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

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

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

reproduced below.   
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VERSION 1 - REVIEW 

REVIEWER Giuliana De Luca 
University of Calabria (Italy) 

REVIEW RETURNED 15-Jul-2016 

 

GENERAL COMMENTS This paper describes the relationship between distance to four types 
of hospital and myocardial infarction (MI) and stroke mortality in 
Switzerland. To assess this relationship the authors use proportional 
hazard models with age as time scale. Their findings are mixed and 
fragmented.  
 
Although the subject is interesting I have some concerns, most of 
which are relevant. I feel that there is no convincing evidence that 
longer travel distance to the nearest hospital (as defined in the 
study) is associated with higher mortality.  
 
 
ABSTRACT  
1. The authors should specify the type of hazard model used in their 
analysis (e.g. Cox proportional hazard model).  
2. The results are presented in a confusing manner. They do not tell 
the entire story. The authors should reorganize the structure of the 
results. Key findings should be arranged in a logical sequence that 
follows the results section.  
3. Line 35: “in the population 30 and older”. Do the authors mean “in 
the population 30-64” or “in the population >=30”?  
4. The conclusion does not follow from the analysis.  
5. Wherever it occurs, the term “distance to hospital” should be 
replaced with “distance to the nearest hospital”.  
STRENGHS AND LIMITATIONS  
6. The last point is redundant.  
INTRODUCTION  
7. Lines 16-37 44-47 The authors refer to papers and guidelines 
which demonstrate the greatest benefit from reperfusion therapy. 
However, they should make more explicit how delayed reperfusion 
therapy influences the likelihood of dying. There is some evidence to 
suggest geographical differences in access to revascularization 
following acute myocardial infarction. What is the existing evidence 
about geographical inequalities in mortality from acute myocardial 
infarction or stroke? I think that the assertion “Geographical 
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inequalities in the provision of health care may therefore influence 
the likelihood of dying from acute myocardial infarction or stroke” 
should be rephrased and supported by some reference, for precision 
of statement and logical coherence.  
8. Lines 58-59 What is the novel finding in this study? Although your 
findings do add to the existing literature, I was unclear if they are 
necessarily novel and if the paper adds important value in the field.  
9. The author should provide a description of cardiac care and the 
way it developed in Switzerland during the study period. At least, 
they should report if the number of hospitals remains stable during 
the study period.  
 
DATA AND METHODS  
10. Line 21: Is 2008 the latest data available?  
11. Line 24: What are the “other variables” used in the probabilistic 
linkage process? Was the record linkage activity part of this paper or 
performed elsewhere? At least, the authors should mention in the 
text the percentage of deaths successfully linked. In addition, explain 
what types of error are possible and how to deal with (i.e. when 
similar identifiers come from different individuals, and when different 
identifiers match with the same individual).  
12. Are death certificates reliable to identify mortality from MI and 
stroke?  
13. Line 40: The correct spelling is “Stata”, not “STATA”.  
14. Line 41: Does the command used to retrieve the geographical 
coordinates respect Google‟s Terms of use? A reference should be 
also reported.  
15. Line 7 (Pag. 6): For life-threatening diseases, such as MI and 
stroke, actual travel distance over a road network seems to be a 
superior alternative to the straight-line distance. So, I suggest 
reporting results from driving time only.  
16. Lines 22-31: The authors should report the number of individuals 
excluded for each reason.  
17. Line 33: How do the authors treat “emigration” (e.g. censored, 
lost to follow-up)? See also comments further below.  
18. Line 37: The authors should be more explicit about the 
dependent variable, i.e. the survival time until death or censoring.  
19. Lines 48-53: The authors use two types of socio-economic 
measure: one is at the individual level while the other at the census 
level. What does the second variable add compared to the education 
variable?  
20. Lines 59-6 (Pagg. 6-7): Why do the authors distinguish among 
four types of hospital to compute the distance to the nearest 
hospital? In such analysis, I would have expected distance to be 
measured from the nearest hospital (irrespective of the type of 
hospital) with appropriate facilities for AMI/Stroke patients, and the 
type of hospital to be controlled for in the analysis. As the authors 
acknowledge “the nearest hospital may not necessarily be a hospital 
specialised in AMI or stroke treatment with a catheter laboratory or a 
stroke unit”. The authors are aware of this approach but they cannot 
access data on hospitals that have catheter laboratories or stroke 
units. This limitation is severe.  
21. Line 7 (Pag. 7): The authors provide a map (in appendix 1) of the 
university hospital in Switzerland but they do not refer much to this 
figure. Could the authors explain the relevance of this map?  
22. Line 16: 18 hospitals are not classified. Can the authors give 
some information about them?  
23. Lines 20-21: Try to avoid repeating each exclusion criterion 
outlined previously.  
24. Lines 23: The percentage should be 76.8% instead of 76.9% 
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(see Table 1).  
25. Lines 27-28: The authors should include information on Swiss 
citizenship and education level in table 1 (these data are not 
provided).  
26. The following comments concern other methodological issues:  
• Define what constitutes censoring in your data.  
• Is there a competing risk in the analysis of death from MI or 
stroke?  
• How do the authors address the fact that some subjects may die 
during the study period from different other causes (see above)?  
• How do the authors treat subjects lost to follow up (e.g. migration)?  
• The authors should explain how they arrive at their model 
specification, including diagnostics for proportionality. Are interaction 
terms explored to detect possible risk modifications? The final model 
does not include a measure for health status (or 
comorbidity/severity): if the health status is associated with distance 
and with survival time, the estimates of the effect of distance on 
mortality will be biased.  
• How do the authors examine semi-parametric model fit?  
• Are there any time-varying variables to be included? Does the 
effect of distance change over time?  
• The study considers age as the time-scale (i.e. for old people age 
minus 65 was taken as the time scale): individuals enter and exit at 
their age, instead of the date when the study was started (5 
December 2000). This choice is correct because it allows the 
number of subjects at risk to fluctuate with time instead of following a 
diminishing trend. The choice of age instead of time as time-scale 
needs to be justified in the text. In relation to this issue, how do the 
authors treat individuals who have entered late into the observation, 
i.e. at an age older than 65 years, (i.e. left-truncation)? It is 
necessary to take into account this issue otherwise the estimates will 
be biased (i.e. overestimation) because those subjects with longer 
survival times are more likely to be observed.  
• Models with age as the time scale can be adjusted for calendar 
effects. I suggest including calendar effects in the analysis.  
RESULTS  
27. Name the type of statistical specification (e.g. Cox PH model).  
28. Table1: Can the authors be more specific in the title?  
29. For those individuals who died during the follow-up, what was 
the median age at starting of follow-up? And for those censored? 
And for those lost to follow-up?  
30. Line 7-9: Why the authors mention the number and the 
percentage as well as the crude mortality rate of people dying for 
CVD?  
31. All individuals - not only those with potentially life-threatening 
conditions - are included in the analysis. How does this affect the 
results?  
32. Lines 9-10: Add decimal points.  
33. Lines 13-19: Why the authors do not provide information for the 
other two types of hospitals? However, as suggested above I am 
convinced that the authors should compute the distance to the 
nearest hospital with appropriate equipment, irrespective of the 
types of hospital.  
34. Line 22: Name the type of statistical specification  
35. Line 24: It is not necessary to present 96 “Cox analyses”. It is 
sufficient to perform the analysis using only driving time and 
distance to the nearest hospital as defined above.  
36. Line 36: “AMI mortality did increase with driving time to a central 
(…) hospital: this finding refers to the third and the fourth quintile 
only. The highest and the second quintile are not statistically 
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significant (see model 3 in Figure 1).  
37. Line 43: “…the magnitude of the effects is weaker but still 
statistically significant for central…”: this finding refers to the highest 
quintile only (see model 3 in Figure 2). Be more specific.  
38. Line 44-45: The authors report findings for the highest quintile 
concerning the three specifications. I suggest reporting findings from 
model 3 and for each quintile.  
39. Why the authors do not report the effects for acute hospitals (old 
population)?  
40. Lines 50-51: “We found no statistically relationship between 
stroke mortality and driving time (…) except for driving time to a 
university hospital in model 1.” This finding refers to the two last 
quintiles. Why the authors do not report findings from model 3? 
Need to specify that results refer to people aged 30-64.  
41. Lines 5-6: “The stroke mortality was 15% higher in the third 
quintile and 7% higher in the fourth quintile.” Add the effects in the 
second and the highest quintiles. Why the effect increases and then 
decreases?  
 
