
PEER REVIEW HISTORY 

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.   

 

 

ARTICLE DETAILS 

TITLE (PROVISIONAL) Diagnostic accuracy of screening tests for COPD: a systematic 
review and meta-analysis 

AUTHORS Haroon, Shamil; Jordan, Rachel; Takwoingi, Yemisi; Adab, 
Peymane 

 

VERSION 1 - REVIEW 

REVIEWER Anthony Stanley 

REVIEW RETURNED 06-May-2015 

 

GENERAL COMMENTS 1) On page 5, lines 99-100, you mentioned pre or post 
bronchodilator spirometry as the reference standard for COPD. As I 
understand it, the presence of airflow obstruction in COPD is 
diagnosed on post bronchodilator spirometry according to the GOLD 
criteria (your #11 reference). I suggest commenting on this in the 
methods section.  
 
2) I noticed ROC area under the curves were not mentioned in the 
analysis. All the CDQ and Piko-6 studies utilised this method of 
diagnostic accuracy along with sensitivity, specificity and predictive 
values, except that the Sichletidis et al study had a figure of an ROC 
curve for the CDQ in the paper but did not publish the area under 
the curve value. Were the ROC area under the curves considered 
for analysis and is it possible to be included?  
 
3) On page 7, line 144, could you clarify how you got the figure of 
5.5% as the prevalence of undiagnosed COPD in a hypothetical 
population from that UK study in reference #21?  
 
4) Page 14, paragraph 2 covers a controversial topic on the 
recommended FEV1/FVC ratio for COPD diagnosis. The GOLD 
report as per reference #11 mentions that the risk of misdiagnosis 
and over-treatment of individual patients using the fixed ratio of <0.7 
as a diagnostic criterion is limited and that no studies exist to 
compare clinical diagnosis based on the ratio<0.7 and LLN values 
approaches. Please comment.  

 

REVIEWER Francesca Chappell 
University of Edinburgh, UK 

REVIEW RETURNED 13-Aug-2015 

 

GENERAL COMMENTS The authors have conducted a careful systematic review and meta-
anaysis on the use of screening tests for COPD. I liked it and think 
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with a few amendments this could be a very good paper.  
 
1. QUADAS 2 as published is generic, and the QUADAS authors 
recommend that systematic reviewers edit the tool to adapt it for the 
context of their review. Could the authors please supply their version 
of the QUADAS 2 tool? For example, I was particularly wondering 
about the patient sample as the authors say that only 7 of the 10 
included studies definitely had a representative patient sample (see 
Figure 3 plus the supplementary material), so how was this judged? 
As I am sure the authors are well aware, knowing the patient sample 
is key to knowing where the results can be applied. It's harder to 
interpret the results without knowing more about how the studies 
were assessed.  
 
2. Why are there no ROC plots alongside the forest plots? Stata 
does some very nice ROC and SROC plots.  
 
3. In the methods, the authors say that they will use the bivariate 
method, providing there is sufficient clinical and methodological 
homogeneity, but they will use two univariate methods if there are 
fewer than 4 studies. I personally have doubts about fitting the 
bivariate model which has 5 parameters with only 4 or 5 studies. 
However, I am not sure if the authors have attempted this or not (if 
they have, they will need to carefully check their estimates). They 
give pooled estimates of sensitivity and specificity in various places 
in the Results section, but I cannot find anything to say whether 
these came from univariate or bivariate analyses.  
 
4. There is a section comparing test accuracy of different screening 
tests (page 11, line 240 onwards). The authors give p values only. 
Please also supply the estimated difference and associated 95% 
confidence interval. 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1  

Reviewer Name Anthony Stanley  

Institution and Country No current affiliated institution, previously University of New South Wales  

Australia  

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

 

Please leave your comments for the authors below This is an interesting systematic review of the 

accuracy of screening questionnaires and handheld flow meters in COPD diagnosis. I have a few 

issues to discuss:  

 

1) On page 5, lines 99-100, you mentioned pre or post bronchodilator spirometry as the reference 

standard for COPD. As I understand it, the presence of airflow obstruction in COPD is diagnosed on 

post bronchodilator spirometry according to the GOLD criteria (your #11 reference). I suggest 

commenting on this in the methods section.  

