Continuous outcomes: Package-specific guidance 

This guidance provides more information on the specific learning package, related to the didactic input, interactive exercises and any important discussion points. For general information on planning and implementing a workshop/session, please consult the Trainers’ Guide. 
1. About the learning package
This learning package contains the following learning material: 
· PowerPoint presentation on theoretical concepts
· Exercise on collecting continuous data, calculating and interpreting mean differences
· Participants’ version
· Trainers’ version
· Quiz questions to integrate into the presentation
· Multimedia 
· Knowledge assessment questions
· Participants’ version
· Trainers’ version
· Handout
· Formulae to calculate means and standard deviations from other reported statistics
· Additional resources
· Links to the Cochrane Interactive Learning module 4 and 6
· Links to Cochrane Handbook Chapter 6 and 10
· Links to the relevant MECIR standards 

2. Using the presentation
The PowerPoint presentation contains the didactic input for this learning package. The Trainers’ Guide provides general information and guidance on using the PowerPoint presentations (section 3.1). 
3. Implementing interactive exercises
3.1 Collecting continuous data, calculating and interpreting mean differences
This exercise aims to afford participants an opportunity to practice calculating and interpreting mean differences (MD). The exercise requires participants to read an abstract as well as additional extracts from the methods and results sections of a published trial, extract the relevant data, calculate MDs  specific outcomes and interpret these. Note that this exercise is also useful to highlight which data needs to be collected for continuous outcomes and links to the learning package: Data collection. 
There are two different worksheets, each related to a different topic, namely 1) Exercise interventions on functional decline in very elderly patients during acute hospitalization, and 2) Health education intervention on malaria knowledge, motivation and behavioural skills. You can choose a worksheet based on the background of your participants and the context within which the workshop will be taking place. For example, if your participants are clinicians based in Sub-Saharan Africa, the abstract related to malaria might be more relevant than the exercise intervention in elderly hospitalized patients. However, clinicians in Europe might not find this topic very relevant to their setting. Choosing relevant examples enhances learning, as it makes the experience more authentic and participants can relate to the problem. 
Although the abstracts and topic areas differ, the questions that participants need to answer are similar for both worksheets, depending on the outcomes that were assessed. Each worksheet requires participants to extract the following details on the outcome measurement: what scale was used, the length of the scale, whether it was a bad or a good outcome and the minimally important difference. This is important information needed to analyse and understand the MD (see section 4 on discussion points below).
For both worksheets, there is a version for participants and a version for trainers. The participant version is a clean version, containing the abstract and the questions. This is the version that you will make copies of and hand out to participants during the workshop. The trainer version contains the answers to the questions and it will be helpful for the facilitators to each have a copy. 
This exercise can be done by each participant on their own, in pairs, or in a small group. However, we suggest that small groups are kept to no more than four participants, as this exercise does not require that much discussion and it is important that all participants are able to extract the relevant data and calculate and interpret MDs at the end of the exercise. 
We suggest that you include this exercise after you have completed the didactic input, as this will help participants apply the new knowledge and skills that they acquired during the presentation. The exercise should not take up too much time. We envisage that participants will need about 30-40 minutes to complete the exercise depending on whether participants work on their own, in pairs or in a small group. Small groups usually need a bit more time, as they will discuss the questions amongst the group. Allow enough time for feedback after participants have completed the worksheet, so that any remaining questions or muddy points can be discussed and resolved. We suggest allowing about 30 minutes for feedback. 
Please note that the abstracts and/or the additional extracts have been modified to exclude MDs and include outcome data from each group, and add key information about outcome measurement in case this was missing in the paper (see section 4 on discussion points below). Furthermore, the exercise does not take into account adjustment for baseline characteristics or uncertainty (95% Confidence Intervals) but focuses on calculating crude results. 
3.2 Integrating quiz questions 
Integrating a quiz into the presentation is a great way to receive feedback in real time. It allows both facilitators and participants to gauge whether participants have understood the new concepts. 
We have prepared a PowerPoint presentation, which includes a scenario and subsequent questions in the format of multiple-choice questions (MCQs). The questions address interpreting MDs, combining continuous data that was measured on different scales with standardized mean differences (SMDs) and pooling change scores and follow-up data. The questions should be asked in the sequence in which they are currently displayed in the PowerPoint presentation, as they follow on each other. In the notes section of the presentation, we have linked the question to the slide that addresses relevant content in the didactic presentation. The correct answers to the questions are listed in the notes section of the presentation. 
