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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) Visualising linked health data to explore health events around 
preventable hospitalisations in NSW Australia 

AUTHORS Falster, Michael; Jorm, Louisa; Leyland, Alastair 

 

VERSION 1 - REVIEW 

REVIEWER Zahid Ansari 
Monash University  
Australia 

REVIEW RETURNED 18-Nov-2015 

 

GENERAL COMMENTS There are several methodologic issues of concern: 

1. The manuscript states 'Originally conceived in the early 1990s 
[1], preventable hospitalisations, also known as ambulatory 
care sensitive conditions or avoidable hospital admissions, 
comprise admissions for a set of diagnosis codes which are 
considered to be potentially preventable if the patient had 
access to quality primary care services.' I agree that there is a 
tendency to use these terms interchangeably (though it is not 
obvious they should be (see note 1 below)] ... but the original 
concept involved ambulatory care sensitive conditions 
(ACSCs) and stemmed from work undertaken by Billings in 
the 1980s. This is not just a pedantic point. In the US health 
care system, there is no equivalent of the general practitioner 
(GP) gate-keeper role [the nearest equivalent to a GP  is 
family practice physicians (though this is also regarded as a 
specialty)]; patients can and do make appointments directly 
with health care providers that in Australia are specialists and 
who also provide ambulatory care in a non-admitted setting. In 
Australia, the transactional administrative data from Medicare 
have quite limited information value for example, for the vast 
majority of GP visits the only point of distinction concerns the 
length of the consultation! and there is very little provider-
related data. This means that the inferences that can be made 
are quite limited. In particular, it's hard to unpick the concept 
of access; this means that, at best, linking Medicare data with 
provides only a non-specific figure versus background 
overview. It would be more useful to know whether there is 
greater use of  GPs (as opposed to primary care more 
generally) is due to a lack of access (for example, due to the 
size of co-payments or because of any waiting time for 
appointments) and the extent to which GPs rather than 
patients drive repeat consultations because they are 
compensating for a fragmented/poorly integrated health care 
system. An analysis that differentiates between those who 
have and have not had specialist visits for those who have 
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and have not been admitted for an ACSC condition would be 
useful. Similarly, it may be useful, too, to differentiate between 
patients according to the type of the ACSC condition (acute, 
chronic, vaccine preventable) and whether those with more 
than one ACSC hospitalisation have been hospitalised for 
more than one condition or whether there are repeat 
hospitalisations for one chronic condition). Having a 
breakdown of ACSC hospitalisations for the participants would 
be good background to the analyses based on linked data.  

 
Note 1 
As an example, Muecke (2010) observes: ' The terms 'avoidable' and 
'preventable' hospitalisations are used interchangeably in the 
literature. However, 'preventable' hospitalisations present a broader 
view and refer to those admissions 'resulting from diseases 
preventable through population-based health promotion strategies, eg. 
alcohol-related conditions' and those 'avoidable through injury 
prevention (eg. road traffic accidents)'.[1] This approach has been 
adopted in New Zealand, where 'population preventable 
hospitalisations' have been examined alongside 'ambulatory-sensitive 
hospitalisations'.[2] The term most correctly applied to the approach 
used in Australia is ACSCs'. 
(http://www.phcris.org.au/publications/researchroundup/issues/12.php; 
accessed 13/11/2015). 
 

2. ACSCs  are classic area level indicators. They are well 

established proxy indicators of access but their role in 

evaluating quality of primary care is not well established and 

is still debated. Relationship of ACSCs with access was 

shown in the USA by Bindman et al, 1995 (Preventable 

hospitalization and access to health care; JAMA:274(4):305-

11).  This was validated in the Australian setting by Ansari et 

al, 2006 (Medical Care Research and Review:63(6):719-741). 

The authors conclusion that they are not suited for measuring 

access cannot be ascertained from their study.  Nothing done 

in the study looks at the issue of “access”. In addition, study 

on these lines, especially using individual patient level data 

rather than area level aggregation, is just a waste of time. The 

main focus of the study is on visual trajectories, identifying 

patterns of health services.  

