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VERSION 1 - REVIEW 

REVIEWER Ian Roberts 
LSHTM, UK 

REVIEW RETURNED 31-May-2016 

 

GENERAL COMMENTS This is an important paper that illustrates the problem of false 
positive meta-analyses and an analytic strategy that can be used to 
prevent it. The paper is well written. The abstract could be slightly 
revised to make it clearer. In particular, the results report 7 false 
positives but the next line reports that TSA can avoid 13/14 false 
positives. The answer is clear from the main text but this should be 
clear in the abstract. Here and there the text alludes to the view that 
the bounds of a confidence interval mark the region of potential 
effect and that outside these bounds there is no effect. This is 
misleading. It is all about probability. All trial results are compatible 
with the play of chance but some results are more compatible with 
the play of chance than others. Highly significant results could also 
be due to chance. The authors should try to make this clear. 
Otherwise - with the provisio that the sample size (no of meta-
analyses with false positives was small) - the study is sound and 
should be published. 

 

REVIEWER Dimitris V. Rados 
Division of Endocrinology, Hospital de Clínicas de Porto 
Alegre/Universidade Federal do Rio Grande do Sul.  
Brazil. 

REVIEW RETURNED 03-Jun-2016 

 

GENERAL COMMENTS The study deals with the risk for type 1 error in meta-analyses, which 
is a relevant and under-evaluated topic. It is a difficult task to present 
empirical data to evaluate a meta-analysis methodology. The 
definition of “negative study” was an additional challenge that the 
authors had to deal with. I believe the authors dealt with these 
issues adequately. In summary, these results reinforce the 
usefulness of TSA in the context of a “positive” result of a meta-
analysis. Despite these positive aspects, I believe some points of the 
study should be further explored.  
 
Major comments:  
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1) ABSTRACT: The inclusion (and exclusion) criteria for the meta-
analysis might be clearer in the abstract in the participants section. I 
suggest the authors to present the criteria used for defining a 
negative study.  
 
2) METHODS:  
a. To perform the study, the authors needed a population of true 
negative meta-analyses. The criteria for a “true negative” meta-
analysis was the absence of a “clinically relevant effect”: a 10% RRR 
or a NNT of 100 patients. The information provided by TSA (both the 
RIS and the boundaries) are related to the estimated difference 
between treatment arms, so these criteria are central in the 
analyses.  
 
These differences are clinically meaningful for many outcomes, but 
this may not be true for every outcome and intervention. For 
mortality outcomes even smaller benefits might be relevant (e.g., 
cheap interventions, frequent diseases). On the other hand, for other 
outcomes these might be conservative differences and some true 
negative studies could have been missed.  
 
That said, it is clear to me that it is not practical to perform the 
analyses adjusting the clinically relevant difference for every 
outcome and disease.  
So my suggestions would be: i) reconsider the use of “clinically 
significant” term in the methods as it can change for every disease, 
intervention, and outcome; and ii) present this limitation in the 
DICUSSION section.  
 
b. Another topic related to the expected difference between 
treatments is the different TSA approaches used to identify false 
positives. It is expected that TSA would identify more false positives 
with the stricter approaches (usually approach 1). Nevertheless, 
when evaluating an intervention TSA may miss false positives if 
more flexible differences are used (approach 2 and 3 for Zhang 
study and approach 3 for Neilson study).  
 
The choice of the clinically significant difference is in some extent 
subjective. When conducting a meta-analysis, the author may define 
a larger clinically significant difference and a false positive may be 
missed even using TSA. As mentioned, I believe it is not practical to 
perform analysis adjusting to the expected differences for every 
study, but I believe this topic may also be addressed in the 
DICUSSION section.  
 
3) RESULTS: The results of TSA performance were presented only 
with the stricter approach. I believe the performance of the other 
approaches might also be presented.  
 
Minor comments:  
1) ABSTRACT:  
a. The number of systematic reviews screened should be presented.  
b. If the BMJ Open allows, the procedures and analysis performed 
may be presented in a separated (Methods) section in the abstract.  
c. I agree with the last sentence of the Conclusions, but the data to 
support it is not presented in the abstract.  
 
2) OBJECTIVES: some of the information presented in this section 
(lines 16 to 20) should be in the METHODS section.  
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3) METHODS: The reasons for year restrictions might be presented.  
 
4) RESULTS: The detailed reasons for exclusions of meta-analyses 
would be informative. If available, the authors may show the number 
of systematic reviews without meta-analysis and with continuous 
outcomes that were excluded. The flowcharts may also be 
constructed.  
 
5) DISCUSSION:  
a. I believe one of the main findings was the small number of meta-
analyses with adequate sample size. Searching 2846 and 1890 
systematic reviews to find 50 meta-analyses with RIS is very 
informative and I believe this may be stressed in the 
CONCLUSIONS.  
b. The second paragraph in the CONCLUSIONS seems redundant. 

