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BMJ Open publishes all reviews undertaken for accepted manuscripts. Reviewers are asked to 

complete a checklist review form (http://bmjopen.bmj.com/site/about/resources/checklist.pdf) and 

are provided with free text boxes to elaborate on their assessment. These free text comments are 

reproduced below.   
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AUTHORS Sohani, Zahra; Sarma, Shohinee; Alyass, Akram; de Souza, Russell; 
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VERSION 1 - REVIEW 

REVIEWER Evangelos Evangelou 
University of Ioannina Medical School, Ioannina, Greece  
Imperial College London, London, UK 

REVIEW RETURNED 01-Dec-2015 

 

GENERAL COMMENTS The authors provide a protocol in order to assess a previous 
developed tool for the assessment of risk of bias in systematic 
reviews and meta-analyses of genetic association studies. I have 
some main comments and a suggestion that i my humble opinion 
will improve this protocol.  
1. The search strategy seems inadequately presented. Specifically, 
the Cochrane Library does not include genetic association studies 
and focus only in RCTs and some observation designs. Same may 
apply for other databases included in this section. From the other 
hand, Huge Navigator a tool developed from the Human Genome 
Epidemiology Network, is not clearly described in this section even 
though it could enhance the search strategy.  
2. Recently, with the advent of predatory open access journals, 
many meta-analyses on the same subject are massively published. 
The authors have to ensure that they will not include overlapping 
meta-analyses for the same SNP and outcome and this is not clearly 
described in the protocol.  
3. Also, it is not clearly described if all possible genetic models 
assessed in a meta-analyses will be included in their study.  
4. The sample size section is unclear. I guess that the authors refer 
to the sample size needed to establish adequate power for their 
study, correct?  
5. For such a large number of reviewers, differences will be 
observed in training and experience. How the authors will achieve 
data extractions of equal/high quality?  
6. Suggestion: A widely adopted method to evaluate the credibility of 
the evidence in the genetic association studies are the Venice 
criteria. Briefly each association can be graded based on the amount 
of evidence, consistency of replication and protection from bias. 
Then, the epidemiological credibility of the association can be rated 
as strong, moderate or weak. It would be great if the authors could 
provide possible changes in rating after the application of the Q-
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Genie tool, which more or less quantifies the evaluation of the tool 
as presented in the “Criteria for evaluation of effectiveness” 

 

REVIEWER Thomas Harder 
Robert Koch Institute, Berlin, Germany 

REVIEW RETURNED 04-Feb-2016 

 

GENERAL COMMENTS The authors report a protocol for performing an evaluation of a risk 
of bias tool for genetic association studies (Q-Genie) developed and 
published earlier by the same group. While the assessment of risk of 
bias in genetic association studies is an important issue (as for other 
study designs), I have several concerns related to the proposed tool 
as well as the methods proposed for evaluation.  
 
1) Genetic association studies share a number of commonalities 
with other study designs, such as case-control studies and cohort 
studies. According to systematic reviews (Katrak et al., BMC Med 
Res Methodol 2004; 4: 22; Sanderson et al., Int J Epidemiol 2007; 
36: 666), about 100 different risk of bias tools have already been 
published. Therefore, one might ask whether it is necessary to 
develop and evaluate a further tool. The authors should explain in 
more detail the need for such a tool and make clear why existing 
tools are not applicable to genetic association studies.  
2) In their first report on Q-genie (BMC Genetics 2015), the authors 
used Table 1 to explain sources of bias in genetic association 
studies. While I would like to stress that nearly all of them are not 
specific to genetic association studies, but are "variants" of forms of 
bias known from case-control and cohort studies, a major problem 
with their tool arises from the fact that these sources of bias do not 
correspond to the contents of their tool. Rather, the authors 
incorporated a number of items in Q-genie that do not measure "risk 
of bias" (i.e., internal validity), but are related to reporting quality 
(question 1, question 8, question 11) or statistical considerations 
(question 7). The authors should describe the rationale for including 
items that do not measure "risk of bias" into a risk of bias tool.  
3) The authors propose 3 strategies to evaluate the Q-genie tool: i) 
increase precision after exclusion of low quality studies; ii) decrease 
heterogeneity after exclusion of low quality studies and iii) inter-rater 
agreement. While strategy iii) seem approriate to me, I am not 
convinced that strategies i) and ii) are useful and valid, for the 
following reason: A homogeneous set of studies or a precise pooled 
estimate do not indicate a reduced risk of bias, as compared to a 
heterogeneous set of studies or an unprecise estimate. Rather, if all 
studies are biased in the same direction, one would expect to see a 
homeogenous data set and a precise, but completely biased 
estimate. The authors should explain and discuss in detail the 
assumptions on which these analyses will be based on. 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1  

