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VERSION 1 - REVIEW 

REVIEWER Virgilio Gómez-Rubio 
Universidad de Castilla-La Mancha 

REVIEW RETURNED 02-Jan-2016 

 

GENERAL COMMENTS In this paper, the authors present a comparison of two di erent 

models to detect unusual temporal patterns in mammography 

utilization at the Sta-tistical Local Area in Brisbane (Australia). The 
application of the models to this particular dataset seems to be of 

interest in order to design better screening procedures. However, I 

believe that the paper needs some serious improvements before it is 

suitable for publication. Please, see my comments below. 

 

Page 4, lines 28 { 30  
 

I do not think that Moreton Island should be removed. Its 
spatial random e ect can be set to zero, so that this SLA will 
only contribute to the estimation of the temporal trend.  

 
Page 6, lines 21 { 37  

 
In line 24, the authors refer to indices i and j as being 

temporal indices. However, i is used to index SLA's whilst j is 
used to index years. Is this correct? Probably this part of the 

paper needs to be rephrased paying attention the the notation 

used in the indices and state clearly that adjacency is de ned 

over the j index so that temporal adjacency is the same for all 

areas in the same year. I believe this is what the authors try in 

the last line of the paragraph but I do not think it is clear 
enough.  

 
Page 8, eq. 2.8 and line 21  

 
Similarly as in my previous comment, I am not sure wij  is the 
right   

way of labeling the weights here. This ICAR is temporal and de ned 
on a line, I presume. Hence, weights, as random e ect !j should have 
a single index j. 
 
Page 9, lines 46 { 54  
 

I do not understand the statement about \setting the hyper-
parameters to zero" for i and i. Do the authors mean that these 
parameters are set to zero? Perhaps this paragraph should be 
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rephrased.  
 

This implies that the models considered in the paper lack some of 

the spatial components that are regular across years. The 

implications of this on any space-time interactions should be 

discussed.  
 
Page 9, last paragraph  
 

Also, as it seems that this dataset does not have a strong spatial 

pattern I would try to compute some measure of spatial 

autocorrelation for each year. For example, Moran's I or Geary's 

c can provide some information about the di erent yearly spatial 

patterns. This will help to decide whether a spatial term is needed 

in the model.  
 
Page 11, line 18  
 

See my comments about labeling subplots below. This will also 
apply to all the sentences where the authors refer to any subplot.  

 
Page 11, lines 24 { 41  
 

The authors mention that 59% of the areas di erent from the 
common temporal trend. I wander what this general trend is 
measuring then. If so many areas are departing from this general 
underlying temporal trend it is not clear to me what this 
represents.  

 
Also, in addition to reporting the proportion of areas that depart 

from the general temporal trend I would like to see the total 

number of observations in these areas. Perhaps these are very 

low populated and, hence, it would mean that the general 

temporal trend is estimated from the majority of the observations. 

Then I would not be worried about the general temporal trend 

being an artifact produced by the model but something that 

represents the temporal variation of the majority of the population.  
 
Page 13, lines 51 { 54  
 
The authors claim that there are \several common temporal trends". 
Wouldn't that mean that there are several \speci c" temporal trends 
and that di erent groups of areas will have di erent trends? As I said 
before, with so many areas departing from the general temporal 
trend I think that departures from this trend should be interpreted 
with care. 
 
Figure 1, pages 21, 22  
 

I believe that these should be labeled as two separate gures. 
Also, the legend is missing in both gures.  

 
Figure 3, page 25  
 

This gure is really di cult to follow. The authors should label the 
individual subsets. For example, with 3.a, 3.b, etc.  

