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VERSION 1 - REVIEW 

REVIEWER Jenni Quint 
NHLI, Imperial College London, UK 

REVIEW RETURNED 09-Mar-2016 

 

GENERAL COMMENTS This is a well written paper on an important issue that is relevant to 
EHR researchers on a variety of topics. I have only a few minor 
points.  
 
1. The paper is very technical and I wonder if it could be simplified 
so that people who do not use EHR may understand it more clearly.  
2. The full inclusion and exclusion criteria should be provided in a 
supplementary appendix.  
3. It is known that Read codes available change over time and it is 
not clear if this was considered by the authors.  
4. Codelists should be provided in an appendix  
5. How were the hidden text screened? Algorithms or by a person?  
6. It would be interesting to know what the main problem was that 
was Read coded when the symptoms of interest were picked up in 
hidden text and if there was any pattern there.  
7. An indication as to whether Read codes were used more or less 
relative to symptoms over time would be interesting. 

 

REVIEWER Cormac Sammon 
University College London,  
United Kingdom 

REVIEW RETURNED 14-Mar-2016 

 

GENERAL COMMENTS The manuscript describes an analysis which illustrates that in UK 
primary care databases certain potential cancer symptoms are often 
recorded using free text only and that the extent to which these 
symptoms are recorded only in free text is differential between 
cancer cases and matched controls. The manuscript also illustrates 
the extent to which this biases results. These findings have 
important implications for research, particularly given the increasing 
use of these databases in epidemiological research.  
Overall I believe the manuscript is well written however there are a 
number of minor issues that I would suggest the authors address 
before accepting the manuscript for publication:  
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1. At a number of points (inclusion/exclusion criteria, code lists/gold 
standard description) the authors state that further information is 
available on request. I believe that much of this information can 
easily be included in an online data supplement thereby improving 
the transparency of the reporting of the methods.  
 
2. Can summary information on the number of free text entries 
identified and the proportion that were classified as symptom 
presence/symptom absence/uncertain be provided? This might help 
other researchers planning studies in which they intend to use free 
text to identify symptoms.  
 
3. Is there a reason that 86 text extracts were reviewed, is it some 
percentage of the total number of extracts?  
 
4. In the results section one of the subtitles contains the term “non-
alarm (‘connected, but minor’)” this appears to be another phrase to 
describe “'low-risk but not no-risk'”, the term which has been used 
elsewhere in the manuscript. The authors may want to consider 
revising this subtitle for consistency with the rest of the manuscript.  
 
5. In the discussion the authors state that "The major new finding of 
this study is that, for visible haematuria and jaundice, recording style 
choices lead to differential loss of information in hidden text between 
cases and controls. This generates detection bias in most CPRD 
studies, as it is standard practice to restrict analysis to codes." To 
me, the wording of these sentences imply that the differential loss of 
information observed for specific symptoms in two specific samples 
of cancer patients will generate a detection bias in most CPRD 
studies. I think these sentences need to be reworded to make it 
clear that detection bias will only be generated in other CPRD 
studies if there is loss of information in the variables under study in 
that study and the loss of information would have to be differential 
between the cases and controls in that study. The results in the 
current manuscript simply illustrate that it is possible that that the 
loss of information in free text can be differential and the impact on 
results can be considerable.  
 
6. The authors state that recall bias is not an issue as data are 
collected prospectively. While data are primarily collected 
prospectively, and I agree that recall bias is unlikely to be an issue, it 
is possible for data to be entered into a patient’s record 
retrospectively I therefore believe that the relevant sentence(s) 
should be revised to reflect the fact that data are mostly collected 
prospectively.  
 
7. The authors state that “…the search criteria will have missed 
American spellings (e.g. hematuria), and misspellings, though few 
appeared.” Do they mean “few” American spellings and misspellings 
“appeared” in the free text? If so I am not sure how they can know 
this as they did not search for these strings? Could the authors 
clarify this?  
 
8. The authors state that “….the thoroughness of the CPRD’s search 
methods was not documented but, given their emphasis on data 
quality, we have no concerns about this.” I am not sure how useful 
this statement is to the reader. It may be more useful to state that 
while the thoroughness of the CPRD’s search methods was not 
documented, you would not expect any issues surrounding the 
thoroughness of the search to be strong enough to explain the 
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differential loss of information observed in the study.  
 
