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VERSION 1 - REVIEW 

REVIEWER Chris Sherlaw-Johnson 
Nuffield Trust, UK 

REVIEW RETURNED 28-Oct-2014 

 

GENERAL COMMENTS Major points  
This study presents a method for using outcomes data to highlight 
potential concerns with quality of care and identify where to focus 
improvements. Whilst authors of previous studies have analysed 
variations in mortality rates to stimulate improvement activity, I have 
not seen a study that has used survival profiles in this way, namely, 
to identify the points in a clinical pathway where there may be most 
concern. However, there are a couple of major problems.  
1. The strength of the visualisation method.  
 
Survival curves are a useful means of viewing 30-day mortality, and 
straightforward to understand. Yet, even though there are enough 
patients in the cohorts to analyse differences in mortality rates, there 
are unlikely to be enough to conclude much of significance from 
where sudden drops occur: for example, a sudden drop on day 5 or 
day 8 (page 8 and figure 2b). These may just be random variation 
about the general trend. Furthermore, graphs can be deceptive, and 
the significance of a perceived difference will vary according to 
sample size, patient risk and simply how you choose your axes. 
Fundamentally, this is not a reliable methodology, so I advise that 
the curves are accompanied with statistical measures, such as 
differences in mortality within one or two days, differences in survival 
after the first two days, etc. These would provide the evidence that 
what you are seeing on the charts are actually more than just 
random effects.  
 
2. Sensitivity.  
 
It is compelling that changes in care within these hospitals appear to 
have benefited patients, and the authors address the issue of 
regression to the mean. However, it is not possible to judge from the 
paper how much improvement in quality of care could be identified if 
hospitals departments were chosen at random, or the added value 
of using survival charts rather than overall 30-day rates. If, for an 
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overall 30-day outlier, they focussed on a specific part of the 
pathway at random, would they lead to similar levels of useful 
improvements? I would like the authors to add some perspective to 
the standards of care. Could they clarify whether the improvements 
described have raised the hospitals‟ care to the standards of others, 
or from what was already a comparable standard to something 
better? This will help the reader understand whether the charts are 
reflecting genuinely worse care, rather than this being a case of if 
you look hard enough at a care process you will find something 
worth improving. Then, rather than showing survival plots that 
appear to show improved outcomes, can they provide statistical 
evidence in the form of changes to the risk adjusted mortality. The 
authors do mention this as a limitation (page 3), but I believe it is too 
major to be ignored.  
 
In conclusion: the story I would like to see is one that shows that 
quantitative analysis of survival over the 30-day period has 
advantages over an analysis of the overall 30-day rate because:  
a) it helps identify where in a care pathway care is being delivered at 
a lower standard than elsewhere, and thus better focuses 
improvement activity, and,  
b) helps understand whether such activity has been effective.  
Although visualisation is tremendously useful, it is not reliable and 
evidence must be provided quantitatively.  
Minor points  
In the Discussion on page 11 the authors refer to their examination 
of overall 30-day mortality “and found no patterns that could point at 
specific parts of the care pathway”. This part of the study is not 
mentioned in the Methods or Results and should therefore either be 
added or this passage removed from the Discussion.  
The Charlson comorbidity index was calculated from previous 
admissions rather than the current episode of care. The authors 
ought to explain the reasons for this. For example, are there data 
reporting problems for comorbidities that necessitate a look at 
historical records? Why is the current episode not used? And does 
this create a risk that people who have been admitted more will have 
a better chance of having more comorbidities recorded?  
Can the authors provide a better explanation for the pooling method 
described at the beginning of the „statistical analysis‟ section? It isn‟t 
very clear.  
There are several places where the English needs improving, in 
particular:  
- First sentence of the Results section.  
- Page 12: vice versa, rather than visa versa.  
- First sentence of the second paragraph on page 12. 

 

REVIEWER Gareth Parry 
Institute for Healthcare Improvement, USA 

REVIEW RETURNED 03-Nov-2014 

 

GENERAL COMMENTS Survival curves to support quality improvement in hospitals with 
excess 30-day mortality after acute myocardial infarction, cerebral 
stroke, and hip fracture: a before-after study  
 
This is an interesting an timely paper. I believe the authors are 
illustrating the use of how illustrating the distribution of the time of 
death, can be helpful in indicating potential areas to focus process 
improvement upon, with the intention of reducing overall mortality. 
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The paper would benefit from a lot of tightening up, and for there to 
be a much clearer theory of change described.  
 
