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VERSION 1 - REVIEW 

REVIEWER Scott C. Brown, Ph.D. 
University of Miami, Miami, FL, USA 

REVIEW RETURNED 03-Jun-2016 

 

GENERAL COMMENTS Thank you for this opportunity to review this interesting and 
innovative paper, which examines the relationship of WalkScore and 
other neighborhood environmental metrics to hospital admissions for 
Non-Communicable Diseases in the Australian Capital Territory in 
2007-2013. The authors report that higher WalkScores were 
associated with reduced likelihood of hospitalization with a primary 
diagnosis of Myocardial Infarction, and possibly lifestyle-related 
cancers.  
I have a few minor comments which I would request that the authors 
address:  
1) DEFINITION OF SUBURB – Throughout this paper, the authors 
refer to the relationship of “suburb level Walk Scores” (e.g., Line 
433) to health outcomes. What is meant by the term “suburb” in this 
analysis? I noticed, for example, that the Civic neighborhood is 
characterized as a “suburb” and yet, it seems to me to be part of the 
Central Business District of the Australian Capital Territory. By 
“suburb,” do the authors mean that they are referring to different 
neighborhoods, or at least residential neighborhoods (where people 
live) in the ACT? Also, does “suburb” _also_ refer to neighborhood-
level analysis (at the Statistical Area 2 [SA2] level)? Can the authors 
please clarify?  
 
2) GREATER JUSTIFICATION NEEDED FOR SPECIFIC NON-
COMMUNICABLE DISEASES: The authors examined Non-
Communicable Diseases that are lifestyle-related, in association with 
neighborhood environmental factors. However, could the authors 
provide a sentence or two in their introduction, with references, 
further articulating why these specific non-communicable diseases 
were selected for study (i.e., cardiovascular system diseases; 
endocrine; respiratory diseases; certain cancers)?  
 
3) LITERATURE REVIEW NEEDS MORE FULLY FLESHED OUT: 
On lines 88-90 of the Introduction, the authors write, “In Australia 
and elsewhere, a number of research papers have established the 
relationships between environment and behaviours (Link A – see 
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figure 1) [14-16] or behaviours and health outcomes (Link B- see 
figure 1) [17, 18].” I noticed that references 14-16 in the above 
sentence all refer to studies on built-environment walkability. Can 
the authors please add to this section some references justifying 
why the _other_ neighborhood environmental attributes of interest 
(i.e., access to primary care; socioeconomic conditions; alcohol 
outlets; traffic) may impact on NCDs? The existing literature review 
is very “walkability” focused.  
 
4) LIMITATIONS SECTION: Given that the present study is focusing 
on Australian Capital Territory, which is a distinct setting and 
population, this reviewer recommends that the authors state that 
future research should assess replication of the present findings in 
similar, as well as different, populations and locales.  
 
5) FIGURE 1: More precision is needed in Figure 1. For example, 
under Behaviours, the authors list both “Smoking and drinking 
[alcohol]” and “Smoking” as two separate behaviors of interest. I 
would recommend dropping one of the instances of “Smoking” in this 
diagram. For example, the first box might be corrected to read, 
“Drinking (alcohol).” Additionally, clarification or at least greater 
justification is needed as to why “Access to alcohol outlets” is 
included under “Nutrition environment”? I realize that healthy food 
availability data were not available, but I wonder if this should be 
more accurately called, “Alcohol Environment,” rather than “Nutrition 
Environment”?  

 

REVIEWER Maria Chiu 
Institute for Clinical Evaluative Sciences, Canada 

REVIEW RETURNED 09-Jun-2016 

 

GENERAL COMMENTS SUMMARY: This paper describes a cross-sectional study examining 
the relationship between neighborhood built environment features 
and patterns of non-communicable disease hospitalizations in the 
Australian Capital Territory (ACT). The objectives of this study were 
to explore the spatial patterns of hospitalizations in the ACT and to 
investigate the built environment correlates, adjusted for individual 
level risk factors. The study included data on 39851 unique patients 
between 2007 and 2013 and used spatial analysis, logistic 
regression and negative binomial regression analyses to conclude 
that there is a possible relationship between walkability and 
hospitalization for MIs and lifestyle-related cancers.  
 
Thank you for the opportunity to review. I enjoyed reading this 
interesting paper and it adds to the growing evidence of the link 
between the features of the built environment and health outcomes. 
Below are some comments to consider:  
 
From the title, it seemed that this paper would focus on the 
relationship between Walk Score and hospital admissions; however, 
it appears that the manuscript attempts to cover much more than 
that (e.g., examining the links between service, social, physical, 
alcohol, traffic environment, behaviors and outcomes). Similarly, the 
background and methods go into a lot of detail that are not all 
necessary or related to the objectives.  
 
Due to the ecological nature of the analysis, it is difficult to draw 
strong conclusions about the associations. There were small but 
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significant findings from the Monte Carlo logistic models, however, 
there was no clear dose-response relationship between increasing 
odds of hospitalization and decreasing Walk Score (i.e. very 
walkable vs. car-dependent). Also, only a small proportion of the 
variation was explained in some of the models (e.g. Rsq=3.54 and 
22.3 for ENMD and cancers, respectively).  
 
It was unclear how covariate adjustment was done in the spatial 
analyses. Also, for the logistic and negative binomial models, it is 
unclear whether there was enough resolution in the IRSAD to 
adequately adjust for SES.  
 
It would be helpful to have the socio-demographic characteristics of 
neighborhoods or by the 5 walk score categories to assess (e.g. 
what is the SES, other built environment features etc. of Kaleen 
where the highest MI hospitalization rates were found spatially vs. 
Civic). Or a map of area-based income for the different 
neighborhoods. Although ACT is generally high income, there is 
likely geographic variability in SES.  
 
It would be important to include more in the discussion around what 
previous studies have found on built environment and 
hospitalizations. How are these results similar or different from other 
published work in Canada, US, Europe? Also, suggest adding to the 
limitations the ecological design of the study and the use of hospital 
data (e.g. missed MIs, deaths prior to hospitalization, potential use 
of cancer registry rather than cancer hospitalization data).  

 

REVIEWER Catherine Paquet 
University of South Australia 

REVIEW RETURNED 20-Jun-2016 

 

GENERAL COMMENTS Manuscript title:  

Is Walk Score® associated with Hospital Admissions from Chronic 

Diseases? Evidence from a Cross Sectional study in a High Socio- 

Economic Status Australian City State 

Manuscript ID: BMJopen-2016-012548 

This manuscript reports spatial analyses of episode-level 

hospitalisation data for chronic diseases for the years 2007-2013 in 

the ACT, Australia, with respect to geographic clustering and 

associations with neighbourhood factors such as walkability, GP and 

alcohol access, traffic exposure, and neighbourhood SES. The 

strengths of the study are the availability of data for over 39,000 

hospitalised patients, for whom patients‟ place of residence have 

been geocoded, and the availability of a range of neighbourhood 

factors. Despite these strengths, the manuscript lacks clarity in many 

places and is not suitable for publication in its current form.   

Major comments: 

p.6 conceptual framework. The framework does not seem to add 

much to the paper and is also misleading. The authors claim that 

they are investigating link C, which represents the direct 

(unmediated) effect of the environment on health. However, without 
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any measure of the mediators and hence the mediated effect, it is 

impossible to get a clear picture of what is the true direct effect, 

which means that what the study investigates is not the direct effect 

but rather the total effect, i.e. the sum of all direct and indirect 

effects. Please refer to the mediation literature (e.g. work my David 

MacKinnon) for more details on correct use of these terms. 

p. 7. Line 176: „while there are minimal differences between 2011 

SA2 geographies and their 2006 counterpart Statistical Local Areas.‟ 

and line 182 (SA2s/SLAs). Do the authors mean suburbs not SLAs? 