DISCUSSION  
42. Line 16: Specify that the effect of distance refers only to 
individuals living 20 mins away from the nearest central hospital.  
43. Line 21: “…the strongest association was seen when comparing 
the third and fourth quantile to first quantile of distance”. The authors 
should check this statement for both central and university hospitals.  
44. Line 29: “…the hazard ratios were relatively small and could be 
the results of residual confounding”. The authors recognise some 
bias in the estimates. Where does residual confounding come from? 
See also comments to Data and Methods section.  
45. Lines 35-42: “Our study analysed the outcome of death following 
AMI or stroke at any point along a rather chain of events…”. I feel 
this statement is not correct. The authors should restate these 
sentences.  
46. Line 38: Please explicit the acronym CPR.  
47. Lines 17-46 (Pag. 11): This part seems unrelated to the content 
of the paragraph (“Possible mechanisms”).  
APPENDIX 2  
48. Driving times are expressed in minutes. To be coherent with the 
rest of the paper, the authors should also name each category as 
“quintiles”. 

 

REVIEWER Ansaar Rai 
West Virginia University, Morgantown, USA 

REVIEW RETURNED 25-Jul-2016 

 

GENERAL COMMENTS Detailed important analysis highlighting the challenges in developing 
systems of care for remote populations 

 

REVIEWER Mike Campbell 
University of Sheffield  
UK 

REVIEW RETURNED 26-Jul-2016 

 

GENERAL COMMENTS This is a database study of 4.5 million subjects, looking at the effect 
of distance from hospital on mortality from MI and stroke in 
Switzerland. The data seem quite old, with follow-up occurring 8 
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years ago, but this probably doesn‟t matter.  
There are far too many figures in the paper which don‟t add to the 
contribution.  
 
1) I am not sure why the 1990 census was mentioned on p5 since 
only data from 2000 is included on page 6  
 
2) The use of 3 models is distracting and which covariates they 
included to adjust for confounders is not justified. For example why 
should religion be a confounder? Similarly, urbanization is an 
indicator variable urban/peri-urban/rural and will presumably be a 
direct correlate of the primary independent variable, since I assume 
hospitals tend to be in urban areas. This may explain why model 3 
has reduced significance.  
3) I am unsure whether the use of quintiles to split the data is 
sensible. Looking at Appendix 2 more than 80% of subjects are 
within 10 mins of an acute hospital, which one might assume means 
they are all at much the same risk, whereas nearly 60% are more 
than 20 min from a University hospital. Thus there is probably much 
more power to discriminate between quintiles with a University 
Hospital, which may account for teh significance. Giving the actual 
values of the quintiles would be a good idea.  
4) I am not sure why the straight line distance is relevant. Are many 
emergencies brought in by helicopter? In that case, one should 
factor in the distance from the nearest air-ambulance post and the 
subject as well.  
 
5) There are only 5 university hospitals. It would be interesting to 
compare their mortalities, and discuss whether hospital generally 
should also be included in the model, perhaps as a random effect, to 
account for clustering by hospital.  
 
6) A possible confounder may be that people at higher risk may tend 
to move nearer hospitals as they get older. They don't know whether 
people moved between 2000 and 2008?  
 
Minor  
1) In the Abstract the hazard ratios are expressed as % whereas the 
CIs are ratios and so don‟t include the point estimates. I think it 
better to express the HR as a ratio.  
 
2) I know it is a losing battle, but quintiles are points (there are only 4 
of them) . The proportions are 'fifths' and also on p7 „by quintiles‟ 
rather than „into quintiles‟ .  
3) p10 line 10 type „quantile‟?  
4) The analysis is a Cox regression using age as the survival time is 
interesting. I would have stratified by age and looked at survival from 
2000. Clearly age is survival since birth and I am unsure whether 
this method could cause bias. It is not a proper survival analysis 
since those who died before 2000 are excluded, not censored. It 
also mixes age and cohort effects. One cannot examine whether 
there are age effects within the cohort 30-65. However, we‟re not 
interested in how long people live after the census, and so I will 
accept it, although it would be nice to have a methodological 
reference to this method. 
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VERSION 1 – AUTHOR RESPONSE 

Reviewer: 1  

 

Reviewer Name  

Giuliana De Luca  

 

Institution and Country  

University of Calabria (Italy)  

 

 

 

This paper describes the relationship between distance to four types of hospital and myocardial 

infarction (MI) and stroke mortality in Switzerland. To assess this relationship the authors use 

proportional hazard models with age as time scale. Their findings are mixed and fragmented.  

 

Although the subject is interesting, I have some concerns, most of which are relevant. I feel that there 

is no convincing evidence that longer travel distance to the nearest hospital (as defined in the study) 

is associated with higher mortality.  

 

 

ABSTRACT  

1. The authors should specify the type of hazard model used in their analysis (e.g. Cox proportional 

hazard model).  

 

We added this information in the text.  