Abstract:  
1) The abstract needs to be tightened and provide a much clearer 
sense of the underlying improvement theory they employed. 
Currently, it reads, as something of a laundry list of activities, with no 
clear sense of what may be transferable to other settings.  
 
Introduction:  
2) The introduction starts by describing the existence of 
controversies in the reporting of hospital-wide mortality in health 
care. I think this paragraph would benefit from some more detail on 
what those controversies are. Moreover, because the next 
paragraph switches to condition-specific morality measures, then 
some link sentence will help the reader understand the flow more 
easily – or, the first paragraph could be removed entirely, and the 
paper could start with a description of the work of The Norwegian 
Knowledge Centre for the Health Services.  
 
3) The authors state that the paper is an evaluation of the 
application of Kaplan-Meier curves to identify areas of improvement 
in three hospitals with high levels of risk-adjusted mortality. I think 
the paper would read better if the introduction included: i) A short 
description of what a Kaplan-Meier curve is, and why it may be of 
value, ii) Why, based on the literature, or their own knowledge, they 
believe there may be some relationship between Kaplan-Meier 
curves and clinical care pathways, iii) Some indication of the validity 
and reliability of the risk-adjustment methods they are using.  
 
Methods:  
 
4) The methods section needs to be broken down into sub-sections, 
something like: i) The general context within which the data has 
been collected – seemingly a national quality indicator initiative, ii) 
Inclusion and exclusion criteria, broken down by each medical 
condition, iii) Attribution: A description of how a patient was assigned 
to a hospital for the purposes of this study, iv) Risk-adjustment: 
Describe the risk-adjustment model or models, what was the 
outcome, what were the case mix adjusters, and why were these 
chosen? Is this just the HSMR? Was this a valid & reliable model? v) 
What was the basis for choosing the outliers? There is a lot of 
literature on identifying outliers, including the use of random-effect, 
and fixed effect models, and the choice of specific criteria for 
choosing outliers. Please refer to this literature, and frame the 
choice you used in it.  
 
Statistical Analysis:  
 
5) I found it very difficult to understand what was happening in this 
section. In such a section, I would expect to see a description of the 
outcome variable, and the approach the analysis will take to 
exploring it relationship with various explanatory variables, and then 
with the variable that represented the overall research question 
being explored. This section would benefit from being re-written to 
align with such a structure.  
 
6) Also, at this point, I do not think that the reader will have 
understood why a Kaplan-Meier curve is important, or worth 
exploring.  
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Results:  
 
7) The Results section would benefit from a description of the 
number of patients included, broken down by each of the key 
conditions being considered – and a short summary of the 
unadjusted outcomes – presented as the numerator and 
denominator, not just a percent. Also, some description of the overall 
casemix, in both the „intervention‟ and „control‟ groups would be 
helpful to a reader.  
 
8) On page 7, the authors describe a number of initiatives that were 
introduced to try and reduce mortality. Given that this study is 
intended as an evaluation of the use of Kaplan-Meier plots, the 
authors need to provide a description of how the choice of these 
interventions was related directly to the use of Kaplan-Meier plots. 
For example, this may require the authors to walk the reader through 
a specific example – and relate this to one of the plots they show.  
 
Discussion:  
 
9) The discussion reads well, however, the authors need to make a 
stronger case for the utility of Kaplan-Meier plots, before this 
discussion really makes sense. 

 

VERSION 1 – AUTHOR RESPONSE 

Comments from Reviewer Chris Sherlaw-Johnson and our responses  

 

Major points  

1. The strength of the visualisation method.  

C: Survival curves are a useful means of viewing 30-day mortality, and straightforward to understand. 