In other places SA2s are referred to as Suburbs, which seems to fit 

with the ABS attempts to base SA2 on gazetted suburbs or 

localities. Suburbs and SLAs can be quite different. Please clarify 

what is meant here and define what you mean by suburb in the 

study. Also, please clarify how suburbs are defined by WalkScore 

and the match (or mismatch) with SA2. 

 p. 10, line 253-254. It is not clear what the authors mean as the 

„mean distance to off-license liquor outlets from each patient SA1‟ 

Average within which distance? If outlets are coded at the SA1 level, 

what location is used to measure distance? This seems also 

inconsistent with the label used in the results table. Also, please 

provide year of data source and whether any validation has been 

done or how regularly the database is updated. 

p. 10 line 256-258. Please provide source of data and describe the 

operationalization of the exposure. 

p.12-13: The description of the Monte Carlo logistic regression 

models is not clear. What is the outcome and who is included in the 

analysis? There is mention of using the respiratory disease group as 

the control. What does that mean exactly? Are you comparing 

people who have been hospitalised for one of the NCDs to those 

who were hospitalised for respiratory disorders? If so, this needs to 

be explained more clearly. Also, please specify the covariates that 

were adjusted in these models. 

p.13. Negative Binomial models. Given that these models are 

modelling the number of hospitalisations the authors should argue 

why no offset was used or why the suburb‟s population size or 

population density was not considered in the model. Also please 

comment on effect sizes when presenting the results from these 

analyses. It would also be relevant to replicate analyses for other 

NCDs in the negative binomial models, not just those for which 

significant results were found in the Monte Carlo Models, given that 

both models are quite different. These could be provided in appendix 

if required. 

  

Minor comments: 

p. 2. Line 51-53. Authors refer to „our research.‟ Do they refer to the 

current manuscript or another study they have conducted? Please 
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add appropriate reference for this work. 

p. 3, line 57: The term destinations would cover most places people 

would go, making the use of etc. redundant. 

p. 3, line 72-74. Please move discussion of variation in SES to 

previous paragraph describing the profile of the ACT.  

p. 5. Line 121. It is not clear why the email is provided in this 

sentence instead of the name of the relevant organisation. It would 

also be good to specify if any form of consent was obtained from 

patients. 

p. 5 line 124. Please specify that geocoding was done for the 

patient‟s place residence, and not the place of hospitalisation. It 

seems implicit from the text, but it would help to clearly state it. 

p.5, line 127. Please specify all other information available with the 

dataset (especially those used in analyses) 

p.6, line 142. The link for the reference for the link between the 

selected cancers and lifestyle factors is not active.  A better 

reference could probably found. 

p.9, Neighbourhood SES. Please provide year of Census data used. 

p. 10, line 263-264. This sentence lacks clarity. Please change NCD 

for count of hospital admissions for NCDs 

p.17  line 404-409. The discussion of public vs private system 

seems to be inconsistent with the fact that only hospitalisations from 

the public system are included in the analyses. 

 

Table 2.  

The Pseudo R2 for MI is extremely high. How do the authors explain 

that? 

Provide 2 decimal points and specify that estimates are odds ratios 

and that confidence intervals are 95% (I am assuming) 

Please provide sample size for each analysis (number of patients) 

 

Table 3. 

Why not provide the exponentiated estimates (relative risk) for the 

negative binomial model? It would help with interpretation of effect 

size. 

Please provide sample size for each analysis (number of suburbs). 
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References 

There seems to be multiple inconsistencies, repetitions, and errors 

in the reference list.  The authors should check all references 

(including links) prior to re-submission. 

 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1  

 

 

Comment: Thank you for this opportunity to review this interesting and innovative paper, which 

examines the relationship of WalkScore and other neighborhood environmental metrics to hospital 

admissions for Non-Communicable Diseases in the Australian Capital Territory in 2007-2013. The 

authors report that higher WalkScores were associated with reduced likelihood of hospitalisation with 

a primary diagnosis of Myocardial Infarction, and possibly lifestyle-related cancers.  

 

Response: We would like to thank the reviewer for these encouraging comments.  

 

Comment: I have a few minor comments which I would request that the authors address:  

1) DEFINITION OF SUBURB – Throughout this paper, the authors refer to the relationship of “suburb 

level Walk Scores” (e.g., Line 433) to health outcomes. What is meant by the term “suburb” in this 

analysis? I noticed, for example, that the Civic neighborhood is characterized as a “suburb” and yet, it 

seems to me to be part of the Central Business District of the Australian Capital Territory. By “suburb,” 

do the authors mean that they are referring to different neighborhoods, or at least residential 

neighborhoods (where people live) in the ACT? Also, does “suburb” _also_ refer to neighborhood-

level analysis (at the Statistical Area 2 [SA2] level)? Can the authors please clarify?  

 

Response: Thank you very much for identifying this issue. In the ACT suburbs are equivalent to the 

Statistical Area 2 and also the Statistical Local Area. We have added the sentence “In this study the 

term suburb is used to define the spatial boundary defined by the ABS in 2011 as Statistical Area 2.” 

in the Data-> Population Data->first paragraph.  

 

Comment: GREATER JUSTIFICATION NEEDED FOR SPECIFIC NON-COMMUNICABLE 

DISEASES: The authors examined Non-Communicable Diseases that are lifestyle-related, in 

association with neighborhood environmental factors. However, could the authors provide a sentence 

or two in their introduction, with references, further articulating why these specific non-communicable 

diseases were selected for study (i.e., cardiovascular system diseases; endocrine; respiratory 

diseases; certain cancers)?  

 

Response: We appreciate the opportunity to better explain this issue. We have changed the section 

on Data->Hospital Data->Selection of NCDs as follows: “The Global Burden of Disease 2010 study 

[30] and the Australia profile derived from this [30] have demonstrated unequivocally the dominance 

of NCDs in the burden of overall disease in Australia. In 2010, nine out of the top ten risk factors, 

accounting for almost 50% of the total disease burden (in disability-adjusted life years), were lifestyle-

related. The four broad NCD categories included in this study were chosen as they those contributing 

currently contribute the greatest burden in terms of health care resource cost in the ACT.”  

 

Comment: LITERATURE REVIEW NEEDS MORE FULLY FLESHED OUT: On lines 88-90 of the 

Introduction, the authors write, “In Australia and elsewhere, a number of research papers have 
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established the relationships between environment and behaviours (Link A – see figure 1) [14-16] or 

behaviours and health outcomes (Link B- see figure 1) [17, 18].” I noticed that references 14-16 in the 

above sentence all refer to studies on built-environment walkability. Can the authors please add to 

this section some references justifying why the _other_ neighborhood environmental attributes of 

interest (i.e., access to primary care; socioeconomic conditions; alcohol outlets; traffic) may impact on 

NCDs? The existing literature review is very “walkability” focused.  

 

Response: The reviewer has pointed to an important shortcoming. We have included additional 

references in (14-18) which provides more comprehensive coverage of the health/ behaviours/ built 

environment relationship.  

• Frank L, Kavage S, Devlin D. Health and the built environment: a review. A report prepared for the 

Canadian Medical Association, June 2012.  

Available at: http://www.wma.net/en/20activities/30publichealth/30healthenvironment/Built_Env-

Final_Report-August2012.pdf  

Accessed 15 July 2016.  

• Renalds A, Smith TH, Hale PJ. A systematic review of built environment and health. Family & 

community health. 2010;33(1):68-78.  

 

 

Comment: LIMITATIONS SECTION: Given that the present study is focusing on Australian Capital 

Territory, which is a distinct setting and population, this reviewer recommends that the authors state 

that future research should assess replication of the present findings in similar, as well as different, 

populations and locales.  

 

Response: We have added the following to our discussion on limitations (Discussion -> Second Last 

Paragraph-> Last Sentence:  

“In addition, future research should assess whether the present findings are replicated in similar, as 

well as in different, populations and settings.”  

 

Comment: FIGURE 1: More precision is needed in Figure 1. For example, under Behaviours, the 

authors list both “Smoking and drinking [alcohol]” and “Smoking” as two separate behaviors of 

interest. I would recommend dropping one of the instances of “Smoking” in this diagram. For example, 

the first box might be corrected to read, “Drinking (alcohol).” Additionally, clarification or at least 

greater justification is needed as to why “Access to alcohol outlets” is included under “Nutrition 

environment”? I realize that healthy food availability data were not available, but I wonder if this 

should be more accurately called, “Alcohol Environment,” rather than “Nutrition Environment”?  

