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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.   

 

ARTICLE DETAILS 

TITLE (PROVISIONAL) Do GPs know their cancer patients? Assessing the quality of cancer 
registration in Dutch Primary Care: a cross sectional validation study 

AUTHORS Sollie, Annet; Roskam, Jessika; Sijmons, Rolf; Numans, Mattijs; 
Helsper, Charles 

 

VERSION 1 - REVIEW 

REVIEWER Dr Anna Gvain 
N. Ireland Cancer Registry , Queens University, Belfast 

REVIEW RETURNED 06-Jun-2016 

 

GENERAL COMMENTS This is an excellent well written paper which addresses an important 
issue. the work refers to the Netherlands and the title should reflect 
this by inclusion of 'Dutch' before GPs.  
Also the title is comparing two separate lists of patients at population 
level. and the record linkage is comparing GP patient lists but not 
cancer registry held by GPs, the title as currently written could be 
confusing and I would recommend alteration of the title.  
also in the UKGPs are paid financial incentives to maintain lists of 
patients with chronic diseases including cancer. there is a paper 
attached that covers comparison of registry datasets with that held in 
General practice and it found very good concordance, it would be 
relevant to include this in the discussion. 
 
The reviewer also attached a find together with these comments. 
Please contact the publisher for full details. 

 

REVIEWER Henry Jensen 
Centre for Cancer Diagnosis in Primary Care, Denmark 

REVIEW RETURNED 21-Jun-2016 

 

GENERAL COMMENTS Thank you for this interesting manuscript. The Authors sets out to 
investigate the quality of the Dutch Electronic Health Records in 
primary care, by comparing the coded presence of four major cancer 
types to what is recorded stud in the Dutch National Cancer 
Registry. As such this study is important as the EHrs are more and 
more used for research, quality improvement and off course to 
support GPs and other doctors to diagnose and treat patients. Thus 
the study seems warranted.  
Overall the paper mainly achieves it goals, but could be improved a 
bit.  
 
My concerns/proposals are:  
1. The authors do not seem to be consistent whether the GP 
diagnoses cancer or not. E.g. on page 9 line 24 they state the 
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diagnosis in the Her is a working diagnosis, but on page 10 line 25 
they state that some cancers are missing in the NHR but present in 
EHR – thus inferring that some cancers are diagnosed in general 
practice. If this is the case in the Netherlands, then this would mean 
that the agreement between EHR and NHR (which is basicly what 
the authors are investigating) would never be 100% no matter what. 
I think this needs to be clarified for the reader if the GP can diagnose 
cancer by himself and what this will mean to the results.  
 
2. It would be of uttermost importance for the reader to know 
whether or not it is mandatory for the GP to update his records with 
the final diagnosis or not (p. 9 l. 50-55)  
 
3. The authors include patients from 2007-2011 (p10, l. 48), but 
states in table 3 that diagnosis from 2011 are not included in the 
NHR. This raises the question: why do you include patients from 
2011, when it is most likely these will be non-macthing?  
 
4. The linkage seems problematic. As far as I can tell, no unique 
identifier are used, and hence a number of cases could have been 
erroneously linked, which is supported by the fact that the authors 
themselves state that some cases are excluded because of linking 
errors. Thus I need some more discussion as to how large a 
proportion could be affected, what would this mean (i.e. elaboration 
on the discussion p. 22 l 13-29)  
 
5. Why have you not calculated all number from a 2x2 table (ie. 
Sensitivity, specificity, and predictive values), as you seem to have 
all numbers to do so? (I can find numbers for cell, a,b, and c, and 
would suspect that cell d would be all cases minus cells a-c).  
 
6. It seems you have information on the EHR system used, so why 
not provide 95% Cis for these number to?  
 
7. I seriously miss some kind of test as to assess the agreement in 
year of diagnosis between data sources – maybe Lin’s concordance 
correlation coefficient could due fine here?  
 
8. In the discussion p 24 l 37, the authors state that the mismatch 
may be ignored in some cases – please give examples.  
 
9. Discussion p. 25 l. 18-25: this seems like a really auto paragraph 
– more education – could you please elaborate on this with 
references? I am not sure this is achievable.  
 
