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

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

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

reproduced below.   
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VERSION 1 - REVIEW 

REVIEWER Martin O'Flaherty 
Department and Public Health and Policy  
University of Liverpool  
United Kingdom 

REVIEW RETURNED 25-May-2016 

 

GENERAL COMMENTS  
This is an interesting protocol, aiming to develop standardized 
methods for monitoring ACS incidence trends using secondary data.  
The approach seems robust, but I have a few questions to clarify 
key issues around selection bias, coding accuracy and algorithm 
validation  
 
1. Are those eligible for the electoral roll also eligible/captured by 
health information systems? Could this be a source of selection 
bias? eg, migrants?  
 
2. the out of hospital death group is an important element, and 
including this in the diagnostic classification is a strength and could 
shed light on the sudden cardiac deaths epidemiology. However is 
unclear how they will asses the quality of this information in the 
derivation phase of the algorithm, or if they will be tracking this group 
in prospective trend analyses.  
 
 
3. Whereas coding accuracy assessment is well described, it is not 
clear how the resulting diagnostic algorithm will be validated in terms 
of sensitivity, specificity and predictive values when deployed on 
other settings. Can the authors give more details on their thinking re 
this issue?  
 
Thank you.  
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REVIEWER Professor Gorm Boje Jensen MD, DMSc 
Copenhagen City Heart Study,  
Frederiksberg Hospital  
2000 Frederiksberg C  
Denmark 

REVIEW RETURNED 25-May-2016 

 

GENERAL COMMENTS This paper is a presentation of a plan for validation and refinement 
of diagnostic information concerning Coronary heart Disease (CHD) 
in Western Australia. The major plan is to use various administrative 
registeres and to fortify those with clinical data obtained fra hospital 
records, biomarkers, et cetera. The main purpose is to improve the 
possibility for studying secular trends in the occurrence of CHD, and 
in particular the distribution of varous subtypes of acute CHD such 
as STEMI, N-STEMI, UAP, Chest Pain without AMI, stable AP. This 
purpose has obvious value in a public healt perspective with regard 
to planning of preventive and therapeutic measures.  
At the stage the plan presented, I am not sure that it can be 
regarded as a scientific study. I see it more as an administrative 
plan, but if implemented it may well give rise to research studies.¨  
Specific comments:  
I cannot by reading the plan, figure out if there is a comprehensive 
population register in WA. How do the authors calculate incidence 
and prevalence if the population count is unknown?  
Age limits: The authors plan age limits 35-85. However , elderly 
patients above 85 years (an age group rapidely increasing) also 
have acute CHD, and also require treatment and take up beds in the 
hospitals. I suggest they reconsider those age limits.  
Catchment: The plan is strictly limited to hospitals. However, it must 
be presumed that some patients are treated in primary health care, 
e.g. patients with angina, arrhtyhmias, CHF. How do the authors 
deal with those?  
Private hospitals: I am not aware of the distribution of private 
hospitals and public hospitals in WA? Are there private hospitals 
treating patients wict acute CHD? If so, are they required to report to 
the registers as described in the protocol?  
Deaths: About 50% of patients die out of hospitals in many 
countries. I don't know if this is the case in WA. How is out-of-
hospital sudden or non-sudden death included in the plan?  
The handling of laboratory data is not described.  
I feel that the paper is written for an australian audience, which is 
familiar with the australian health care system, register practise, 
demography. I suggest that the paper is rewritten with an 
international public in view, a public that is ignorant regarding these 
factors. Otherwise it is difficult.  

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer 1:  

1. Are those eligible for the electoral roll also eligible/captured by health information systems? Could 

this be a source of selection bias? Eg, migrants.  

Response: It is correct that electoral roll is limited to people eligible to vote and thus will not include 

non-citizens or those not enrolled to vote (although this will be minimal as enrolment to vote is 

compulsory in Australia). However, in our study, the electoral roll will not be used to select the cohort. 