 

3.  Mapping of health data has a long history in the form of static 

maps, generated by a limited number of analysts trained in 

the use of Geographical Information Systems (GIS) desktop 

software. However, with recent advances in web-mapping 

capabilities and the availability of online data, timely access to 

customised reports and maps of health information can now 

be easily provided to health professionals and decision-

makers. Online mapping and analytical processing can 

provide a broad range of data and analytical tools for analysis, 

visualisation, modelling and planning. Such interactive 

mapping tools have been demonstrated to be more useful and 

preferred by health professionals over statics maps for 

comparing health outcomes and risk factors. 
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On page 3 authors state that "Currently no such visualisation 

tool exists".  I disagree with the statement as there are very 

comprehensive data visualisation tools and techniques 

available.  Often the problem is not the tools rather the skills 

required to use them.  Point in case is the D3 library: 

http://d3js.org/.  There are very good data visualisation 

examples available that often integrate with the 'R' statistical 

package and are therefore used by researches to visualise 

their findings.  The only barrier to using these visualisation 

tools is the requirement that the user know how to program in 

Java Script and here lies the issue.  Other more user friendly 

visualisation applications would include: Qlik, Tableau and 

SAS Visual Analytics.  Once again have seen these tools 

used to visualise very complex and large datasets. 

 

 

REVIEWER Kim McGrail 
The University of British Columbia, Canada 

REVIEW RETURNED 24-Nov-2015 

 

GENERAL COMMENTS This is an interesting and novel approach that introduces the use of 
visual analytics to a question of ongoing interest in health services 
research. The focus on ambulatory care sensitive condition 
(preventable) admissions is timely and well-founded as there is 
ongoing controversy about the true causes – and thus modifiability – 
of those admissions.  
 
As written, this article seems to straddle a contribution both in an 
approach to analytics (visual) and in advancing understanding of a 
particular research question. I think it is quite strong on the former 
but could be improved (as described below) on the latter. It’s a very 
interesting read, and the care and attention the authors take in 
showing how they set up their data is most appreciated.  
 
Comments and questions for the authors:  
 
1) Why did propensity score matching not include some feature of 
health status? Supplementary Figure 3.2 clearly shows (as you’d 
expect) that people admitted with preventable hospitalizations are 
sicker on average than the general population. So a match that 
doesn’t include some kind of health status variable is not going to 
produce baseline characteristics that are similar. If health status is 
not available (though it looks like it should be using the self-reported 
health status variable?) why not match on pre-period health services 
use?  
 
2) More fundamentally, the use of propensity scores is meant to 
create groups with equivalent baselines characteristics. I would 
suggest including a Table 1 that tells us something about the study 
participants – overall, those who have an avoidable admission, and 
those who form the match. Basics such as age distribution, sex, 
health status, and location of residence would be sufficient. I would 
then concentrate comparison of the visuals on the matched groups, 
since it is the contrast in service use between these groups that 
might be telling.  
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3) Can you say something more about how you would interpret the 
high use of GP services on the day of hospital admission? Can you 
differentiate whether that visit occurs after admission or before? That 
is, is what is happening that people go to their GP, the GP refers to 
the ED, and admission happens through the ED? Some of these 
patterns are likely very health system-specific, so knowing more 
about how this works in Australia would be helpful.  
 
4) Related to the above, I would tend to think about a GP visit on the 
day of admission quite differently from a GP visit a week or two 
weeks prior to admission. On the day of admission in some sense 
primary care may already be “too late” – it could be debated where 
on the causal chain that visit fits. In other words, I am not convinced 
(based on what is currently in the manuscript) that a GP visit on the 
day of admission ought to count as “timely” access to primary care if 
all that is happening is a GP visit confirming hospitalization is 
required.  
 
5) In the discussion section the authors state that preventable 
hospitalizations may be more associated with need than with 
primary care. It is certainly true that illness / chronic disease will be 
associated with hospitalization, but the two causes (need and 
primary care) are not mutually exclusive. It may be, for example, that 
among those who are ill, those with better access to high quality 
primary care are more likely to avoid preventable admissions. This is 
why matching on health status and then making comparisons across 
similar groups seems important. 

 

REVIEWER Leslie L Roos 
Department of Community Health Sciences  
College of Medicine  
Faculty of Health Sciences  
University of Manitoba  
Winnipeg, Manitoba  
Canada 

REVIEW RETURNED 02-Dec-2015 

 

GENERAL COMMENTS I like this paper as is. I am not a particularly 'visual' person, but 
found the representation interesting. The potential to explore 
subgroups with minimal new effort is important. The sharing of 
syntax is a nice feature of the data.  
The work broadens the audience--for people who don't particularly 
do statistics!  