10. Discussion p. 25 l. 31-35: you state the EHRs are different, and 
therefore the results differ according to EHRs – but could it be that 
the GPs using a specific system, have some characteristics in 
common, and thus the EHRs are expressing something else?  
 
11. I think your conclusion is a bit optimistic. The reason being, that 
one can only identify 60% of cancer patients in the EHR the cohort 
would not be representative of the general cancer population. Even 
with extensive data mining, one could only reach 90% completeness 
which may not be represantatative, as a completeness of 92-95% is 
needed. I think this needs to be discussed a bit further and given 
more emphasis in the conclusion.  
 
12. Even though the English is quite good, I do think the manuscript 
needs an extra linquistic check, as I sometimes where a bit confused 
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by the sentence structure. 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1  

- This is an excellent well written paper which addresses an important issue. the work refers to the 

Netherlands and the title should reflect this by inclusion of 'Dutch' before GPs. Also the title is 

comparing two separate lists of patients at population level. As the record linkage is comparing GP 

patient lists but not cancer registry held by GPs, the title as currently written could be confusing and I 

would recommend alteration of the title.  

> We have added “Dutch” to the title and altered the title to clarify that “cancer registry” in primary 

care concerns an “act” and not a “registration entity”.  

 

- Also in the UK GPs are paid financial incentives to maintain lists of patients with chronic diseases 

including cancer. There is a paper attached that covers comparison of registry datasets with that held 

in General practice and it found very good concordance, it would be relevant to include this in the 

discussion.  

> We thank reviewer 1 for sending us this paper. We have added this relevant reference and 

corresponding remarks to the discussion. On page 25 we added:  

A recent study by Kearney et al, validating the completeness and accuracy of the Northern Ireland 

Cancer Registry (NICR), found a high level of completeness (99.9%) within the NICR compared to the 

GP registries. The authors suggest that these excellent results could be induced by the introduction of 

the National Health Service (NHS) unique identifier in 2008, which enables matching and data-

enrichment, but also by financially rewarding GPs that maintain a high quality up-to-date record of 

patients with chronic diseases, including cancer.  

 

Reviewer: 2  

- Thank you for this interesting manuscript. The Authors sets out to investigate the quality of the Dutch 

Electronic Health Records in primary care, by comparing the coded presence of four major cancer 

types to what is recorded stud in the Dutch National Cancer Registry. As such this study is important 

as the EHRs are more and more used for research, quality improvement and off course to support 

GPs and other doctors to diagnose and treat patients. Thus the study seems warranted. Overall the 

paper mainly achieves it goals, but could be improved a bit.  

 

My concerns/proposals are:  

1. The authors do not seem to be consistent whether the GP diagnoses cancer or not. E.g. on page 9 

line 24 they state the diagnosis in the EHR is a working diagnosis, but on page 10 line 25 they state 

that some cancers are missing in the NHR but present in EHR – thus inferring that some cancers are 

diagnosed in general practice. If this is the case in the Netherlands, then this would mean that the 

agreement between EHR and NHR (which is basicly what the authors are investigating) would never 

be 100% no matter what. I think this needs to be clarified for the reader if the GP can diagnose cancer 

by himself and what this will mean to the results.  

> It is true that cancer is sometimes registered as a working diagnosis in primary care, before the 

formal confirmation which occurs after referral. According to the guidelines for registration, formal 

confirmation by pathology or secondary care diagnostics is required for registration in the EHR. Since 

the NCR (official name of the Dutch Cancer NHR) includes all cancers which are confirmed in these 

pathology reports or after patient admission to the hospital, the diagnoses in the EHR should 

theoretically always be registered in the NCR.  

The fact that we found evidence of cancer registered only in the EHR, consisting of clear, seemingly 

reliable and elaborate descriptions of the presence of cancer, which was not confirmed by a 

registered diagnosis in the NCR, indicates that some cancers are in fact missing in the NCR. This 

seems to be the case more often than claimed by the NCR, who claim that The Netherlands Cancer 
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Registry claims is almost complete (>95% of all cancers) for the population of the Netherlands and 

without false-positive records since 1989. This can be found at page 10 under the subtitle “Reference 

Standard”.  

