
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) Validation of administrative hospital data for identifying incident 
pancreatic and periampullary cancer cases: a population-based 
study using linked cancer registry and administrative hospital data in 
New South Wales, Australia 

AUTHORS Creighton, Nicola; Walton, Richard; Roder, David; Aranda, Sanchia; 
Currow, David 

 

VERSION 1 - REVIEW 

REVIEWER Claire Vajdic 
University of New South Wales, Australia 

REVIEW RETURNED 18-Mar-2016 

 

GENERAL COMMENTS The authors have assessed the validity of administrative hospital 
data for identifying incident pancreatic and periampullary cancer by 
comparing this administrative data to population-based cancer 
registry data in a single Australian jurisdiction (New South Wales). 
They observed ‘good’ sensitivity and PPV and concluded that 
hospital admission data can be used to ascertain these cancers and 
resection use in a more timely way compared to population cancer 
registries.  
 
Major comments  
 
The international relevance of this project is low and the data are not 
contemporary (2005-2009). The data cannot be used to infer similar 
findings for all population cancer registries – the conclusion as 
stated in the abstract is not supported by the data. It could also be 
strongly argued that since the NSW cancer registry is undergoing a 
transformation process (page 6), the findings may not apply to the 
current state of this registry. I believe that the findings are relevant to 
the hospital and cancer registry data in this single state of Australia, 
at a single period of time (2005-2009).  
 
The abstract conclusion, that the case ascertainment is more timely 
using linked hospital data compared to population cancer registry 
data, was not directly examined in this study. Furthermore, the 
conclusion at the end of the discussion, that the hospital data cannot 
be used in isolation, is not noted in the abstract.  
 
It is my view that a sensitivity of 87.5% (overall) is not adequate to 
accurately inform changes in health service delivery. The 
investigators observed marked variation by remoteness, extent of 
disease and other factors. The geographic variation is downplayed; 
on page 10 we learn that the sensitivity was as low as 55% in at 
least one health district.  
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I am concerned that high-risk patient subsets (eg living in remote 
areas, death certificate only) are excluded by hospital-only data and 
this is downplayed in the article. Remoteness would be a factor 
critical to judging adequacy of cancer services delivery. The DCO 
cases are an essential subset that is likely to be over-represented by 
individuals with unresectable disease, with or without chemotherapy 
administration, the latter of which is under-ascertained by the 
hospital data.  
 
It would have been very helpful to have seen the 95% confidence 
intervals around the sensitivity estimates.  
 
It would have been very helpful to know how date of diagnosis is 
defined by the cancer registry, including whether day is recorded. 
i.e. is it date of pathological diagnosis, or date of resection? I’m 
unclear how this date was reconciled against the hospital records, 
where the available dates are date of admission, date of separation 
and date of death.  
 
The authors refer to sensitivity for those who did not undergo 
resection as being ‘within acceptable limits’ (page 13). Can the 
authors state and justify what these limits are?  
 
It is unclear why a single cancer was chosen for this study – a 
comparison across all cancers would have been more informative, 
should the methods have been rigorous.  
 
According to the NSW cancer registry website, DCO cases in 2009 
are not yet included in registry data. What is the potential impact of 
this omission on this research?  
 
Minor comments  
 
The article is too long and in many sections lacks clarity and 
precision.  
 
Typographical errors: Page 2, line 9; Page 4, line 24; dates in Figure 
1 (2000-2012) differ from dates in text (2000-2013). 

 

REVIEWER Alex Walker 
University of Nottingham, UK 

REVIEW RETURNED 21-Mar-2016 

 

GENERAL COMMENTS A well performed and generally well described study. While I have 
little knowledge of the intricacies of Australian clinical databases, 
they are described in suitable detail and seem analogous to UK 
databases (namely NCRS, HES and ONS death certificate data). I 
have one important point and a two minor ones.  
 
Important:  
Abstract and discussion-  
From a perspective of using the hospital data to identify pancreatic 
cancer patients, which appears to be an important justification for 
the study, the PPV of the hospital data is at least as important as the 
sensitivity, if not more important. The abstract doesn't not mention 
PPV and I think it needs to. While these data are somewhat 
nuanced (and the reasons for false positives are well described in 
the results), it is an important fact that nearly 20% of hospital defined 
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pancreatic cancers are not incident pancreatic cancers in the gold 
standard data. The same is true for the discussion, where PPV not 
discussed in detail in the context of the viability of using hospital 
data to define a pancreatic cancer population. The impact on the 
PPV of the explored methods using look back periods could also be 
further clarified.  
 