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer 1: 

Reviewer: There are several methodologic issues of concern: 

1. The manuscript states 'Originally conceived in the early 1990s [1], preventable hospitalisations, 

also known as ambulatory care sensitive conditions or avoidable hospital admissions, comprise 

admissions for a set of diagnosis codes which are considered to be potentially preventable if the 

patient had access to quality primary care services.' I agree that there is a tendency to use these 

terms interchangeably (though it is not obvious they should be (see note 1 below)] ... but the original 

concept involved ambulatory care sensitive conditions (ACSCs) and stemmed from work undertaken 

by Billings in the 1980s. This is not just a pedantic point.  
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Note 1: As an example, Muecke (2010) observes: ' The terms 'avoidable' and 'preventable' 

hospitalisations are used interchangeably in the literature. However, 'preventable' hospitalisations 

present a broader view and refer to those admissions 'resulting from diseases preventable through 

population-based health promotion strategies, eg. alcohol-related conditions' and those 'avoidable 

through injury prevention (eg. road traffic accidents)'.[1] This approach has been adopted in New 

Zealand, where 'population preventable hospitalisations' have been examined alongside 'ambulatory-

sensitive hospitalisations'.[2] The term most correctly applied to the approach used in Australia is 

ACSCs'. (http://www.phcris.org.au/publications/researchroundup/issues/12.php; accessed 

13/11/2015). 

Response: We thank the reviewer for his comments. The authors acknowledge the grey literature 

from Billings in the late 1980s and have updated the manuscript accordingly.  

“Originally conceived in the late 1980’s,
1
 preventable hospitalisations…” (Introduction 

paragraph 1, page 3) 

The authors note the terminology of the indicator used in the Australian National Healthcare 

Agreement is “Selected potentially preventable hospitalisations”,
a
 also used for standardised reporting 

of the indicator,
b
 and does not include alcohol-related conditions or road traffic accidents. This was 

abridged to “preventable hospitalisations” in the manuscript to improve readability. As we already 

clearly define the indicator, no changes will be made since we feel that it is important that we should 

remain consistent within the Australian policy context.  

a
 Australian Institute of Health and Welfare. PI 18-Selected potentially preventable 

hospitalisations, 2015. (http://meteor.aihw.gov.au/content/index.phtml/itemId/559032) 
b
 National Health Performance Authority. Potentially preventable hospitalisations in 2013-14. 

(http://www.myhealthycommunities.gov.au/our-reports/potentially-preventable-

hospitalisations/december-2015). 

Reviewer: In the US health care system, there is no equivalent of the general practitioner (GP) gate-

keeper role [the nearest equivalent to a GP is family practice physicians (though this is also regarded 

as a specialty)]; patients can and do make appointments directly with health care providers that in 

Australia are specialists and who also provide ambulatory care in a non-admitted setting.  

Response: The manuscript has been updated to highlight this difference between the US and 

Australia in the role of specialists in providing ambulatory care.  

“Australia has a universal health care system with GPs as gatekeepers to specialist care, and 

use of services may be more reflective of need than in the US, the setting for much of the 

previous research on preventable hospitalisations.” (Discussion paragraph 2, page 7) 

Reviewer: In Australia, the transactional administrative data from Medicare have quite limited 

information value for example, for the vast majority of GP visits the only point of distinction concerns 

the length of the consultation! and there is very little provider-related data. This means that the 

inferences that can be made are quite limited. In particular, it's hard to unpick the concept of access; 

this means that, at best, linking Medicare data with provides only a nonspecific figure versus 

background overview.  

Response: We have revised the manuscript to describe the Australian Medicare claims data on GP 

visits as a measure of “realised” access to care, including a citation contextualising its’ use (see 

reference 14), discussion of the data limitations, and have revised the conclusions accordingly.  