 

To clarify the relationship between diagnoses registered in the NCR and those registered in primary 

care, we have made the following additions to the text.  

On page 9 & 10: “The guideline also states that it is mandatory for GPs to update the EHR Episode 

with the final diagnosis.” and “A diagnosis code should only be used in the EHR after confirmation of 

the diagnosis and not if a diagnosis is suspected.”  

On page 10:  

“Theoretically, cancer patients missing in the NCR could include those who are diagnosed with cancer 

in primary care based on clinical signs and symptoms, but are unable or refuse to go to a hospital. 

Therefore, for these patients, no pathology report or hospital admission is registered, which would be 

needed to enter the NCR”.  

 

2. It would be of uttermost importance for the reader to know whether or not it is mandatory for the GP 

to update his records with the final diagnosis or not (p. 9 l. 50-55)  

> We agree with the reviewer and we have added this information. According to the Dutch guideline 

for adequate registry in Primary Care, indeed it is mandatory for the GP to update the Episode with 

the final diagnosis. We have added the previously mentioned sentences to the text on page 9 & 10 to 

clarify: “The guideline also states that it is mandatory for GPs to update the EHR Episode with the 

final diagnosis.” and “A diagnosis code should only be used in the EHR after confirmation of the 

diagnosis and not if a diagnosis is suspected.”  

 

3. The authors include patients from 2007-2011 (p10, l.48), but states in table 3 that diagnosis from 

2011 are not included in the NHR. This raises the question: why do you include patients from 2011, 

when it is most likely these will be non-macthing?  

> We agree that this was not explained clearly in the table (previously table 3, now table 4). The 

previous text in table three does indeed suggest, as the reviewer comments, that diagnoses from 

2011 are not included in the NCR (NHR). This however, is incorrect.  

Diagnoses from 2011 were included in both the NCR data and the EHR data. We performed the data-

extraction in 2013, therefore assuring that all diagnoses which should be included in the NCR for 

2011, have been processed. The assumption that the NCR should therefore be complete for 2011 

was confirmed by our NCR contacts.  

The explanation for the situation that a diagnosis in the EHR is registered in 2011, but registered in 

the NCR for 2012, is that the histological confirmation of the diagnosis (NCR) was made in 2012, 

while the clinical diagnosis was made and registered in the EHR in 2011. This rare occurrence is what 

was meant in the comments in Table four. We hope to have elucidated this in the text of table three, 

which we altered.  

The comment in table four (page 19) now states: “Year of diagnosis in the EHR is 2011, leaving a 

small chance that the histological confirmation of the diagnosis (NCR) was performed (and registered) 

in 2012, while the clinical diagnosis was made and registered in the EHR in 2011.”  

 

4. The linkage seems problematic. As far as I can tell, no unique identifiers are used, and hence a 

number of cases could have been erroneously linked, which is supported by the fact that the authors 

themselves state that some cases are excluded because of linking errors. Thus I need some more 

discussion as to how large a proportion could be affected, what would this mean (i.e. elaboration on 

the discussion p. 22 l 13-29)  

> We agree with the reviewer that linkage errors can influence results. We had to exclude 14 records 

(0.1% of total the total number of 12,930 patients with a cancer diagnosis in the Primary Care 

database) because of suspected linkage errors. The chance of linkage errors occurring unnoticed is 

small, which we will explain.  
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Since, as the reviewer correctly remarks, no unique identifiers for linkage were available, an 

alternative was chosen. The common methods used for linkage by Trusted Third Parties in this case, 

is to use an algorithm based on a mix of deterministic and probabilistic linkage (see step 2 Methods). 

This means linkage based on matching patient characteristics in both databases.  

A flaw that may occur, but is easy to detect and therefore will not influence our results, is “double 

linkage”. This happens in case of double registration of a patient in the EHR. This was found in 404 

records (2 x 202 or 3.1%). Since this is generally a system error, which occurs randomly, we removed 

these records from our dataset without expecting selective exclusion.  