 

2. The results are presented in a confusing manner. They do not tell the entire story. The authors 

should reorganize the structure of the results. Key findings should be arranged in a logical sequence 

that follows the results section.  

 

We have essentially rewritten the results section and now follow the flow of results as in the results 

section of the main manuscript. However, we needed to make sure that we do not exceed 300 words 

in the abstract. Therefore, we present selected results only.  

 

3. Line 35: “in the population 30 and older”. Do the authors mean “in the population 30-64” or “in the 

population >=30”?  

 

We mean population >=30. But we rephrased the abstract and didn‟t include any information 

regarding the young population anymore.  

 

4. The conclusion does not follow from the analysis.  

 

We now make a more general conclusion that our findings are resulting from complex interplay along 

the care path.  

 

5. Wherever it occurs, the term “distance to hospital” should be replaced with “distance to the nearest 

hospital”.  

 

Done.  

 

STRENGHS AND LIMITATIONS  

6. The last point is redundant.  
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With this point we would like to emphasize a specific limitation of our study. If the person died 

immediately then the distance to any hospital would not matter at all. But because we cannot 

distinguish between people dying immediately and people dying on the way to the hospital, in the 

hospital or later this may affect our results. Future research is necessary to support or disprove our 

findings. Therefore, we would like to keep this slightly modified comment in this section.  

 

INTRODUCTION  

7. Lines 16-37 44-47 The authors refer to papers and guidelines which demonstrate the greatest 

benefit from reperfusion therapy. However, they should make more explicit how delayed reperfusion 

therapy influences the likelihood of dying. There is some evidence to suggest geographical 

differences in access to revascularization following acute myocardial infarction. What is the existing 

evidence about geographical inequalities in mortality from acute myocardial infarction or stroke? I 

think that the assertion “Geographical inequalities in the provision of health care may therefore 

influence the likelihood of dying from acute myocardial infarction or stroke” should be rephrased and 

supported by some reference, for precision of statement and logical coherence.  

 

We have added references of several factors (travel time, type of hospital) influencing likelihood of 

AMI and stroke deaths and rephrased the sentence.  

 

8. Lines 58-59 What is the novel finding in this study? Although your findings do add to the existing 

literature, I was unclear if they are necessarily novel and if the paper adds important value in the field.  

 

To our knowledge, this is the first nation-wide study in Switzerland exploring the association of 

population based AMI or stroke mortality with distance to hospital for several types of hospitals while 

accounting for individual characteristics of the population. Switzerland has a high density of hospitals 

but the different types of hospitals are not equally distributed across the country due to the specific 

Swiss geography. We were interested whether inhabitants in remote and mountainous areas 

experience a higher probability of dying from AMI or stroke due to longer travel time to different types 

of hospitals.  

 

9. The author should provide a description of cardiac care and the way it developed in Switzerland 

during the study period. At least, they should report if the number of hospitals remains stable during 

the study period.  

 

According to the hospital list provided by the Federal Office for Health the number of hospitals 

between 2004 (earliest available report) and 2008 stayed quite stable. A hospital list before 2004 was 

not available. To our knowledge, there have been hospital closures, but we have no complete list of 

hospitals, which stopped activity during the study period.  

Hospital care is mainly organised at the cantonal level (26 cantons). Just in 2011 (after our study 

period), an inter-cantonal agreement defined selected official stroke centres in Switzerland 

(http://www.neurovasc.ch/index.php/stroke-units.html). For treating possible AMIs, not all catheter 

laboratories operate on a 24/7 basis. However, how they operate may have changed over recent 

years, but such changes are not officially documented. The decision of emergency services to which 

hospital to bring possible AMI or stroke patients was and still is regionally organized and up to the 

cantonal rescue coordination centres. No freely available and official documentation on this exists.  

We added some of this information to the last paragraph of the introduction.  

 

 

DATA AND METHODS  

10. Line 21: Is 2008 the latest data available?  
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We would have liked to extend the study period, but SNC 2.0, the linkage of census data and 

mortality records up to 2014, is still not finished yet.  

 

11. Line 24: What are the “other variables” used in the probabilistic linkage process? Was the record 

linkage activity part of this paper or performed elsewhere? At least, the authors should mention in the 

text the percentage of deaths successfully linked. In addition, explain what types of error are possible 

and how to deal with (i.e. when similar identifiers come from different individuals, and when different 

identifiers match with the same individual).  

 

Additional linkage variables are now mentioned in the manuscript. No, the linkage was not part of the 

project, but was described in detail in the cited articles. In one of these articles the impact of the 

unlinked deaths on the relative mortality rates was assessed. 5.4% of all 1,053,393 recorded deaths 

between 1991 and 2007 couldn‟t be linked to the censuses using stringent probabilistic linkage (see 

Schmidlin et al. 2013). As the linkage was not part of this article, but is described in details elsewhere, 

we would like to focus on the description of the analyses we have performed instead of explaining the 

challenges that can occur during the linkage process. To deal with possible errors due to linkage we 

performed the analyses just with records of AMI and stroke deaths identified by stringent probabilistic 

linkage (see „selection of records‟ section) and focused on persons >= 30 years at the census 200 as 

the linkage for people less than 30 years old was less successful than for older persons.  

 

12. Are death certificates reliable to identify mortality from MI and stroke?  

 

Virtually for every death in Switzerland there is a death certificate. The physician filling out the death 

certificate mention a main cause of death and can list up to four additional diseases which were 

related to the person‟s death. For the official cause of death statistics, the SFSO checks each death 

certificate and assign the main cause of death. This data set was used for the linkage with the census 

data.  

We are aware of the limitations due to the use of routine mortality data and cause of death 

classification and we cannot guarantee 100% accuracy of the cause of death. The accuracy likely 

varies by the completeness of the patients‟ medical history, presence of clearly defined diagnoses, 

and the experience and training the physician completing the death certificate (Messite J, Stellman 

SD, Organization WH, et al. Accuracy of Death Certificate Completion. JAMA 1996;275:794. 

doi:10.1001/jama.1996.03530340058030). We are not aware of any formal validation study for the 

Swiss death registration system.  

 

13. Line 40: The correct spelling is “Stata”, not “STATA”.  

 

Deleted due to change of context and revised spelling where necessary.  

 

14. Line 41: Does the command used to retrieve the geographical coordinates respect Google‟s 

Terms of use? A reference should be also reported.  

 

We apologize, but this is a mistake in the manuscript. Actually, we used the TomTom MultiNet 

Shapefile to geocode the hospital addresses. We have a licence to use TomTom. We changed that in 

the manuscript.  