“As data on primary care are not always routinely collected, much of the research on 

preventable hospitalisations has been ecological, comparing population-based rates of 

hospitalisation to proxy measures of access, such as the supply of general practitioner (GP) 
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services in an area,
4-7

 the average number of available hospital beds,
8 9

 socio-economic 

characteristics of the population,
10

 or perceived access to care.
11 12

 However, aggregated 

approaches may be subject to an ecological fallacy,
13

 and there is a view that access can be 

more meaningfully explored through patient behaviour, or “realised” access to care relative to 

need, rather than barriers that predispose or enable patients’ access to services.
14

 ” 

(Introduction paragraph 2, page 3). 

“While claims based measures of GP and specialist use give an indication of patients’ 

realised access to services, they are limited in their ability to unpack further dimensions 

around access to, or quality of, care. For example, 14% of admitted patients had seen a GP 

on the same day as their preventable hospitalisation, but the current data did not allow 

temporal sequencing of referrals on the day of admission. Accordingly, we could not 

determine whether these visits were the direct antecedents of the admission, or could 

perhaps have been opportunities for it to be prevented through timely provision of care. 

Patients may face a number of barriers, such as waiting times and cost, that in Australia are 

often not proportional to patients’ need.
45

 However, data on service use is an integral part of 

understanding patients’ access to health care,
45

 and studies further integrating patient and 

doctor experiences and measures of health need
46

 will help consolidate our understanding of 

the true ‘preventability’ of these admissions.” (Discussion paragraph 4, page 7) 

“We did not find evidence of limited use of primary care services in the lead up to a 

preventable hospitalisation, rather people with preventable hospitalisations tended to have 

high levels of engagement with multiple elements of the healthcare system.” (Abstract page 2) 

“This study did not find evidence that preventable hospitalisations reflected limited use of 

primary care services, rather admitted patients tended to have high levels of engagement with 

multiple elements of the healthcare system.” (Conclusions paragraph 1, page 9) 

We note that similar claims based data have been commonly used in research on preventable 

hospitalisations, as well as for creating indicators of access and health care utilisation in Australia 

(e.g. National Health Performance Authority
c
) and internationally (e.g. OECD,

d
 The Commonwealth 

Fund
e
). 

c
 National Health Performance Authority. Australians’ experiences with access to health care 

in 2011-12 (http://www.myhealthycommunities.gov.au/our-reports/australians-experiences-

with-primary-health-care/june-2013)  
d
 OECD. List of variables in OECD Health Statistics 2015 (http://www.oecd.org/els/health-

systems/List-of-variables-OECD-Health-Statistics-2015.pdf) 
e
 Thomson S, Osborn R, Squires D, et al. International Profiles of Health Care Systems: The 

Commonwealth Fund, 2011. 

Reviewer: It would be more useful to know whether there is greater use of GPs (as opposed to 

primary care more generally) is due to a lack of access (for example, due to the size of co-payments 

or because of any waiting time for appointments) and the extent to which GPs rather than patients 

drive repeat consultations because they are compensating for a fragmented/poorly integrated health 

care system.  

Response: These are interesting research questions, however they are outside the scope of the 

current research project. As with the comment above, we have expanded on the limitations of the 

data to discuss these related issues around access to health care.  

Reviewer: An analysis that differentiates between those who have and have not had specialist visits 

for those who have and have not been admitted for an ACSC condition would be useful.  
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Response: The authors note that we already provide some descriptive statistics on specialist 

consultations for people who have and have not been admitted for a preventable hospitalisation 

(Table 2). We have added further descriptive statistics on the interaction of GP and specialist 

consultations in the lead up to admission (Supplementary Table 3.3), and further discussion of these 

results.  

“Specialist medical practitioner consultations appeared to be largely provided during the 

period of hospitalisation (Figure 1), although 12.5% of patients had a specialist consultation in 

the week prior, and 37.9% in the month prior to hospitalisation (Table 1). In total, 30.4% and 

75.3% of patients used either GP or specialist services in the week and month prior to 

hospitalisation, respectively (Supplementary File 3).” (Results paragraph 4, page 6)  

“The current findings that almost two-third of patients had visited a GP in the month leading 

up to admission, that many patients, especially in rural areas, had GP consultations during 

their hospitalisation, and that many patients had specialist visits both in the lead-up to and 

during their hospitalisation, suggest these admissions may have been a considered part of 

their care.” (Discussion paragraph 3, page 7). 