Yet, even though there are enough patients in the cohorts to analyse differences in mortality rates, 

there are unlikely to be enough to conclude much of significance from where sudden drops occur: for 

example, a sudden drop on day 5 or day 8 (page 8 and figure 2b). These may just be random 

variation about the general trend. Furthermore, graphs can be deceptive, and the significance of a 

perceived difference will vary according to sample size, patient risk and simply how you choose your 

axes. Fundamentally, this is not a reliable methodology, so I advise that the curves are accompanied 

with statistical measures, such as differences in mortality within one or two days, differences in 

survival after the first two days, etc. These would provide the evidence that what you are seeing on 

the charts are actually more than just random effects.  

 

R: The outlier hospitals are identified from the national condition-specific quality indicators. The aim of 

the Kaplan-Meier curve is to inform the clinicians better than the 30-day risk-adjusted mortality 

measure alone. However, we have performed log-rank test for the comparison of the outlier hospital 

versus the other hospitals – within each period (before and after) and for the change within outlier 

hospital and within the other hospitals. The results are included in Table 3. Also, we have prepared an 

appendix table showing the number at risk, the number of deaths, and the survived proportion for 2-

day intervals for the first 20 days followed by two 5-day periods. We have added the concerns about 

identifying when sudden drops occurs in the discussion.  

 

2. Sensitivity.  

C: It is compelling that changes in care within these hospitals appear to have benefited patients, and 

the authors address the issue of regression to the mean. However, it is not possible to judge from the 

paper how much improvement in quality of care could be identified if hospitals departments were 
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chosen at random, or the added value of using survival charts rather than overall 30-day rates. If, for 

an overall 30-day outlier, they focussed on a specific part of the pathway at random, would they lead 

to similar levels of useful improvements?  

 

R: The quality indicators were for selected medical conditions. When a hospital was identified as an 

outlier, the staff felt responsible for the results and were interested in how they could improve 

practices. Thus, the quality improvements were aimed at specific parts of the clinical pathway 

depending on the condition (AMI, stroke, or hip fracture). There was no other department that 

randomly could have been assigned to the actual quality initiatives. In general, any effort to improve 

quality of care is likely to better outcome. If a random part of the clinical pathway was subject to 

improvement initiatives one might expect improvements, given that the initiative was applicable for 

that part. To measure nutrition status after hip fracture surgery may not be of value for the patient 

compared to when done before surgery.  

 

C:  

I would like the authors to add some perspective to the standards of care. Could they clarify whether 

the improvements described have raised the hospitals‟ care to the standards of others, or from what 

was already a comparable standard to something better? This will help the reader understand 

whether the charts are reflecting genuinely worse care, rather than this being a case of if you look 

hard enough at a care process you will find something worth improving. Then, rather than showing 

survival plots that appear to show improved outcomes, can they provide statistical evidence in the 

form of changes to the risk adjusted mortality. The authors do mention this as a limitation (page 3), 

but I believe it is too major to be ignored.  

 

R: We have included more details from Skien hospital. The staff believed that they were performing 

according to guidelines, but had no system at hand that could trace that this was the case. When 

starting to report to the Stroke Restry, it became evident that the staff had to change routines and 

work harder to provide care according to the guidelines. This has improved its standard for patients 

with stroke. We have included crude mortality rates and the risk-adjusted mortality for 2013 and the 

associated false-discovery-rate, to confirm the non-outlier status achieved after the interventions.  

 

C:  

In conclusion: the story I would like to see is one that shows that quantitative analysis of survival over 

the 30-day period has advantages over an analysis of the overall 30-day rate because:  

a) it helps identify where in a care pathway care is being delivered at a lower standard than 

elsewhere, and thus better focuses improvement activity, and,  

b) helps understand whether such activity has been effective.  

Although visualisation is tremendously useful, it is not reliable and evidence must be provided 

quantitatively.  

 

R: We do not claim that survival analysis is better than the risk-adjusted analyses based on the total 

number of deaths within 30 days for a selected medical condition for detecting outliers. We report 

Kaplan- Meier curves to get an idea of where to start the improvement work. The clinicians get little 

information from the risk-adjusted quality indicator alone, thus more explorative analyses are needed. 

It is difficult to assess whether an improvement is due to the actions taken or if the improvements 

would have occurred anyway. For the three hospitals included in this study, we compared versus the 

estimate based on pooled data from the remaining hospitals. Compared to the other hospitals, the 

outliers improved.  