 

15. Line 7 (Pag. 6): For life-threatening diseases, such as MI and stroke, actual travel distance over a 

road network seems to be a superior alternative to the straight-line distance. So, I suggest reporting 

results from driving time only.  

 

We used straight-line distance rather to simulate flight distance of helicopter than to present an often-

used distance measure (see strengths section). Especially in mountainous cantons as Graubünden 
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and Valais helicopter use for rescues are of great importance and can shorten the transport time and 

differ from driving time tremendously. However, to ease the readability of the article we decided to 

give the straight-line distance results just in the appendix and to focus on driving time in the main 

manuscript.  

 

16. Lines 22-31: The authors should report the number of individuals excluded for each reason.  

We added the numbers of the excluded persons by each exclusion criterion in the „selection of 

records‟ section.  

 

17. Line 33: How do the authors treat “emigration” (e.g. censored, lost to follow-up)? See also 

comments further below.  

 

Census data were not only linked to death records but also to emigration records as described in the 

beginning of „data and methods‟ section. The date of emigration marked the date to stop the follow-up 

for these persons. We thus censured at date of emigration. This implicitly assumes that emigrating 

persons are exchangeable with persons not emigrating. Persons who moved into Switzerland after 

census 2000 were by definition never in the census 2000 cohort.  

 

18. Line 37: The authors should be more explicit about the dependent variable, i.e. the survival time 

until death or censoring.  

 

We describe now in more detail how the time-to-event analysis was set up (how entry and stopping 

time was handled) and that choice of individual‟s age as time axis provides age adjusted hazard 

ratios.  

 

19. Lines 48-53: The authors use two types of socio-economic measure: one is at the individual level 

while the other at the census level. What does the second variable add compared to the education 

variable?  

 

The second socioeconomic variable, SSEP, represent the socioeconomic position of the 

neighbourhood the person is living in. Thus, it is not an individual variable but an index developed by 

using the data of the 50 nearest households. The SSEP is a composite measure covering income 

(represented by median rent per square metre as data of income were not collected at census), 

education (percentage of households headed by a person with primary education or less), occupation 

(percentage of households headed by a person with manual or unskilled occupation) and housing 

conditions (crowding: mean number of persons per room). For detailed information, please see 

Panczak et al. 2012, which we cite there.  

The area-based SSEP adds information to investigate the effect of socio-economic characteristics of 

a place on health and health outcome including all-cause or cause-specific mortality.  

 

20. Lines 59-6 (Pagg. 6-7): Why do the authors distinguish among four types of hospital to compute 

the distance to the nearest hospital? In such analysis, I would have expected distance to be 

measured from the nearest hospital (irrespective of the type of hospital) with appropriate facilities for 

AMI/Stroke patients, and the type of hospital to be controlled for in the analysis. As the authors 

acknowledge “the nearest hospital may not necessarily be a hospital specialised in AMI or stroke 

treatment with a catheter laboratory or a stroke unit”. The authors are aware of this approach but they 

cannot access data on hospitals that have catheter laboratories or stroke units. This limitation is 

severe.  

 

By differentiate between four different hospital types we try to create a proxy for the missing 

information about operating catheter laboratory and stroke units in Switzerland during the chosen 

study period. This missing information is due to the regional (cantonal) organisation of the provision of 
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inpatient care in Switzerland. We assume that central and university hospitals were most likely the 

ones having a catheter laboratory and/or a stroke unit.  

Of note, we calculate the distance from the place of resident of the person to the hospital(s) and not 

vice versa.  

 

21. Line 7 (Pag. 7): The authors provide a map (in appendix 1) of the university hospital in 

Switzerland but they do not refer much to this figure. Could the authors explain the relevance of this 

map?  

 

The main purpose of this map is to illustrate the distribution of settlements to readers who are not 

familiar with Switzerland and its geography. We chose to present the driving time quintiles to 

university hospitals as we thought that this map is more readable and easier to grasp compared to 

maps with the other hospital types. If deemed unnecessary, we are happy to remove it.  

 

22. Line 16: 18 hospitals are not classified. Can the authors give some information about them?  

 

It seems, that this is a misunderstanding. In the 173 acute hospitals all the other hospital types are 

included. A subset of them provide additional services e.g. an emergency room or having more 

specialized departments. Maybe the phrase acute hospital is misleading. The word „acute‟ was used 

to differentiate between hospitals offering general services and hospitals being specialized in just on 

one specific field e.g. rehabilitation or psychiatry. We now explain this distinction in one sentence in 

the manuscript.  

 

23. Lines 20-21: Try to avoid repeating each exclusion criterion outlined previously.  

 

We deleted the repetition of the exclusion criteria.  

 

24. Lines 23: The percentage should be 76.8% instead of 76.9% (see Table 1).  

 

We changed this in the manuscript.  

 

25. Lines 27-28: The authors should include information on Swiss citizenship and education level in 

table 1 (these data are not provided).  

 

Probably during the drag and drop process this information got lost. We apologize. We added the 

missing information to table 1.  

 

26. The following comments concern other methodological issues:  

• Define what constitutes censoring in your data.  

 

We clarified that when responding to points 17 and 18. Time for the participants started at census 

date on the 5th December 2000 and stopped at death, emigration, or the end of the study period on 

31 December 2008 whichever was first. All stopping of observation time not due to the event of 

interest was technically handled as censoring.  

 

• Is there a competing risk in the analysis of death from MI or stroke?  

• How do the authors address the fact that some subjects may die during the study period from 

different other causes (see above)?  

 

No, we did not account for possible competing risk from dying from another cause than AMI or stroke 

(or between AMI and stroke). With the Cox proportional hazards regression one actually analyses the 

proper cause-specific hazard (for AMI or stroke) as Cox regression is based on appropriately 
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constructed risk sets (those who are under observation at the time of an event and at risk for that type 

of event: those not censored and not already death due to some other disease). There is no need for 

further competing risk adjustments when analysing the cause-specific hazards in this way (Allignol A, 

Schumacher M, Wanner C, Drechsler C, Beyersmann J. Understanding competing risks: a simulation 

point of view. BMC Med Res Methodol 2011;11:86).  

 

• How do the authors treat subjects lost to follow up (e.g. migration)?  

 

We responded to this in our responses to points 17, 18 and 26.  

 

• The authors should explain how they arrive at their model specification, including diagnostics for 

proportionality. Are interaction terms explored to detect possible risk modifications? The final model 

does not include a measure for health status (or comorbidity/severity): if the health status is 

associated with distance and with survival time, the estimates of the effect of distance on mortality will 

be biased.  

• How do the authors examine semi-parametric model fit?  

