measure of effect size in single subject research? And the sub question was what do you see as the (indiscernible) in using PAD versus PND in the case of single subject design research? My team and I are currently evaluating the five metrics of the family of nonoverlap metrics I mentioned earlier and have applied those to an already established set of studies where we knew the (indiscernible) but are applying all the other metrics to find out how do they compare to one other, is one metric better than another one. And the time set -- all five of them are highly correlated and close to one another. Not really true except for some extensions that one metric stands out and provides a better effect (indiscernible) than another one. That having said I would like to make a case for the PND. When we reviewed the 45 reviews we found that the PND could have been a good measure if the office were strict in providing conventions that would have consistently been followed. The paper that you mentioned here (indiscernible) invent 2008 specifies all the conventions that people may have to implement to consistently and reliably calculate the PND. If the (indiscernible) would do that it's not such a bad metric. Some of the big advantages is that it has established conventions that we can apply. The conventions for the PND and the interpretations guidelines are at this point still lacking. When I calculated PND often times there was a lot of confusion how to handle certain data series. When I looked at (indiscernible) reliability it was not as good for the PAND as the PND. Both lack sensitivity near 100% of the scale. Both of them, what they do is measure the shift in level. As soon as there's a difference -- as soon as there's even a little bit of nonoverlap between baseline intervention and already very high effect size estimate is yielded. They're not very discriminable at the upper end of the scale. So we can't necessarily say the PND is better here. Move on to slide 68. 

There are few strengths of the PAND I'd like to point out -- PAND -- it does not rely on one single data point and can be translated into five squares. However that requires the minimum of 20 data points to be present and not all single subject have that many number of data points. Again there will be a reason why you would want to stick with the PND instead. In our investigation we found out that PAND affects treatment than any of the other four metrics. The reason is mentioned in the paper and I can send this to people if they're interested. To sum this up we still believe that for synthesizing the PND is an appropriate choice. However, (indiscernible) need to be strict on the conventions they apply, how they handle certain situations, such as a ceiling effect, which is an outlier when calculating. For multiple baseline designs I would recommend the PAND -- only if you're interested in deriving effect size for this single study. As soon as you want to synthesize several and combine with other types of single subject experimental design PND might not be sufficient because of the requirement you need at least 20 data points. That was probably enough on PND versus PAND. 

Slide 69. This might not be on your PowerPoint. We just recently received that question. Again, it is about PND versus PAND -- have you (indiscernible) -- it seems to avoid other correlation -- it can be converted to (indiscernible). Do you think this is a viable alternative? I think I partially answered that question already about the (indiscernible). I'd like to say at this point theoretically it's possible to convert it into (indiscernible) -- we don't know what the distribution of the values might be. They might have a different range. So that is empirical question that still needs to be evaluated. And I think this sums up our questions that we had received before this webcast. 

>>>FRANK: We have received one additional question if you would like to take one more from our audience members. I'll read the question. What do you think of the interrupted time series work of Don Campbell and colleagues which applies to single systems or single subjects? In particular, is there -- what's your opinion regarding the rigorous time series analysis programs and analysis methods developed in other fields? These can control rigorously for autocorrelation but require a long baseline and post intervention measurement series. Any comments from either presenter? 

>>>DR. SCHLOSSER: Will you please repeat it.

>>>FRANK: What Do you think of the interrupted time series -- this is a question about time series designs. Is there a reason why you did not mention the rigorous time series programs and analysis methods developed in other fields, such as for extensions in economics and apply to many other time series data? These can control rigorously for autocorrelation but require a long baseline and post intervention measurement series.

>>>DR. SCHLOSSER: I'm personally not familiar with interrupted time series work outside our field, and I would like to learn about it. But part of the question, if there are large number of data points required in a baseline, we -- it's been our experience that we simply don't have such baselines. Our baselines tend to be very short, so -- but I'd like to -- there's no reason why we didn't mention other than that we didn't know about it. Okay? Oliver , do you have anything to add.

>>>DR. WENDT: Same is true for me. I often deal with single subject research designs that are limited in the number of data points provided in the field of special education disabilities you have subjects for reasons of disability it's only possible to take very few measurements. Some designs you take (indiscernible) occasionally and often times don't have more than the bare minimum of data points and have this very limited (indiscernible) that doesn't lend itself to more sophisticated statistical analysis, unfortunately.

