
Practical Exercise 1 - Unit of analysis issues and Data Extraction 
 

Consider the following excerpt from a recent review, and the following Forest plots – Which 

studies would concern you? What would you do? 

 

Cluster-randomised trials 

There are 14 cluster-randomised trials in the analyses along with individually randomised 

trials. Their sample sizes have been adjusted using the methods described in the Handbook 

and by Donner 2000 using an estimate of the intracluster correlation coefficient (ICC) 

derived from the trial (if possible), or from another source. If ICCs from other sources were 

used, we have noted this and carried out sensitivity analyses to investigate the effect of 

variation in ICC. We have synthesised the findings from individually- and cluster-randomised 

trials provided that there was little heterogeneity between the study designs and the 

interaction between the effect of intervention and the choice of randomisation unit was 

considered to be unlikely. 

Trials with multiple groups 

In order to avoid 'double counting', the data provided by studies that involved one 

comparison group but two interventions groups had the number of events and number of 

participants halved.  

 

https://archie.cochrane.org/sections/documents/view?version=56990574377821853810120416112724&format=REVMAN_GRAPHS#REF-Donner-2000


Figure 1: outcome 1 

 

 



Figure 2: outcome 2 

 

 

 

 

 

 

 



ANSWERS 

In figure 1, study 61 is a multiarm trial and also a cluster trial and although it has been adjusted for 

clustering, the usual care arm has not been split in half and so participants are double counted. 

Also the number of events in the support arm in the first entry is incorrect but this difficult to see 

without access to the trial report. 

Figure 3: outcome 1 

 



In figure 2, study 3 is an outlier. The trial report was accessed and the data checked. The total in 

the usual care arm was incorrect, it should have been 33 not 157 

Figure 4: outcome 2 

 

 

  



Practical Exercise 2 – Subgroup Analyses 
 

Intervention X is a device which is available in two variations – X (a) and X (b).  

• What concerns might you have about the interpretation of the following analyses of 

intervention X?  

• What changes might you suggest to the analyses and the interpretation? 

 

1 – Intervention X vs no intervention 

1.1 Outcome A 

 

2 – Intervention X (a) vs no intervention 

2.1 Outcome A 

 

3 – Intervention X (b) vs no intervention 

3.1 Outcome A 

 

 

Main results 
Overall, intervention X was not associated with a statistically significant change in outcome A. In a 

subgroup analysis it was found that intervention X (b) may be associated with a significant reduction 

in outcome A.  



Authors’ conclusions 
This systematic review suggests that the use of intervention X (b) may be beneficial. However only a 

limited number of RCTs with rather small sample sizes were available. Further RCTs on intervention 

X are needed. 

ANSWERS 

The data analyses are inappropriately structured. Fixed and random effects models have been 

inconsistently applied. The analyses should be restructured so that X (a) vs no intervention and 

intervention X (b) vs no intervention are presented as subgroups of the intervention X vs no 

intervention comparison, rather than as individual comparisons. This will allow for tests for subgroup 

differences to be applied and appropriate conclusions to be drawn about subgroup differences. The 

appropriate model should be used, following the methods specified for data synthesis in the 

protocol. 

 

Appropriately structured forest plot and improved interpretation:  

1 – Intervention X vs no intervention 

1.1 Outcome A 

 

 

Main results 
The effect of intervention X on reducing outcome A was uncertain due to the low quality of the 

evidence (RR 0.67, 95% CI 0.39 to 1.14; 605 participants; 4 studies). Subgroup analysis by type of 

intervention X provided limited evidence that X (b) may lower the risk of outcome A. 

Authors’ conclusions 
This systematic review has identified limited evidence on the effect of intervention X. We have not 

been able to identify convincing direct evidence of superiority of X (b) over X (a). We found a limited 

number of RCTs with small sample sizes. Further RCTs on intervention X are needed. 

  



Practical Exercise 3 – Data Entry Errors 
 

A review author wishes to assess the effect of an ‘Exercise’ intervention on the outcome ‘Pain’. 

Consider the following Forest Plot and the table from the published paper Gilbert 1995 from which 

data was extracted. Can you spot any data extraction errors? 

 

Original Study Data – Gilbert 1995 

 

 

 

Forest Plot 

 

 

 

ANSWERS 

 

- Sample sizes in the forest plot are incorrect – they should read 50 and 48 (not 65 and 65) 

- The standard deviations are mixed up (experimental SD is 5.22, control is 5.88) 

- The wrong intervention group data has been extracted from the paper. Authors should have 

extracted Group 2 data (Exercise + Education) and not Group 1 data (Exercise + Education and 

Bed Rest). If we compare Group 1 data with control, we cannot know if the effect is due to 

exercise + education, or to bed rest. 

  



Practical Exercise 4 – Outliers  
 

Analysis - Anxiety 

 

  



Results > Effects of Intervention 
Overall, a large effect was observed for intervention participants (n = 288) compared to usual care (n = 242) in the pooled analysis of Anxiety for all seven 

studies (SMD, 1.05, 95% CI, 0.04 to 2.07) (Figure 7). Study 3 contributed the largest effect difference and this may be due to potential bias in the timing of 

the assessment prior to initiation of the intervention. Anxiety is usually high in anticipation of treatment and this change in effect may be due to the 

reduction in this anticipatory anxiety rather than as a result of the intervention. However, our confidence in this effect is low as high heterogeneity based 

on the I2 test that was statistically significant (I2 = 96%, Chi2 = 137.94, df = 6, p <0.001). We downgraded the quality of evidence for anxiety by two levels 

(very serious (-2)) for risk of bias in study design given that 4 of the 7 studies had selective outcome reporting and 5 of the 7 studies had unclear allocation 

concealment, and we downgraded one more level (-1) due to important inconsistency (Summary of findings table 1). 

 

Practical Exercise Questions 
1. Which study would you consider an ‘Outlier’ in this Forest Plot? 

2. Have the authors addressed this outlier in their description/interpretation of the result? 

3. Is the authors interpretation of this Forest Plot sufficient and appropriate? If so, why? If not, why not? 

 

Practice Exercise Answers 

1. Study 3 

2. Yes – They attribute it to the timing of the assessment prior to initiation of the intervention, leading to a ‘reduction in this anticipatory anxiety’. 

They also downgrade the quality/certainty of the result for inconsistency.  

3. No – even with this explanation, it is a very notable outlier, and 96% is a very difficult level of heterogeneity to accept. Authors first instinct was to 

assume that the data was correct and that the outlier can be explained. Editors should still question this high level of heterogeneity and conduct 

our investigation? 

In this case, we did question it. As it turned out, authors have entered the Standard Deviations incorrectly (They should read 0.8, not 0.08). When 

the correct SDs are entered, the graph would appear as follows; 

 



 

 

Note that the I2 has dropped from 96% to 58%. 

 

Learning Point: Don’t automatically accept outliers/high heterogeneity just because the authors think they can explain it 

 