Reviewer Name: Evangelos Evangelou  

Institution and Country: University of Ioannina Medical School, Ioannina, Greece; Imperial College 

London, London, UK  

Please state any competing interests or state ‘None declared’: None declared  
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Please leave your comments for the authors below  

 

The authors provide a protocol in order to assess a previous developed tool for the assessment of risk 

of bias in systematic reviews and meta-analyses of genetic association studies. I have some main 

comments and a suggestion that in my humble opinion will improve this protocol.  

 

[1] The search strategy seems inadequately presented. Specifically, the Cochrane Library does not 

include genetic association studies and focus only in RCTs and some observation designs. Same 

may apply for other databases included in this section. From the other hand, Huge Navigator a tool 

developed from the Human Genome Epidemiology Network, is not clearly described in this section 

even though it could enhance the search strategy.  

 

Thank you for this comment. The reviewer is correct in that many of the databases searched did not 

yield meta-analyses of genetic association studies, as expected. These include Allied and 

Complementary Medicine (AMED), the Cochrane database, Health and Psychosocial Instruments, 

Healthstar, Mental Measurements Yearbook, and PsycINFO. We had initially included all commonly 

searched databases for completeness. However, in accordance with the reviewer’s comments, we 

have excluded these databases and limited our methods to only the relevant ones. Furthermore, we 

added the following description to this section and have added detail to Table 1 to appropriately 

explain our search strategy. On page 4: “We will limit the search to only systematic reviews with meta-

analyses conducted between January 1, 2014 – December 31, 2014 to obtain an appropriate sample 

size (see below). Both MeSH and free text terms will be used to identify relevant articles. The search 

strategy was created in consultation with a librarian and is presented in Table 1. The following 

databases will be searched using the OVID interface: Medline, Embase, and Global Health. 

Additionally, we will perform a specified search of the Human Genome Epidemiology (HuGE) Network 

for published meta-analyses.”  

 

We hope this explanation addresses the reviewer’s concern.  

 

[2] Recently, with the advent of predatory open access journals, many meta-analyses on the same 

subject are massively published. The authors have to ensure that they will not include overlapping 

meta-analyses for the same SNP and outcome and this is not clearly described in the protocol.  

 

Thank you for this comment. We agree with the reviewer and have added the following to our 

methods to ensure that overlapping meta-analyses for the same SNP will be excluded. On page 4: 

“To ensure that meta-analyses published on the same topic in independent Journals with the same 

primary studies will not be included in our sample, we will sort by Authors and Year of the primary 

studies to identify duplicate publications. If duplicate meta-analyses are found, we will include the 

earlier publication. For meta-analysis with some, but not all, overlapping studies, the more 

comprehensive of the two will be used”.  

 

[3] Also, it is not clearly described if all possible genetic models assessed in a meta-analyses will be 

included in their study.  

 

Thank you for highlighting this lack of clarity. We will use the model used by the original meta-

analysis, i.e. if a meta-analysis focuses on homozygous dominant model, we will use this model. If 

multiple models are reported, we will extract data for all the reported models. To clarify, we further 

describe our method on page 5-6: “Data will be extracted for the model of inheritance investigated by 

the authors of the meta-analysis. Specifically, if the meta-analysis was conducted based on an 

additive genetic model, we will also use this model to pool our results. If multiple models are 

investigated, data for all models will be extracted. However, if a formal assessment of inheritance 

model fit has been conducted, preference will be given to the best fitted model”. We hope this 
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provides sufficient clarification.  

 

[4] The sample size section is unclear. I guess that the authors refer to the sample size needed to 

establish adequate power for their study, correct?  