9. The authors list the lack of practice level analyses as a limitation. 
A practice identifier is normally available in these datasets and 
practice specific summary measures can therefore normally be 
produced with relative ease. I wonder whether such measures could 
be used by the authors to, for example, identify outlying practices 
that might be excluded in a sensitivity analysis. If such analyses 
demonstrated a strong influence of the excluded practices it might 
support the author’s argument that the CPRD should provide 
information about the quantity of data recorded in free text in each 
practice. Identification and exclusion of practices recording a large 
amount of information in free text might represent an alternative to 
the “complex, expensive and limited” method of requesting and 
reviewing free text.  
 
10. In the discussion the authors state “Our results will help 
researchers to estimate detection bias associated with use of hidden 
text to record symptoms in CPRD studies.” I am not sure how the 
results themselves will help researchers to estimate bias as the 
magnitude and direction of any bias is likely to be specific to a 
symptom and disease pair? As I see, it the message to researchers 
should be to request free text in studies which seek to identify 
symptoms, rather than simply to use the results to estimate bias in 
their own study. 

 

REVIEWER Elizabeth Ford 
Brighton and Sussex Medical School, Brighton, UK. 

REVIEW RETURNED 21-Mar-2016 

 

GENERAL COMMENTS Many thanks for the opportunity to review your paper "Are free text 
records a possible source of detection bias in Clinical Practice 
Research Datalink studies? A case-control study".  
 
This is an interesting study in which the amount of free text 
information in GP patient records about cancer symptoms was 
extracted and evaluated. It is always important to have a greater 
understanding about the amount of information we lose when we 
extract only the codes from electronic health records and I would 
therefore recommend this paper for publication with some changes 
to the way it is written.  
The quality of the written English is fine.  
The main problem with the paper is it does not identify a positive use 
or benefit of extracting information from the free text, as it is 
currently written. This includes not putting forward a good case for 
using text in the introduction, and in the results and discussion only 
showing that using free text "muddies the waters" in terms of case 
detection. I was left with the feeling that we are better off not looking 
at the free text if including it just reduces the PPV of the symptom, 
and if GPs are doing OK at coding things that are important for the 
clinical condition that they are considering as a potential diagnosis.  
This finding is important in itself - suggesting that potentially, as 
symptoms get more predictive of a particular condition (i.e. closer in 
time to the actual diagnosis), GPs may be more likely to code them. 
If you have retained timing information in your dataset, this could be 
an interesting avenue to explore. I would like to see the whole paper 
re-written with a clear and focussed main message, and then intro, 
results and discussion aligned to present this more simply.  
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Specific comments  
1) The title is not clear - what do you mean by detection bias in this 
context?  
2) In the introduction I would also like to see a definition of what you 
mean by "detection bias" in the title, as this is not clarified.  
3) Also in the final paragraph of the introduction (page 4 lines 14-18) 
more detail here to build a rationale about the value of finding out 
about free text information in this context - how might this impact on 
other researchers' use of CPRD? What might be the transferable 
findings? What might it mean for CPRD as a whole, now no longer 
extracting free text?  
4) In the methods section, which was mainly fine, I got a little 
confused about the term "records of attendance" - does this mean 
any line of entry in the database (a read code or product code)? This 
term is problematic because one attendance at the GP's can give 
rise to several codes, and codes can be entered in the patient's 
absence. "Coded entry" might be better?  
5) Methods: A short description of the the UK set up of general 
practice, Read codes, and how the data is entered would be useful 
for non UK readers.  
6) Page 7 lines 6-8 - "proportion of attendances" and "proportion of 
attendees" likewise not clear for the reader.  
7) Results. These are very complicated to follow, and would benefit 
from simplification. As I said above, I was left with the feeling that 
free text was more a hindrance to understanding relationships 
between symptoms and diagnoses, than a useful source of 
additional information.  
8) Discussion: page 10 line 10-11 "restricting analysis to codes 
underestimates symptom prevalence, in patients with and without 
cancer" - suggests you think free text is important to explore and 
use. Line 14 "differential loss of information between cases and 
controls" - sums up the findings of the study, but ultimately the data 
just suggests that uncoded symptoms are less likely to be predictive 
than coded ones. Also, you do not develop any arguments about 
why this differential recording might arise - why does the bias work 
in favour of those who are subsequently diagnosed with cancers? 
What are GPs doing here? What is the process from presentation of 
a symptom to cancer diagnosis? Why might the GP change their 
method of recording during this process? How might researchers in 
the future go about exploring and confirming this?  
9) If you think that the bias could have been caused by a small 
number of GP practices, you could do a further analysis by dividing 
patients on practice ID (pracid) in the database. You could then rule 
this out. It seems unlikely that this could have caused the findings 
however. 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer 1: Jenni Quint  

1. The paper is very technical and I wonder if it could be simplified so that people who do not use 

EHR may understand it more clearly.  