 

C:  

Minor points  

In the Discussion on page 11 the authors refer to their examination of overall 30-day mortality “and 
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found no patterns that could point at specific parts of the care pathway”. This part of the study is not 

mentioned in the Methods or Results and should therefore either be added or this passage removed 

from the Discussion.  

 

R: Thank you. We have removed the text.  

 

C:  

The Charlson comorbidity index was calculated from previous admissions rather than the current 

episode of care. The authors ought to explain the reasons for this. For example, are there data 

reporting problems for comorbidities that necessitate a look at historical records? Why is the current 

episode not used? And does this create a risk that people who have been admitted more will have a 

better chance of having more comorbidities recorded?  

Can the authors provide a better explanation for the pooling method described at the beginning of the 

„statistical analysis‟ section? It isn‟t very clear.  

 

R: The Methods section has been extended. The reason for not using the current admission was that 

a patient with a longer hospital stay is likely to have recorded more diagnoses than a patient who is 

discharged or dies within a few days.  

 

C:  

There are several places where the English needs improving, in particular:  

- First sentence of the Results section.  

- Page 12: vice versa, rather than visa versa.  

- First sentence of the second paragraph on page 12.  

 

R: Thank you.  

 

Reviewer Name Gareth Parry  

C:  

This is an interesting and timely paper. I believe the authors are illustrating the use of how illustrating 

the distribution of the time of death, can be helpful in indicating potential areas to focus process 

improvement upon, with the intention of reducing overall mortality. The paper would benefit from a lot 

of tightening up, and for there to be a much clearer theory of change described.  

R: Thank you for your advice. We have included a paragraph in the Introduction to explain why we 

have used Kaplan-Meier curves. This manuscript is a practical report and thus we have not extended 

by including change theory or theory for behavioural changes.  

 

C:  

Abstract:  

1) The abstract needs to be tightened and provide a much clearer sense of the underlying 

improvement theory they employed. Currently, it reads, as something of a laundry list of activities, 

with no clear sense of what may be transferable to other settings.  

 

R: The Abstract has been rewritten.  

 

C:  

Introduction:  

2) The introduction starts by describing the existence of controversies in the reporting of hospital-wide 

mortality in health care. I think this paragraph would benefit from some more detail on what those 

controversies are. Moreover, because the next paragraph switches to condition-specific morality 

measures, then some link sentence will help the reader understand the flow more easily – or, the first 

paragraph could be removed entirely, and the paper could start with a description of the work of The 
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Norwegian Knowledge Centre for the Health Services.  

R: Thank you for your advice. We have removed the previous first paragraph.  

 

C:  

3) The authors state that the paper is an evaluation of the application of Kaplan-Meier curves to 

identify areas of improvement in three hospitals with high levels of risk-adjusted mortality. I think the 

paper would read better if the introduction included: i) A short description of what a Kaplan-Meier 

curve is, and why it may be of value, ii) Why, based on the literature, or their own knowledge, they 

believe there may be some relationship between Kaplan-Meier curves and clinical care pathways, iii) 

Some indication of the validity and reliability of the risk-adjustment methods they are using.  

 

R: We have included a paragraph explaining what a Kaplan-Meier curve is and why this may be of 

value for the clinicians. The Kaplan-Meer curves are made per strata and no adjustments have been 

used. Risk-adjustments were used for the calculation of 30-day condition specific mortality which 

identified the outlier hospitals.  

 

C: Methods:  

4) The methods section needs to be broken down into sub-sections, something like: i) The general 

context within which the data has been collected – seemingly a national quality indicator initiative, ii) 

Inclusion and exclusion criteria, broken down by each medical condition, iii) Attribution: A description 

of how a patient was assigned to a hospital for the purposes of this study, iv) Risk-adjustment: 

Describe the risk-adjustment model or models, what was the outcome, what were the case mix 

adjusters, and why were these chosen? Is this just the HSMR? Was this a valid & reliable model? v) 

What was the basis for choosing the outliers? There is a lot of literature on identifying outliers, 

including the use of random-effect, and fixed effect models, and the choice of specific criteria for 

choosing outliers. Please refer to this literature, and frame the choice you used in it.  