Minor:  
Methods-  
I am curious about the method of linkage used, in most linked 
national datasets that I'm aware of, data can be linked using an 
individual unique identifier (in the UK, the NHS number). If such an 
identifier is not available then probabilistic linkage is a good 
substitute. I am wondering though how this might have affected the 
results of the study, especially given the high PPVs reported.  
 
Results-  
1. pg. 12 line 3, I think should read "Ascertaining incident cases from 
hospital data"  

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer 1: Claire Vajdic, University of New South Wales, Australia  

 

The authors have assessed the validity of administrative hospital data for identifying incident 

pancreatic and periampullary cancer by comparing this administrative data to population-based 

cancer registry data in a single Australian jurisdiction (New South Wales). They observed ‘good’ 

sensitivity and PPV and concluded that hospital admission data can be used to ascertain these 

cancers and resection use in a more timely way compared to population cancer registries.  

 

Major comments  

 

Comment: The international relevance of this project is low and the data are not contemporary (2005-

2009). The data cannot be used to infer similar findings for all population cancer registries – the 

conclusion as stated in the abstract is not supported by the data. It could also be strongly argued that 

since the NSW cancer registry is undergoing a transformation process (page 6), the findings may not 

apply to the current state of this registry. I believe that the findings are relevant to the hospital and 

cancer registry data in this single state of Australia, at a single period of time (2005-2009).  

 

Response: While the specific findings of this study are only directly applicable to the study setting (i.e. 

a single state of Australia at a single period), our study demonstrates the potential utility of hospital 

data in other settings. This would require confirmation in those settings. There is a worldwide drive to 

maximise the public value of routinely collected administrative data in health care. Pancreatic cancer 

is among the fifth most common cause of cancer death in Australia, Europe and the United States 

(page 5 line 10). Maximising the data available increases the potential to examine and improve 

service delivery for these cancers. We believe the study is broadly relevant and could provide impetus 

to jurisdictions to explore the use of hospital data for assessing health service use and outcomes for 

these cancers.  

 

The likelihood of the generalisability of our study findings should be interpreted in the context of the 

similarity of registry and hospital data practices in other Australian states and beyond. The NSW 

cancer registry is a member of the Australasian Association of Cancer Registries which represents 

the statutory population-based cancer registry of each Australian state and territory. The Australasian 

Association of Cancer Registries aims to promote the uniformity of collection, classification and 
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collation of cancer data (http://www.aihw.gov.au/cancer/aacr/). In terms of international applicability, 

the NSW cancer registry codes cases using the International Classification of Disease (ICD) system, 

operates in accordance with the International Agency for Research on Cancer (IARC) guidelines for 

cancer registries and is a member of the International Association of Cancer Registries. The NSW 

cancer registry was one of 290 registries of the 370 submitted whose data was accepted for inclusion 

in IARC’s Cancer in Five Continents Volume X (http://ci5.iarc.fr/CI5I-X/old/vol10/CI5vol10.pdf).  

 

The transformation that the NSW cancer registry is undergoing involves implementing new 

information technology infrastructure to house and process notifications as well as substantially 

augmenting the availability of clinical and treatment variables through integration with existing clinical 

cancer registries. The essential goal and functioning of the NSW cancer registry, which is to provide 

population-level coverage of cancer incidence in NSW residents, remains unchanged. We do not 

consider it likely that changes to the NSW cancer registry would have affected the results of this 

study.  

 

In regard to the hospital data, NSW hospital data are coded using ICD-10-AM which was developed 

by the National Centre for Classification in Health for the implementation of casemix funding and has 

been part of the Australian national framework for morbidity coding in health services since the 1990s 

(page 6 line 25). We acknowledge that there have been changes to the coding of certain conditions 

(e.g. comorbidities and diabetes) and that there are different practices in the use of statistical 

separations across jurisdictions in Australia. However, the Australian Coding Standards (ACS) for the 

principal diagnosis (ACS 0001) and neoplasms (ACS 0236) have had relatively minor changes (see 

Independent Hospital Pricing Authority. 2015. Chronicle for Australian Coding Standards (ACS) First 

to Ninth Edition). There have been no substantial changes in the underlying disease or treatment 

patterns of these cancers since the study period. In terms of the consistent application of these coding 

standards across Australia, hospital admission data from each Australian state and territory are 

compiled by the Australian Institute of Health and Welfare (AIHW) into the National Hospital Morbidity 

Database (http://www.aihw.gov.au/hospitals-data/national-hospital-morbidity-database/). As part of 

the preparation of the national database, the AIHW works with states and territories to improve the 

quality of data and actively contributes to the national consistency of hospital data and statistics 

through the production of the National Health Data Dictionary.  