 

VERSION 1 – AUTHOR RESPONSE 

 

Reviewer: 1  

 

Reviewer Name  

Ian Roberts  

 

This is an important paper that illustrates the problem of false positive meta-analyses and an analytic 

strategy that can be used to prevent it. The paper is well written.  

 

The abstract could be slightly revised to make it clearer. In particular, the results report 7 false 

positives but the next line reports that TSA can avoid 13/14 false positives. The answer is clear from 

the main text but this should be clear in the abstract.  

 

Response –  

Yes, we did find it challenging to explain the results succinctly in the abstract. We have included two 

extra sentences in the results section of the abstract to clarify that the 14 false positives came from 

the 7 meta-analyses with false positives as two of them had more than one false positive in the single 

cumulative meta-analysis. We hope that this makes it clearer.  

 

 

Here and there the text alludes to the view that the bounds of a confidence interval mark the region of 

potential effect and that outside these bounds there is no effect. This is misleading. It is all about 

probability. All trial results are compatible with the play of chance but some results are more 

compatible with the play of chance than others. Highly significant results could also be due to chance. 

The authors should try to make this clear.  

 

Response –  

This is a very good point. We have attempted to find all the parts where we use language that might 

imply that that the 95% CI defines the bounds of effect, and have simply referred to these bounds as 

exactly what they are – the boundary of the 95% confidence. In some parts, we have added in a 

sentence or two to further clarify this point.  

 

 

Otherwise - with the provisio that the sample size (no of meta-analyses with false positives was small) 

- the study is sound and should be published.  
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Reviewer: 2  

 

Reviewer Name  

Dimitris V. Rados  

 

The study deals with the risk for type 1 error in meta-analyses, which is a relevant and under-

evaluated topic. It is a difficult task to present empirical data to evaluate a meta-analysis 

methodology. The definition of “negative study” was an additional challenge that the authors had to 

deal with. I believe the authors dealt with these issues adequately. In summary, these results 

reinforce the usefulness of TSA in the context of a “positive” result of a meta-analysis. Despite these 

positive aspects, I believe some points of the study should be further explored.  

 

Major comments:  

 

1) ABSTRACT: The inclusion (and exclusion) criteria for the meta-analysis might be clearer in the 

abstract in the participants section. I suggest the authors to present the criteria used for defining a 

negative study.  

 

Response –  

We have included in the abstract a full definition of what we included as a negative study.  

 

 

2) METHODS:  

a. To perform the study, the authors needed a population of true negative meta-analyses. The criteria 

for a “true negative” meta-analysis was the absence of a “clinically relevant effect”: a 10% RRR or a 

NNT of 100 patients. The information provided by TSA (both the RIS and the boundaries) are related 

to the estimated difference between treatment arms, so these criteria are central in the analyses.  

 

These differences are clinically meaningful for many outcomes, but this may not be true for every 

outcome and intervention. For mortality outcomes even smaller benefits might be relevant (e.g., 

cheap interventions, frequent diseases). On the other hand, for other outcomes these might be 

conservative differences and some true negative studies could have been missed.  

 

That said, it is clear to me that it is not practical to perform the analyses adjusting the clinically 

relevant difference for every outcome and disease.  

 

So my suggestions would be: i) reconsider the use of “clinically significant” term in the methods as it 

can change for every disease, intervention, and outcome; and ii) present this limitation in the 

DICUSSION section.  

 

Response –  
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We agree entirely with the issues described here. And have spent a lot of time trying to get the 

terminology both clear and correct, which is quite tricky for the exact reasons described here by the 

reviewer. We completely understand the concern with the term ‘clinically significant’. We have altered 

this terminology. In the spirit of trying to clarify language, we have decided to call these meta-

analyses ‘negative’. We provide a clear early definition of what we mean by ‘negative’, setting out 

those effect sizes but not calling them clinically significant. We have made it clear that this is a 

definition for the purposes of our study only. And then included a paragraph in the discussion about 

the challenges of calling a study negative, about how this will alter for different clinical scenarios, and 

how we took our ‘generalised’ approach in order to assess a population of meta-analyses with a 

scientific approach.  

 

 

b. Another topic related to the expected difference between treatments is the different TSA 

approaches used to identify false positives. It is expected that TSA would identify more false positives 

with the stricter approaches (usually approach 1). Nevertheless, when evaluating an intervention TSA 

may miss false positives if more flexible differences are used (approach 2 and 3 for Zhang study and 

approach 3 for Neilson study).  

 

The choice of the clinically significant difference is in some extent subjective. When conducting a 

meta-analysis, the author may define a larger clinically significant difference and a false positive may 

be missed even using TSA. As mentioned, I believe it is not practical to perform analysis adjusting to 

the expected differences for every study, but I believe this topic may also be addressed in the 

DICUSSION section.  