Reviewer: Similarly, it may be useful, too, to differentiate between patients according to the type of 

the ACSC condition (acute, chronic, vaccine preventable) and whether those with more than one 

ACSC hospitalisation have been hospitalised for more than one condition or whether there are repeat 

hospitalisations for one chronic condition). Having a breakdown of ACSC hospitalisations for the 

participants would be good background to the analyses based on linked data. 

Response: A table showing the breakdown of preventable hospitalisations has now been provided in 

Supplementary Table 3.2, and corresponding text added to the results. We note some of these 

statistics, including repeat hospitalisations, have already been published in a previous paper by the 

authorship team, which is already cited in the manuscript (see reference 4).   

“63% of preventable hospitalisations were for chronic, 35% for acute and 2% for vaccine-

preventable conditions, with patients admitted for chronic conditions tending to have on 

average more hospitalisations per person (Supplementary File 3).” (Results paragraph 1, 

page 5)    

Reviewer: 2. ACSCs are classic area level indicators. They are well established proxy indicators of 

access but their role in evaluating quality of primary care is not well established and is still debated. 

Relationship of ACSCs with access was shown in the USA by Bindman et al, 1995 (Preventable 

hospitalization and access to health care; JAMA:274(4):305-11). This was validated in the Australian 

setting by Ansari et al, 2006 (Medical Care Research and Review:63(6):719-741). The authors 

conclusion that they are not suited for measuring access cannot be ascertained from their study. 

Nothing done in the study looks at the issue of “access”. In addition, study on these lines, especially 

using individual patient level data rather than area level aggregation, is just a waste of time. The main 

focus of the study is on visual trajectories, identifying patterns of health services. 

Response: There have been a number of studies on preventable hospitalisations in recent years, 

with many improvements in research methodology and the level and complexity of the data available. 

The authors have already published a research paper investigating preventable hospitalisations at the 

area-level that showed no relationship with measures of GP supply (see Reference 4), and several 

papers have found results questioning the association of ACSC with access to primary care, including 

some that used individual-level claims-based datasets (e.g. see Reference 22). We disagree that 

studies using individual-based data are a “waste of time”, given that area-based studies are subject to 

the well-known limitation of the ecological fallacy and as such are unable to examine the importance 

of individual characteristics for ACSCs. As per our response to a previous comment from this 
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reviewer, we have revised the manuscript to contextualise the limitation of area-based approached 

and the use of claims data as a measure of “realised” access to care. 

“However, aggregated approaches may be subject to an ecological fallacy,
13

 and there is a 

view that access can be more meaningfully explored through patient behaviour, or “realised” 

access to care relative to need, rather than barriers that predispose or enable patients’ 

access to services.
14

” (Introduction paragraph 2, page 3) 

Reviewer: 3. Mapping of health data has a long history in the form of static maps, generated by a 

limited number of analysts trained in the use of Geographical Information Systems (GIS) desktop 

software. However, with recent advances in web-mapping capabilities and the availability of online 

data, timely access to customised reports and maps of health information can now be easily provided 

to health professionals and decision-makers. Online mapping and analytical processing can provide a 

broad range of data and analytical tools for analysis, visualisation, modelling and planning. Such 

interactive mapping tools have been demonstrated to be more useful and preferred by health 

professionals over statics maps for comparing health outcomes and risk factors. 

Response: The authors agree, and note that both interactive and static maps on preventable 

hospitalisation are publically available in Australia, such as through the National Health Performance 

Authority (http://www.myhealthycommunities.gov.au/our-reports/potentially-preventable-

hospitalisations/december-2015). We do not seek to replicate this work, and have already referenced 

it accordingly (see Reference 2).   

Reviewer: On page 3 authors state that "Currently no such visualisation tool exists". I disagree with 

the statement as there are very comprehensive data visualisation tools and techniques available. 

Often the problem is not the tools rather the skills required to use them. Point in case is the D3 library: 

http://d3js.org/. There are very good data visualisation examples available that often integrate with the 

'R' statistical package and are therefore used by researches to visualise their findings. The only 

barrier to using these visualisation tools is the requirement that the user know how to program in Java 

Script and here lies the issue. Other more user friendly visualisation applications would include: Qlik, 

Tableau and SAS Visual Analytics. Once again have seen these tools used to visualise very complex 

and large datasets.  