Selection of the full study cohort will be based upon hospitalisation, emergency department and 

mortality data. We have therefore amended the sentence describing the core datasets to clarify this 

point:  
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“This study will establish a file of linked records based on three of the core WADLS datasets – 

Hospital Morbidity Data Collection (HMDC), Mortality register, and Emergency Department Data 

Collection (EDDC).” (page 8, line 44)  

The use of the electoral roll will now be described later in this section (full description shown below):  

“The Electoral Roll is one of the core datasets of the WADLS, and data from the roll will be linked to 

the core study dataset for all people included in the study cohort. The Electoral Roll dataset contains 

flags indicating whether a person is on the electoral roll, out of state, or not on the electoral roll. These 

status flags are updated when the Electoral Commission is notified of changes, and the dataset can 

be used as an indicator of location or proxy for checking prevalence status. Full state coverage is 

available from 1988 onwards.” (page 9, line 23)  

 

2. The out of hospital death group is an important element, and including this in the diagnostic 

classification is a strength and could shed light on the sudden cardiac deaths epidemiology. However 

is unclear how they will assess the quality of this information in the derivation phase of the algorithm, 

or if they will be tracking this group in prospective trend analyses.  

Response: We will not have clinical data or information directly from death certificates to assess the 

validity of CHD coding in fatal cases. However we will undertake a number of analyses of trends in 

out-of-hospital deaths, including identifying prior CHD, CVD and related comorbidity hospitalisation 

history (these records are available in our dataset and will provide additional data for out-of-hospital 

death cases), and our analytical work will include determining reliable algorithms for MI and acute 

CHD incidence which includes fatal cases. This will include use of underlying and multiple cause of 

death coding. Therefore we have described the use of out-of-hospital deaths in the algorithm for total 

CHD incidence, and also acknowledged the lack of validation of cause of death coding in the 

Limitations section:  

“We will include out-of-hospital CHD deaths (Group E) in the development of the algorithms to test 

consistency of total MI/CHD incidence, and will also analyse out-of-hospital deaths as a separate 

group, including identification of prior hospitalisation history where present. Analyses will be carried 

out using underlying cause of death only and multiple cause of death coding.” (Analyses, Objective 2, 

page 13, line 19)  

“For the analyses including out-of-hospital deaths, we will be unable to validate cause of death coding 

from the original death certificates, but will instead test various algorithms including use of multiple 

cause of death coding to enhance analyses.” (Limitations, page 18, line 20)  

To provide context to the above additions, we have also expanded the explanation of the Mortality 

register to include an outline of cause of death coding in Australia:  

“The Mortality register contains date and cause of death, with cause of death coding in Australia 

following the recommended format of the World Health Organization.21 Underlying cause of death is 

available for the whole dataset. Multiple cause of death coding was adopted in Australia in 1997 and 

includes all conditions recorded on the death certificate, including underlying, associated and 

contributory causes of death.” (Methods, page 9, line 5)  

 

3. Whereas coding accuracy assessment is well described, it is not clear how the resulting diagnostic 

algorithm will be validated in terms of sensitivity, specificity and predictive values when deployed on 

other settings. Can the authors give more details on their thinking re this issue?  

 

Response: We will be able to test our epidemiological algorithms for defining CHD sub-groups for 

trend analysis because we have both linked and unlinked data as well as long hospitalisation history 

available for the cohort. These complete linked longitudinal data are not available uniformly elsewhere 

making it almost impossible to validate in other datasets. However the results of our analyses can be 

tested against unlinked data from the national and state datasets to confirm generalisability. Our co-

investigators at the Australian Institute of Health and Welfare will assist with this, as they are the 

national reporting body in Australia and currently use unlinked data in their reporting of rates. Our 

publications will provide enough data and background on coding and procedural issues to allow 
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researchers in other countries to determine the suitability of our algorithms for their own data. To 

clarify how we will measure differences between the methods using our data, the following has been 

included:  

 

“The extent of agreement between the best-practice algorithm and the modified versions will be tested 

by calculating the difference between each method in each calendar year. These data will be 

presented as temporal trends in the percentage of over- or under-estimation of each algorithm, a 

method previously used by the AIHW.17 (Analysis, page 15, line 19).  

 

Reviewer 2:  

 

1. I cannot by reading the plan, figure out if there is a comprehensive population register in WA. How 

do the authors calculate incidence and prevalence if the population count is unknown?  

