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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 
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VERSION 1 - REVIEW 

REVIEWER Alex Bottle 
Imperial College London, UK 
 
My unit is partly funded by Dr Foster Intelligence, a private 
healthcare information company that publishes HSMRs (among 
many other things) in England 

REVIEW RETURNED 13-Jul-2015 

 

GENERAL COMMENTS This study set out to describe PC recording levels, HSMR and 
patient characteristics over time, FY 2006-2012, during which PC 
guidelines changed (effective April 2008). Results suggest a rise in 
the overall PC recording level, which remains low overall, a small 
rise in the Charlson comorbidity levels, an 11% fall in the % of 
deaths that occur in hospital (and no change in the overall 
population death rates), a rise in mean age, and a much larger fall in 
the HSMR. AMI and stroke in-hospital rates also fell considerably 
during the period. Other studies have confirmed an improvement in 
PC recording in Canada.  
 
Main comments  
 
This was clearly written and the straightforward analysis seems 
sound. One important thing that is missing is trends in the proportion 
of in-hospital deaths that have PC recorded. We have found in 
England since our 2011 study (ref #2) that this proportion has risen 
considerably in some hospitals (at least partly because of our 
unclear PC coding guidelines) and that it affects the HSMR much 
more than the overall PC recording levels. The predicted probability 
of death in a patient who dies rises much more when they are 
flagged as PC than that when a live discharge is flagged as PC. This 
thereby affects the hospital’s expected number of deaths much 
more.  
 
The previous very relevant study by Chong et al (ref #11) has been 
somewhat passed over, with just a single line of comment in the 
discussion: “However, since the introduction of public reporting for 
HSMR, some researchers have speculated that PC coding may 
have been manipulated over the years of public HSMR reporting 
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given its steady decline.[11]” One of the key messages given by 
Chong et al was, “Changes in palliative care coding practices likely 
contributed to the observed decline in HSMR”. Given the similarity in 
the methods but not in the findings or interpretation, more discussion 
of the comparison between the two is warranted.  
 
Minor comments  
 
Methods (my numbering inserted): “Canadian Coding Standards 
define comorbidity as a condition that is present at the time of 
admission [1] or that subsequently develops [2], which requires 
treatment beyond maintenance of the pre-existing condition [3], 
increases the patient’s LOS by at least 24 hours [4] or significantly 
affects the treatment received [5]”. What is the underlying logic in the 
standards: is it 1 or 2 or 3 or 4 or 5? Is it 1 or (2 and any of 3-5)? Is it 
(1 or 2) and any of 3-5? Or something else?  
 
Discussion: “The usual limitations of analyzing administrative data 
apply.” Yes, but they need to be mentioned with a reference or two. 
Recorded comorbidity levels rose during the study period – 
improving coding no doubt contributed, but there may also have 
been real rises in patient complexity. 

 

REVIEWER Hude Quan 
University of Calgary  
Canada 

REVIEW RETURNED 15-Jul-2015 

 

GENERAL COMMENTS The topic is addressing methodological issues- PC code impacts on 
mortality analysis. This topic is interesting and important given 
HSMR has been widely used internationally.  
 
The paper is aiming to address the association between palliative 
care coding and HSMR.  
Major Comments:  
This paper did excellent description of the study sample and coding 
practice over years. However the whole paper did not clearly 
demonstrate if the PC code practice impacts on the HSMR.  
The authors should reanalyze the data to address the aim using risk 
adjustment methods.  
The study population are all CIHI admissions from 2006 – 2012 
fiscal years.  
They should read this paper for the study design:  
J Gen Intern Med. 2001 Aug;16(8):519-24. Risk adjustment using 
administrative data: impact of a diagnosis-type indicator. Ghali WA1, 
Quan H, Brant R.  
Province is exposure variables.  
Potential confounding: PC code (coded or not), age, sex, Charlson 
et al.  
Risk adjusted HSMR should be reported by provinces – for two 
methods (including PC codes and ignoring PC codes).  
 
Therefore it is necessary to report PC codes over years and also by 
province et al.  
Inclusion: this study needs redesigning the analysis and rigorous 
statistical method.  
 
Current analysis is not sufficient to address the study aim. 
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VERSION 1 – AUTHOR RESPONSE 

Response to Dr. Bottle’s comments  

We thank Dr. Bottle for these helpful comments.  

 

1. Investigating trends in the proportion of in-hospital deaths that have PC recorded.  

 

We have performed the suggested analysis and report the following findings:  

 

Within Results section (paragraph 1):  

 

The percentage of PC cases as a proportion of in-hospital deaths mirrors the trend of overall palliative 

care coding. We observe an increase during the guideline uptake period, and a subsequent plateau 

beginning 2009-10 (see Table 1 and Figure A within supplementary data file).  

 

2. Further discussion regarding Chong et al (2012) study.  

 

We now acknowledge in more detail the differences in study methodologies, results and 

interpretation. This is reflected in paragraphs 4, 5 and 6 of the Discussion section (highlighted in 

yellow text).  

 

3. Clarification on the conditions to record a comorbidity.  

 

We have clarified the conditions for recording a comorbidity in the Canadian Coding Standards. The 

omitted underlying logic of the standard was that one of three conditions must be met [noted in 

penultimate paragraph within Methods section]:  

 

Canadian Coding Standards define comorbidity as a condition that is present at the time of admission 

or that subsequently develops and meets at least one of the following conditions: requiring treatment 

beyond maintenance of the pre-existing condition, increases in the patient’s LOS by at least 24 hours, 

or significantly affects the treatment received. In all instances, assignment of a comorbid diagnosis 

type must be supported by physician documentation.[1]  

 

4. Elaborating on the limitations of analyzing administrative data.  

 

We have cited an appropriate study (Shahian et al 2012) that describes the limitations of using 

administrative data to calculate mortality indicators.  

 

There are inherent limitations in the use of administrative abstraction data, particularly for the 

calculation of mortality indicators. Application of algorithms are limited to available variables within 

administrative databases, and therefore cannot entirely account for patient severity or 

comorbidities.[14]  

 

14. Shahian DM, Iezzoni LI, Meyer GS, et al. Hospital-wide mortality as a quality metric: conceptual 

and methodological challenges. Am J Med Qual 2012;27:112–23.  

 

 

Response to Dr. Quan’s comments  

1. Performing the suggested sensitivity analysis to demonstrate whether PC coding practices impact 

HSMR results.  
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We thank Dr. Quan for the comment. We have performed the suggested sensitivity analysis, and 

updated the Methods (2nd paragraph under ‘HSMR methodology’), Results (last section titled 

‘Sensitivity analysis when including PC cases into HSMR calculation’) and Discussion (paragraph 4) 

sections to reflect our findings. All revisions based on comments are marked in red. 

 

VERSION 2 – REVIEW 

REVIEWER Hude Quan 
Canada 

REVIEW RETURNED 13-Oct-2015 

 

GENERAL COMMENTS The reviewer completed the checklist but made no further 
comments. 
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