>>>FRANK: Thanks. There's one other question. This pertains to the collection in data screening process. The individual asks this: I've found it's possible to have one article where one experiment fits the criteria and another experiment doesn't within the same study. How do you handle this?

>>>DR. SCHLOSSER: If I may respond to that. In a meta-analysis or systematic review, you actually would code by experiment, and you would take the experiment -- one experiment coded and if there's another experiment within the same article, you would consider that one as well and would apply inclusion criteria to the second experiment, just like you did for the first one. So this viewer is correct in that just looking at a -- at this -- on a study basis does not always work as articles sometimes contain multiple experiments. So it -- the inclusion criteria and the coding needs to happen actually at the individual subject level within each experiment. Oliver, to you.

>>>DR. WENDT: I agree. Yeah.

>>>FRANK: We have another question about percentage of nonoverlapping data. When using PND how do you handle trend in which all of the overlapping data points are at the beginning of a phase and all of the nonoverlapping data points are at the end of a phase? It has been my experience that PND underestimates the magnitude of effect when there is a clear trend.

>>>DR. WENDT: I'll start out answering this question and then turn it over. Currently none of the nonregression based approaches can take into consideration (indiscernible) the data -- not in baseline, not in intervention. In the regression based (indiscernible) with describing because of possible (indiscernible) in the data. So these positions, these scenarios have to be taken into account qualitatively through establishing conventions a priori how to handle such before moving in estimating treating effect, calculating effect with such data. Ralf, do you have an idea?   

>>>DR. SCHLOSSER: As you said, the PND does not distinguish or is not sensitive to trend and not unique to PND. Is part of nonoverlapping data metrics. That being said, we have in our systematic reviews of the 45 systematic reviews using PND we have coded for a number of criticisms that have been raised about the PND. For example, inappropriate baseline trend -- for example an increasing baseline trend when the goal is to increase intervention. 0 baselines. With a 0 baseline you need to be a little above and you'll get 100 PND. Ceiling effect and so on. The scenario the viewer describes would be one of those but we did not code for that one. We have found many of those criticisms, when one examines how often does it happen that there is a ceiling effect -- the data that has been emerging is that these situations do not appear to be happening too often. The only recommendation we can therefore make is that when doing a systematic review -- and there is such a perceived problem of trend not distinguishing trend -- this should be coded as a study characteristic. So while you're coding the PND, code the incident as a study characteristic and see how often this happens in your data set. And then as Oliver mentioned, analyze or discuss it qualitatively. While there are indeed shortcomings for the PND, the question is how often do these shortcomings really happen. And we need to, as a field, document more carefully when these theoretical shortcomings are actually happening in practice so that we can modify our -- or develop conventions on how to deal with them.

>>>FRANK: Okay. Thank you both for that response. Do you have any other comments that you'd like to share before we close today? 

>>>DR. SCHLOSSER: No.

>>>DR. WENDT: I'd like to thank on behalf of both of us for everybody who tuned in and thanks for listening and we hope you found this interesting. If you have any questions, please feel free to e-mail us and we will happy to further continue this interesting discussion about systematic reviews of single subject experimental design. 

>>>DR. SCHLOSSER: Well said. 

>>>FRANK: Thank you. We have come to the end of the session. Thanks to the presenters and to everybody participating in the webcast this afternoon. I want to encourage everyone to fill out the brief evaluation form. This will be helpful to us and to our presenters. It just takes a minute, and you can do it right now before we sign off. Please click on the down loads tab at the bottom, right-hand side of your windows media player or real player screen and there is a direct link to the evaluation form. A link to the evaluation is also found on both the ILRU and NCDDR web pages related to this webcast.

Finally, I want to thank the national institute on disability and rehabilitation research, NIDRR that provided the funding for this webcast, and especially a big thank you to the staff at ILRU because without their efforts, the webcast could not have taken place. An audio file and a transcript of this website will be available on the ILRU website archive page in a couple of days at www.ILRU.org. These materials will also be available from the NCDDR. Please visit the NCDDR's website --WWW NCDDR.org for more information and to view additional archived webcasts on the topics related to knowledge translation and focusing on issues of disability diversity and research outreach. Once again, on behalf of the rest of the NCDDR staff, thank you, and good-bye.
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