Response: We note a distinction between visualisation tools specific to longitudinal health data, and 

more generalised software platforms that produce custom visualisations. The quote in context relates 

to visualisation tools specific to longitudinal health data, which are discussed in the preceding 

paragraph, including references to specific packages and literature reviews on their strengths and 

weaknesses. The authors agree similar custom visualisations could be produced in a range of 

software platforms, including those listed by the Reviewer, and in the Discussion we already actively 

promote this. In contrast, we note that we have not found any examples of comparable plots actually 

being produced, nor has the Reviewer provided any. The data visualisation literature comments on 

the lack of applied use of visualisations in the healthcare community (see reference 26) and we 

believe this paper provides an important interdisciplinary bridge between what is technically possible, 

with meaningful real-world applications. By sharing our syntax and metadata we also aim to upskill 

researchers to address the exact problem the Reviewer has identified. 

We have amended the manuscript to make a clearer distinction between specialised visualisation 

tools for longitudinal health data and the potential to produce similar plots using generalised software 

platforms. 

“While no such visualisation tool currently exists, there is unfulfilled potential to create simple 

visualisations using more general visual analytic tools.” (Introduction paragraph 4, page 3) 
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“Although a range of software platforms are available for producing custom visual analytics, 

the plots in this study present a simple approach to visualisation using longitudinal data that is 

an accessible ‘first step’ for researchers.” (Discussion, paragraph 6, page 8) 

“While for many researchers the benefits of a customised visualisation may be outweighed by 

the usability and support of off-the-shelf interactive software tools, these plots are technically 

feasible within a range of software packages and easier adoption in the future may come 

through users sharing metadata and syntax, such as in that provided in Supplementary File 2, 

or the adaption of software tools targeted towards more flexible displays of longitudinal health 

data.” (Discussion, paragraph 6, page 8) 

“Visualising longitudinal health data was found to be a powerful strategy for uncovering 

patterns of health service use, and while technically possible, is underutilised within health 

services research.” (Conclusions, paragraph 1, page 9) 

 

Reviewer 2: 

Reviewer: This is an interesting and novel approach that introduces the use of visual analytics to a 

question of ongoing interest in health services research. The focus on ambulatory care sensitive 

condition (preventable) admissions is timely and well-founded as there is ongoing controversy about 

the true causes – and thus modifiability – of those admissions.  

As written, this article seems to straddle a contribution both in an approach to analytics (visual) and in 

advancing understanding of a particular research question. I think it is quite strong on the former but 

could be improved (as described below) on the latter.  It’s a very interesting read, and the care and 

attention the authors take in showing how they set up their data is most appreciated. 

Response: We thank the reviewer for their feedback. In addition to the specific comments and 

questions below, we have revised the study abstract to increase the emphasis on the research 

question and results found, rather than primarily the visual analytic methods used.   

Reviewer: Comments and questions for the authors: 

1) Why did propensity score matching not include some feature of health status? Supplementary 

Figure 3.2 clearly shows (as you’d expect) that people admitted with preventable hospitalizations are 

sicker on average than the general population. So a match that doesn’t include some kind of health 

status variable is not going to produce baseline characteristics that are similar. If health status is not 

available (though it looks like it should be using the self-reported health status variable?) why not 

match on pre-period health services use?  

Response: The authors have updated the manuscript accordingly, with this analysis now including 

propensity matching on a range of socio-demographic and health characteristics. We note that the 

updated results in Figure 2 and Table 2 show a similar pattern of results to those previously reported, 

and believe admitted patients may have an even higher need for services with further health 

deterioration than is captured in the data.  

“In order to compare patterns of health events to the general population, relative to the need 

and disposition to use health services, a propensity-matched sub-cohort of participants who 

had not been admitted for a preventable hospitalisation was also identified. This cohort was 

matched to the admitted cohort on a range of socio-demographic (e.g. age, sex, geographic 

remoteness of residence,
39

 income, education) and health (e.g. BMI, self-rated health, multi-

morbidities, functional limitations) characteristics using a ‘greedy’ matching algorithm.
40

” 

