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

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

reproduced below.   
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VERSION 1 - REVIEW 

REVIEWER Karthik Murugiah 
Yale - Center for Outcomes Research and Evaluation, Section of 
Cardiovascular Medicine, Yale University School of Medicine, New 
Haven, CT, USA 

REVIEW RETURNED 28-May-2015 

 

GENERAL COMMENTS The authors present an interesting analysis of outcomes for OHCA 
and its relationship with health spending at the prefecture level.  
Some of the challenges in studying the relationship between 
spending and outcomes are the selection of the appropriate 
outcome to study and the measure of spending to be used. The 
authors here use survival after OHCA. As the authors say there is no 
perfect outcome to choose. Survival after OHCA mainly is affected 
by –  
1. Public awareness, bystander CPR (both may not be related to 
health spending, unless health spending includes spending on CPR 
education etc.). Also, these factors are adjusted out in the model, 
although, the authors mention in the discussion that ‘the health 
outcomes after OHCA reflect a broader performance of regional 
health system including pre-hospital (immediate recognition of 
cardiac arrest and activation of the emergency response system, 
early CPR, and rapid defibrillation), in-hospital, and post-hospital 
care systems’, and make a case for OHCA as an appropriate 
outcome to study. But the recognition/activation/bystander CPR 
piece is adjusted out.  
2. EMS systems of care: The authors mention that EMS care in 
Japan is funded through municipal governments. Is EMS funding a 
part of the bucket of overall health spending? If not, is there variation 
in spending on EMS services between prefectures and does that 
track with overall health spending for that prefecture? Important to 
know as we are not adjusting for quality of EMS care and we are 
considering it to be a part of the health system.  
3. In–hospital and post hospital care: This is probably what is most 
affected by health spending (if EMS budgeting is unrelated to health 
spending).  
I don’t feel outcomes for OHCA capture any aspect of outpatient 
care adequately. Despite these limitations – which would be great to 
touch upon in the limitations section- the paper is well written and 
the method is laid out clearly.  
The results show that moderate and high spending areas both have 
similarly superior outcomes to low spending areas. This suggests 
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that increases in spending up to an extent can result in better 
outcomes. It would be interesting to use maybe quantile regression 
or a simulation technique to better characterize this relationship. i.e 
when does the curve in the relationship between spending and 
outcomes flatten out. That could provide some concrete policy 
implications.  
Do these data contain information on survival to hospital? It would 
be interesting to see where the moderate and high spending areas 
make their gains in the 1 month outcomes. Do they also perform 
better on survival to hospital, or is the better survival at 1 month a 
result of better in-and-post hospital care? This needs to be 
interpreted with caution as what ‘survival to hospital’ would mean for 
EMS may vary, i.e was there ROSC.  
In the discussion- the authors mention ‘Different prefectures may 
have different criteria whether the OHCA patients with low 
probabilities of survival to be pronounced dead at the scene and not 
being transferred to hospitals. However, for that to be the 
explanation for our findings, low spending regions would have to be 
more likely to send OHCA patients with low probabilities of survival 
to the hospitals, which seems unlikely’. I am not sure if we can be 
certain that this is not possible. It would be preferable that this just 
be listed as a limitation.   

 

REVIEWER Janet Bray 
Monash University, Australia 

REVIEW RETURNED 28-Jun-2015 

 

GENERAL COMMENTS This observational study used a nation-wide registry to examine the 
association between regional health care expenditure and OHCA 
outcomes in Japan. The paper is well written and scientifically 
sound. I have the following additional comments.  
1. It would be useful to have the land and population size for each 
prefecture.  
2. The statistical analysis is comprehensive –although I would have 
like to have seen some sensitivity analyses with different cut-offs for 
the three categories. The use of arbitrary cut-offs needs to be 
mentioned in the limitations –as you do not know if different cut-offs 
would have shown similar results.  
3. Results should be presented low to high (e.g. line 43-53 page 3).  
4. Your conclusion seems a bit strong –given you only looked at one 
condition.   

 

 

 

VERSION 1 – AUTHOR RESPONSE 

 

Reviewer 1: Dr. Karthik Muragiah  

 

The authors present an interesting analysis of outcomes for OHCA and its relationship with health 

spending at the prefecture level. Some of the challenges in studying the relationship between 

spending and outcomes are the selection of the appropriate outcome to study and the measure of 

spending to be used. The authors here use survival after OHCA. As the authors say there is no 

perfect outcome to choose. Survival after OHCA mainly is affected by –  
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1. Public awareness, bystander CPR (both may not be related to health spending, unless health 

spending includes spending on CPR education etc.). Also, these factors are adjusted out in the 

model, although, the authors mention in the discussion that ‘the health outcomes after OHCA reflect a 

broader performance of regional health system including pre-hospital (immediate recognition of 

cardiac arrest and activation of the emergency response system, early CPR, and rapid defibrillation), 

in-hospital, and post-hospital care systems’, and make a case for OHCA as an appropriate outcome 

to study. But the recognition/activation/bystander CPR piece is adjusted out.  

 

-> Thank you for your insightful comment. We adjusted for the recognition/activation/bystander CPR 

factors as they are financed through the general revenue of local governments in Japan, and 

therefore, not determined by the level of regional health spending based on which we classified the 

regions. Having said that, we did examine both unadjusted and adjusted association between regional 

health spending and OHCA outcomes, and found no difference between the two analyses (see Table 

2) suggesting that the distribution of the risk factors (including the recognition/activation/bystander 

CPR factors) were balanced across the three groups.  