The key learning points that the quiz addressed are: 
1. In order to interpret a MD, you need information about how the outcome was measured. This includes (see slide 12 in the didactic presentation):
· Whether it is a good or a bad outcome
· The tool that was used to measure the outcome
· The length of the scale
· The direction of the scale
· The minimally important difference 
2. All of the above is important to consider when combining continuous data in a meta-analysis. Where studies have used different tools/scales to measure outcomes, you need to convert the MDs into standardized mean differences (SMDs) in order to pool data. This means you cannot pool MDs from studies that have used different scales, you can only pool SMDs in this case (see slide 14 and 15 of the didactic presentation).
3. Some studies report MDs as follow-up scores, measured post-intervention, while others may report change scores, measuring the change in scores from baseline to follow-up). When combining data in a meta-analysis, you can pool MDs reported as follow-up scores and change scores, if they measured the outcome using the same scale (see slide 22 and 23 in the didactic presentation).
4. Where studies have measured outcomes using different scales, and you need to convert the MDs to SMDs to pool results, you cannot pool SMDs of follow-up scores and change scores. You will need to conduct separate analyses for follow-up scores and for change scores (see slide 23 in the didactic presentation). 
You can use these questions to check-in with participants at the end of the presentation. You can do the quiz either before or after the exercise, or right at the end of the session. However, if you have limited time available, you can decide to use either the quiz or the exercise at the end of the presentation. The Trainer’s Guide provides further information on selecting relevant learning material (section 2.3.1) and assembling a session (section 2.3.2).
There are different ways of integrating the quiz questions into your presentation, depending on whether you want to use interactive software or manual methods. If you are planning to use manual methods such as colour-coded cards, you can insert the PowerPoint slides into the existing presentation. If you are planning to use interactive software such as Mentimeter, you will need to set up the quiz online by copying and pasting the MCQs to the software. We suggest you consult the Trainers’ Guide (Section 3.1) for further guidance on technological and non-technological methods for integrating a quiz. 
5. Discussion points 
5.1 Interpreting standardized mean differences (SMDs)
In this learning package, we focus on understanding the differences between MDs and SMDs and how to use them when combining data in a systematic review. Interpreting SMDs can be a little tricky and participants might find it difficult to understand. Although the PowerPoint presentations do include some information on interpreting SMDs (slide 16 to 17), we do not want to overwhelm them at this point. We suggest to refer participants who want to know more about interpreting SMDs to the Cochrane Handbook, Chapter 15.5 (https://training.cochrane.org/handbook/current/chapter-15#section-15-5). Interpreting results and drawing conclusions will be discussed in another learning package.  
5.2 Reporting of continuous data in published papers
A useful discussion point for this session would be the reporting of outcome measurements for continuous data in published papers. For the exercise on collecting data and interpreting MDs, the paper on health education for malaria did not adequately report on all the measurement scales and the minimally important differences, and we modified the text to include these for the purpose of this exercise. For the paper on exercise for hospitalized elderly adults, authors included the minimally important difference for two outcomes, but did not report them for the other outcomes included in the worksheet. These details on measurement of the outcome are essential to understand the data, but in reality, these are often not reported adequately in published trials. For example, if the direction of the scale is not clearly reported, systematic review authors will find it challenging to pool data in a meta-analysis. If the minimally important difference is not reported, it is very difficult to make sense of the results and decide whether the findings are clinically meaningful or not. 
During the session, you can raise this issue and stimulate a discussion on the following: 
1) What can authors do if they do not find all the relevant information related to how the outcome was measured E.g.
a. Contact authors of the study
b. Look up references of the tool that was used (if available)
c. Look at other similar studies that have used the same tool to measure the outcome
2) Information on the minimally important difference is often missing or not available. What do you think is a minimally important difference for e.g. knowledge (in terms of %), or weight loss in adults (you can choose any example that seems relevant). You will probably receive a wide range of answers, which is a useful way of showing what happens within an author team if they discuss this. The point that you can make in terms of writing systematic reviews, is that the author team needs to think about this at protocol stage of the review and should be transparent about how they arrived at this – by looking at other studies, consulting clinical experts, or consult with consumers etc. 
We suggest that you address this after participants have completed the exercise, as part of the feedback session.  