(Methods, Visualising longitudinal health data, paragraph 3, page 5). 
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“To determine if health events and service use were different among admitted patients to the 

general population, Figure 2 plots health service over calendar year for study participants 

admitted for a preventable hospitalisation, and the matched cohort of study participants not 

admitted for a preventable hospitalisation. Admitted patients were sorted by their total number 

of preventable hospitalisations and the date of first admission, so that preventable 

hospitalisations form the shape of a line. The non-admitted participants were sorted according 

to their corresponding match. The two cohorts were very similar across socio-demographic 

and health characteristics at the time of study entry (Supplementary File 3).” (Results 

paragraph 5, page 6) 

“Subsequent descriptive statistics (Table 2) found the rate of health events in the admitted 

patients was more than twice that of the matched non-admitted participants for all type of 

events except GP (around 30% higher) and specialist (around 85% higher) consultations. 

There was a slight increase in the density of all health events for patients with a greater 

number of preventable hospitalisations.” (Results, paragraph 6, page 6) 

“Indeed, participants admitted for a preventable hospitalisation had twice the number of 

annual GP visits (13.1 per year) compared to the Australian average (6.5)
19

 and around 30% 

more GP consultations than people from the same study population with similar socio-

economic status and health characteristics (9.8). With similarly higher rates of ED 

presentations and specialist consultations, this elevated pattern of realised access to services 

is likely to indicate greater health need beyond the factors used for propensity matching.” 

(Discussion, paragraph 2, page 7). 

“b 
Study participants not admitted for a preventable hospitalisation in 2010, propensity 

matched to participants admitted for a preventable hospitalisation by age (in 10 year age 

groups), sex, remoteness of residence, education, marital status, language spoken at home, 

Aboriginal or Torres Strait Islander status, employment status, household income, private 

health insurance, number of people can depend on, BMI, self-rated health, multimorbidity, 

functional limitations, and psychological distress (Supplementary File 3).” (Table 2, footnote) 

Reviewer: 2) More fundamentally, the use of propensity scores is meant to create groups with 

equivalent baselines characteristics. I would suggest including a Table 1 that tells us something about 

the study participants – overall, those who have an avoidable admission, and those who form the 

match. Basics such as age distribution, sex, health status, and location of residence would be 

sufficient. I would then concentrate comparison of the visuals on the matched groups, since it is the 

contrast in service use between these groups that might be telling.  

Response: A table of baseline socio-demographic and health characteristics among participants 

admitted for a preventable hospitalisation and the propensity matched cohort is now provided in 

Supplementary Table 3.1. As the characteristics were very similar between cohorts, and given that 

the authors have previously published on the association between these personal factors and rates of 

preventable hospitalisation (see reference 4), we would prefer to keep this as supplementary material. 

“The two cohorts were very similar across socio-demographic and health characteristics at 

the time of study entry (Supplementary File 3).” (Results paragraph 5, page 6) 

Reviewer: 3) Can you say something more about how you would interpret the high use of GP 

services on the day of hospital admission? Can you differentiate whether that visit occurs after 

admission or before? That is, is what is happening that people go to their GP, the GP refers to the 

ED, and admission happens through the ED?  Some of these patterns are likely very health system-

specific, so knowing more about how this works in Australia would be helpful. 
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Response: The temporal order of events on the day of hospitalisation unfortunately cannot be 

ascertained using the current data. Discussion of this limitation, as well as the potential of the 

visualisation methods to explore temporal sequencing of events at a much finer level, have now been 

added to the manuscript. 

“While claims based measures of GP and specialist use give an indication of patients realised 

access to services, they are limited in their ability to unpack further dimensions around access 

to, or quality of, care. For example, 14% of admitted patients had seen a GP on the same day 

as their preventable hospitalisation, but the current data did not allow temporal sequencing of 

events on the day of admission, such as referrals by a GP or admissions through and ED. 

Accordingly, we could not determine whether these visits where the direct antecedents of the 

admission, or could perhaps have been opportunities for it to be prevented through timely 

provision of care.” (Discussion, paragraph 4, page 7) 

“They were created using standard statistical software, could be created in a range of other 

software packages, and could be used for studies exploring, for example, pathways of patient 

admissions, transfers and referrals; disparities in health service use; outcomes following 

surgery or hospitalisation; or adherence to pharmacotherapy or treatment protocols.” 

(Discussion, paragraph 6, page 8). 