 

R: The Methods section has been revised and split into the sections: “Data sources for condition 

specific 30-day mortality”, Inclusion and exclusion criteria for condition specific 30-day mortality”, 

“Calculating condition specific 30-day mortality as a quality indicator”, and “In-depth analysis for 

outlier hospitals”. The sections are comprehensive and should clarify the methods used. We do not 

calculate HSMR, i.e., the ratio of observed to expected for the specific conditions, but employs a 

logistic regression model that includes the hospitals as fixed effects.  

 

C: Statistical Analysis:  

5) I found it very difficult to understand what was happening in this section. In such a section, I would 

expect to see a description of the outcome variable, and the approach the analysis will take to 

exploring it relationship with various explanatory variables, and then with the variable that represented 

the overall research question being explored. This section would benefit from being re-written to align 

with such a structure.  

 

R: This section has been rewritten and is now named “In-depth analysis for outlier hospitals”  

 

C:  

6) Also, at this point, I do not think that the reader will have understood why a Kaplan-Meier curve is 

important, or worth exploring.  

R: We have explained the Kaplan-Meier plot in the introduction. Thus, we have hopefully managed to 

inform the reader earlier on.  

 

C: Results:  

7) The Results section would benefit from a description of the number of patients included, broken 

down by each of the key conditions being considered – and a short summary of the unadjusted 
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outcomes – presented as the numerator and denominator, not just a percent. Also, some description 

of the overall casemix, in both the „intervention‟ and „control‟ groups would be helpful to a reader.  

 

R: The previous version of Table 1 is now Table 2. The table has been updated by including the 

recent data for 2013. Data for 2011 are no longer included. Counts, i.e., the number of patients has 

been added to accompany the percentages in the table. The text of the manuscript has been revised 

and updated to include number of patients and results from Table 2. We have commented on 

numbers picked from the table. In addition, we have included the results from log-rank tests 

performed to compare the Kaplan- Meier curves (Table 3). In the text we have also included risk-

adjusted 30-day condition specific mortality for 2013.  

 

C:  

8) On page 7, the authors describe a number of initiatives that were introduced to try and reduce 

mortality. Given that this study is intended as an evaluation of the use of Kaplan-Meier plots, the 

authors need to provide a description of how the choice of these interventions was related directly to 

the use of Kaplan-Meier plots. For example, this may require the authors to walk the reader through a 

specific example – and relate this to one of the plots they show.  

 

R: We have complemented the text by including a few more details for stroke Skien.  

 

C: Discussion:  

9) The discussion reads well, however, the authors need to make a stronger case for the utility of 

Kaplan-Meier plots, before this discussion really makes sense.  

 

R: We have extended the second paragraph of the Discussion. 

VERSION 2 – REVIEW 

REVIEWER Chris Sherlaw-Johnson 
Nuffield Trust  
United Kingdom 

REVIEW RETURNED 05-Jan-2015 

 

GENERAL COMMENTS The authors have addressed all the issues I raised in my review of 
their earlier submission and therefore have nothing further to add.  

 

REVIEWER Gareth Parry 
Institute for Healthcare Improvement 

REVIEW RETURNED 12-Jan-2015 

 

GENERAL COMMENTS Survival curves to support quality improvement in hospitals with 
excess 30-day mortality after acute myocardial infarction, cerebral 
stroke, and hip fracture: a before-after study.  
 
Overall, this is an interesting paper, in an important area. However, 
the paper is poorly organized, and written. As a result of some key 
figures not being obviously included in the submission, I felt unable 
to provide a full review of this paper.  
 
Introduction  
1) Page 4, Line 33, the authors state “Hospitals with significantly 
higher/lower mortality were identified for each condition.” I think the 
paper would benefit from the authors explaining in more detail what 
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this term means – for example, significant according to what criteria, 
and relative to what?  
 
2) It seems that in Norway, hospital-specific mortality measures had 
been published, and these had caused some controversy. Rather 
than referring to the controversy, I think the paper would benefit from 
the authors explaining a little more about what was controversial. 
This seems important, because, as I read it, I believe these 
controversies may have been one of the main spurs to write the 
current paper.  
 