Other, however rare limitations that may occur when using these methods could have an effect on our 

findings though. The percentage of records for which wrong linkage was suspected before starting our 

analyses, has been added to the results section (0.1%, page 14).  

In addition, a description of these limitations and their expected effect on our results were added to 

the discussion section on page 22 & 23, using the text below:  

Since no unique identifiers could be used for linkage, we used the commonly used alternative method 

of probabilistic linkage. Consequently, discrepancies in databases could in part be a consequence of 

linkage errors, which could have biased our results in either direction. The primary problem that may 

occur, is the rare occurrence of matching two different patients with identical characteristics. This 

would result in the false assumption that a cancer diagnosis registered in the NCR is “missing” in the 

matched patient in the EHR. This is expected to occur in < 1% of cases. Another linkage error which 

may occur is “no match” for a patient which is registered in both databases, but not by the same 

characteristics used for linkage. Since we used: date of birth, gender, zip code, last name, initials and 

first name, these characteristics are unlikely to be registered differently in the registries. Only in case 

of typing errors, moving out of the zip code area or changing last names within the time frame 

between dates on which the data were extracted from the different databases, or in case of not 

registering such a previous change in one of these databases, such linkage error will occur. We 

estimate the chance of such an occurrence also to be below 1%.  

 

5. Why have you not calculated all number from a 2x2 table (ie. Sensitivity, specificity, and predictive 

values), as you seem to have all numbers to do so? (I can find numbers for cell, a,b, and c, and would 

suspect that cell d would be all cases minus cells a-c).  

> The requested outcomes can be provided and the suggestion of the reviewer indicates that the 

diagnostic values resulting from a 2*2 table is considered of additional value. Therefore we added this 

2x2 table for the main findings (Table 3) and the corresponding diagnostic values in the text. Both can 

be found on page 16 of the revised manuscript and the textual adaptations can be found below. The 

2*2 table did not fit the provided rebuttal-textbox on the journal website.  

 

“Overall 60.6% (1,720 of 2,839) of cases matched (“sensitivity” of the EHR), ………”  

and  

“Consequently, the “positive predictive value” of a cancer diagnosis in the EHR is 51.1%. The two by 

two table illustrates these findings, including a negative predictive value of 99.5% and a specificity of 

99.3 % (Table 3).”  

 

6. It seems you have information on the EHR system used, so why not provide 95% Cis for these 

number to?  

> We are unable to calculate the 95%CI for the proportion of false negatives, since for these cases 

without a registered diagnosis in the EHR we could not determine the EHR system. Consequently, we 

were also unable to provide the 95% confidence interval for the “proportion matching”, since this is a 

resultant of the proportion of false positives and false negatives.  

 

7. I seriously miss some kind of test as to assess the agreement in year of diagnosis between data 

sources – maybe Lin’s concordance correlation coefficient could due fine here?  

> We understand the reviewers request, but have decided not to include a concordance test.  
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We have decided to refrain from this, because we believe providing a test which quantifies the 

uncertainty around the differences in observations, would provide a false sense of certainty. The 

reason for our reticence to provide a measure of (un)certainty is that, in contrast to our other 

outcomes, we consider the overlap in year of diagnosis to be a rough approximation of concordance. 

This is because for this calculation, both in the EHR and the NCR, a diagnosis registered in January 

2011 and a diagnosis registered in December 2011, are considered as “registered in 2011”. This 

means that a difference in “one year”, could be either two days or nearly two years.  

We agree that this is uncertainty is insufficiently touched upon in the discussion, therefore we have 

added the following text on page 23:  

“To calculate the concordance in year of diagnosis, we used the calendar year in which the diagnosis 

was registered. Consequently, both in the EHR and the NCR, a diagnosis registered in January of a 

calendar year, e.g. 2010, and a diagnosis registered in December of the same year are considered 

as, for this example, “registered in 2010”. This means that a difference in registration of “one year”, 

could be either two days (registered in JGPN on 31rd of December 2010 and in NCR on first of 

January 2011), or nearly two years (registered in JGPN on first of January 2010 and in NCR on 31rd 

of December 2011 ). Because we used this rough measure, we only showed the absolute numbers 

and refrained from providing statistical testing for concordance.”  