 

ICD-10-AM is compatible with the parent ICD-10 system which is widely used in Europe and the 

Americas for the coding of hospital admission data. In terms of identifying pancreatic resections in 

hospital data, the Australian Classification of Health Interventions forms the basis of the International 

Classification of Health Interventions (ICHI) which is being developed by the World Health 

Organisation. We believe that our study is relevant to jurisdictions with standardised coding systems 

for hospital data. The consistent application of these frameworks is encouraged by the use of hospital 

data for reimbursement purposes and incorporation into national data collections.  

 

In regard to the reviewer’s comment on the conclusion in the abstract, it has been revised (see 

below).  

 

Comment: The abstract conclusion, that the case ascertainment is more timely using linked hospital 

data compared to population cancer registry data, was not directly examined in this study. 

Furthermore, the conclusion at the end of the discussion, that the hospital data cannot be used in 

isolation, is not noted in the abstract.  

 

Response: We have deleted reference to case ascertainment being more timely from hospital data 

compared to cancer registry data in the abstract conclusion. We have now stated the limitations of the 

hospital-derived cancer data in the conclusion of the abstract:  

“Limited tumour clinical information and variation in case ascertainment across population subgroups 
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are limitations of hospital-derived cancer incidence data when compared with population cancer 

registries.”  

 

Comment: It is my view that a sensitivity of 87.5% (overall) is not adequate to accurately inform 

changes in health service delivery. The investigators observed marked variation by remoteness, 

extent of disease and other factors.  

 

Response: A blanket statement on the adequacy of hospital data cannot be made. Consideration of 

the strengths and weaknesses of the hospital-derived cancer data is required. Hospital-derived 

cancer data are not adequate for some population subgroups. But where sensitivity is much higher, 

e.g. for people who underwent surgical resection (97.9%) and for people with localised (95.9%) or 

regional (93.3%) extent of disease, we believe that the data are fit for the purpose of informing 

aspects of health service delivery.  

 

We have added a statement to the conclusion of the abstract on the limitations of the hospital-derived 

cancer data (see above) and modified line 23 of the abstract to qualify the use of hospital-derived 

cancer data for informing health service delivery.  

 

We have amended the discussion to more clearly define the measures that hospital-derived cancer 

data are fit for purpose (page 15 line 2):  

“Our study demonstrates that NSW hospital data are of sufficient quality to inform aspects of the 

development and monitoring of a service improvement program for pancreatic surgery for cancer. For 

example, measurement of hospital volume of pancreatic cancer surgery, overall surgical outcomes 

and resection rates for population groups with good coverage in the hospital data.” The conclusion of 

the discussion now includes the strengths and weakness of the data.  

 

Comment: The geographic variation is downplayed; on page 10 we learn that the sensitivity was as 

low as 55% in at least one health district.  

 

I am concerned that high-risk patient subsets (e.g. living in remote areas, death certificate only) are 

excluded by hospital-only data and this is downplayed in the article. Remoteness would be a factor 

critical to judging adequacy of cancer services delivery.  

 

Response: We agree that hospital-derived cancer incidence data are not suitable for cancer case 

ascertainment in regional/remote areas where people travel interstate for hospital care as these areas 

have lower case ascertainment. Less than 1% (35/4939) of people diagnosed with pancreatic and 

periampullary cancers lived in remote areas, with the majority (70%, 2447/4939) from major cities 

(Table 1). For regional areas where referral pathways for hospital care are within the state, sensitivity 

is much higher (up to 92.6%). We believe the coverage is adequate for the majority of the NSW 

population. We have added consideration of the coverage of the hospital data to the discussion (page 

12 line 19):  

"The population-level coverage of the hospital data must be assessed with geographic areas with 

insufficient coverage unsuitable for cancer case ascertainment from hospital data."  

 

Comment: The DCO cases are an essential subset that is likely to be over-represented by individuals 

with unresectable disease, with or without chemotherapy administration, the latter of which is under-

ascertained by the hospital data.  

 

Response: Around 5% of pancreatic and periampullary cancer cases in NSW are death certificate 

only notifications (Table 1). We agree that low ascertainment of DCO cases may be an important 

consideration for some studies. For example, the majority (71%, 133/187) of DCO cases were among 

people 80 years and older (page 9 line 22) and therefore hospital-derived cancer incidence data may 
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have limitations for studies focussing on elderly people diagnosed with these cancers. On the other 

hand, the impact would be relatively small for studies examining inpatient hospital use or post-

operative surgical outcomes since people with cases notified by death certificate only are unlikely to 

have inpatient care for their cancer. The focus of the study will determine the relative importance of 

the DCO subgroup and will affect whether the hospital data are fit for purpose. We have now 

highlighted differential sensitivity for subgroups in revised conclusion of the abstract and discussion.  