Response: Thank you for this - we have revised the text carefully to simplify it, and given more detail 

about medical records in general. We have added more information in supplementary appendices that 

are clearly cited.  

 

2. The full inclusion and exclusion criteria should be provided in a supplementary appendix.  

Response: Agreed and provided.  
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3. It is known that Read codes available change over time and it is not clear if this was considered by 

the authors.  

Response: Thank you for this interesting point. In fact this was not considered, as it was not directly 

germane to the study's main aim of identifying how much information was lost to analysis because it 

was only ever recorded in the text. We did find that GPs tended to use just a small number of codes 

to record symptoms, despite having a large number of possible codes to choose from. This suggests 

that there was not much change in availability of codes over time.  

 

4. Codelists should be provided in an appendix  

Response: Agreed, and this has been provided.  

 

5. How were the hidden text screened? Algorithms or by a person?  

Response: Thank you for highlighting this omission. We have expanded the text to include this 

information and given full details in an appendix.  

 

6. It would be interesting to know what the main problem was that was Read coded when the 

symptoms of interest were picked up in hidden text and if there was any pattern there.  

Response: We have included a sentence about this in the Results. In the main, paired Read codes 

were either administrative (e.g. telephone call), indicating the context of the consultation, or for a 

different clinical problem.  

 

7. An indication as to whether Read codes were used more or less relative to symptoms over time 

would be interesting.  

Response: Thank you for raising this point. Trends in coding over time were not studied, but we agree 

this would be an interesting avenue for further analysis of this dataset.  

 

Reviewer 2: Cormac Sammon  

1. At a number of points (inclusion/exclusion criteria, code lists/gold standard description) the authors 

state that further information is available on request. I believe that much of this information can easily 

be included in an online data supplement thereby improving the transparency of the reporting of the 

methods.  

Response: Agreed, and we have created three new appendices to address these points.  

 

2. Can summary information on the number of free text entries identified and the proportion that were 

classified as symptom presence/symptom absence/uncertain be provided? This might help other 

researchers planning studies in which they intend to use free text to identify symptoms.  

Response: Agreed, and we have included this in supplementary appendix 3.  

 

3. Is there a reason that 86 text extracts were reviewed, is it some percentage of the total number of 

extracts?  

Response: Thank you for raising this. Initially 100 extracts were randomly selected to create a gold 

standard using a panel of consensus method. However, the meaning of 14 could not be agreed, so 

these were dropped, leaving 86 in the final gold standard. This is explained in detail in supplementary 

appendix 3, which is clearly cited in the text.  

 

4. In the results section one of the subtitles contains the term “non-alarm (‘connected, but minor’)” this 

appears to be another phrase to describe “'low-risk but not no-risk'”, the term which has been used 

elsewhere in the manuscript. The authors may want to consider revising this subtitle for consistency 

with the rest of the manuscript.  

 

Response: Thank you for this - we agree and have made this change.  
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5. In the discussion the authors state that "The major new finding of this study is that, for visible 

haematuria and jaundice, recording style choices lead to differential loss of information in hidden text 

between cases and controls. This generates detection bias in most CPRD studies, as it is standard 

practice to restrict analysis to codes." To me, the wording of these sentences imply that the differential 

loss of information observed for specific symptoms in two specific samples of cancer patients will 

generate a detection bias in most CPRD studies. I think these sentences need to be reworded to 

make it clear that detection bias will only be generated in other CPRD studies if there is loss of 

information in the variables under study in that study and the loss of information would have to be 

differential between the cases and controls in that study. The results in the current manuscript simply 

illustrate that it is possible that that the loss of information in free text can be differential and the 

impact on results can be considerable.  

 

Response: Thank you for this point. We agree and have rephrased the text accordingly.  

 

6. The authors state that recall bias is not an issue as data are collected prospectively. While data are 

primarily collected prospectively, and I agree that recall bias is unlikely to be an issue, it is possible for 

data to be entered into a patient’s record retrospectively I therefore believe that the relevant 

sentence(s) should be revised to reflect the fact that data are mostly collected prospectively.  

 

Response: Thank you - we agree and have made this change.  

 

7. The authors state that “…the search criteria will have missed American spellings (e.g. hematuria), 

and misspellings, though few appeared.” Do they mean “few” American spellings and misspellings 

“appeared” in the free text? If so I am not sure how they can know this as they did not search for 

these strings? Could the authors clarify this?  

 

Response: Thank you for highlighting this omission. We have added new text to clarify this.  