 

Response: Thank you for pointing out this transcription error. The middle box under Behaviours 

should read simply „Alcohol‟. Figure 1 has been amended accordingly. The entries under Environment 

have been left unchanged. By Nutrition Environment we mean here the food and drink environment 

i.e. the consumption side of the energy balance equation. The examples after the colon are the 

measures that were available at the time of the present analysis.  

 

Reviewer: 2  

 

Comment: SUMMARY: This paper describes a cross-sectional study examining the relationship 

between neighborhood built environment features and patterns of non-communicable disease 

hospitalisations in the Australian Capital Territory (ACT). The objectives of this study were to explore 

the spatial patterns of hospitalisations in the ACT and to investigate the built environment correlates, 

adjusted for individual level risk factors. The study included data on 39851 unique patients between 

2007 and 2013 and used spatial analysis, logistic regression and negative binomial regression 

analyses to conclude that there is a possible relationship between walkability and hospitalisation for 
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MIs and lifestyle-related cancers.Thank you for the opportunity to review. I enjoyed reading this 

interesting paper and it adds to the growing evidence of the link between the features of the built 

environment and health outcomes. Below are some comments to consider:  

 

Response: Thank you very much for these generous comments  

 

Comment: From the title, it seemed that this paper would focus on the relationship between Walk 

Score and hospital admissions; however, it appears that the manuscript attempts to cover much more 

than that (e.g., examining the links between service, social, physical, alcohol, traffic environment, 

behaviors and outcomes). Similarly, the background and methods go into a lot of detail that are not all 

necessary or related to the objectives.  

 

Response: Thank you. It is true that the focus of this paper is on the relationship between walkability 

and NCD-related hospital admissions, since this was a consistent and key finding from our analyses. 

However, the relationships between the built environment, behaviours and health outcomes are 

multivariate, interactive and, potentially, multi-level. For this reason, it is important to capture as many 

of the relevant factors as possible and to assess their collective contribution to explaining the variation 

observed in the outcomes of interest. We believe it is important to explain our approach in some detail 

so that what we have done is clear and could be replicated by those wishing to use or develop our 

approach.  

 

Comment: Due to the ecological nature of the analysis, it is difficult to draw strong conclusions about 

the associations. There were small but significant findings from the Monte Carlo logistic models, 

however, there was no clear dose-response relationship between increasing odds of hospitalisation 

and decreasing Walk Score (i.e. very walkable vs. car-dependent). Also, only a small proportion of the 

variation was explained in some of the models (e.g. Rsq=3.54 and 22.3 for ENMD and cancers, 

respectively).  

 

Response: We accept the point that the referee is making; thank you. However, please also note that 

many of the associations tested were significant after adjustment for all other factors and, though 

small in some cases, could be significant in future health terms. It is also important to note that the 

analyses reported here represent the early phase in our collaboration (between a university 

department and a government health department) to develop a better understanding of the spatial 

epidemiology of health in the local region. To respond to the reviewer‟s concerns, we have added the 

following text to the discussion to cover these points (Discussion->Second Last Paragraph):  

“Further work will include additional environmental measures (for example, food outlets, air quality 

and crime will be included in the next phase), further refinement of indices (for example, access to 

food outlets, mix of food outlets, nutritional quality of food available), closer analysis of the metric and 

distributional properties of each measure and better quality data on individual behaviours.”  

 

Comment: It was unclear how covariate adjustment was done in the spatial analyses. Also, for the 

logistic and negative binomial models, it is unclear whether there was enough resolution in the IRSAD 

to adequately adjust for SES.  

 

Response: IRSAD scores ranged from 982 to 1186 which covers only the three quintiles with the 

lowest levels of socio-economic disadvantage. Thus it is true that this may have limited the ability to 

detect any association with this variable. However, we have included insurance status which is a 

marker of SES. Covariate adjustment for spatial analysis is covered in the second paragraph of the 

“Data->Population Data” section as:  

“Australian census output geographies changed significantly between 2006 and 2011. While, there 

are minimal differences between 2011 SA2 geographies and their 2006 counterpart Statistical Local 

Areas (SLAs) in the ACT [32], there was significant spatial mismatch between 2011 SA1s and their 
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2006 counterpart in the census hierarchy- Collection Districts(CDs). Thus, when mapping by SA1s or 

CDs (ENMDs, respiratory diseases and CSDs), we show separate maps for 2006 and 2011. Age 

specific 2011 population counts at SA1s and 2006 counts at CDs were obtained from the ABS. For 

SA2 level maps of neoplasms and MI, counts of expected numbers of cases for the years 2007-2011 

were required. Age specific 2011 population counts and 2006 population counts were obtained at 

SA2s/SLAs. To obtain the age distribution for the intermediate years (2007-2011) at SA2s, we linearly 

interpolated the numbers in each SA2/age group between 2006 and2011. This generated the fraction 

of people in each age group in a given year in a SA2. We then used an indirect age standardization 

technique to calculate annual expected numbers of cases of an NCD using the annual age distributed 

ACT population as the standard population [33]. Expected annual numbers were also calculated for 

the CD, SA1 and SA2 data. We used 2006 expected counts when mapping 2007 hospitalisation data 

since 2007 SA1 or CD population counts were not available.”  

 

Comment: It would be helpful to have the socio-demographic characteristics of neighborhoods or by 

the 5 walk score categories to assess (e.g. what is the SES, other built environment features etc. of 

Kaleen where the highest MI hospitalisation rates were found spatially vs. Civic). Or a map of area-

based income for the different neighborhoods. Although ACT is generally high income, there is likely 

geographic variability in SES.  

 

Response: Thank you for this comment. We have provided a map of Walk Score in Figure 2. The 

issue of univariate and multivariate mapping is an important one but this is beyond the scope of our 

present paper. We have mapped each environmental measure at suburb level and at lower scales of 

statistical geography (SA1 in the Australian Statistical Geography Classification). Maps of individual 

measures on their own are not that informative, apart from showing the variation across the areal 

units included in the data. We believe that it is the combined effect of the built and social/functional 

environment that is important. The maps in Figures 3-6 represent our best estimate of these 

combined effects based on the data available at the time of carrying out this work.  

 

Comment: It would be important to include more in the discussion around what previous studies have 

found on built environment and hospitalisations. How are these results similar or different from other 

published work in Canada, US, Europe? Also, suggest adding to the limitations the ecological design 

of the study and the use of hospital data (e.g. missed MIs, deaths prior to hospitalisation, potential 

use of cancer registry rather than cancer hospitalisation data).  

 

Response: The referee identifies an important gap. We have added the following text to the beginning 

of the last paragraph in the discussion section: “This study utilizes an ecological cross sectional 

design which may generate bias. In addition, patients could have a condition and not be hospitalised 

(e.g. death from MI before hospitalisation). Cancer registries could supply better quality and more 

comprehensive data than hospitalisation from neoplasms.”  

There are exactly two similar studies in Canada, US and Europe that investigate the effect of the built 

environment on heart disease. In fact, the scarcity of studies on this topic was what motivated us to 

investigate these relationships in the first place. We have discussed these two studies in Discussion-

>Paragraph 4. : “A recent similar study from Australia found no significant association between Walk 

Score® and the likelihood…………………………….”  

 

Reviewer: 3  

 

Comment: This manuscript reports spatial analyses of episode-level hospitalisation data for chronic 

diseases for the years 2007-2013 in the ACT, Australia, with respect to geographic clustering and 

associations with neighbourhood factors such as walkability, GP and alcohol access, traffic exposure, 

and neighbourhood SES. The strengths of the study are the availability of data for over 39,000 

hospitalised patients, for whom patients‟ place of residence have been geocoded, and the availability 
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of a range of neighbourhood factors. Despite these strengths, the manuscript lacks clarity in many 

places and is not suitable for publication in its current form.  