 

Response: We have added the following to the methods section after “reference standard”: “(although 

post-bronchodilator spirometry was considered the ideal reference standard)”  

 

2) I noticed ROC area under the curves were not mentioned in the analysis. All the CDQ and Piko-6 

studies utilised this method of diagnostic accuracy along with sensitivity, specificity and predictive 

values, except that the Sichletidis et al study had a figure of an ROC curve for the CDQ in the paper 
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but did not publish the area under the curve value. Were the ROC area under the curves considered 

for analysis and is it possible to be included?  

 

Response: We did not consider meta-analysis of AUC because meta-analysis of sensitivity and 

specificity is recommended by the Cochrane Collaboration. Global measures of accuracy such as the 

AUC are not always relevant in clinical practice because there is no information on the error rates in 

the diseased (false positives) and non-diseased groups (false positives). The error rates are important 

for judging the downstream consequences of testing as we show in Figure 5.  

 

3) On page 7, line 144, could you clarify how you got the figure of 5.5% as the prevalence of 

undiagnosed COPD in a hypothetical population from that UK study in reference #21?  

 

Response: This is based on an analysis of the Health Survey for England that was performed by our 

research team. The study has been referenced (reference 22).  

 

4) Page 14, paragraph 2 covers a controversial topic on the recommended FEV1/FVC ratio for COPD 

diagnosis. The GOLD report as per reference #11 mentions that the risk of misdiagnosis and over-

treatment of individual patients using the fixed ratio of <0.7 as a diagnostic criterion is limited and that 

no studies exist to compare clinical diagnosis based on the ratio<0.7 and LLN values approaches. 

Please comment.  

 

Response: This is a contentious issue because currently, COPD, by definition, must include a 

measure of airflow obstruction, and therefore there is no independent true gold standard. However, 

the weight of expert opinion has now moved towards the use of a statistical basis (the LLN 5th 

percentile) for defining airflow obstruction because use of the fixed ratio does not take into 

consideration the waning of FEV1 over time, and thus as a person ages, their ratio becomes 

artificially lowered. There was a recently published analysis article in the BMJ which summarises the 

evidence on potential misdiagnosis using the fixed ratio compared to using the LLN criteria, and at 

older ages, there can be as many as 50% excess cases compared with using the statistical definition. 

In the absence of a true clinical/pathological prognostic definition, we favour the statistical definition 

as being more accurate and more scientifically derived. The fixed ratio cut-off of 0.7 was chosen 

somewhat arbitrarily as a simple rule of thumb, but with today’s computers, the equations for 

calculating the LLN are not complex. Reference: Miller MR, Levy ML. Chronic obstructive pulmonary 

disease: missed diagnosis versus misdiagnosis. BMJ 2015. We have added this reference to the 

manuscript.  

 

Reviewer: 2  

Reviewer Name Francesca Chappell  

Institution and Country University of Edinburgh, UK  

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

 

Please leave your comments for the authors below Please note that my comments are restricted to 

the statistical aspects of the paper as I am not clinically qualified.  

 

The authors have conducted a careful systematic review and meta-anaysis on the use of screening 

tests for COPD. I liked it and think with a few amendments this could be a very good paper.  

 

1. QUADAS 2 as published is generic, and the QUADAS authors recommend that systematic 

reviewers edit the tool to adapt it for the context of their review. Could the authors please supply their 

version of the QUADAS 2 tool? For example, I was particularly wondering about the patient sample as 

the authors say that only 7 of the 10 included studies definitely had a representative patient sample 

(see Figure 3 plus the supplementary material), so how was this judged? As I am sure the authors are 
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well aware, knowing the patient sample is key to knowing where the results can be applied. It's harder 

to interpret the results without knowing more about how the studies were assessed.  

 

Response: Thank you, this is a very valid point. We have now included a new supplementary table 

(Table S2) showing how the QUADAS 2 tool was adapted for this review.  