3) By the end of the introduction, as I understand it, the aim of the 
paper is to plot mortality over time, within a number of hospitals. I 
think, by this point, the authors need to be clearer on:  
 
a. What is the problem they are trying to address?  
b. What is the rational for selecting hospitals?  
c. What is causal pathway or theory between producing Kaplan-
Meier curves for individual hospitals, and improvement in patient 
outcomes.  
Methods  
 
4) Page 6, line 51, The paragraph starts with the statement 
“(Clench-Aas et al., 2005)Regardless of cause of death, an episode 
of care where the patient died in- or out-of hospital within 30 days 
received status of dead (1) or alive (0).” This sentence does not 
make sense to me.  
 
5) Page 6, line 53, following the above sentence, the next sentence 
reads: “Outlier hospitals were identified using logistic regression of 
status for each medical condition.” This sentence needs to be 
clarified.  
 
6) The authors describe a mortality adjustment approach that is 
similar to that used in constructing Hospital Standardized Mortality 
Rates. There has been a lot of controversy related to the use of 
HSMRs, and this should be acknowledged and described in the 
introduction.  
 
7) Page 7, line 36, the authors state: “The analysis for the report 
year 2009 identified significantly higher(lower) mortality for 1(6) of 51 
hospitals.” – the authors need to clarify what the reference value that 
hospitals are being compared to, for example, the overall average?  
 
 
Results  
8) Page 9, line 38. The opening paragraph of the results sections 
could be summarized into a table.  
 
9) Page 12, Line 1. The results presented here, were very hard to 
follow, and need to be simplified so that the paper is comprehensible 
and meaningful.  
 
10) Page 12, Line 51, the Authors refer to a Figure 1. I could not find 
figure 1 anywhere in the submission. This Figure seems a central 
part of the paper, and without it, I do not feel able to provide a full 
review of this paper.  
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VERSION 2 – AUTHOR RESPONSE 

Comments from Reviewer Chris Sherlaw-Johnson and our response  

C: The authors have addressed all the issues I raised in my review of their earlier submission and 

therefore have nothing further to add.  

R: Thank you.  

 

Comments from Reviewer Gareth Parry and our responses  

C: Overall, this is an interesting paper, in an important area. However, the paper is poorly organized, 

and written. As a result of some key figures not being obviously included in the submission, I felt 

unable to provide a full review of this paper.  

R: The figures were included in the previously revised manuscript according to the requested 300 dpi 

format. The figures remain unchanged compared to the previous version. We have rewritten parts of 

the Abstract and Introduction to provide better background for the study. An English speaking person 

has read and commented upon language.  

 

Introduction  

1)  

C: Page 4, Line 33, the authors state “Hospitals with significantly higher/lower mortality were identified 

for each condition.” I think the paper would benefit from the authors explaining in more detail what this 

term means – for example, significant according to what criteria, and relative to what?  

R: We have added “statistically”, “compared to the hospital mean”, and “by logistic regression”. More 

details on the calculations for the comparisons are stated in Methods.  

 

2)  

C: It seems that in Norway, hospital-specific mortality measures had been published, and these had 

caused some controversy. Rather than referring to the controversy, I think the paper would benefit 

from the authors explaining a little more about what was controversial. This seems important, 

because, as I read it, I believe these controversies may have been one of the main spurs to write the 

current paper.  

R: We used your previously given advice to present what was done in Norway, and just touch upon 

the more general controversies in Discussion. A general discussion about the validity of using 

mortality measures as quality indicators is an on-going discussion also in Norway, but was not our 

main issue. Thus, we have included the intention of using mortality indicators for Norwegian hospitals 

in paragraph three. The hospitals needed more actionable data and three hospitals that called for 

more details were included.  

 

3)  

C: By the end of the introduction, as I understand it, the aim of the paper is to plot mortality over time, 

within a number of hospitals. I think, by this point, the authors need to be clearer on:  

 

a. What is the problem they are trying to address?  

b. What is the rational for selecting hospitals?  

c. What is causal pathway or theory between producing Kaplan-Meier curves for individual hospitals, 

and improvement in patient outcomes.  

R: The aim of the collaboration between the outlier hospitals and NOKC was to see if more detailed 

analyses could provide more insight into possible case-mix differences and produce more actionable 

data. The statisticians thought it would be worthwhile to display the Kaplan-Meier curves for the outlier 

hospitals as a visualization tool to show and convince the clinicians about the hospital outlier status. 