 

Response:  

In regards to whole-state population data, total WA population counts are available from the 

Australian Bureau of Statistics for every calendar year of the study based on actual counts in census 

years (every 5 years); as estimated counts for intermediate years; and as projected counts for years 

since last census. Population counts are stratified by calendar year, sex and 5-year age group and 

therefore able to be used in rates calculations. We have inserted this information into the description  

“Whole-population counts for WA, stratified by calendar year, sex and 5-year age group, are available 

from the Australian Bureau of Statistics and will be used in estimating rates. They are based on actual 

counts in census years (every 5 years), as estimated counts for intermediate years, and as projected 

counts for years since last census.” (Analysis, page 13, line 41)  

 

The core datasets from which our study cohort is derived all have minimum data reporting 

requirements for all events pertaining to each data collection. This ensures that these datasets are 

very complete at a population level. There is no population register for capture of all CHD events (eg, 

those treated in primary care but never admitted to hospital). However, as many of our previous 

publications have shown (ref 13; Nedkoff et al Heart 2012;98:1449), hospitalisation and death data 

are common data sources for reporting incidence and event rates of acute CHD. Hospitalisation data 

can be a proxy for population trends of acute events because of the high proportion of cases treated 

in hospital, particularly MI, and will provide data on trends in other admissions for CHD (such as 

elective and/or diagnostic or interventional-related admissions), or for CHD more broadly. We are not 

measuring prevalence directly in this study, but will use hospital and mortality data to risk-adjust the 

rate denominators for measuring incidence. Our revisions in response to comments 3, 4, and 7 by 

Reviewer 2 will assist with clarifying these issues, and have also now been acknowledged in the 

Limitations section:  

 

“Although acute CHD, including MI and UA, is commonly managed in the hospital setting, there will be 

a proportion of cases managed in primary care or which remain undiagnosed. Additionally, 

hospitalisation data will not capture all stable and lower severity cases of CHD, therefore our analyses 

of these CHD sub-groups will be presented as hospitalisation rates, rather than true whole-population 

rates of stable CHD.” (Limitations, page 18, line 36)  

 

2. Age limits: The authors plan age limits 35-85. However, elderly patients above 85 years (an age 

group rapidly increasing) also have acute CHD, and also require treatment and take up beds in the 

hospitals. I suggest they reconsider those age limits.  

 

Response: We acknowledge the reviewer’s comment about the impact of this age group in terms of 

treatment and resource utilisation, and possible impact on population trends in acute CHD, although 

people aged ≥85 years comprise ~2% of the Australian population in 2015. We have therefore noted 
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in the Methods that we will investigate whether to use an upper age limit for the study:  

“Previous studies have used an upper age limit of 84 years because of known decreasing sensitivity 

for the recording of MI in hospital morbidity data with increasing age.22 Our initial age range will be 

35-84 years, but our analyses will also investigate ages above 84 years and the utility and 

significance of these older age groups in analyses of trends and in identifying clinical subgroups of 

CHD” (Methods, page 10, line 7).  

 

3. Catchment: The plan is strictly limited to hospitals. However, it must be presumed that some 

patients are treated in primary health care, e.g. patients with angina, arrhythmias, CHF. How do the 

authors deal with those?  

 

Response: The reviewer is correct in that a proportion of CHD patients, primarily those with milder 

stable disease, may be treated in primary health care alone and may not be represented in the 

datasets we are using for our study unless they have a hospitalisation with a primary or secondary 

diagnosis of CHD. We are not specifically investigating arrhythmias or CHF but these conditions can 

be identified from secondary diagnoses and using prior hospitalisations for the cohort of patients with 

CHD. In Australia, there is no routine infrastructure linking primary health care data to datasets such 

as those within the WADLS. One of the focuses of our study will be to analyse acute events, where 

patients are commonly managed in ED or admitted to hospital, and thus we will capture these events. 

We will also be able to investigate the large number of cases admitted to hospital where the diagnosis 

is recorded as stable or chronic CHD including patients admitted for diagnostic procedures. Please 

also note our response to Reviewers 2’s comment number 1 above as this is also relevant to this 

query.  

 

4. Private hospitals: I am not aware of the distribution of private hospitals and public hospitals in WA? 

Are there private hospitals treating patients with acute CHD? If so, are they required to report to the 

registers as described in the protocol?  

 

Response: There are a proportion of acute CHD patients who are treated in private hospitals in 

Australia, particularly if undergoing a coronary revascularisation procedure. As noted in the Methods, 

the statutory requirements in WA mean that all presentations (emergency and hospital admissions) to 

all hospitals (public and private) are reported to the WA Department of Health, and thus all private 

hospital presentations/admissions are captured in the datasets. We have highlighted this point, and 

have also included in the Methods a description of the proportion of hospitals in WA by public/private 

status:  

“The Australian health care system is a mixed public-private system, managed by both state and 

national governments. Statutory requirements in WA ensure reporting of minimum data requirements 

for all hospitalisations and deaths. All public and all private hospital presentations and admissions are 

captured within the state health data systems. Of the major adult hospitals in the Perth metropolitan 

area which receive acute CHD presentations, 7 (63%) are public including the three major teaching 

hospitals. There are two major private hospitals in regional areas in WA, with the remainder of the 

state serviced by regional public hospital and health services. Diagnostic, interventional and surgical 

management of CHD patients is centralised in the metropolitan area, often necessitating transfer of 

patients over long distances.” (Methods, page 8, line 7)  

 

5. Deaths: About 50% of patients die out of hospitals in many countries. I don't know if this is the case 

in WA. How is out-of-hospital sudden or non-sudden death included in the plan?  