 

Response: We have attempted to address the issues pointed out by the reviewer (see below)  

 

Major comments:  

 

Comment: p.6 conceptual framework. The framework does not seem to add much to the paper and is 

also  

misleading. The authors claim that they are investigating link C, which represents the direct  

(unmediated) effect of the environment on health. However, without any measure of the mediators  

and hence the mediated effect, it is impossible to get a clear picture of what is the true direct effect,  

which means that what the study investigates is not the direct effect but rather the total effect, i.e.  

the sum of all direct and indirect effects. Please refer to the mediation literature (e.g. work my David  

MacKinnon) for more details on correct use of these terms.  

 

Response: We thank the reviewer for allowing us to explain this issue. We do not claim that link C is a 

direct unmediated effect. We state in the paper “It logically follows that the environment is related to 

health outcomes through the individual lifestyle behavioural pathway. In addition, the built 

environment may directly influence health outcomes. For example, air pollution may be detrimental to 

respiratory and cardiovascular health [20] , or perceptions on the environment may affect mental 

health [21]. However, research on this relationship (Link C-see figure 1) is limited, with most research, 

excepting a few [22, 23], focussing on outcomes related to sedentary health behaviours such as 

obesity [24, 25] and conditions directly related to obesity [26].”  

Thus, we are pointing out that this pathway is mediated by various behaviours. In effect, this is the 

very point we are making in our paragraph on the conceptual framework. In the absence of adequate 

data on intermediate variables, there is little that we can do to fully assess the influence of relevant 

factors. Our models assess the amount of variation in the outcome measure that may be attributed to 

each variable, adjusted for all other variables included in the model. While it is true that downstream 

conditions such as heart attack may be mediated by many other factors than the environment, 

policymakers are often interested in knowing what health gains are to be had from making expensive 

built environment changes. While we acknowledge that there is a lot more to be done in this area, we 

believe that our paper is a small step in the right direction.  

 

Comment: p. 7. Line 176: „while there are minimal differences between 2011 SA2 geographies and 

their 2006 counterpart Statistical Local Areas.‟ and line 182 (SA2s/SLAs). Do the authors mean 

suburbs not SLAs? In other places SA2s are referred to as Suburbs, which seems to fit with the ABS 

attempts to base SA2 on gazetted suburbs or localities. Suburbs and SLAs can be quite different. 

Please clarify what is meant here and define what you mean by suburb in the study. Also, please 

clarify how suburbs are defined by WalkScore and the match (or mismatch) with SA2.  

 

Response: Thank you for allowing us the opportunity to clarify this issue. In Data->Population Data-

>First Paragraph we have added the sentence “In this study the term suburb is used to define the 

spatial boundary defined by the ABS in 2011 as SA2” This is also further explained this paragraph.  

 

Comment: p. 10, line 253-254. It is not clear what the authors mean as the „mean distance to off-

license liquor outlets from each patient SA1‟ Average within which distance? If outlets are coded at 

the SA1 level, what location is used to measure distance? This seems also inconsistent with the label 

used in the results table. Also, please provide year of data source and whether any validation has 

been done or how regularly the database is updated.  

 

Response: We have clarified this distance measure in the text. This is the same variable as is 
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reported in the Results tables i.e. each individual patient was allocated the alcohol accessibility score 

for the SA1 containing their residence. We have edited the text to read as follows: “The mean road 

network distance to off-license liquor outlets from each patient SA1 centroid served as a measure of 

access to alcohol.”  

 

Comment: p. 10 line 256-258. Please provide source of data and describe the operationalization of 

the exposure.  

 

Response: Thank you for allowing us the opportunity to explain this better. The index used was as 

described in ref. 46. We have included a reference to the website from which the data were obtained 

as : “A list of all licensed off-license liquor outlets was obtained from the ACT Department of 

Regulatory Services [46]”  

Reference: Access Canberra. Liquor Licensing and Permits (Public Registers) Canberra: ACT 

Government; 2016 [cited 2016 July, 2016]. Available from: 

https://www.accesscanberra.act.gov.au/app/answers/detail/a_id/1654#!tabs-9.  

 

Comment: p.12-13: The description of the Monte Carlo logistic regression models is not clear. What is 

the outcome and who is included in the analysis? There is mention of using the respiratory disease 

group as the control. What does that mean exactly? Are you comparing people who have been 

hospitalised for one of the NCDs to those who were hospitalised for respiratory disorders? If so, this 

needs to be explained more clearly. Also, please specify the covariates that were adjusted in these 

models.  

 

Response: We thank the reviewer for these comments. The outcome measures (defined earlier in the 

Methods) and covariates used in the models are given in Tables 2-3. As outlined in the Analysis 

section of our manuscript and as a limitation in the Discussion section, it would have been better to 

use all hospitalisations for this but these data were not available to us at the time of conducting this 

research. We have modified the methods paragraph as follows:  

“We utilized logistic regressions as our explanatory model, with each hospitalisation event with a 

primary diagnosis of respiratory diseases as the control condition. The dependent variable was a 

hospitalisation event (1/0) with a primary diagnosis of each of the NCDs described in the data section, 

- cancers, CSDs, MI, ENMDs and comorbids. Separate models were run for each of MI, CSDs, 

specific neoplasms, ENMDs and comorbids. Respiratory diseases were chosen as the control 

condition because the drivers of respiratory disorders, with the exception of smoking, generally differ 

from the environmental drivers of the other three conditions. (While ideally we would have liked to use 

all hospitalisations as controls, these data were not available at the time of analysis). When modelling 

neoplasms, since lung cancers have somewhat different environmental drivers than the remaining 

cancers, we ran the model with and without lung cancer. We also attempted to model hospitalisations 

with comorbid CSDs, specific neoplasms, ENMDs and respiratory diseases conditions by coding 

hospitalisation with more than one condition as 1, and the rest 0. The independent variables in these 

models were: sex, age, marital status, payment with private insurance (yes/no) of the person 

hospitalised. In addition ecological level independent variables (described in the data section) include 

the hospitalised person‟s access to GPs, neighbourhood walk score, IRSAD score, access to alcohol 

and logged traffic exposure.”  

 

Comment: p.13. Negative Binomial models. Given that these models are modelling the number of 

hospitalisations the authors should argue why no offset was used or why the suburb‟s population size 

or population density was not considered in the model. Also please comment on effect sizes when 

presenting the results from these analyses. It would also be relevant to replicate analyses for other 

NCDs in the negative binomial models, not just those for which significant results were found in the 

Monte Carlo Models, given that both models are quite different. These could be provided in appendix 

if required.  
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Response: Thank you for these suggestions. We have replaced the estimates in Table 3 with 

exponentiated estimates. We have added the line “For example there are 4% less hospitalisations 

with myocardial infractions from neighbourhoods that are a walker‟s paradise relative to car 

dependent neighbourhoods.” (Lines 397-401).  

The dependent variable is the number of hospitalisations from a given condition (e.g. heart attack), 

the independent variables measure characteristics of these hospitalisations. Thus, population 

adjustment is not necessary. For instance, a neighbourhood with a large number of hospitalisations 

for heart attack will also have a large number of hospitalisations of older, uninsured people.  

The Monte Carlo models make minimal distributional assumptions. Therefore we believe they are 

more robust than the binomial models. Hence, we are reluctant to replicate the binomial models for all 

the dependent variables.  

 

Minor comments:  

Comment: p. 2. Line 51-53. Authors refer to „our research.‟ Do they refer to the current manuscript or 

another study they have conducted? Please add appropriate reference for this work.  

 

Response: Thanks for the comment. We are referring here to the data provided in Figure 2 in this 

manuscript. We have changed the sentence to  

“While city level measures of walkability are of questionable value, our research, as outlined later in 

this paper, shows that, at the very least, there are significant variations in walkability within the ACT, 

with the majority of suburbs being car dependent.”  

 

Comment: p. 3, line 57: The term destinations would cover most places people would go, making the 

use of etc. redundant.  

 

Response: The referee is correct. We have amended this to read „shops and other destinations‟  

 

Comment: p. 3, line 72-74. Please move discussion of variation in SES to previous paragraph 

describing the profile of the ACT.  

 

Response: We thank the reviewer for this comment and understand the referee‟s perspective; 

however, we would prefer to keep this material where it is since this paragraph deals with the topic of 

physical and social environment whereas the previous paragraph relates mainly to design and 

planning.  