 

Response –  

We have included a paragraph in the discussion about the choice of parameters in the TSA 

approaches that we used.  

 

3) RESULTS: The results of TSA performance were presented only with the stricter approach. I 

believe the performance of the other approaches might also be presented.  

 

Response – We have tried to put the results of all three approaches into prose… But we fear that it 

adds a lot of complexity without adding much information beyond what we think is better presented in 

Table 1. The problem is… While using the null border of the 95% confidence interval is always stricter 

than using the point estimate, the point estimate is not necessarily more lenient than approach 1. So 

you would have to describe each meta-analysis separately.  

 

We have made it clearer in the prose that the table describes the results of the three approaches, and 

whether TSA protected the type 1 error. We feel that the table does this more effectively. We will have 

another crack at putting it into prose if the reviewer feels strongly that this would aid understanding of 

the results.  

 

Minor comments:  

 

1) ABSTRACT:  

a. The number of systematic reviews screened should be presented.  

 

Response –  

These numbers have been added to the abstract, results section.  

 

b. If the BMJ Open allows, the procedures and analysis performed may be presented in a separated 

(Methods) section in the abstract.  
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Response –  

We agree that a methods section makes for a clearer abstract for this paper. We had only followed 

the existing sub-headings at the request of the editorial office that we should follow the structure of a 

systematic review. We have renamed the methods as ‘methods’.  

 

c. I agree with the last sentence of the Conclusions, but the data to support it is not presented in the 

abstract.  

 

Response –  

We have added in to the abstract the results from our post-hoc analysis and tried to cover our 

explanation as to why these results suggest that the false positive rate might be higher than what we 

observed. We hope that these additions help, as we think it is important to include this point in the 

abstract if possible.  

 

2) OBJECTIVES: some of the information presented in this section (lines 16 to 20) should be in the 

METHODS section.  

 

Response –  

We have removed this section from the objectives.  

Given that our methodology is novel, we decided to put this section at the end of the background 

section. It is also expanded somewhat to address some of the defintional issues /clarity mentioned in 

other points by the peer reviewers. I hope is that by putting this detail into the final paragraph of the 

background, it allows the reader to better understand the methodology sections that follow.  

 

3) METHODS: The reasons for year restrictions might be presented.  

 

Response –  

 

We have re-phrased the dates for the search to clarify that the search began at the time of searching 

and worked backwards. We continued backwards until we had found the 50 we needed for each 

effect-size criterion. We hope this is clearer.  

 

Re the dates of the post-hoc analysis, we have added in our explanation for our choice of dates 

(which was somewhat arbitrary.)  

 

4) RESULTS: The detailed reasons for exclusions of meta-analyses would be informative. If available, 

the authors may show the number of systematic reviews without meta-analysis and with continuous 

outcomes that were excluded. The flowcharts may also be constructed.  

 

Response –  

We unfortunately do not have this information. We screened all the meta-analyses in 4736 systematic 

reviews manually, which, as you can imagine, was a very time-consuming project. We had a number 

of rules of thumb set up to allow rapid exclusion of negative MAs that had possibility of being 

sufficiently powered. While we agree that the information would be interesting would have been 

interesting, in reality, it would have prohibitively time-consuming. We were aware that this manual 

approach was prone to human error. The usual approach to reduce such error is to have a second 

person do the same thing. Given the time taken to do this, however, we did not have any option of 

getting second person. Moreover, we felt that in this project, the risk of missing some eligible meta-

analyses, if that happened, was unlikely to affect our results. The important findings – the analysis of 

100 negative, well powered MAs – is unlikely to be different. Similarly, if we did miss a small number, 

the fact that are extremely rare would still hold as a valid conclusion.  
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5) DISCUSSION:  

a. I believe one of the main findings was the small number of meta-analyses with adequate sample 

size. Searching 2846 and 1890 systematic reviews to find 50 meta-analyses with RIS is very 

informative and I believe this may be stressed in the CONCLUSIONS.  

 

Response –  

We agree entirely. And we have added a paragraph in the discussion highlighting this, and then 

leading on to the consideration of what it means for our results that these SRs were so rare.  

 

b. The second paragraph in the CONCLUSIONS seems redundant.  

 

Response –  

Yes, this second paragraph was repetitive, it contains no new content. Apologies for leaving that in 

there at submission. We have removed it. 

 

VERSION 2 – REVIEW 

REVIEWER Dimitris V. Rados 
Division of Endocrinology, Hospital de Clínicas de Porto 
Alegre/Universidade Federal do Rio Grande do Sul.  
Brazil. 

REVIEW RETURNED 15-Jul-2016 

 

GENERAL COMMENTS The authors addressed accordingly all topics from the previous 
review. I believe this paper adds relevant information on the topic of 
false positive meta-analyses.  
 
I have no further comments. 
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