 
Figure 5, page 28  
 

Same comment as for Figure 3. The subplots should be labeled 
sepa-rately.  
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REVIEWER Veronica Berrocal 
University of Michigan  
USA 

REVIEW RETURNED 01-Feb-2016 

 

GENERAL COMMENTS The authors presents an analysis of mammography utilization in 
Statistical Local Areas (SLA) in Australia with the goal of determining 
whether there are SLAs that presented unusual and uncommon 
trend with respect to the global trend of mammography utilization. 
The authors had access to data at 158 SLAs for a total of 12 years, 
from 1997 to 2008. 
To answer the questions, the authors used two models that have 
already been proposed in the literature, the BaySTDetect model by 
Li et al. (2012) and a mixture model by Abellan, Richardson and 
Best (2008). The models reveals interesting characteristics of the 
data in terms of temporal trends, and the authors discuss the 
findings in the results and Discussion section. 
Overall, the paper is interesting, it deals with an important subject, 
and the data analysis approach seems to be appropriate given the 
question of interest. 
My comments are: 
 

1. Both in the abstract of the paper and in the Discussion 
section, the authors mention that they either have developed 
the models or that paper “[..] presents two Bayesian 
hierarchical spatio-temporal models developed to model the 
utilization..”. 
I believe that this is a strong statement, given that the 
models that they are using for their data analysis had 
already been proposed in the literature by Li et al. (2012) 
and Abellan, Richardson and Best (2008), as they cite. In 
light of this, I think that the authors should rephrase the 
abstract and the Discussion and indicate that they are 
applying models already proposed in the literature to their 
scientific problem of interest. 
 

2. Neither of the two models considered really accounts for the 
spatial dependence in the data, even though the authors 
discussed in the introduction the importance of accounting 
for spatial and temporal dependence. In both models, the 
SLA-specific random effects are assumed to be independent 
and distributed according to a normal distribution. 
Additionally also the space-time interaction terms did not 
account for the possibility that adjacent SLAs might have 
similar interaction terms. 
I wonder why the authors have not looked at providing those 
random effects or terms with a prior that accounts for a 
spatial correlation, such as an ICAR prior in space. I believe 
it might be plausible that SLAs that are adjacent might have 
similarity with respect to mammography utilization, both in 
their trend and in their overall (baseline) deviation from the 
global utilization rate. 

 
3. The notation seems a little sloppy at times and confusing. 

The index I is used for the SLAs, however in equation (2.4) it 
is also used for the years, while again in (2.5) it is used for 
the SLAs.  
Also, the mixture model in pages 7-8, assumes two different 
variances in the prior of the space-time interaction term. 
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Given that, the prior on the z_{ij} variable should be just a 
Bernoulli prior and thus, it doesn’t seem to me that there is a 
need for a Dirichlet prior, but simply a prior on the parameter 
of the Bernoulli prior for z_{ij}. 
 

4. There is a sentence in page 8 that doesn’t seem to make 
much sense. The sentence regards the posterior probability 
P_{ij} that the indicator variable z_{ij} is equal to 2. As P_{ij} 
is a probability, it should be a value between 0 and 1, yet the 
sentence states “[..] Thus the closer the P_{ij} values are to 
2, and the more P_{ij} values that are close to 2 for j=1,.., 
12, the more unstable [..]”. 
 

5. Figure 1 does not have a color scale. Additionally, there are 
two Figure 1, but they do not have the same color scale?! Or 
maybe one of the two Figure 1 is an attenuated version of 
the other one? 

 
6. Page 5, line 6 from the bottom: replace the current text with 

“The BaySTDetect model assumes that the Y_{ij} counts are 
a Poisson random variable, e.g. [..]”. 

 
7. Page 7, line 4 from the top: replace the current text with: “In 

this hierarchical model, the counts Y_{ij} are modeled as 
Poisson random variables with mean E_{ij} \pi_{ij}, e.g. [..]” 

 
8. In general, I believe it will be good to read the manuscript to 

rewrite some sentences that are unclear and awkward to 
read. 