This was informative. We have reformulated and included more details on this; at the end of the 

second paragraph: “The hospitals did not have any results available other than the published 30-day 

survival/mortality results. Thus, it was impossible for outlier hospitals to understand why they were 

identified as outliers.”. The three hospitals were outlier hospitals that called for more information and 
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thus not randomly selected. We have added more details for why Kaplan-Meier curves were made: “A 

Kaplan-Meier curve for an outlier hospital is likely to visualize the point in time for when its survival 

profile apparently begins to deviate from other hospitals.” and “High mortality immediately after 

hospitalization may require different improvement actions compared to excess mortality revealed at 

the end of the 30-day period. When a hospital initiates quality improvements aimed at specific parts of 

the clinical pathway in order to reduce mortality, the effect may thus be visualized by Kaplan-Meier 

curves for the pre- and post-intervention period”.  

 

 

Methods  

4)  

C: Page 6, line 51, The paragraph starts with the statement “(Clench-Aas et al., 2005)Regardless of 

cause of death, an episode of care where the patient died in- or out-of hospital within 30 days 

received status of dead (1) or alive (0).” This sentence does not make sense to me.  

5)  

C: Page 6, line 53, following the above sentence, the next sentence reads: “Outlier hospitals were 

identified using logistic regression of status for each medical condition.” This sentence needs to be 

clarified.  

R: Thank you for pointing this out to us. The sentences have been rewritten and 4) now read “For 

each medical condition, the outcome, i.e. patient status of dead/alive, was modelled by logistic 

regression of hospitals and case-mix variables…”. The remaining part of the paragraph explains more 

details on the modelling of the covariates and the next paragraph explains how the comparisons were 

done.  

 

6)  

C: The authors describe a mortality adjustment approach that is similar to that used in constructing 

Hospital Standardized Mortality Rates. There has been a lot of controversy related to the use of 

HSMRs, and this should be acknowledged and described in the introduction.  

R: We are aware of controversy related to HRMR. Our modelling is an alternative statistical method 

for calculating 30-day mortality as a quality indicator. Condition-specific HSMR calculates the 

expected number deaths for each hospital based on estimates from a „standard‟ population. Then the 

ratio of observed number of deaths versus the estimated number of deaths is calculated. This is an 

indirect comparison of hospitals. In Norway, we have access to all hospital data and the hospitals are 

included in the logistic regression model by indictor variables – thus, providing direct comparisons of 

the hospitals. The controversy of using mortality to calculate a quality indicator remains independent 

of methods for calculating it. However, we believe that independent of methods used, a hospital that 

has been flagged as a negative outlier needs to explore its data and our main message is that well-

known visualization technics may be helpful for this purpose. The controversy also include hospital-

wide versus condition-specific, diagnostic practice, coding accuracy and choice of case-mix. We 

touch upon this in Discussion; else see 2)  

 

7)  

C: Page 7, line 36, the authors state: “The analysis for the report year 2009 identified significantly 

higher(lower) mortality for 1(6) of 51 hospitals.” – the authors need to clarify what the reference value 

that hospitals are being compared to, for example, the overall average?  

R: Details for constructing the reference value and comparison criteria are stated in the paragraph 

above the citation.  

 

Results  

8)  

C: Page 9, line 38. The opening paragraph of the results sections could be summarized into a table.  
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R: The previous review called for a description of the number of patients included, broken down by 

each of the key conditions being considered and a short summary of the unadjusted outcomes. 

However, the previous revised version became too detailed. We hope the current revised version 

reads better.  

 

9)  

C: Page 12, Line 1. The results presented here, were very hard to follow, and need to be simplified so 

that the paper is comprehensible and meaningful.  

 

R: We have added subheadings and references to the figures to inform the reader.  

 

10)  

C: Page 12, Line 51, the Authors refer to a Figure 1. I could not find figure 1 anywhere in the 

submission. This Figure seems a central part of the paper, and without it, I do not feel able to provide 

a full review of this paper. [NOTE FROM BMJ OPEN - the figure was supplied to the reviewer on 12 

Jan.; with no reply by 19 Jan we have progressed the paper]  

 

R: The figures were submitted. The current version is hopefully satisfying. 
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