 

Comment: p. 5. Line 121. It is not clear why the email is provided in this sentence instead of the name 

of the relevant organisation. It would also be good to specify if any form of consent was obtained from 

patients.  

 

Response: We have changed the text to read: “Data were provided after ethics and other data 

regulation requirements from the data custodian (The ACT Health Directorate) at 

HealthInfo@act.gov.au had been met. The data were deemed sufficiently anonymous to not require 

individual patient consent.”  

 

Comment: p. 5 line 124. Please specify that geocoding was done for the patient‟s place residence, 

and not the place of hospitalisation. It seems implicit from the text, but it would help to clearly state it.  

 

Response: Thank you. We have changed the text to “Public hospitals capture around 80% of all 

hospitalisations in Australia [27]. The patient hospital admission data had Australian Census – 

Australian Bureau of Statistics (ABS) Mesh Block (30 to 60 dwellings), Statistical Areas Level 1 

(SA1s) (200-800 people) and SA2 (3,000-25,000 people) geocodes attached to them, therefore no 

 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-2016-012548 on 8 D

ecem
ber 2016. D

ow
nloaded from

 

http://bmjopen.bmj.com/


additional geocoding was necessary. Each patient was geocoded to their place of residence.”  

 

Comment: p.5, line 127. Please specify all other information available with the dataset (especially 

those used in analyses)  

 

Response: We have added the following sentence at the end of the first paragraph on Hospital Data: 

“Primary diagnoses only have been used in the analyses considered here.”  

 

Comment: p.6, line 142. The link for the reference for the link between the selected cancers and 

lifestyle factors is not active. A better reference could probably found.  

 

Response: Thank you for pointing this out. We have replaced this with the following url  

http://www.cancer.gov/about-cancer/causes-prevention/risk/obesity/physical-activity-fact-sheet 

Accessed 16 July 2016  

 

Comment: p.9, Neighbourhood SES. Please provide year of Census data used.  

 

Response: We have edited the last sentence of Item 3, Environmental data as … “SA1 level IRSAD 

scores for 2011, the finest resolution at which they are available, were incorporated into these 

analyses.”  

 

Comment: p. 10, line 263-264. This sentence lacks clarity. Please change NCD for count of hospital 

admissions for NCDs  

 

Response: We have corrected the last part of this sentence to read „NCD-related hospitalisations and 

built environmental factors.‟  

 

Comment: p.17 line 404-409. The discussion of public vs private system seems to be inconsistent 

with the fact that only hospitalisations from the public system are included in the analyses.  

 

Response: We have removed the last two sentences from this paragraph. In this paragraph we are 

offering potential explanation of why relationships with individual patient insurance status (private and 

hospital) were statistically significant explanatory factors in some of our models. As stated, we would 

have preferred to have had complete hospitalisation data, both private and public, but the former were 

not available to us.  

 

Comment: Table 2. The Pseudo R2 for MI is extremely high. How do the authors explain that?  

 

Response: We have checked this and it seems to be correct.  

 

Comment: Provide 2 decimal points and specify that estimates are odds ratios and that confidence 

intervals are 95% (I am assuming)  

 

Response: We now provide two decimal points and the table title now reads “Summary of robust 

Monte Carlo logistic regression model fit Odds Ratios with 95% Confidence Intervals for each NCD 

hospitalisation outcome”  

 

Comment: Please provide sample size for each analysis (number of patients)  

 

Response: We now provide these in Table 2 footnotes  

 

Comment: Table 3. Why not provide the exponentiated estimates (relative risk) for the negative 
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binomial model? It would help with interpretation of effect size.  

 

Response: We now provide these. Thank you  

 

Comment: Please provide sample size for each analysis (number of suburbs).  

 

Response: We now provide these in Table 3 footnotes  

 

Comment: References - There seems to be multiple inconsistencies, repetitions, and errors in the 

reference list. The authors should check all references (including links) prior to re-submission.  

 

Response: We thank the referee for pointing this out. We have thoroughly checked our references 

and removed all errors.  

 

VERSION 2 – REVIEW 

REVIEWER Catherine Paquet 
University of South Australia, Australia 

REVIEW RETURNED 01-Sep-2016 

 

GENERAL COMMENTS The revised manuscript provides some clarification, but some points 
still require further explanation and justification (see below).  
 
1. Original Comment: p.6 conceptual framework. The framework 
does not seem to add much to the paper and is also misleading. 
The authors claim that they are investigating link C, which 
represents the direct (unmediated) effect of the environment on 
health. However, without any measure of the mediators and hence 
the mediated effect, it is impossible to get a clear picture of what is 
the true direct effect, which means that what the study investigates 
is not the direct effect but rather the total effect, i.e. the sum of all 
direct and indirect effects. Please refer to the mediation literature 
(e.g. work my David MacKinnon) for more details on correct use of 
these terms.  
 
Authors‟ Response: We thank the reviewer for allowing us to explain 
this issue. We do not claim that link C is a direct unmediated effect. 
We state in the paper “It logically follows that the environment is 
related to health outcomes through the individual lifestyle 
behavioural pathway. In addition, the built environment may directly 
influence health outcomes. For example, air pollution may be 
detrimental to respiratory and cardiovascular health [20] , or 
perceptions on the environment may affect mental health [21]. 
However, research on this relationship (Link C-see figure 1) is 
limited, with most research, excepting a few [22, 23], focussing on 
outcomes related to sedentary health behaviours such as obesity 
[24, 25] and conditions directly related to obesity [26].” Thus, we are 
pointing out that this pathway is mediated by various behaviours. In 
effect, this is the very point we are making in our paragraph on the 
conceptual framework. In the absence of adequate data on 
intermediate variables, there is little that we can do to fully assess 
the influence of relevant factors. Our models assess the amount of 
variation in the outcome measure that may be attributed to each 
variable, adjusted for all other variables included in the model. While 
it is true that downstream conditions such as heart attack may be 
mediated by many other factors than the environment, policymakers 
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are often interested in knowing what health gains are to be had from 
making expensive built environment changes. While we 
acknowledge that there is a lot more to be done in this area, we 
believe that our paper is a small step in the right direction.  
Reviewers‟ response: Thank you to the authors for clarifying this 
point. The text however has not been changed and is still open to 
interpretation. I suggest that the authors be explicit about what they 
mean by „this relationship‟ and Link C i.e. any relationship between 
environmental exposures and clinical outcomes, irrespective of 
mediating pathway (equivalent to total effect in mediation analysis 
terminology).  
 
2. Original comment: p. 10, line 253-254. It is not clear what the 
authors mean as the „mean distance to off-license liquor outlets 
from each patient SA1‟ Average within which distance? If outlets are 
coded at the SA1 level, what location is used to measure distance? 
This seems also inconsistent with the label used in the results table. 
Also, please provide year of data source and whether any validation 
has been done or how regularly the database is updated.  
 
Authors‟ Response: We have clarified this distance measure in the 
text. This is the same variable as is reported in the Results tables 
i.e. each individual patient was allocated the alcohol accessibility 
score for the SA1 containing their residence. We have edited the 
text to read as follows: “The mean road network distance to off-
license liquor outlets from each patient SA1 centroid served as a 
measure of access to alcohol.”  
 
Reviewers‟ response: Thank you for the clarification. However, the 
authors have not specified which outlets were considered to 
calculate the mean road distance. I would expect that only outlets 
located within a certain distance would be used to calculate the 
average distance. This should be clarified.  
 
3. Original comment: p. 10 line 256-258. Please provide source of 
data and describe the operationalization of the exposure.  
 
Authors‟ Response: Thank you for allowing us the opportunity to 
explain this better. The index used was as described in ref. 46. We 
have included a reference to the website from which the data were 
obtained as : “A list of all licensed off-license liquor outlets was 
obtained from the ACT Department of Regulatory Services [46]”  
Reference: Access Canberra. Liquor Licensing and Permits (Public 
Registers) Canberra: ACT Government; 2016 [cited 2016 July, 
2016]. Available from: 
https://www.accesscanberra.act.gov.au/app/answers/detail/a_id/165
4#!tabs-9.  
 