Reviewer: 4) Related to the above, I would tend to think about a GP visit on the day of admission 

quite differently from a GP visit a week or two weeks prior to admission. On the day of admission in 

some sense primary care may already be “too late” – it could be debated where on the causal chain 

that visit fits. In other words, I am not convinced (based on what is currently in the manuscript) that a 

GP visit on the day of admission ought to count as “timely” access to primary care if all that is 

happening is a GP visit confirming hospitalization is required.  

Response: The authors agree with the Reviewer, and have already separated GP visits on the same 

day same as admission from those in the preceding time in our descriptive statistics. We now report 

further descriptive statistics of health events during a longer lead-in period in the text. 

“Subsequent descriptive statistics (Table 1) found that 14.5% of patients had a GP 

consultation on the day of admission, with 27.4% of patients having at least one further GP 

consultation in the week leading up to the day of admission, and 64.8% in the prior month.” 

(Results paragraph 2, page 6) 

As with the prior comment, and those by Reviewer 1 above, we have expanded our discussion and 

updated our conclusions to contextualise GP claims as a measure of “realised access” to services, 

including their limitations as a measure of timeliness.  

“This study did not find evidence that preventable hospitalisations reflected limited use of 

primary care services, rather admitted patients tended to have high levels of engagement with 

multiple elements of the healthcare system. Preventable hospitalisations in Australia may 

therefore be more useful as a tool for identifying sicker patients for managed care programs, 

which can improve the quality, coordination and timeliness of care received, rather than as an 

indicator of supply of primary care.” (Conclusion paragraph 1, page 9) 

Reviewer: 5) In the discussion section the authors state that preventable hospitalizations may be 

more associated with need than with primary care. It is certainly true that illness / chronic disease will 

be associated with hospitalization, but the two causes (need and primary care) are not mutually 

exclusive. It may be, for example, that among those who are ill, those with better access to high 

quality primary care are more likely to avoid preventable admissions. This is why matching on health 

status and then making comparisons across similar groups seems important.  
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Response: As previously discussed, we have updated the propensity matched analysis to include 

measures of health. However, we still find much higher rated of all health events in people admitted 

for a preventable hospitalisation than their matched cohort. Given the range of characteristics used for 

matching, and the higher rates of deaths and other types of hospitalisations in the admitted cohort, we 

believe much of the pattern of health events is still due to the health need of the population. The 

manuscript has been updated with these results and limitations as per Comment 1 above. 

 

Reviewer: 3  

Reviewer: I like this paper as is.  I am not a particularly 'visual' person, but found the representation 

interesting.  The potential to explore subgroups with minimal new effort is important.  The sharing of 

syntax is a nice feature of the data. 

The work broadens the audience--for people who don't particularly do statistics! 

Response: We thank the reviewer for their comments, and are glad they liked the paper. 

 

VERSION 2 – REVIEW  

REVIEWER Brandi M. White 
Medical University of South Carolina, SC, USA 

REVIEW RETURNED 27-May-2016 

 

GENERAL COMMENTS This manuscript is well written and discusses a relevant topic in the 
health services field. The introduction and methods sections are 
thorough. The tables, and most especially the figures, were well 
developed. The authors also provide a comprehensive interpretation 
of their findings and note the study’s limitations. It should be 
accepted "as is".  
 
Note to authors: There is a spelling error on line 29 of page 7. 
Currently, the sentence states: “These findings support strategies for 
reducing the overall health care burden by targeting patients with 
high levels of health service use, such as though managed care 
programs.”  
I believe the authors meant to say: ““These findings support 
strategies for reducing the overall health care burden by targeting 
patients with high levels of health service use, such as THROUGH 
managed care programs.” 

 

REVIEWER HALFON Patricia, MD; MPH 
Institute of social and preventive medicine, Lausanne University 
Hospital, Switzerland 

REVIEW RETURNED 29-Jun-2016 

 

GENERAL COMMENTS The article have been already reviewed by three referees and the 
authors have answered to all critics and suggestions. I like the paper 
as it and I think that the paper is interesting for a broad audience  

 

REVIEWER Chin-Shang Li 
University of California, Davis, California, USA 

REVIEW RETURNED 25-Jul-2016 
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GENERAL COMMENTS In Table 2, should 6789+1408+299+224 be equal to 8720 rather 
than 8715?  
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