 

Thank you for this comment. As similar studies have been seldom conducted, we do not have an 

appropriate method or estimate of parameters needed to conduct a power analysis to ascertain an 

ideal sample size for this empirical evaluation study. However, based on previously published 

literature, namely Hartling and colleagues who assess the Newcastle-Ottawa scale1, we noted that 

approximately 131 cohort studies from 8 meta-analyses were included. Other assessments of 

reliability of tools have used sample sizes of 20 and 54 RCTs2,3. Furthermore, a recent protocol aims 

to explore the role of rater training in reliability of risk of bias tools; their search strategy yields 144 

possible RCTs to be investigated. Based on these examples from the literature, to ensure adequate 

power, we aim to include 50 meta-analyses. With at least 4 studies per meta-analysis (meta-analyses 

with less than 4 studies are excluded from our evaluation), we will have at least 200 primary studies 

on which our tool will be applied. This number is comparable with to other similar studies. Lastly, for 

some of our statistical analysis (e.g. sensitivity analysis), the unit of comparison will be individual 

meta-analyses; to ensure adequate sample size here, we considered as a cut-off, the sample size at 

which a t-distribution becomes a more close estimate of a z-distribution, i.e. when the # evaluated 

approaches 30. Typically, the t-distribution is not a good approximation of the z-distribution (i.e. 

Normal distribution) when n<30. We chose 50 studies to get a reasonably wide distribution of possible 

associations we would observe in typical studies (i.e. 1.64 x 30 = 49.2 [corresponding to a range of 

associations spanning 1 SD]), which we rounded up to 50. We felt that this number also corresponded 

to a manageable number for our reviewers to use for this purpose.  

 

 

[5] For such a large number of reviewers, differences will be observed in training and experience. 

How the authors will achieve data extractions of equal/high quality?  

 

We agree with the reviewer and to ensure that data extractions are of equal quality, we have taken 

two measures: 1) the reviewers will undergo practice rating sessions to address challenges, 

concerns, and practices that could lead to variability. 2) A manual with explanations for each question 

will be created. This manual will be published with the refined tool for use by the scientific community. 

Lastly, we understand that despite these two initiatives, there maybe variations between reviewers. 

We think this is appropriate as it will reflect the real-world use of the tool and thus allow us to account 

for expected variability among users.  

 

[6] Suggestion: A widely adopted method to evaluate the credibility of the evidence in the genetic 

association studies are the Venice criteria. Briefly each association can be graded based on the 

amount of evidence, consistency of replication and protection from bias. Then, the epidemiological 

credibility of the association can be rated as strong, moderate or weak. It would be great if the authors 

could provide possible changes in rating after the application of the Q-Genie tool, which more or less 

quantifies the evaluation of the tool as presented in the “Criteria for evaluation of effectiveness”  

 

Thank you for this suggestion. As we understand it, the Venice criteria assess the credibility of 

evidence based on systematic reviews. Although credibility encompasses dimensions in addition to 

risk of bias, we do agree that it would be useful to compare ratings from the Q-Genie tool with 

epidemiological credibility based on the Venice criteria. Ideally, the higher the risk of bias, the lower 

the study’s credibility. We have included this in our evaluation as suggested. A description of the 

method is presented on page 8: “Agreement with the Venice criteria: In 2008, Ioannidis and 

colleagues published criteria for evaluating credibility of evidence from genetic association studies 

[24]. The evaluation is based on considering the amount of evidence, extent of replication, and 
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protection from bias. The index generates a composite assessment of ‘strong’, ‘moderate’ or ‘weak’ 

epidemiological credibility using cumulative grading criteria ‘A’, ‘B’, and ‘C’ across each category. We 

will compare ratings on the Q-Genie tool with those from the Venice criteria using an intra-class 

correlation coefficient; ideally, a higher risk of bias on Q-Genie will correspond to weaker ratings on 

the Venice criteria”.  

 

We thank the reviewer for the insightful suggestions.  

 

Reviewer: 2  

Reviewer Name: Thomas Harder  

Institution and Country: Robert Koch Institute, Berlin, Germany  

Please state any competing interests or state ‘None declared’: None declared  

 

Please leave your comments for the authors below  

 

The authors report a protocol for performing an evaluation of a risk of bias tool for genetic association 

studies (Q-Genie) developed and published earlier by the same group. While the assessment of risk 

of bias in genetic association studies is an important issue (as for other study designs), I have several 

concerns related to the proposed tool as well as the methods proposed for evaluation.  

 

[7] Genetic association studies share a number of commonalities with other study designs, such as 

case-control studies and cohort studies. According to systematic reviews (Katrak et al., BMC Med Res 

Methodol 2004; 4: 22; Sanderson et al., Int J Epidemiol 2007; 36: 666), about 100 different risk of bias 

tools have already been published. Therefore, one might ask whether it is necessary to develop and 

evaluate a further tool. The authors should explain in more detail the need for such a tool and make 

clear why existing tools are not applicable to genetic association studies.  