 

8. In the discussion p 24 l 37, the authors state that the mismatch may be ignored in some cases – 

please give examples.  

> We are willing to provide the requested examples. We could however not find the concerning 

“mismatch which may be ignored”, which the reviewer refers to. We would appreciate it if the reviewer 

could specify the sentence that needs clarification.  

 

9. Discussion p. 25 l. 18-25: this seems like a really auto paragraph – more education – could you 

please elaborate on this with references? I am not sure this is achievable.  

> We have specified the text in the discussion to befit the available evidence and included the related 

references. When doing so, we added “possibly” to the sentence indicating that the GPs awareness 

and coding skills could be improved through education.  

It now states:  

First of all, GPs awareness and coding skills could possibly be improved through education in order to 

decrease coding errors and errors in registered year of diagnosis. Although we have not found any 

studies proving education actually improves data quality, we do know that financial incentives as well 

as feedback using data quality reports does improve data quality (Investing in General Practice; The 

new general medical services contract, 2004; Taggart et al, 2015; van der Bij et al, 2016). This shows 

that improving registration quality is feasible and can be learned.  

 

10. Discussion p. 25 l. 31-35: you state the EHRs are different, and therefore the results differ 

according to EHRs – but could it be that the GPs using a specific system, have some characteristics 

in common, and thus the EHRs are expressing something else?  

> This is an interesting remark which we have discussed with the authors and several other practicing 

colleagues in the primary care field. Although we do not have published data to support this, we 

unanimously think that there is no substantial bias in type of GP choosing a certain type of EHR. EHR 

systems are all designed using the same reference model and vary mainly in user interface. Based on 

the discussions between authors and with colleagues in the field, we conclude that the choice in EHR 

is usually made based on peer pressure, peer consultation and financial incentives and the effects of 

the differences in user interface are far more influential for registration quality than any selection 

which may occur when choosing and EHR system. To elucidate this point of view, we have made the 

following adaptation to the text on page 26:  

Since we do not expect these differences to be caused by confounding resulting from different types 

of GPs, choosing certain types of EHRs, this implies that differences in system design lead to varying 

data quality.  
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11. I think your conclusion is a bit optimistic. The reason being, that if one can only identify 60% of 

cancer patients in the EHR, the cohort would not be representative of the general cancer population. 

Even with extensive data mining, one could only reach 90% completeness which may not be 

representative, as a completeness of 92-95% is needed. I think this needs to be discussed a bit 

further and given more emphasis in the conclusion.  

> We agree with the reviewer that, the 60%, or even 90% of the cancer population which is available 

in the EHR, may not provide an accurate representation of cancer patients. This is discussed on page 

26, which now states:  

“From a research perspective, erroneously including non-cancer patients (false-positives) and missing 

real cancer cases (false-negatives), may introduce bias. If textmining techniques are used, these 

results improve substantially, as was shown in this study as well as in others. However, the possibility 

of residual confounding cannot be completely excluded.  

 

We have added the following sentence to our conclusion (page 29):  

Particularly in non-clinical circumstances like research, when high accuracy is needed, Primary Care 

EHR data should only be re-used with care.  

 

12. Even though the English is quite good, I do think the manuscript needs an extra linquistic check, 

as I sometimes where a bit confused by the sentence structure.  

> A native English speaker has performed the requested linguistic check and suggested a few textual 

alterations that we have accepted. 

 

VERSION 2 – REVIEW 

REVIEWER Henry Jensen 
Research Unit for General Practice, Department of Public Health, 
Aarhus University, Denmark 

REVIEW RETURNED 09-Aug-2016 

 

GENERAL COMMENTS Thank you for this revised version of the manuscript. The authors 
have responded to the earlier enquiries in a thorough way, and I can 
only concur with the revisions made. And I think the paper is very 
well written and useful.  
 
So I have only one minor thing left, which is my previous item 8 
regarding the sentence in the discussion that the identification of 
cancer patients from EHR will be accurately enough for some 
purposes but not for others (page 25 l. 40-42), I still think this needs 
a slight elaboration - preferable with one or two short examples. But 
again it is not vital for the paper. 
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