 

2. Why are there no ROC plots alongside the forest plots? Stata does some very nice ROC and 

SROC plots.  

 

Response: BMJ Open recommend up to five figures and tables. Although this is flexible and we 

exceeded the suggestion, we chose to include the forest plot instead of the SROC plot in order to 

show the 2x2 data and estimates of sensitivity and specificity from individual studies for each test. 

Also, we felt the SROC plot was of limited value because there are only 3 studies for 2 of the tests 

and so we would not be able to draw a confidence region around the summary points. The confidence 

regions drawn are overly conservative when the number of studies is small. In Review Manager which 

we used for producing the forest plot, confidence regions are only drawn when there are at least 4 

studies for a test.  

 

3. In the methods, the authors say that they will use the bivariate method, providing there is sufficient 

clinical and methodological homogeneity, but they will use two univariate methods if there are fewer 

than 4 studies. I personally have doubts about fitting the bivariate model which has 5 parameters with 

only 4 or 5 studies. However, I am not sure if the authors have attempted this or not (if they have, they 

will need to carefully check their estimates). They give pooled estimates of sensitivity and specificity in 

various places in the Results section, but I cannot find anything to say whether these came from 

univariate or bivariate analyses.  

 

Response: We share the reviewer’s concern about fitting complex models with several parameters to 

limited data. Indeed one of the authors recently published a simulation study on the performance of 

hierarchical models when data are sparse or studies are few. The free full text is available at 

http://smm.sagepub.com/content/early/2015/06/25/0962280215592269.full. We’ve added this 

reference to the methods. As stated in the methods, the bivariate model was fitted to only the CDQ 

(score ≥ 16.5) because there were 4 studies. We carefully checked parameter estimates especially 

the variances of the random effects and the covariance because estimates of the variances of the 

random effects are subject to a higher level of uncertainty than the main model parameters (logit 

sensitivity and logit specificity). The model seemed stable. We should also point out that although 

there were only 4 studies, they were large studies by test accuracy standards. This is also important 

for the modelling. To avoid adding technical detail that may not be of use to most readers, we’ve 

added the following to the footnote of Table 3 “*Due to the complexity of the bivariate model and the 

limited number of studies, only the 4 CDQ studies that used a score threshold ≥ 16.5 were pooled 

using a bivariate model. We carefully examined the parameter estimates of the model, especially the 

variances of the random effects, to check whether the model was reliable. There were only 3 studies 

of the CDQ that used a score threshold ≥ 19.5 and 3 studies of handheld flow meters. These were 

pooled using univariate random effects logistic regression models.” This agrees with what we stated 

in the methods.  

 

4. There is a section comparing test accuracy of different screening tests (page 11, line 240 onwards). 

The authors give p values only. Please also supply the estimated difference and associated 95% 

confidence interval.  

 

Response: The p values given are from likelihood ratio tests comparing models with and without 

covariate terms for test type. These are generally more reliable than Wald statistics and 

corresponding p‐values for each variable in the model. Separate tests of statistical significance of the 
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covariate with sensitivity and specificity were performed. We have now added the following sentence 

to the methods “To assess the statistical significance of differences in sensitivity and specificity 

between tests, we compared the fit of alternative models (effect of adding or removing covariate terms 

from the model) by using likelihood ratio tests.” Odds ratios are the natural output of the model. The 

ratios compare the odds of sensitivity (or specificity) for one test to that of another test. Ideally we 

would like to present absolute or relative differences because they are more familiar quantities and 

are straightforward to interpret unlike the odds ratios. We also now make it clearer that we performed 

2 comparative analyses – one for each of the two thresholds of the CDQ. The sentences read “In the 

first comparative analysis, based on an indirect comparison in ever smokers, there was evidence from 

the likelihood ratio tests that the CDQ at a score threshold of ≥19.5 had a lower sensitivity (p=0.003) 

but no difference in specificity (p=0.09) compared to handheld flow meters. In the second analysis at 

the lower score threshold of ≥16.5 (or 17), there was evidence to suggest a higher sensitivity (p=0.03) 

but a much lower specificity (p=0.01) than handheld flow meters”. 
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