Reviewer‟s response: This comment referred to the Road Traffic 
Exposure Measure. I acknowledge that the authors cite other 
sources regarding the details of how a measure was 
operationalised, but the text should give some minimal information 
on how the construct was expressed and from which data source.  
 
4. Original Comment: p.12-13: The description of the Monte Carlo 
logistic regression models is not clear. What is the outcome and 
who is included in the analysis? There is mention of using the 
respiratory disease group as the control. What does that mean 
exactly? Are you comparing people who have been hospitalised for 
one of the NCDs to those who were hospitalised for respiratory 
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disorders? If so, this needs to be explained more clearly. Also, 
please specify the covariates that were adjusted in these models.  
 
Authors‟ Response: We thank the reviewer for these comments. 
The outcome measures (defined earlier in the Methods) and 
covariates used in the models are given in Tables 2-3. As outlined 
in the Analysis section of our manuscript and as a limitation in the 
Discussion section, it would have been better to use all 
hospitalisations for this but these data were not available to us at 
the time of conducting this research. We have modified the methods 
paragraph as follows:  
“We utilized logistic regressions as our explanatory model, with 
each hospitalisation event with a primary diagnosis of respiratory 
diseases as the control condition. The dependent variable was a 
hospitalisation event (1/0) with a primary diagnosis of each of the 
NCDs described in the data section, - cancers, CSDs, MI, ENMDs 
and comorbids. Separate models were run for each of MI, CSDs, 
specific neoplasms, ENMDs and comorbids. Respiratory diseases 
were chosen as the control condition because the drivers of 
respiratory disorders, with the exception of smoking, generally differ 
from the environmental drivers of the other three conditions. (While 
ideally we would have liked to use all hospitalisations as controls, 
these data were not available at the time of analysis). When 
modelling neoplasms, since lung cancers have somewhat different 
environmental drivers than the remaining cancers, we ran the model 
with and without lung cancer. We also attempted to model 
hospitalisations with comorbid CSDs, specific neoplasms, ENMDs 
and respiratory diseases conditions by coding hospitalisation with 
more than one condition as 1, and the rest 0. The independent 
variables in these models were: sex, age, marital status, payment 
with private insurance (yes/no) of the person hospitalised. In 
addition ecological level independent variables (described in the 
data section) include the hospitalised person‟s access to GPs, 
neighbourhood walk score, IRSAD score, access to alcohol and 
logged traffic exposure.”  
 
 
 
Reviewer‟s response. Thank you for the additional information. 
Unless I am missing something very obvious, it is still not clear how 
the respiratory diseases were used as control condition. Does it 
have anything to do with the way the binary measure was 
expressed (e.g. for NCD, y= 1 if hospitalisation is NCD related 0 = if 
respiratory related?) or just to compare specificity of relationships 
between NCD of interest and respiratory diseases? Please clarify 
what a 0 value means in this context. It will also be best to have the 
list of covariates (and justification for their inclusion) in the methods 
instead of in the result tables.  
 
 
5. Comment: p.13. Negative Binomial models. Given that these 
models are modelling the number of hospitalisations the authors 
should argue why no offset was used or why the suburb‟s 
population size or population density was not considered in the 
model. Also please comment on effect sizes when presenting the 
results from these analyses. It would also be relevant to replicate 
analyses for other NCDs in the negative binomial models, not just 
those for which significant results were found in the Monte Carlo 
Models, given that both models are quite different. These could be 
provided in appendix if required.  
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Authors‟ Response: Thank you for these suggestions. We have 
replaced the estimates in Table 3 with exponentiated estimates. We 
have added the line “For example there are 4% less hospitalisations 
with myocardial infractions from neighbourhoods that are a walker‟s 
paradise relative to car dependent neighbourhoods.” (Lines 397-
401).  
 
Reviewer‟s response: Thank you for providing the exponentiated 
estimates. Why not use terms like relative risk or rate ratios 
measures instead of “exponentiated binomial model fit coefficients” 
(they are slope regression coefficients, not fit statistics, right)? Also, 
the number of decimal points provided should be consistent with the 
way the odds ratios were reported.  
 
 
Authors‟ Response: The dependent variable is the number of 
hospitalisations from a given condition (e.g. heart attack), the 
independent variables measure characteristics of these 
hospitalisations. Thus, population adjustment is not necessary. For 
instance, a neighbourhood with a large number of hospitalisations 
for heart attack will also have a large number of hospitalisations of 
older, uninsured people.  
 
Reviewer‟s response: The authors corrected pointed that “a 
neighbourhood with a large number of hospitalisations for heart 
attack will also have a large number of hospitalisations of older, 
uninsured people,” which suggests that the relationship is 
confounded by population size and should therefore be accounted 
for. If the authors insist for not doing so, a stronger rationale should 
be provided and impact on results discussed.  
 
The Monte Carlo models make minimal distributional assumptions. 
Therefore we believe they are more robust than the binomial 
models. Hence, we are reluctant to replicate the binomial models for 
all the dependent variables.  
 
Reviewer‟s response: Yes, I agree that the Monte Carlo Models are 
more robust as they are individual-level models as opposed to the 
binomial models which are ecological. If that is the case, then what 
is the value in replicating the models with an inferior model? 
Interpretation of both sets of results together as currently done in 
lines 402-408 is also misleading as ecological results do not have 
the same meaning as results from individual-level analyses.  
 
 
6. Original comment: p. 5. Line 121. It is not clear why the email is 
provided in this sentence instead of the name of the relevant 
organisation. It would also be good to specify if any form of consent 
was obtained from patients.  
 
Response: We have changed the text to read: “Data were provided 
after ethics and other data regulation requirements from the data 
custodian (The ACT Health Directorate) at HealthInfo@act.gov.au 
had been met. The data were deemed sufficiently anonymous to not 
require individual patient consent.”  
 
Reviewer‟s comments: The reason for the email is still not clear. 
Could the sentence be revised to introduce the purpose of the email 
more clearly?  
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7. Original comment: p.5, line 127. Please specify all other 
information available with the dataset (especially those used in 
analyses)  
 
Response: We have added the following sentence at the end of the 
first paragraph on Hospital Data: “Primary diagnoses only have 
been used in the analyses considered here.”  
 
Reviewer‟s response: Thank you for specifying that only primary 
diagnoses were considered. The authors should discuss the 
implications this might have on the results. The comment however 
related to what other type of information was provided on the 
patients, along with the event (i.e. other information that would 
potentially be used as covariates).  
 
8. Original comment: Table 2. The Pseudo R2 for MI is extremely 
high. How do the authors explain that?  
 
Authors' response: We have checked this and it seems to be 
correct.  
 
Reviewer‟s response: This high value should be highlighted in text 
and possible explanations provided, if available.  
 
9. Comment: Provide 2 decimal points and specify that estimates 
are odds ratios and that confidence intervals are 95% (I am 
assuming)  
 
Response: We now provide two decimal points and the table title 
now reads “Summary of robust Monte Carlo logistic regression 
model fit Odds Ratios with 95% Confidence Intervals for each NCD 
hospitalisation outcome”  
 
Reviewer‟s response: The use of the term model fit here is 
misleading. 

 

VERSION 2 – AUTHOR RESPONSE 

1. Original Comment: p.6 conceptual framework. The framework does not seem to add much to the 

paper and is also misleading. The authors claim that they are investigating link C, which represents 

the direct (unmediated) effect of the environment on health. However, without any measure of the 

mediators and hence the mediated effect, it is impossible to get a clear picture of what is the true 

direct effect, which means that what the study investigates is not the direct effect but rather the total 

effect, i.e. the sum of all direct and indirect effects. Please refer to the mediation literature (e.g. work 

my David MacKinnon) for more details on correct use of these terms.  