 

Prompted by this point raised by the reviewer, we now formally ran tests for the proportional-hazards 

assumption. We saw that the proportional-hazards assumption for the variable sex was clearly not 

fulfilled. For the other characteristics included in the models we found occasionally weak evidence 

against the null hypothesis, which was expected for so many tests performed. Consequently, we now 

present analyses done separately for young and old women as well as for young and old men. The 

separate analyses for young and old were based on finding effect modifications of the other variables 

with young or old at census.  

No information of the persons‟ health status was available from the census data and the death 

certificates. Only the additional conditions that lead to the persons‟ death can be a hint of the persons‟ 

comorbidity. However, this is not giving complete information of the comorbidities or severity of the 

health status.  

 

• Are there any time-varying variables to be included? Does the effect of distance change over time?  

 

No, we did not include any time-varying variables, as we did not have information whether persons 

moved from one residency to another. We only had place of residency at census time. Furthermore, 

we assumed no change in the location and number of hospitals and therefore no change in the 

distance variables over the study period.  

 

• The study considers age as the time-scale (i.e. for old people age minus 65 was taken as the time 

scale): individuals enter and exit at their age, instead of the date when the study was started (5 

December 2000). This choice is correct because it allows the number of subjects at risk to fluctuate 

with time instead of following a diminishing trend. The choice of age instead of time as time-scale 

needs to be justified in the text. In relation to this issue, how do the authors treat individuals who have 

entered late into the observation, i.e. at an age older than 65 years, (i.e. left-truncation)? It is 

necessary to take into account this issue otherwise the estimates will be biased (i.e. overestimation) 

because those subjects with longer survival times are more likely to be observed.  

 

We responded to this when responding how we set up the time – to – event information (start of 

observation time and stop of observation time) in points 17, 18, and 26 above. Indeed, the age at 

entry into the study was left truncated.  

We chose age as the time-scale to adjust for the aging of the persons via the construction of the risk 

sets in the Cox proportional hazards regression.  

With regard to the separate analyses of the “young” and the “old” we separated these strata in a 

somewhat simpler way (and not on when exactly they reach individual age 65). Our inclusion criteria 
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for the subgroup below 65 was that the person was at the census date younger than 65. People 

becoming 30 during the study period were not included at a later time point. Persons in the subgroup 

>=65 were those who were 65 or older at the time of census.  

 

• Models with age as the time scale can be adjusted for calendar effects. I suggest including calendar 

effects in the analysis.  

 

Thank you. Although we did not think that 8 years of follow-up allows for strong calendar time effects, 

we now split follow-up time into the first 4 years and then the latter 4 years and adjusted for calendar 

time trends.  

 

RESULTS  

27. Name the type of statistical specification (e.g. Cox PH model).  

 

Done  

 

28. Table1: Can the authors be more specific in the title?  

 

Done.  

 

29. For those individuals who died during the follow-up, what was the median age at starting of follow-

up? And for those censored? And for those lost to follow-up?  

 

In the SNC we do not have persons with a defined status of lost to follow-up, however we have 

persons who emigrated and these were a subset of those treated as censored.  

Mean age for those who died of any cause was 73.7 years.  

Mean age for those who died of AMI was 73.5 years.  

Mean age for those who died of stroke was 77.8 years.  

Mean age for those censored at 31.12.2008 was 50.3 years.  

Mean age for those who emigrated was 46.4 years.  

 

30. Line 7-9: Why the authors mention the number and the percentage as well as the crude mortality 

rate of people dying for CVD?  

 

In a former version of the manuscript we also presented results for CVD, but decided not to report 

them due to lack of space. We deleted the CVD related numbers in the manuscript now.  

 

31. All individuals - not only those with potentially life-threatening conditions - are included in the 

analysis. How does this affect the results?  

 

This is a population based cohort study and we were not able and did not intended to distinguish 

between people with and without life-threatening conditions at census date.  

 

32. Lines 9-10: Add decimal points.  

 

Done.  

 

33. Lines 13-19: Why the authors do not provide information for the other two types of hospitals? 

However, as suggested above I am convinced that the authors should compute the distance to the 

nearest hospital with appropriate equipment, irrespective of the types of hospital.  

 

We added also information on the average driving time for acute hospitals with ER and central 
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hospitals in the manuscript.  

 

34. Line 22: Name the type of statistical specification  

 

Done.  

 

35. Line 24: It is not necessary to present 96 “Cox analyses”. It is sufficient to perform the analysis 

using only driving time and distance to the nearest hospital as defined above.  

 

We disagree with the reviewer point of view (see also answer to question 20).  

 

36. Line 36: “AMI mortality did increase with driving time to a central (…) hospital: this finding refers to 

the third and the fourth quintile only. The highest and the second quintile are not statistically 

significant (see model 3 in Figure 1).  

 

We have tried to clarify this in the text by adding more information. Note that in the appendix tables 

we also give the p-values for the joint hypothesis of no variation among all 5 distance groups.  

 

37. Line 43: “…the magnitude of the effects is weaker but still statistically significant for central…”: this 

finding refers to the highest quintile only (see model 3 in Figure 2). Be more specific.  

 

We have rewritten the whole results section, as we now report results also for males and females.  

 

38. Line 44-45: The authors report findings for the highest quintile concerning the three specifications. 

I suggest reporting findings from model 3 and for each quintile.  

 

By giving the results for the sequence of models we wanted to show how the HR decrease by 

including more variables into the analysis and to emphasize the statement of the sentence. We just 

present the results for the highest quintile as an example to reduce the amount of information for the 

reader. We added a note that the reader should consult the graphic and tables in the appendix for 

more detailed results.  

 

39. Why the authors do not report the effects for acute hospitals (old population)?  

 

You are right. We mention that now in the sentence when we refer to the still statistically significant 

effect in model 3 for central and university hospitals.  

 

40. Lines 50-51: “We found no statistically relationship between stroke mortality and driving time (…) 

except for driving time to a university hospital in model 1.” This finding refers to the two last quintiles. 

Why the authors do not report findings from model 3? Need to specify that results refer to people 

aged 30-64.  

 

Due to the new analyses, we changed the text and tried to give information that is more detailed.  

 

41. Lines 5-6: “The stroke mortality was 15% higher in the third quintile and 7% higher in the fourth 

quintile.” Add the effects in the second and the highest quintiles. Why the effect increases and then 

decreases?  

 

We changed the text due to new analyses. However, we assume that when the travel time to the next 

stroke unit (most likely at a university or central hospital) is very long then a helicopter is the preferred 

mean of transportation instead of using the ambulance vehicle. We have included this assumption in 

the discussion (end of the second paragraph of the “possible mechanisms” section).  
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DISCUSSION  

42. Line 16: Specify that the effect of distance refers only to individuals living 20 mins away from the 

nearest central hospital.  