 
 

 

VERSION 1 – AUTHOR RESPONSE 

REVIEWER 1  

 

Comment: Both in the abstract of the paper and in the Discussion section, the authors mention that 

they either have developed the models or that paper “[..] presents two Bayesian hierarchical spatio-

temporal models developed to model the utilization..”. I believe that this is a strong statement, given 

that the models that they are using for their data analysis had already been proposed in the literature 

by Li et al. (2012) and Abellan, Richardson and Best (2008), as they cite. In light of this, I think that 

the authors should rephrase the abstract and the Discussion and indicate that they are applying 

models already proposed in the literature to their scientific problem of interest.  

 

Response: We have revised the wording of the manuscript to make it clear that we are applying two 

models proposed in recent literature and adapting them to our dataset. These changes apply to text in 

the abstract, line 17 of page 13, and line 6 of page 17.  

 

Comment: Neither of the two models considered really accounts for the spatial dependence in the 

data, even though the authors discussed in the introduction the importance of accounting for spatial 

and temporal dependence. In both models, the SLA-specific random effects are assumed to be 

independent and distributed according to a normal distribution. Additionally also the space-time 

interaction terms did not account for the possibility that adjacent SLAs might have similar interaction 

terms. I wonder why the authors have not looked at providing those random effects or terms with a 

prior that accounts for a spatial correlation, such as an ICAR prior in space. I believe it might be 

plausible that SLAs that are adjacent might have similarity with respect to mammography utilization, 
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both in their trend and in their overall (baseline) deviation from the global utilization rate.  

 

Response: In our original analysis, we did account for spatial dependence by including ICAR priors on 

the mean of the spatial random effects. However, the posterior estimates of these means were closely 

centred around zero with a small variance, and therefore added little value to the model. Additionally, 

the independent normal distributions on these spatial random effects yielded similar posterior 

estimates when the means were modelled with ICAR priors. However, based on a comment from 

reviewer 2 (see below), the data appears to have a fairly strong global spatial correlation, even if local 

autocorrelation is weak. Therefore, the spatial ICAR priors were re-introduced to both models, albeit 

on the spatial random effects directly rather than on the respective means (see response to later 

comment below).  

 

Comment: The notation seems a little sloppy at times and confusing. The index I is used for the SLAs, 

however in equation (2.4) it is also used for the years, while again in (2.5) it is used for the SLAs.  

Also, the mixture model in pages 7-8, assumes two different variances in the prior of the space-time 

interaction term. Given that, the prior on the z_ij variable should be just a Bernoulli prior and thus, it 

doesn’t seem to me that there is a need for a Dirichlet prior, but simply a prior on the parameter of the 

Bernoulli prior for z_ij.  

 

Response: Regarding the notation, these equations and all notation in the body of the manuscript has 

been reviewed and updated to be less ambiguous.  

Regarding the choice of the Dirichlet prior, a single-draw multinomial prior for z_ij with a Dirichlet(1, 1) 

hyperprior on the multinomial probabilities is indeed equivalent to having a Bernoulli prior on z_ij with 

a Uniform(0, 1) hyperprior (assuming binary labels for the multinomial outcomes). However, a Dirichlet 

prior is more flexible, as it allows a natural extension for more than 2 categories, and a hyperprior may 

be specified for the concentration parameters rather than fixing them at (1, 1).  

 

Comment: There is a sentence in page 8 that doesn’t seem to make much sense. The sentence 

regards the posterior probability P_ij that the indicator variable z_ij is equal to 2. As P_ij is a 

probability, it should be a value between 0 and 1, yet the sentence states “[..] Thus the closer the P_ij 

values are to 2, and the more P_ij values that are close to 2 for j=1,.., 12, the more unstable [..]”.  

 

Response: This was a typo. z_ij takes values 1 or 2, but P_ij only takes values between 0 and 1. 

Lines 34 to 36 of page 8 have been edited to correct this typo.  

 

Comment: Figure 1 does not have a color scale. Additionally, there are two Figure 1, but they do not 

have the same color scale?! Or maybe one of the two Figure 1 is an attenuated version of the other 

one?  