 

Authors‟ Response: We thank the reviewer for allowing us to explain this issue. We do not claim that 

link C is a direct unmediated effect. We state in the paper “It logically follows that the environment is 

related to health outcomes through the individual lifestyle behavioural pathway. In addition, the built 

environment may directly influence health outcomes. For example, air pollution may be detrimental to 

respiratory and cardiovascular health [20], or perceptions on the environment may affect mental 

health [21]. However, research on this relationship (Link C-see figure 1) is limited, with most research, 

excepting a few [22, 23], focussing on outcomes related to sedentary health behaviours such as 

obesity [24, 25] and conditions directly related to obesity [26].” Thus, we are pointing out that this 

pathway is mediated by various behaviours. In effect, this is the very point we are making in our 
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paragraph on the conceptual framework. In the absence of adequate data on intermediate variables, 

there is little that we can do to fully assess the influence of relevant factors. Our models assess the 

amount of variation in the outcome measure that may be attributed to each variable, adjusted for all 

other variables included in the model. While it is true that downstream conditions such as heart attack 

may be mediated by many other factors than the environment, policymakers are often interested in 

knowing what health gains are to be had from making expensive built environment changes. While we 

acknowledge that there is a lot more to be done in this area, we believe that our paper is a small step 

in the right direction.  

 

Reviewers‟ response: Thank you to the authors for clarifying this point. The text however has not 

been changed and is still open to interpretation. I suggest that the authors be explicit about what they 

mean by „this relationship‟ and Link C i.e. any relationship between environmental exposures and 

clinical outcomes, irrespective of mediating pathway (equivalent to total effect in mediation analysis 

terminology).  

 

Author‟s response: We thank the reviewer for suggesting that we change the text. We have added the 

following text at the end of the paragraph in Methods: Conceptual Framework:  

“Note however, that Link C is mediated through multiple pathways, such as through health 

behaviours, and Link C represents any relationship between environmental exposures and the 

chronic conditions described above, irrespective of mediating pathway.”  

 

2. Original comment: p. 10, line 253-254. It is not clear what the authors mean as the „mean distance 

to off-license liquor outlets from each patient SA1‟ Average within which distance? If outlets are coded 

at the SA1 level, what location is used to measure distance? This seems also inconsistent with the 

label used in the results table. Also, please provide year of data source and whether any validation 

has been done or how regularly the database is updated.  

 

Authors‟ Response: We have clarified this distance measure in the text. This is the same variable as 

is reported in the Results tables i.e. each individual patient was allocated the alcohol accessibility 

score for the SA1 containing their residence. We have edited the text to read as follows: “The mean 

road network distance to off-license liquor outlets from each patient SA1 centroid served as a 

measure of access to alcohol.”  

 

Reviewers‟ response: Thank you for the clarification. However, the authors have not specified which 

outlets were considered to calculate the mean road distance. I would expect that only outlets located 

within a certain distance would be used to calculate the average distance. This should be clarified.  

 

Author‟s response: Thank you. We have clarified this further as “The road network distance from each 

residential parcel within each SA1 to the nearest off license liquor establishment was calculated. The 

mean distance for all residential parcels per SA1 was then derived. Off license outlets were included if 

they were within the same ACT defined district as the SA1 of interest.”  

 

3. Original comment: p. 10 line 256-258. Please provide source of data and describe the 

operationalization of the exposure.  

 

Authors‟ Response: Thank you for allowing us the opportunity to explain this better. The index used 

was as described in ref. 46. We have included a reference to the website from which the data were 

obtained as: “A list of all licensed off-license liquor outlets was obtained from the ACT Department of 

Regulatory Services [46]”  

Reference: Access Canberra. Liquor Licensing and Permits (Public Registers) Canberra: ACT 

Government; 2016 [cited July, 2016]. Available from: 

https://www.accesscanberra.act.gov.au/app/answers/detail/a_id/1654#!tabs-9.  
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Reviewer‟s response: This comment referred to the Road Traffic Exposure Measure. I acknowledge 

that the authors cite other sources regarding the details of how a measure was operationalised, but 

the text should give some minimal information on how the construct was expressed and from which 

data source.  

 

Author‟s response: Thank you. We now state the following “Road traffic exposure was based on a 

ratio of road hierarchy (as a proxy for traffic volume) by length of road segments within an SA1. 

Methods for this have been published previously [47]”  

 

 

4. Original Comment: p.12-13: The description of the Monte Carlo logistic regression models is not 

clear. What is the outcome and who is included in the analysis? There is mention of using the 

respiratory disease group as the control. What does that mean exactly? Are you comparing people 

who have been hospitalised for one of the NCDs to those who were hospitalised for respiratory 

disorders? If so, this needs to be explained more clearly. Also, please specify the covariates that were 

adjusted in these models.  

 

Authors‟ Response: We thank the reviewer for these comments. The outcome measures (defined 

earlier in the Methods) and covariates used in the models are given in Tables 2-3. As outlined in the 

Analysis section of our manuscript and as a limitation in the Discussion section, it would have been 

better to use all hospitalisations for this but these data were not available to us at the time of 

conducting this research. We have modified the methods paragraph as follows:  

“We utilized logistic regressions as our explanatory model, with each hospitalisation event with a 

primary diagnosis of respiratory diseases as the control condition. The dependent variable was a 

hospitalisation event (1/0) with a primary diagnosis of each of the NCDs described in the data section, 

- cancers, CSDs, MI, ENMDs and comorbids. Separate models were run for each of MI, CSDs, 

specific neoplasms, ENMDs and comorbids. Respiratory diseases were chosen as the control 

condition because the drivers of respiratory disorders, with the exception of smoking, generally differ 

from the environmental drivers of the other three conditions. (While ideally we would have liked to use 

all hospitalisations as controls, these data were not available at the time of analysis). When modelling 

neoplasms, since lung cancers have somewhat different environmental drivers than the remaining 

cancers, we ran the model with and without lung cancer. We also attempted to model hospitalisations 

with comorbid CSDs, specific neoplasms, ENMDs and respiratory diseases conditions by coding 

hospitalisation with more than one condition as 1, and the rest 0. The independent variables in these 

models were: sex, age, marital status, payment with private insurance (yes/no) of the person 

hospitalised. In addition ecological level independent variables (described in the data section) include 

the hospitalised person‟s access to GPs, neighbourhood walk score, IRSAD score, access to alcohol 

and logged traffic exposure.”  

 

 

 

Reviewer‟s response. Thank you for the additional information. Unless I am missing something very 

obvious, it is still not clear how the respiratory diseases were used as control condition. Does it have 

anything to do with the way the binary measure was expressed (e.g. for NCD, y= 1 if hospitalisation is 

NCD related 0 = if respiratory related?) or just to compare specificity of relationships between NCD of 

interest and respiratory diseases? Please clarify what a 0 value means in this context. It will also be 

best to have the list of covariates (and justification for their inclusion) in the methods instead of in the 

result tables.  

 

Author‟s response: The reviewer is correct in that for NCD y=1 if hospitalization is given NCD-related 

and y=0 if NCD is respiratory related. To clarify this, the fourth sentence in the above paragraph 
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(Second paragraph in Analysis: The dependent variable was a hospitalisation event (1/0) with a 

primary diagnosis of each of the NCDs described in the data section, - cancers, CSDs, MI, ENMDs 

and comorbids being coded as 1. Separate models were run for each of MI, CSDs, specific 

neoplasms, ENMDs and comorbids. Respiratory diseases were chosen as the control condition, or 

coded as 0, because the drivers of respiratory disorders, with the exception of smoking, generally 

differ from the environmental drivers of the other three conditions.”  

We have edited the second paragraph, last sentence Methods->Analysis->Associations between built 

environment…. to read as follows : “All these covariates, with private insurance as a marker of SES, 

are known to be associated with chronic conditions [53].”  

53. Schiller J, Lucas J, Ward B, Peregoy J. Summary health statistics for US adults: National Health 

Interview Survey, 2010. Vital and health statistics Series 10, Data from the National Health Survey. 

2012 ;( 252):1  

In addition also please see lines 166-172 where we refer to the table in the appendix with details on 

covariates.  

 

 

5.Comment: p.13. Negative Binomial models. Given that these models are modelling the number of 

hospitalisations the authors should argue why no offset was used or why the suburb‟s population size 

or population density was not considered in the model. Also please comment on effect sizes when 

presenting the results from these analyses. It would also be relevant to replicate analyses for other 

NCDs in the negative binomial models, not just those for which significant results were found in the 

Monte Carlo Models, given that both models are quite different. These could be provided in appendix 

if required.  