 

The tables of the new appendices 4 and 5 might have been misleading here. We divided the driving 

time and straight-line distance into quintiles, meaning that the same number of persons of the census 

2000 population is in each quintile. We did not use the 5 minutes division used in appendix 2 and 3 for 

the analyses. We now add in appendices 1 and 2 the actual cut-offs used in the quintile-based 

analyses.  

 

43. Line 21: “…the strongest association was seen when comparing the third and fourth quantile to 

first quantile of distance”. The authors should check this statement for both central and university 

hospitals.  

 

The third quintile was referring to university hospital and fourth quintile to central hospital. We 

included this in brackets in the sentence for clarification.  

 

44. Line 29: “…the hazard ratios were relatively small and could be the results of residual 

confounding”. The authors recognise some bias in the estimates. Where does residual confounding 

come from? See also comments to Data and Methods section.  

 

Possible bias might have been introduced during the construction of the SSEP by having no data on 

household income available or differences in the distribution of education and occupation by different 

birth cohorts (see Panczak et al. 2012). Furthermore the socioeconomic position of the 

neighbourhood might not been fully captured due to missing information. As already pointed out 

earlier we miss information about the hospital infrastructure i.e. having a stroke unit or catheter 

laboratory.  

 

45. Lines 35-42: “Our study analysed the outcome of death following AMI or stroke at any point along 

a rather chain of events…”. I feel this statement is not correct. The authors should restate these 

sentences.  

 

We were not sure in what way this statement is incorrect. We rephrased to make it clear that this is 

not a statement about facts but about how one could conceptualize the endpoint we analysed ( “Our 

study analysed the outcome of dying from AMI or stroke which can be seen as the end of a rather 

complex chain of events and interventions.”)  

 

 

46. Line 38: Please explicit the acronym CPR.  

 

Done.  

 

47. Lines 17-46 (Pag. 11): This part seems unrelated to the content of the paragraph (“Possible 

mechanisms”).  

We agree. We shortened these lines (this part) and moved it to the section of comparison with other 

studies.  

 

APPENDIX 2  

48. Driving times are expressed in minutes. To be coherent with the rest of the paper, the authors 

should also name each category as “quintiles”.  
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As already mentioned in comment 42 these are not the “quintiles” we used in our analyses (see new 

appendices 1 and 2). Instead, appendices 4 and 5 provide the driving time and straight-line distance 

measure divided by 5 mins or 5 km intervals.  

 

 

Reviewer: 2  

 

Reviewer Name  

Ansaar Rai  

 

Institution and Country  

West Virginia University, Morgantown, USA  

 

49. Detailed important analysis highlighting the challenges in developing systems of care for remote 

populations  

 

Thank you.  

 

Reviewer: 3  

 

Reviewer Name  

Mike Campbell  

 

Institution and Country  

University of Sheffield  

UK  

 

 

0) This is a database study of 4.5 million subjects, looking at the effect of distance from hospital on 

mortality from MI and stroke in Switzerland. The data seem quite old, with follow-up occurring 8 years 

ago, but this probably doesn‟t matter.  

 

The SNC study group is extending the mortality linkage of this census to 2014 but due to changes in 

the conduct of the 2010 census this linkage is not yet finished. We are aware that the time period is 

2000 to 2008.  

 

There are far too many figures in the paper which don‟t add to the contribution.  

 

Due to the comments of this and the other reviewers, we realized that these are many analyses we 

performed. Moreover, we had to add more by conducting separate analyses for men and women. 

However, we managed to keep the same number of figures, which summarize the pattern of our 

results. We only present in the text the driving time results and the straight-line distance is given for 

completeness in the appendices. We moved all detailed tabulated numerical results for all distance 

groups to the appendices. The main manuscript, without appendix, now only includes 4 figures and 1 

table. We think this is a reasonable amount of graphics and tables to show our results.  

 

1) I am not sure why the 1990 census was mentioned on p5 since only data from 2000 is included on 

page 6  

 

You are right. The whole SNC data set also include the linkage to the census 1990, but we did not 

used this data in this analysis. Therefore, we deleted “1990 and” in the text.  
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2) The use of 3 models is distracting and which covariates they included to adjust for confounders is 

not justified. For example why should religion be a confounder? Similarly, urbanization is an indicator 

variable urban/peri-urban/rural and will presumably be a direct correlate of the primary independent 

variable, since I assume hospitals tend to be in urban areas. This may explain why model 3 has 

reduced significance.  

 

We used language region and religion as a proxy for different culture on the regional and on the 

individual level. Religion might play a role in preparing or not do not resuscitated orders.  

Ambulance services are organized by the regions and we assume that they might differ between 

urban and rural areas.  

 

3) I am unsure whether the use of quintiles to split the data is sensible. Looking at Appendix 2 more 

than 80% of subjects are within 10 mins of an acute hospital, which one might assume means they 

are all at much the same risk, whereas nearly 60% are more than 20 min from a University hospital. 

Thus there is probably much more power to discriminate between quintiles with a University Hospital, 

which may account for teh significance. Giving the actual values of the quintiles would be a good idea.  

 

Thanks for this comment. We chose quintiles to split the data as due to the use of quintiles more 

stable comparisons are possible. We provide the actual values of the quintiles in the appendix 1 and 2 

now.  

For comparison, we provide below results of the analyses using 5 min driving time groups instead of 

driving time quintiles. The results from this analysis are quite similar to the results using quintiles. 

Therefore, we stayed with the quintiles as the main analysis.  

 

Table 1: Results of the Cox proportional hazard model analyses of AMI mortality - driving time divided 

into 5 min driving time groups for persons 30-64 years under models 1 to 3 for the four different 