 

Comment: It would have been very helpful to have seen the 95% confidence intervals around the 

sensitivity estimates.  

 

Response: Exact binomial confidence limits have been provided for sensitivity and PPV.  

 

Comment: It would have been very helpful to know how date of diagnosis is defined by the cancer 

registry, including whether day is recorded. i.e. is it date of pathological diagnosis, or date of 

resection? I’m unclear how this date was reconciled against the hospital records, where the available 

dates are date of admission, date of separation and date of death.  

 

Response: The NSW cancer registry follows the International Associations of Cancer Registries 

definition of date of diagnosis (NSW Central Cancer Registry Data Dictionary. 

http://www.cancerinstitute.org.au/media/165425/nsw-central-cancer-registry-data-dictionary.pdf). Only 

the month and year of diagnosis were available in the NSW cancer registry data for this study 

therefore we did not attempt to reconcile date of diagnosis. Furthermore as noted by the reviewer, 

only date of admission and separation are available from the hospital data which makes identifying a 

date of diagnosis from hospital data problematic. We thank the reviewer for raising this issue. We 

have now included a lack of date of diagnosis as a limitation to the hospital-derived cancer incidence 

data in the discussion (page 15 line 4):  

"Hospital admission data, however, lacks a date of cancer diagnosis and detailed clinical information, 

such as, tumour size and vascular involvement, which are required to measure post-diagnosis 

survival and perform risk-adjustment of outcomes…..”  

 

Comment: The authors refer to sensitivity for those who did not undergo resection as being ‘within 

acceptable limits’ (page 13). Can the authors state and justify what these limits are?  

 

Response: Sensitivity for people who did not undergo resection was 85.7% (Table 1). The use of the 

term ‘acceptable’ for this sensitivity and elsewhere for the overall sensitivity of 87.5% as ‘good’ (page 

12 line 3) is consistent with other studies (e.g. Yuen et al 2011 [reference no. 9]; Kemp et al 2013 

[reference no. 10]). In the introduction, we state that data need to be validated as being fit for purpose 

(page 4 line 19). The satisfactoriness of the sensitivity will depend on the intended use of data. We 

concur with the reviewer’s apparent reservations about the use of these terms as we agree that limits 

for acceptable sensitivity will vary depending on the specific use of the data. We have removed these 

terms.  

 

Comment: It is unclear why a single cancer was chosen for this study – a comparison across all 

cancers would have been more informative, should the methods have been rigorous.  

 

Response: We provide the explanation that "Timely data were required for the development of a 

service delivery program for pancreatic surgery for cancer in New South Wales (NSW), Australia." 

(page 5 line 13). Not all cancer types are suitable candidates for ascertaining from hospital admission 

data as noted on (page 5 line 3: "Lower validity has been found for other cancers, such as prostrate 

and colorectal cancer where treatment is more likely to be in an ambulatory setting…..".  

 

Comment: According to the NSW cancer registry website, DCO cases in 2009 are not yet included in 

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2016-011161 on 1 July 2016. D

ow
nloaded from

 

http://bmjopen.bmj.com/


registry data. What is the potential impact of this omission on this research?  

 

Response: Death certificate only notified cases for 2009 were not available in the NSW cancer 

registry data due to a delay in receiving death certificate data with coded cause of death from the 

Australian Bureau of Statistics (see Appendix 3 in Currow and Thomson 2014 [reference no. 22]). 

Death certificate only cases were 4.8% (187/3934) of pancreatic and periampullary cases for the 

2005-2008 period. Therefore around 50 death certificate only notified cases are expected to be 

missing for 2009, which is around 1% of cases for the study period. The potential impact on the 

overall findings of this study is therefore relatively low. For transparency, a footnote has been added 

to Table 1 stating:  

“Cases notified to the NSW CCR by death certificate only were unavailable for 2009.22 Death 

certificate only notified cases were 4.8% (187/3934) of cases for the 2005-2008 period.”  

 

The percentage of DCO cases has been deleted in the results section.  

 

Minor comments  

 

Comment: The article is too long and in many sections lacks clarity and precision.  

 

Response: Extraneous detail has been deleted, bringing the word count down from 3750 to 3572 

while including the additional information requested by the reviewers.  

 

Comment: Typographical errors: Page 2, line 9; Page 4, line 24; dates in Figure 1 (2000-2012) differ 

from dates in text (2000-2013).  

 

Response: The hospital data available in the linked CCR-APDC dataset (Figure 1) is to June 2012. 