 

8. The authors state that “….the thoroughness of the CPRD’s search methods was not documented 

but, given their emphasis on data quality, we have no concerns about this.” I am not sure how useful 

this statement is to the reader. It may be more useful to state that while the thoroughness of the 

CPRD’s search methods was not documented, you would not expect any issues surrounding the 

thoroughness of the search to be strong enough to explain the differential loss of information 

observed in the study.  

 

Response: thank you - we have amended the text appropriately.  

 

9. The authors list the lack of practice level analyses as a limitation. A practice identifier is normally 

available in these datasets and practice specific summary measures can therefore normally be 

produced with relative ease. I wonder whether such measures could be used by the authors to, for 

example, identify outlying practices that might be excluded in a sensitivity analysis. If such analyses 

demonstrated a strong influence of the excluded practices it might support the author’s argument that 

the CPRD should provide information about the quantity of data recorded in free text in each practice. 

Identification and exclusion of practices recording a large amount of information in free text might 

represent an alternative to the “complex, expensive and limited” method of requesting and reviewing 

free text.  

 

Response: thank you - we have investigated this further in the bladder cancer study. We plotted a 

frequency histogram of the percentage of patients within each practice whose feature (haematuria or 

abdominal pain) was recorded solely in the text. The results suggest that the majority of practices 

have a small percentage of patients whose abdominal pain/haematuria records are recorded solely in 
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the text. There are a small number of practices where the records of more than 15% of patients are 

lost in the hidden text, but this not enough to account for the results we obtain. We could conduct a 

sensitivity analysis by seeing the effect of dropping those GP practices. However, for the purposes of 

shedding light on detection bias in CPRD studies, it is important to include data from all contributing 

practices as this accurately reflects the data received by researchers. We could consider informing 

the CPRD of those practices identified as including a higher than average proportion of hidden text 

recording of symptoms; however, it is difficult to see how they could act on this in because they are no 

longer able to collect text data.  

 

10. In the discussion the authors state “Our results will help researchers to estimate detection bias 

associated with use of hidden text to record symptoms in CPRD studies.” I am not sure how the 

results themselves will help researchers to estimate bias as the magnitude and direction of any bias is 

likely to be specific to a symptom and disease pair? As I see, it the message to researchers should be 

to request free text in studies which seek to identify symptoms, rather than simply to use the results to 

estimate bias in their own study.  

 

Response: thank you for this comment. Unfortunately researchers are no longer able to request text 

data recorded by GPs after August 2013; therefore, they are limited to anticipating the presence of 

detection bias based on the results of studies such as this. We have tried to make general inferences 

about data loss without over-interpreting the results, to help researchers in this task.  

 

Reviewer 3: Elizabeth Ford  

 

This is an interesting study in which the amount of free text information in GP patient records about 

cancer symptoms was extracted and evaluated. It is always important to have a greater 

understanding about the amount of information we lose when we extract only the codes from 

electronic health records and I would therefore recommend this paper for publication with some 

changes to the way it is written.  

The quality of the written English is fine.  

The main problem with the paper is it does not identify a positive use or benefit of extracting 

information from the free text, as it is currently written. This includes not putting forward a good case 

for using text in the introduction, and in the results and discussion only showing that using free text 

"muddies the waters" in terms of case detection. I was left with the feeling that we are better off not 

looking at the free text if including it just reduces the PPV of the symptom, and if GPs are doing OK at 

coding things that are important for the clinical condition that they are considering as a potential 

diagnosis.  

This finding is important in itself - suggesting that potentially, as symptoms get more predictive of a 

particular condition (i.e. closer in time to the actual diagnosis), GPs may be more likely to code them. 

If you have retained timing information in your dataset, this could be an interesting avenue to explore. 

I would like to see the whole paper re-written with a clear and focussed main message, and then intro, 

results and discussion aligned to present this more simply.  

 

Response: Thank you for your general comments, which we have addressed by rewriting to improve 

and clarify the text and its message that omitting text records results in biased outcome measures. It 

is important to prevent readers from interpreting this as meaning that researchers "are better off not 

looking at the free text if including it just reduces the PPV of the symptom, and if GPs are doing OK at 

coding things that are important for the clinical condition that they are considering as a potential 

diagnosis", as this is not at all what the results show. The results indicate that GPs are filtering the 

clinical information available to researchers in favour of associations between symptoms and 

diagnoses that are already known - this introduces a positive feedback loop between the collection of 

data for research and the outputs of research on that data, which is definitely a bad thing.  
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Specific comments  

1) The title is not clear - what do you mean by detection bias in this context?  

Response: Thank you - we have changed the title to avoid confusion  

 

2) In the introduction I would also like to see a definition of what you mean by "detection bias" in the 

title, as this is not clarified.  