 

2. EMS systems of care: The authors mention that EMS care in Japan is funded through municipal 

governments. Is EMS funding a part of the bucket of overall health spending? If not, is there variation 

in spending on EMS services between prefectures and does that track with overall health spending for 

that prefecture? Important to know as we are not adjusting for quality of EMS care and we are 

considering it to be a part of the health system.  

 

-> The EMS funding is not a part of the bucket of overall health spending in Japan. They are funded 

by the tax revenue of the local and central governments. Unfortunately, we are unaware of any data 

on EMS funding for each prefecture. Part of the reason for central government funding is to smooth 

out variations in spending across prefectures although we agree that there may still be some variation 

in EMS spending across prefectures. We have noted this as a limitation in the revised paper.  

 

3. In–hospital and post hospital care: This is probably what is most affected by health spending (if 

EMS budgeting is unrelated to health spending).  

 

-> As the EMS budgeting is unrelated to healthcare spending in Japan, we agree that in-hospital and 

post hospital care are most affected by healthcare spending. Moreover, we found that the regional 

health spending was not associated with the rate of return of spontaneous circulation, which is a 

marker of quality of pre-hospital care, suggesting that in-and-post hospital cares are the major 

determinants of our findings. We elaborated this in the discussion section of the manuscript (page 25, 

paragraph 1).  

 

I don’t feel outcomes for OHCA capture any aspect of outpatient care adequately. Despite these 

limitations – which would be great to touch upon in the limitations section- the paper is well written 

and the method is laid out clearly.  

 

-> We agree with your comment. We added this as the third limitation in the discussion section (page 

26, paragraph 1).  

 

The results show that moderate and high spending areas both have similarly superior outcomes to 

low spending areas. This suggests that increases in spending up to an extent can result in better 

outcomes. It would be interesting to use maybe quantile regression or a simulation technique to better 

characterize this relationship. i.e when does the curve in the relationship between spending and 

outcomes flatten out. That could provide some concrete policy implications.  

 

-> In order to examine non-linear association between regional health expenditure and health 
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outcomes after OHCA, we re-analyzed the data using the quintiles of health spending instead of 

tertile, so that we can see more granular relationship. While we observed positive association 

between health spending and survival rate, if one were to look for a plateu effect, it seems to be 

beyond quartile 2, although the limitations of the data make it difficult to be sure, especially since our 

analyses are underpowered for this granular level of analysis (number of clusters was as small as 47 

in our data). We added this table in the online appendix (Appendix 5), and changed the text 

accordingly (page 21, paragraph 1).  

 

Do these data contain information on survival to hospital? It would be interesting to see where the 

moderate and high spending areas make their gains in the 1 month outcomes. Do they also perform 

better on survival to hospital, or is the better survival at 1 month a result of better in-and-post hospital 

care? This needs to be interpreted with caution as what ‘survival to hospital’ would mean for EMS 

may vary, i.e was there ROSC.  

 

-> We evaluated the association between regional health spending and the rate of return of 

spontaneous circulation (ROSC), and found no association between the two (Appendix 6). This 

indicates that the better health outcomes after OHCA in medium- and high-spending regions was due 

to better in-hospital and post-hospital care. We added this to our revised paper (page 21 paragraph 1, 

and page 25 paragraph 1).  

 

In the discussion- the authors mention ‘Different prefectures may have different criteria whether the 

OHCA patients with low probabilities of survival to be pronounced dead at the scene and not being 

transferred to hospitals. However, for that to be the explanation for our findings, low spending regions 

would have to be more likely to send OHCA patients with low probabilities of survival to the hospitals, 

which seems unlikely’. I am not sure if we can be certain that this is not possible. It would be 

preferable that this just be listed as a limitation.  

 

-> We agree with the reviewer and based on the suggestion, we just listed it as one of the limitations, 

instead of arguing that it is not probable that low spending regions would have to be more likely to 

send OHCA patients with low probabilities of survival to the hospitals (page 25, paragraph 2).  

 

Reviewer 2: Dr. Janet Bray  

 

This observational study used a nation-wide registry to examine the association between regional 

health care expenditure and OHCA outcomes in Japan. The paper is well written and scientifically 

sound. I have the following additional comments.  

1. It would be useful to have the land and population size for each prefecture.  

 

-> We added the land and population size for each prefecture as online appendix (Appendix 1).  

 

2. The statistical analysis is comprehensive –although I would have like to have seen some sensitivity 

analyses with different cut-offs for the three categories. The use of arbitrary cut-offs needs to be 

mentioned in the limitations –as you do not know if different cut-offs would have shown similar results.  

 

-> Instead of using tertile of regional health spending, we used quintile of health spending as a 

sensitivity analysis. While we did observed higher regional spending has a trend towards better health 

outcomes, the estimates within each group are less stable due to smaller sample sizes. We added the 

table as online appendix (Appendix 5) and made changes to the main text accordingly (page 21, 

paragraph 1).  

 

3. Results should be presented low to high (e.g. line 43-53 page 3).  
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-> We revised the manuscript accordingly (page 3, and page 17 paragraphs 1 and 2).  

 

4. Your conclusion seems a bit strong –given you only looked at one condition.  

 

-> Based on your suggestion, we scaled back our conclusions throughout the paper. 
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