The hospital data available from the APEDDR are up to December 2013 (page 7 line 4).  

 

 

Reviewer 2: Alex Walker, University of Nottingham, UK  

 

A well performed and generally well described study. While I have little knowledge of the intricacies of 

Australian clinical databases, they are described in suitable detail and seem analogous to UK 

databases (namely NCRS, HES and ONS death certificate data). I have one important point and two 

minor ones.  

 

Important:  

Abstract and discussion-  

Comment: From a perspective of using the hospital data to identify pancreatic cancer patients, which 

appears to be an important justification for the study, the PPV of the hospital data is at least as 

important as the sensitivity, if not more important. The abstract does not mention PPV and I think it 

needs to. While these data are somewhat nuanced (and the reasons for false positives are well 

described in the results), it is an important fact that nearly 20% of hospital defined pancreatic cancers 

are not incident pancreatic cancers in the gold standard data. The same is true for the discussion, 

where PPV not discussed in detail in the context of the viability of using hospital data to define a 

pancreatic cancer population. The impact on the PPV of the explored methods using look back 

periods could also be further clarified.  

 

Response: The PPV has been added to the abstract: “The positive predictive value for the 

identification of incident cases was 82.0%.” We have added a reference to the PPV in the discussion 

with information that nearly half of the false positives were prevalent rather than incident cases (page 

13 line 15). The PPV can be improved, in terms of distinguishing between incident and prevalent 
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cases, with the use of a look-back period which we have now noted (page 13 line 18). A limitation of 

our study is that we have only identified false positives who had another diagnosis of cancer on the 

registry (page 13 line 23). We feel it would be more appropriate to explore the PPV in more detail in a 

dataset without this limitation.  

 

Minor:  

Methods-  

Comment: I am curious about the method of linkage used, in most linked national datasets that I'm 

aware of, data can be linked using an individual unique identifier (in the UK, the NHS number). If such 

an identifier is not available then probabilistic linkage is a good substitute. I am wondering though how 

this might have affected the results of the study, especially given the high PPVs reported.  

 

Response: A unique identifier was not available for this study (in Australia, the Medicare Card number 

is approximately a unique identifier) and therefore probabilistic linkage was required for this study and 

is required for the majority of record linkage studies using administrative data in Australia. The Centre 

for Health Record Linkage (CHeReL) uses ChoiceMaker 2 software for the linkage and estimate a 

false positive linkage rate of 3 per 1000 (page 7 line 9). The CHeReL did not provide an estimate of 

the false negative rate. However, information on their website states they aim for a false negative rate 

of fewer than 5 per 1000 but note that incomplete identifiers can contribute to higher rates of missing 

links (http://www.cherel.org.au/quality-assurance). We believe that the identifiers for our study cohort 

would have been of relatively high quality given the older age of cancer cohorts (younger people are 

generally more mobile and have more name changes which can reduce the quality of probabilistic 

linkages). With the false negative and false positive errors rates expected to be <=0.5% we consider 

this to have minimal impact on the results of our study.  

 

Results-  

Comment: 1. pg. 12 line 3, I think should read "Ascertaining incident cases from hospital data"  

 

Response: Yes, “incidence” has been corrected to “incident”. 

VERSION 2 – REVIEW 

REVIEWER Claire Vajdic 
University of New South Wales  
Australia 

REVIEW RETURNED 26-Apr-2016 

 

GENERAL COMMENTS Thank you for the opportunity to review the revised manuscript. The 
authors have addressed most of my concerns.  
 
I agree that hospital data alone can tell you hospital volume of 
pancreatic surgery and resection rates for certain population groups, 
but I would have reservations about using it for "overall surgical 
outcomes" given the lack of reliable information on the time from 
diagnosis to death. The date of diagnosis is not known with precision 
and deaths outside of the hospital setting are not captured in these 
records. 

 

VERSION 2 – AUTHOR RESPONSE 

Response to Reviewer 1: Claire Vajdic, University of New South Wales, Australia:  

The reviewer has raised a valid issue and accordingly we have clarified the last paragraph of the 

discussion (page 15 line 5) to state: “overall post-surgical outcomes (when linked to death registry 
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data)”. It is standard practice to measure post-surgical outcomes from date of surgery and therefore 

date of diagnosis is not required. We agree that deaths should be obtained from death registry data to 

capture deaths outside the hospital setting. 

 

VERSION 3 - REVIEW 

REVIEWER Claire Vajdic 
University of New South Wales, Australia 

REVIEW RETURNED 02-Jun-2016 

 

GENERAL COMMENTS The authors have addressed my concerns.  
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