hospital types  

Driving time Model 1 Model 2 Model 3  

Hazard ratio 95% CI Hazard ratio 95% CI Hazard ratio 95% CI  

Acute hospital p=0.008 p=0.323 p=0.914  

<5 min 1 1 1  

5-<10 min 0.998 0.931 - 1.070 0.985 0.918 - 1.057 1.011 0.935 - 1.092  

10-<15 min 1.125 1.029 - 1.229 1.070 0.978 - 1.171 1.030 0.930 - 1.139  

15-<20 min 1.124 0.940 - 1.345 1.039 0.867 - 1.244 0.944 0.778 - 1.144  

20+ min 1.337 1.044 - 1.712 1.162 0.906 - 1.491 1.029 0.794 - 1.334  

Acute hospital with ER p=0.009 p=0.280 p=0.998  

<5 min 1 1 1  

5-<10 min 0.988 0.921 - 1.060 0.983 0.915 - 1.055 1.011 0.935 - 1.093  

10-<15 min 1.093 1.002 - 1.193 1.051 0.961 - 1.148 1.015 0.920 - 1.119  

15-<20 min 1.194 1.019 - 1.400 1.117 0.952 - 1.310 1.018 0.856 - 1.212  

20+ min 1.262 1.008 - 1.580 1.131 0.903 - 1.417 1.005 0.793 - 1.274  

Central hospital p<0.001 p<0.001 p=0.048  

<5 min 1 1 1  

5-<10 min 0.903 0.805 - 1.014 0.932 0.830 - 1.048 0.997 0.879 - 1.130  

10-<15 min 0.979 0.869 - 1.104 0.983 0.870 - 1.111 1.060 0.924 - 1.216  

15-<20 min 1.124 1.005 - 1.257 1.114 0.994 - 1.249 1.150 1.013 - 1.306  

20+ min 1.181 1.070 - 1.302 1.150 1.040 - 1.273 1.119 0.996 - 1.258  

University hospital p<0.001 p<0.001 p<0.001  

<5 min 1 1 1  

5-<10 min 0.942 0.817 - 1.087 0.990 0.857 - 1.144 1.058 0.909 - 1.231  

10-<15 min 0.895 0.764 - 1.048 0.928 0.790 - 1.089 1.033 0.867 - 1.230  

15-<20 min 1.130 0.979 - 1.304 1.152 0.996 - 1.333 1.215 1.041 - 1.417  
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20+ min 1.321 1.182 - 1.477 1.296 1.154 - 1.456 1.268 1.116 - 1.440  

 

 

 

Table 2: Results of the Cox proportional hazard model analyses of AMI mortality - driving time divided 

into 5 min driving time groups for persons 65 and older under models 1 to 3 for the four different 

hospital types  

Driving time Model 1 Model 2 Model 3  

Hazard ratio 95% CI Hazard ratio 95% CI Hazard ratio 95% CI  

Acute hospital p<0.001 p=0.004 p=0.007  

<5 min 1 1 1  

5-<10 min 1.113 1.074 - 1.154 1.054 1.016 - 1.093 1.053 1.012 - 1.097  

10-<15 min 1.134 1.081 - 1.190 1.043 0.994 - 1.095 1.020 0.966 - 1.078  

15-<20 min 1.210 1.109 - 1.320 1.102 1.009 - 1.203 1.060 0.964 - 1.167  

20+ min 1.018 0.883 - 1.175 0.895 0.775 - 1.032 0.851 0.734 - 0.987  

Acute hospital with ER p<0.001 p=0.041 p=0.076  

<5 min 1 1 1  

5-<10 min 1.089 1.050 - 1.129 1.038 1.001 - 1.077 1.035 0.995 - 1.078  

10-<15 min 1.133 1.082 - 1.186 1.047 0.999 - 1.097 1.018 0.966 - 1.072  

15-<20 min 1.183 1.092 - 1.282 1.082 0.998 - 1.173 1.037 0.948 - 1.133  

20+ min 1.042 0.924 - 1.176 0.935 0.828 - 1.055 0.884 0.779 - 1.004  

Central hospital p<0.001 p<0.001 p=0.030  

<5 min 1 1 1  

5-<10 min 1.008 0.954 - 1.065 0.966 0.914 - 1.021 0.961 0.906 - 1.020  

10-<15 min 1.091 1.026 - 1.160 1.010 0.950 - 1.075 0.999 0.933 - 1.071  

15-<20 min 1.115 1.054 - 1.180 1.031 0.974 - 1.092 1.007 0.945 - 1.073  

20+ min 1.187 1.134 - 1.244 1.087 1.036 - 1.140 1.047 0.990 - 1.107  

University hospital p<0.001 p<0.001 p<0.001  

<5 min 1 1 1  

5-<10 min 0.998 0.934 - 1.066 0.960 0.899 - 1.026 0.962 0.898 - 1.031  

10-<15 min 1.055 0.974 - 1.143 0.988 0.911 - 1.071 0.997 0.913 - 1.088  

15-<20 min 1.176 1.097 - 1.262 1.099 1.023 - 1.179 1.087 1.009 - 1.171  

20+ min 1.232 1.171 - 1.296 1.119 1.062 - 1.180 1.077 1.015 - 1.142  

 

Table 3: Results of the Cox proportional hazard model analyses of stroke mortality - driving time 

divided into 5 min driving time groups for persons 30-64 years under models 1 to 3 for the four 

different hospital types  

 

Driving time Model 1 Model 2 Model 3  

Hazard ratio 95% CI Hazard ratio 95% CI Hazard ratio 95% CI  

Acute hospital p=0.513 p=0.798 p=0.827  

<5 min 1 1 1  

5-<10 min 0.965 0.876 - 1.062 0.997 0.904 - 1.099 1.026 0.921 - 1.142  

10-<15 min 0.999 0.880 - 1.134 1.007 0.885 - 1.146 1.017 0.880 - 1.175  

15-<20 min 0.962 0.739 - 1.252 0.919 0.705 - 1.197 0.910 0.685 - 1.207  

20+ min 1.305 0.927 - 1.838 1.208 0.856 - 1.704 1.157 0.807 - 1.658  

Acute hospital with ER p=0.493 p=0.751 p=0.689  

<5 min 1 1 1  

5-<10 min 0.992 0.900 - 1.093 1.028 0.931 - 1.134 1.062 0.954 - 1.183  

10-<15 min 1.007 0.889 - 1.141 1.021 0.900 - 1.159 1.035 0.901 - 1.190  

15-<20 min 1.010 0.797 - 1.279 0.973 0.767 - 1.234 0.974 0.753 - 1.261  

20+ min 1.319 0.974 - 1.786 1.220 0.900 - 1.655 1.182 0.857 - 1.631  
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Central hospital p=0.007 p=0.095 p=0.270  

<5 min 1 1 1  

5-<10 min 0.859 0.736 - 1.003 0.910 0.778 - 1.064 0.930 0.785 - 1.102  

10-<15 min 0.847 0.719 - 0.999 0.902 0.762 - 1.067 0.937 0.776 - 1.132  

15-<20 min 1.012 0.870 - 1.178 1.056 0.905 - 1.234 1.079 0.908 - 1.282  

20+ min 1.034 0.906 - 1.179 1.037 0.905 - 1.189 1.033 0.883 - 1.209  

University hospital p=0.003 p=0.031 p=0.107  

<5 min 1 1 1  

5-<10 min 0.848 0.700 - 1.026 0.905 0.747 - 1.097 0.940 0.768 - 1.152  

10-<15 min 0.923 0.753 - 1.132 1.013 0.822 - 1.247 1.089 0.867 - 1.368  

15-<20 min 1.061 0.878 - 1.283 1.139 0.938 - 1.381 1.186 0.967 - 1.456  

20+ min 1.098 0.948 - 1.272 1.125 0.964 - 1.312 1.122 0.947 - 1.330  

 