 

Thank you for this comment. We agree that many risk of bias tools exist and we took into 

consideration the vast literature on this subject before proceeding with our endeavor. While it is true 

that many risk of bias tools for case / control, cohort, and cross-sectional studies exist, which are the 

designs commonly used in genetic epidemiology, we found some difficulty modifying the existing tools 

for use in systematic reviews of genetic studies that we have previously conducted4,5. Primarily, we 

found that existing tools do not capture sources of bias unique to genetic studies, these include 

definition of cases, population stratification (confounding that arises from differences in genotype 

prevalence and disease risk between sub-populations), methods in the collection, handling, and 

processing of DNA, the determination of genotypes (including blinding to case-control status), as well 

as relatedness / consanguinity6,7. Risk of bias and quality assessment is particularly important in 

meta-analysis of genetic studies as the effect sizes are normally quite small and thus can be greatly 

changed by even small biases. For this reason, we endeavored to develop a tool that can be used in 

genetic association studies specifically.  

 

Based on the reviewer’s comments, we understand that this rationale needs to be better presented in 

our protocol, and thus we have added the following, on page 3: “While many risk of bias tools have 

been developed for epidemiological studies, they do not capture sources of bias pertinent to genetic 

association studies, including population stratification (confounding that arises from differences in 

genotype prevalence and disease risk between sub-populations), variations in the collection, 

handling, and processing of DNA, classification of genotypes, as well as degree of relatedness / 

consanguinity in a population under study [8,9]. Specific to population stratification, heterogeneity can 

also result from variable gene expression. These unique biases and their absence in other tools 

prompted us to develop and validate a risk of bias tool for use in systematic reviews of genetic 

association studies [10]”.  
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[8] In their first report on Q-genie (BMC Genetics 2015), the authors used Table 1 to explain sources 

of bias in genetic association studies. While I would like to stress that nearly all of them are not 

specific to genetic association studies, but are “variants” of forms of bias known from case-control and 

cohort studies, a major problem with their tool arises from the fact that these sources of bias do not 

correspond to the contents of their tool. Rather, the authors incorporated a number of items in Q-

genie that do not measure “risk of bias” (i.e., internal validity), but are related to reporting quality 

(question 1, question 8, question 11) or statistical considerations (question 7). The authors should 

describe the rationale for including items that do not measure "risk of bias" into a risk of bias tool.  

 

Thank you for your comment. As genetic association study designs are case-control, cohort, and / or 

cross-sectional (most commonly), many sources of bias will certainly overlap with biases common to 

these study designs, as the reviewer highlighted. However, as our response to comment [7] suggests, 

a risk of bias tool specific for genetic association studies is warranted. Additionally, to address the 

reviewer’s concern that the sources of bias outlined in our original publication do not correspond to 

contents of the tool, we have included a table in the supplementary data with the tool mapped to 

domains of risk of bias (Please see Supplementary Table 1).  

 

With respect to the reviewer’s concern regarding inclusion of items 1, 8, 11, and 7:  

Selective outcome reporting results from publication of a subset of the original variables (reporting 

bias). The particular concern is that statistically non-significant results may be purposefully withheld 

from publication (publication bias). With a large amount of data available, as with genomic data, the 

possibility of data mining and selective reporting is magnified. Items 1 and 8, specifically inquiring 

about a previous rationale for the study and a priori planning of analysis, seek to capture these 

biases. These types of items have also been incorporated in to other risk of bias tools, such as the 

Cochrane risk of bias tool for RCTs and ACROBAT for non-randomized interventions. Item 11, while 

not a traditional source of bias, was included to ensure appropriate inferences were drawn from the 

data presented in the study. Lastly, low sample sizes, as measured by item 7, can adversely impact 

reliability of findings. This was recently demonstrated by a meta-epidemiological study by Ioannidis 

and colleagues8. Furthermore, in the pilot validation study of the tool, we assessed item-

discrimination using item-total correlations, which revealed that the individual items included were 

informative in detecting variability between studies and therefore were not excluded.  

 

Still, we appreciate the reviewer’s concerns and as such have included a sensitivity analysis in our 

protocol which only assess traditional risk of bias items (excluding items 1, 8, and 11) as suggested. 

Based on our findings of the performance of this subset of items, we may consider removing them 

from the tool altogether or rephrasing more clearly to delineate type of bias to be captured (i.e. 

selective reporting, publication). Again, we thank the reviewer for the insightful suggestions.        