 

Response: A legend was omitted from Figure 1 because the values depicted have been standardised 

in accordance with Equation (2.1), and are therefore are only meaningful in relative terms. Hence a 

legend seemed unnecessary. Nonetheless, for the sake of completeness and unambiguity, a legend 

has been added. The difference in colour scales has also been fixed.  

 

Comment: Page 5, line 6 from the bottom: replace the current text with “TheBaySTDetect model 

assumes that the Y_ij counts are a Poisson random variable, e.g. [..]”.  

 

Response: This line has been corrected.  

 

Comment: Page 7, line 4 from the top: replace the current text with: “In this hierarchical model, the 

counts Y_ij are modeled as Poisson random variables with mean E_ij π_ij, e.g. [..]”  
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Response: This line has been corrected.  

 

Comment: In general, I believe it will be good to read the manuscript to rewrite some sentences that 

are unclear and awkward to read.  

 

Response: In conjunction with all edits made in response to other comments, the manuscript has 

been revised and some text has been rewritten to be clearer and easier to read.  

 

 

REVIEWER 2  

 

Comment: Page 4, lines 28 – 30. I do not think that Moreton Island should be removed. Its spatial 

random effect can be set to zero, so that this SLA will only contribute to the estimation of the temporal 

trend.  

 

Response: As suggested by the reviewer, Moreton Island has been re-added to the model with a 

corresponding spatial effect set to zero. The text on page 4, lines 28-30 discussing the removal of 

Moreton Island has been deleted.  

 

Comment: Page 6, lines 21 – 37. In line 24, the authors refer to indices i and j as being temporal 

indices. However, i is used to index SLA’s whilst j is used to index years. Is this correct? Probably this 

part of the paper needs to be rephrased paying attention the the notation used in the indices and state 

clearly that adjacency is defined over the j index so that temporal adjacency is the same for all areas 

in the same year. I believe this is what the authors try in the last line of the paragraph but I do not 

think it is clear enough.  

 

Response: The notation used throughout the manuscript has been updated to be clearer and avoid 

confusion. In particular, i and j are used to denote two arbitrary SLAs, while s and t are used to denote 

two arbitrary years.  

 

Comment: Page 8, eq. 2.8 and line 21. Similarly as in my previous comment, I am not sure w_ij is the 

right way of labeling the weights here. This ICAR is temporal and defined on a line, I presume. Hence, 

weights, as random effect ω_j should have a single index j.  

 

Response: Updates to the notation include changes to Equation (2.8) and line 21 on page 8. The 

weights should have two indexes, but these indexes refer to two arbitrary years rather than arbitrary 

SLAs. The changes described in the response above now make this clearer and unambiguous.  

 

Comment: Page 9, lines 46 – 54. I do not understand the statement about “setting the hyper-

parameters to zero” for μ_i and λ_i. Do the authors mean that these parameters are set to zero? 

Perhaps this paragraph should be rephrased. This implies that the models considered in the paper 

lack some of the spatial components that are regular across years. The implications of this on any 

space-time interactions should be discussed.  

 

Response: The parameters μ_i and λ_i were not set to zero, but rather the respective means of the 

Normal prior distributions which μ_i and λ_i were modelled by. However, the discussion on lines 46 – 

54, page 9, are no longer relevant since ICAR priors have been re-introduced based on comments 

from reviewer 1 above, and this section of text has been re-written. Lines 39 – 43 have also been 

reworded.  

 

Comment: Page 9, last paragraph. Also, as it seems that this dataset does not have a strong spatial 

pattern I would try to compute some measure of spatial autocorrelation for each year. For example, 
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Moran’s I or Geary’s c can provide some information about the different yearly spatial patterns. This 

will help to decide whether a spatial term is needed in the model.  