 

Table 4: Results of the Cox proportional hazard model analyses of stroke mortality - driving time 

divided into 5 min driving time groups for persons 65 and older under models 1 to 3 for the four 

different hospital types  

Driving time Model 1 Model 2 Model 3  

Hazard ratio 95% CI Hazard ratio 95% CI Hazard ratio 95% CI  

Acute hospital p<0.001 p=0.248 p=0.239  

<5 min 1 1 1  

5-<10 min 1.084 1.051 - 1.119 1.037 1.005 - 1.071 1.035 0.999 - 1.072  

10-<15 min 1.076 1.032 - 1.123 1.015 0.972 - 1.059 1.001 0.953 - 1.051  

15-<20 min 1.033 0.952 - 1.121 0.989 0.911 - 1.074 0.967 0.885 - 1.056  

20+ min 1.107 0.983 - 1.247 1.022 0.906 - 1.152 0.991 0.874 - 1.122  

Acute hospital with ER p<0.001 p=0.189 p=0.141  

<5 min 1 1 1  

5-<10 min 1.079 1.046 - 1.114 1.040 1.007 - 1.074 1.037 1.002 - 1.074  

10-<15 min 1.074 1.031 - 1.119 1.016 0.975 - 1.060 0.999 0.954 - 1.047  

15-<20 min 1.038 0.964 - 1.118 0.996 0.924 - 1.072 0.970 0.894 - 1.052  

20+ min 1.051 0.947 - 1.167 1.005 0.905 - 1.116 0.970 0.869 - 1.084  

Central hospital p<0.001 p<0.001 p<0.001  

<5 min 1 1 1  

5-<10 min 1.080 1.030 - 1.133 1.043 0.994 - 1.094 1.053 1.000 - 1.108  

10-<15 min 1.141 1.082 - 1.204 1.074 1.018 - 1.134 1.094 1.030 - 1.162  

15-<20 min 1.147 1.092 - 1.205 1.089 1.036 - 1.145 1.104 1.045 - 1.166  

20+ min 1.174 1.127 - 1.222 1.131 1.085 - 1.179 1.144 1.089 - 1.201  

University hospital p<0.001 p<0.001 p<0.001  

<5 min 1 1 1  

5-<10 min 1.093 1.033 - 1.156 1.053 0.996 - 1.115 1.063 1.002 - 1.127  

10-<15 min 1.145 1.069 - 1.226 1.079 1.007 - 1.156 1.100 1.021 - 1.186  

15-<20 min 1.212 1.140 - 1.287 1.144 1.076 - 1.216 1.151 1.079 - 1.228  

20+ min 1.197 1.145 - 1.250 1.131 1.081 - 1.184 1.126 1.070 - 1.185  

 

 

4) I am not sure why the straight line distance is relevant. Are many emergencies brought in by 

helicopter? In that case, one should factor in the distance from the nearest air-ambulance post and 

the subject as well.  

 

A helicopter is in the mountainous areas of Switzerland an important means of transportation in 

emergencies. Rega, the air rescue provider in Switzerland (except in the mountainous canton Valais), 

transported 9208 patients in 2015. Of these, 5223 were transported due to accidents and 3985 due to 
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illnesses.  

We calculated the straight-line distance to model the flight distance from the place of residence of the 

subject to the next hospital type. The time the rescue team would have needed to reach the patient 

was not included in the calculation of driving time. We are aware that this time is of great importance 

in AMI and stroke emergencies.  

 

5) There are only 5 university hospitals. It would be interesting to compare their mortalities, and 

discuss whether hospital generally should also be included in the model, perhaps as a random effect, 

to account for clustering by hospital.  

 

We have no information whether and which one of the AMI or stroke deaths were admitted to a 

hospital. We also lack information about the place of death (home, hospital, elsewhere). Although 

there is the hospital discharge dataset for Switzerland, this just includes in-hospital deaths, but no 

information about dying after hospital discharge. Unfortunately, we cannot connect the SNC data with 

the hospital discharge dataset due to the lack of a person identifier and legal restrictions. In the light 

of all these limitations we now draw more careful conclusions (“The increasing AMI mortality with 

increasing driving time to the nearest university hospital but not with any nearest hospital reflects a 

complex interplay of many factors along the care pathway.”).  

 

6) A possible confounder may be that people at higher risk may tend to move nearer hospitals as they 

get older. They don't know whether people moved between 2000 and 2008?  

 

We excluded people living in institutions as they are of higher risk and might be treated differently 

(see discussion).  

We just know for the dead people whether they moved between census 2000 and 2008 as we have 

the information of the community in which they were registered when they died. As pointed out in the 

study limitations, 5.2% moved until 2008.  

We performed a sensitivity analysis of persons who died of amyotrophic lateral sclerosis (ALS). For 

those people you could also assume that they tend to move nearer to hospitals as they disease gets 

worse. The results of the Cox analysis for ALS deaths showed no association of dying from ALS and 

distance to any type of hospital in Switzerland.  

 

Minor  

1) In the Abstract the hazard ratios are expressed as % whereas the CIs are ratios and so don‟t 

include the point estimates. I think it better to express the HR as a ratio.  

 

Good point. We changed this in the abstract.  

 

2) I know it is a losing battle, but quintiles are points (there are only 4 of them) . The proportions are 

'fifths' and also on p7 „by quintiles‟ rather than „into quintiles‟ .  

 

As English is not our mother tongue we are grateful for your remark. Actually, as the term quintiles is 

used quite regularly in several studies, we would mostly kept this slightly wrong but often used 

terminology, but now also use “distance groups” at certain places in the text.  

 

3) p10 line 10 type „quantile‟?  

 

We changed that in the text.  

 

4) The analysis is a Cox regression using age as the survival time is interesting. I would have 

stratified by age and looked at survival from 2000. Clearly age is survival since birth and I am unsure 

whether this method could cause bias. It is not a proper survival analysis since those who died before 
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2000 are excluded, not censored. It also mixes age and cohort effects. One cannot examine whether 

there are age effects within the cohort 30-65. However, we‟re not interested in how long people live 

after the census, and so I will accept it, although it would be nice to have a methodological reference 

to this method.  

 

See our responses to the points 17, 18 and 26 of reviewer 1 where we clarified this. 

 

VERSION 2 – REVIEW 

REVIEWER Mike Campbell 
University of Sheffield UK 

REVIEW RETURNED 28-Sep-2016 

 

GENERAL COMMENTS The authors have answered my queries satisfactorily As with all 
observational studies, there still remains the problem of 
interpretation of confidence intervals with some many models and 
hypotheses  
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