 

 

5A. Authors‟ Response: Thank you for these suggestions. We have replaced the estimates in Table 3 

with exponentiated estimates. We have added the line “For example there are 4% less 

hospitalisations with myocardial infractions from neighbourhoods that are a walker‟s paradise relative 

to car dependent neighbourhoods.” (Lines 397-401).  

 

 

Reviewer‟s response: Thank you for providing the exponentiated estimates. Why not use terms like 

relative risk or rate ratios measures instead of “exponentiated binomial model fit coefficients” (they are 

slope regression coefficients, not fit statistics, right)? Also, the number of decimal points provided 

should be consistent with the way the odds ratios were reported.  

 

Authors‟ Response: Thank you for the suggestion. We have changed the title to rate ratios. We have 

not changed the decimal points. The reason for this is, because, if we round these up to two digits 

almost all of the rate ratios and the confidence intervals will be equal to 1.  

 

 

5B. Author‟s response: The dependent variable is the number of hospitalisations from a given 

condition (e.g. heart attack), the independent variables measure characteristics of these 

hospitalisations. Thus, population adjustment is not necessary. For instance, a neighbourhood with a 

large number of hospitalisations for heart attack will also have a large number of hospitalisations of 

older, uninsured people.  

 

 

Reviewer‟s response: The authors corrected pointed that “a neighbourhood with a large number of 

hospitalisations for heart attack will also have a large number of hospitalisations of older, uninsured 

people,” which suggests that the relationship is confounded by population size and should therefore 

be accounted for. If the authors insist for not doing so, a stronger rationale should be provided and 
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impact on results discussed.  

 

Authors‟ Response: We welcome the opportunity to clarify this point further. “A neighbourhood with a 

large number of hospitalisations for heart attack will also have a large number of hospitalisations of 

older, uninsured people”: The relationship is not confounded by population size, because a 

neighbourhood may in reality have a very small number of people/small population but a very large 

number of hospitalisations of older, uninsured people and therefore, have a large number of heart 

attacks within this sub group of hospitalizations. This may for example, happen in a neighbourhood 

with a cluster of aged care centres. Both older age and uninsured hospitalisations are predictors in 

our model, as are other such variables.  

Also, the results from the binomial models are similar to the results from the Monte Carlo regression, 

which underscores the strength of the model. We have added the following paragraph at the end of 

the Methods section  

“We were interested in modelling counts of a hospitalisation outcome (e.g. heart attack 

hospitalizations) in a small area as a function of counts of the characteristics of the hospitalised 

population in the negative binomial models. Note that the population size of a suburb does not 

necessarily predict the number of hospitalisations which is a function of a number of neighbourhood 

compositional characteristics such as age, sex and SES. Counts of hospitalisations that capture these 

characteristics were included in the model. While modelling heart attacks as a fraction of all 

hospitalisations could be an alternative model, the results of the negative binomial model, as 

described in the next section converge with the results from the logistic MCMC model, underscoring 

the strength of our analyses. The models were implemented using R and Stata.”  

 

5C. Author‟s response: The Monte Carlo models make minimal distributional assumptions. Therefore 

we believe they are more robust than the binomial models. Hence, we are reluctant to replicate the 

binomial models for all the dependent variables.  

 

 

Reviewer‟s response: Yes, I agree that the Monte Carlo Models are more robust as they are 

individual-level models as opposed to the binomial models which are ecological. If that is the case, 

then what is the value in replicating the models with an inferior model? Interpretation of both sets of 

results together as currently done in lines 402-408 is also misleading as ecological results do not 

have the same meaning as results from individual-level analyses.  

 

Author‟s response: We thank the reviewer for allowing us to further clarify this. We have changed the 

text in line 402-408 as follows “Being female was protective for circulatory disease, myocardial 

infarction, ENMD or hospitalisation with more than one condition but was a risk factor for selected 

neoplasms (Tables 2). Being married (or in a de-facto relationship) increased the risk of being 

hospitalised with any condition but decreased the risk of being hospitalised with multiple conditions 

(Tables 2). Results from the ecological model (Table 3) also support the findings from the Monte 

Carlo model.”  

We thus agree with the reviewer that the two sets of analyses do not have the same meaning but, 

taken together, they provide more interpretive insight than either model on their own. Note that the 

strategy of using multiple methodologies (exploratory scan analyses, different types of regressions) to 

find consistent patterns and relationships is one of the fundamental strengths of this paper.  

 

 

6. Original comment: p. 5. Line 121. It is not clear why the email is provided in this sentence instead 

of the name of the relevant organisation. It would also be good to specify if any form of consent was 

obtained from patients.  

 

Author‟s response: We have changed the text to read: “Data were provided after ethics and other data 
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regulation requirements from the data custodian (The ACT Health Directorate) at 

HealthInfo@act.gov.au had been met. The data were deemed sufficiently anonymous to not require 

individual patient consent.”  

 

 

Reviewer‟s response: The reason for the email is still not clear. Could the sentence be revised to 

introduce the purpose of the email more clearly?  

 

Author‟s response: Thanks. We have removed the email. Further, we have edited the sentence to 

“Data were provided after ethics and other data regulation requirements from the data custodian 

(Executive Director Performance Information, ACT Government Health Directorate, Canberra ) had 

been met.”  

 

7. Original comment: p.5, line 127. Please specify all other information available with the dataset 

(especially those used in analyses)  

 

Author‟s response: We have added the following sentence at the end of the first paragraph on 

Hospital Data: “Primary diagnoses only have been used in the analyses considered here.”  

 

 

Reviewer‟s response: Thank you for specifying that only primary diagnoses were considered. The 

authors should discuss the implications this might have on the results. The comment however related 

to what other type of information was provided on the patients, along with the event (i.e. other 

information that would potentially be used as covariates).  

Author‟s response: We thank the reviewer for this relevant question. Unfortunately, hospitalization 

data in the ACT and NSW have very limited demographic information and this limited information we 

have used in our analyses. In lines 166-175 of the Methods-Data Section, where we discuss patient 

covariate information, we have included the following sentences  

“The individual level covariates that were included in the hospital data were gender, age (years), 

marital status, private insurance and hospital insurance. The raw data included other variables that 

were not directly relevant to this study such as length of hospital stay, medical procedures performed 

and days (if any) in the psychiatric ward.”  

 

8. Original comment: Table 2. The Pseudo R2 for MI is extremely high. How do the authors explain 

that?  

 

Author‟s response: We have checked this and it seems to be correct.  

 

 

Reviewer‟s response: This high value should be highlighted in text and possible explanations 

provided, if available.  

 

Author‟s response: Thank you, we have changed the text. First, in Methods – lines 355-359, we have 

added the following text:  

“We also report McFadden‟s pseudo-R2 for the Monte Carlo regression analyses. We understand that 

the use of pseudo-R2 is controversial [54], and publish these values for researchers who prefer to see 

them reported. These values were not used for model selection or for any other judgement on model 

quality.”  

Second, in the Results section: Page 17: End of paragraph: We have added the following sentence:  

“A high pseudo R2 of around 95% in the MI model was reported underscoring our earlier comment 

that these values should be interpreted with care.”  
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9. Comment: Provide 2 decimal points and specify that estimates are odds ratios and that confidence 

intervals are 95% (I am assuming)  

 

Author‟s response: We now provide two decimal points and the table title now reads “Summary of 

robust Monte Carlo logistic regression model fit Odds Ratios with 95% Confidence Intervals for each 

NCD hospitalisation outcome”  

 

 

Reviewer‟s response: The use of the term model fit here is misleading.  

Author‟s response: We have replaced the term „model fit‟ with the term „derived‟ 

 

VERSION 3 – REVIEW 

REVIEWER Catherine Paquet 
University of South Australia, Australia 

REVIEW RETURNED 13-Nov-2016 

 

GENERAL COMMENTS Authors have appropriately addressed the reviewer's comments 
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