 

[9] The authors propose 3 strategies to evaluate the Q-genie tool: i) increase precision after exclusion 

of low quality studies; ii) decrease heterogeneity after exclusion of low quality studies and iii) inter-

rater agreement. While strategy iii) seem appropriate to me, I am not convinced that strategies i) and 

ii) are useful and valid, for the following reason: A homogeneous set of studies or a precise pooled 

estimate do not indicate a reduced risk of bias, as compared to a heterogeneous set of studies or an 

imprecise estimate. Rather, if all studies are biased in the same direction, one would expect to see a 

homogenous data set and a precise, but completely biased estimate. The authors should explain and 

discuss in detail the assumptions on which these analyses will be based on.  

 

Thank you. You raise an excellent point. Risk of bias is a difficult concept to measure and we agree 

with the reviewer that precise and homogeneous estimates do not necessarily indicate meta-analyses 

free from bias. In designing the protocol, we did consider the possibility that studies biased in the 

same direction will be both homogenous (i.e. small between-study variance) and precise (i.e. small 

variation in standard errors), but it should be noted that this specific situation is not likely to be 
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common. In an analysis of 50 meta-analyses, we should still expect to see a correlation between poor 

precision / increased between-study variation (heterogeneity) and quality of the assessed studies. 

Namely, those studies with poor methodological rigor, underpowered, etc should have different 

estimates than others in that meta-analysis that are of good quality. However, we do agree with the 

reviewer’s concern and therefore have reframed our assessment in the context of ‘confidence’ in the 

findings of the meta-analysis based on Q-Genie ratings, rather than whether the tool is “accurately” 

identifying biased studies. Specifically, if a meta-analysis is precise and homogenous, we are more 

likely to believe its results. This is a similar approach to one taken by GRADE9. Furthermore, we 

include a multi-dimensional assessment of the Q-Genie that compares the tool with expert ratings and 

the Venice criteria as well as looks at internal properties of the tool itself (reliability) to evaluate its 

effectiveness. As a whole, we think our evaluation criteria will provide ample information to judge the 

utility of the tool.  

 

In consideration of the reviewer’s suggestions, we have reframed our discussion as follows:  

 

On page 7:  

 

“This section describes the quantitative and qualitative assessment of our confidence in the reported 

association estimate provided by meta-analyses based on information from the Q-Genie tool.  

 

Criteria for evaluation of effectiveness: The Q-Genie tool will be applied to all meta-analyses included 

from our systematic review, described above. The main objective of the present study is to examine 

our level of confidence in the findings from the meta-analyses in light of the study ratings by Q-Genie. 

If the Q-Genie tool serves its purpose to correctly identify poor quality studies, the score will inform 

confidence (or “certainty”) in the estimates derived from the meta-analysis on the basis of quality of its 

included studies. To this end, Q-Genie will be evaluated on the following criteria.  

 

[1] Decreased heterogeneity after exclusion of low quality studies. It is expected that variation in the 

methodological rigor of conduct will be a major source of between-studies heterogeneity. Thus, 

elimination of studies assessed to be of poor design/conduct as measured by Q-Genie, should reduce 

variability in the meta-analysis, thus increasing our certainty in the synthesis of the remaining studies.  

[2] Increased precision after exclusion of low quality studies. It is expected that pooled estimate with 

narrow confidence intervals are more trustworthy than those with wider confidence intervals. 

Elimination of studies that are of poor quality, such as those that are underpowered, will result in more 

precise estimates, thus increasing our certainty in the synthesis of the remaining studies.  

The following criteria evaluate external validity.  

[3] Good agreement with experts on quality rating by Q-Genie.  

 

[4] Agreement with the Venice criteria.”  

We thank the reviewer for the suggestions that have made our manuscript stronger.  
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VERSION 2 – REVIEW 

REVIEWER Evangelos Evangelou 
University of Ioannina Medical School, Ioannina, Greece; Imperial 
College London, London, UK 

REVIEW RETURNED 01-Apr-2016 

 

GENERAL COMMENTS The authors have adequately addressed my concerns and 
comments. 

 

REVIEWER Thomas Harder 
Robert Koch-Institute, Berlin, Germany 

REVIEW RETURNED 21-Mar-2016 

 

GENERAL COMMENTS The authors have sucessefully revised the paper and I have no 
further points of criticism. 
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