 

Response: Moran's I and Geary's C were computed for each year. The 2-sided p-values for Moran's I 

range between 5.9458e-13 and 8.4563e-07. The 2-sided p-values for Geary's C range between 

0.00014 and 0.01932 (average p-value being 0.00321). Thus the null hypothesis of "no spatial 

autocorrelation" seems unlikely. These findings and their implications have been added to the 

Discussion section on page 15, lines 29-40 approximately.  

 

Comment: Page 11, line 18. See my comments about labeling subplots below. This will also apply to 

all the sentences where the authors refer to any subplot.  

 

Response: Subplots have been relabelled appropriately as suggested, and referring text has been 

updated accordingly.  

 

Comment: Page 11, lines 24 – 41. The authors mention that 59% of the areas different from the 

common temporal trend. I wander what this general trend is measuring then. If so many areas are 

departing from this general underlying temporal trend it is not clear to me what this represents.  

Also, in addition to reporting the proportion of areas that depart from the general temporal trend I 

would like to see the total number of observations in these areas. Perhaps these are very low 

populated and, hence, it would mean that the general temporal trend is estimated from the majority of 

the observations. Then I would not be worried about the general temporal trend being an artifact 

produced by the model but something that represents the temporal variation of the majority of the 

population.  

 

Response: Regarding page 11, lines 24 – 41, the purpose of the BaySTDetect model is to estimate 

the common temporal trend, i.e. the temporal trend when all areas are pooled together, and to also to 

identify any areas which exhibit an individual, area-specific temporal trend which deviate from this 

common trend. Being able to estimate and explain the common temporal trend in epidemiological 

studies, even if it is not largely indicative of area specific trends, is still important as it indicates a small 

signal-to-noise ratio. In the case of our data, we clearly have a lot of temporal noise. The fact that so 

many SLAs had temporal trends departing from the common trend is a testament to this model’s 

success at being able to identify such areas.  

Regarding the areas that depart from the general temporal trend, these areas tend to be more 

populated and have more observations, not fewer. This was stated on page 11, lines 36-39: “…the 

temporal trend for SLAs with a larger population at risk tended to be less similar to the common 

temporal trend”. Nonetheless, estimation of the common trend is still useful, as explained in an earlier 

response.  

 

Comment: Page 13, lines 51 – 54. The authors claim that there are “several common temporal 

trends”. Wouldn’t that mean that there are several “specific” temporal trends and that different groups 

of areas will have different trends? As I said before, with so many areas departing from the general 

temporal trend I think that departures from this trend should be interpreted with care.  

 

Response: The aim of the BaySTDetect model was to identify a common temporal trend and 

departures from it, and this has been achieved. Being able to detect the possibility of multiple 

common trends is an added advantage. We aim to address this notion of multiple trends in future 

work.  

 

Comment: Figure 1, pages 21, 22. I believe that these should be labeled as two separate figures. 

Also, the legend is missing in both figures.  
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Response: Based on a similar comment from reviewer 1, a legend has been added to Figure 1 and 

the colour scales have been fixed. The second version of Figure 1 is simply the greyscale version.  

 

Comment: Figure 3, page 25. This figure is really difficult to follow. The authors should label the 

individual subsets. For example, with 3.a, 3.b, etc.  

 

Response: The subplots in Figure 3 have been labelled (a) through (l) as suggested, and the text 

which refers to Figure 3 on page 11, lines 18-56 and page 12 lines 3-29 has been amended 

accordingly.  

 

Comment: Figure 5, page 28. Same comment as for Figure 3. The subplots should be labeled 

separately.  

 

Response: The subplots in Figure 5 have been labelled (a) through (o) as suggested, and the text 

which refers to Figure 5 on page 12, lines 34-57 and page 13 lines 3-8 has been amended 

accordingly. 

 

VERSION 2 – REVIEW 

REVIEWER Virgilio Gómez-Rubio 
Universidad de Castilla-La Mancha, Spain 

REVIEW RETURNED 18-Apr-2016 

 

GENERAL COMMENTS The authors have addressed all the issues that I raised in the 
previous review. 
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