Response: Thank you - we have included a clear definition of detection bias in the introduction.  

 

3) Also in the final paragraph of the introduction (page 4 lines 14-18) more detail here to build a 

rationale about the value of finding out about free text information in this context - how might this 

impact on other researchers' use of CPRD? What might be the transferable findings? What might it 

mean for CPRD as a whole, now no longer extracting free text?  

 

Response: Thank you - we have made some changes and the final sentence of the Introduction 

makes a clear argument for why it is important to quantify the amount of symptom information 

recorded in free text. The last paragraph of the Discussion talks about the transferable findings and 

the implications for the CPRD as a whole.  

 

4) In the methods section, which was mainly fine, I got a little confused about the term "records of 

attendance" - does this mean any line of entry in the database (a read code or product code)? This 

term is problematic because one attendance at the GP's can give rise to several codes, and codes 

can be entered in the patient's absence. "Coded entry" might be better?  

Response: Thank you for highlighting this. We have changed this to "coded records".  

 

5) Methods: A short description of the the UK set up of general practice, Read codes, and how the 

data is entered would be useful for non UK readers.  

Response: Thank you for this. We have included a brief explanation of Read codes and how records 

are made in Vision, and cited references where interested readers can find out more about these 

points and UK general practice if they need to.  

 

6) Page 7 lines 6-8 - "proportion of attendances" and "proportion of attendees" likewise not clear for 

the reader.  

Response: thank you for highlighting this. We have clarified this in the text and figures.  

 

7) Results. These are very complicated to follow, and would benefit from simplification. As I said 

above, I was left with the feeling that free text was more a hindrance to understanding relationships 

between symptoms and diagnoses, than a useful source of additional information.  

Response: thank you for this insight. We were concerned that the results may be interpreted in this 

way and have taken care to clarify and simplify the results.  

 

8) Discussion: page 10 line 10-11 "restricting analysis to codes underestimates symptom prevalence, 

in patients with and without cancer" - suggests you think free text is important to explore and use.  

Response: Agreed.  

 

8 cont) Line 14 "differential loss of information between cases and controls" - sums up the findings of 

the study, but ultimately the data just suggests that uncoded symptoms are less likely to be predictive 

than coded ones.  

 

Response: We disagree - the data suggest that omitting the uncoded (free text) symptoms introduces 

bias.  

 

8 cont) Also, you do not develop any arguments about why this differential recording might arise - why 
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does the bias work in favour of those who are subsequently diagnosed with cancers? What are GPs 

doing here? What is the process from presentation of a symptom to cancer diagnosis? Why might the 

GP change their method of recording during this process? How might researchers in the future go 

about exploring and confirming this?  

 

Response: We agree that these are interesting points and we had included them in earlier drafts of 

the paper. However, this made the paper very long and in order to meet the word count we would 

have had to sacrifice detail in the methods and results, which would have obscured the meaning. We 

are considering writing an accompanying paper exploring the implications of these findings for 

diagnostic reasoning and GP record keeping.  

 

9) If you think that the bias could have been caused by a small number of GP practices, you could do 

a further analysis by dividing patients on practice ID (pracid) in the database. You could then rule this 

out. It seems unlikely that this could have caused the findings however.  

Response: thank you. This was also picked up by reviewer 2, and we have responded to this point 

above. 

VERSION 2 – REVIEW 

REVIEWER Jenni Quint 
Imperial College London 

REVIEW RETURNED 06-Apr-2016 

 

GENERAL COMMENTS Thank you, I am happy all of my comments have been addressed. 

 

REVIEWER Cormac Sammon 
University College London,  
UK 

REVIEW RETURNED 12-Apr-2016 

 

GENERAL COMMENTS The study author's have addressed all of my concerns regarding the 
manuscript and I would therefore be happy to recommend that the 
manuscript be accepted for publication in it's current form.  

 

REVIEWER Elizabeth Ford 
Brighton and Sussex Medical School, UK 

REVIEW RETURNED 13-Apr-2016 

 

GENERAL COMMENTS Many thanks for the opportunity to review this revised version of 
your manuscript. The manuscript is much improved and much easier 
to follow. I appreciate your argument that GPs are filtering 
information that is recorded in the medical records in favour of 
establish associations and that this is a bad thing for studies of 
association between symptoms and diagnosis. This is the crucial 
finding of the study, and I believe is articulated sufficiently in the 
discussion. One single point:  
 
Authors should note that CPRD stopped providing historical free text 
(that collected prior to 2013) on 31st March 2016 - they should 
change the information given on page 4 line 7. 
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