 

Response: Previous research has indicated a similar level of out-of-hospital deaths in CHD patients in 

Australia, however there is limited contemporary Australian data investigating this issue in detail. Out-

of-hospital CHD deaths are included in identification of our study cohort (Table 1, Group E), as these 

deaths are captured by the WA death registry data that forms part of our study dataset, so we can 

 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-2016-012180 on 24 A

ugust 2016. D
ow

nloaded from
 

http://bmjopen.bmj.com/


identify all deaths, whether in-hospital or out-of-hospital. Our response to Reviewer 1, comment 2, 

outlines our approach to analysis of this group.  

 

6. The handling of laboratory data is not described.  

Response: As noted in the Methods, we have described the linkage of the pathology data to the core 

administrative dataset (page 9, line 36) and how the cardiac biomarker tests will be classified (page 

11, line 18). In our previous work (reference 22), we measured hospitalisation rates of MI using 

different biomarker classifications and have used this work to inform the use of cardiac biomarkers in 

the current study. We have expanded the description of how the laboratory data will be handled in the 

data analysis in Objective 1:  

“CHD cases identified from the HMDC will be stratified using the biomarker classification detailed 

above (no positive biomarkers, CK positive only, troponin positive only, CK and troponin positive). Our 

previous research has shown differing trends in rates of MI measured from the HMDC compared with 

various biomarker algorithms up to 2003.22 This analysis will extend these trend data and determine 

whether rates of different biomarker classifications to define MI have continued to diverge.” (Analysis, 

page 12, line 4).  

 

7. I feel that the paper is written for an Australian audience, which is familiar with the Australian health 

care system, register practise, demography. I suggest that the paper is rewritten with an international 

public in view, a public that is ignorant regarding these factors. Otherwise it is difficult.  

 

Response: To provide more context around the Australian health care system, demography and data 

sources for this study, we have inserted additional information to address this. These include:  

Australian health system, systems issues relevant to cardiology, and demography:  

“While mortality from coronary heart disease (CHD) has been declining in developed countries 

including Australia for 40 years,1 CHD remains the leading cause of death in Australia and the 

leading contributor to the burden of disease.2” (Introduction, page 5, first sentence)  

 

“The population of WA was 2.6 million in 2015, comprising 10.9% of the Australian population.18 The 

majority of the WA population reside in the Perth metropolitan area (79%). WA has been reported as 

being representative of national major sociodemographic and health indicators including median age, 

proportion living in rural or remote areas, proportion of low income households, and proportion of the 

population whom are Indigenous (3%).”19 (Pg 7, line 50)  

 

“The Australian health care system is a mixed public-private system, managed by both state and 

national governments. Statutory requirements in WA ensure reporting of minimum data requirements 

for all hospitalisations and deaths. All public and all private hospital presentations and admissions are 

captured within the state health data systems. Of the major adult hospitals in the Perth metropolitan 

area which receive acute CHD presentations, 7 (63%) are public including the three major teaching 

hospitals. There are two major private hospitals in regional areas in WA, with the remainder of the 

state serviced by regional public hospital and health services. Diagnostic, interventional and surgical 

management of CHD patients is centralised in the metropolitan area, often necessitating transfer of 

patients over long distances.” (Methods, page 8, line 7).  

 

We have provided further details on the registers/datasets, covering areas relating to the electoral roll, 

mortality dataset, capture of CHD, (please see our responses to Reviewer 1’s comments 1 and 2, and 

Reviewer 2’s comments 1, 3, and 4). We have also expanded the description of the WADLS to 

provide more context (page 8, line 27). 
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VERSION 2 – REVIEW 

REVIEWER Martin O'Flaherty 
Department of Public Health and Policy  
University of Liverpool  
United Kingdom 

REVIEW RETURNED 22-Jul-2016 

 

GENERAL COMMENTS The authors have addressed my suggestions in a clear and specific 
way.  
I recommend acceptance. 
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