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VERSION 1 - REVIEW 

REVIEWER Brian Jarman  
Director Dr Foster Unit, Imperial College, London, UK.  
 
Competing interest:  
Our Unit publishes HSMRs in the Dr Foster Good Hospital Guide 
and I advise Dr Foster on their international work.  
 
I gave four statements to the Mid Staffs Public Inquiry, the first three 
of which referred to the effect of palliative care coding on HSMRs 
(the statements are on the Inquiry website and I could send them to 
the authors, with the relevant Exhibits, if requested). 

REVIEW RETURNED 20-Jul-2012 

 

THE STUDY 1. The authors do not reference the debate of the effect of palliative 
care coding on HSMRs that took place during the Mid Staffs Public 
Inquiry (all documents are available on the internet at the Mid Staffs 
Public Inquiry website). In particular Part 2 of Chapter 22 of the 
written Closing Submission of the lead Counsel to the Inquiry (Tom 
Kark)on the last (139th) day of the Inquiry - see the Hearing 
Transcripts for 9 December 2011, Inquiry Counsel's written Closing 
Submission.  
2. Reference should be made to the increase in the % deaths coded 
as palliate care from the date of the instruction from the Connecting 
for Health Coding Clinic in March 2007 - roughly the month of the 
England and Canada increase in the rate of palliative care coding - 
that patients could be coded as palliative care if they had a 'non-
curable' illness without necessarily having seen a palliative care 
specialist if they had had some form of palliative care advice. This 
advice from the CfH Coding Clinic was reversed in June 2010, from 
which date the % deaths coded as palliative care in England started 
to reduce. The authors' data do not go to that date but it would be 
interesting, and relevant, to see if that is the case in Canada.  
3. Canada is unusual in that it includes palliative care (ICD-10 code 
Z51.5 in Canada and some countries, ICD-9 code V667 is used in 
other countries such as the USA and Netherlands) coding in the 
primary/main/most important diagnosis field and this is not usual in 
other countries where it is usual to limit palliative care coding to the 
secondary diagnoses. Canada has a large % of cases coded as 
palliative care, Z51.5, and that is the diagnosis accounting for most 
deaths in 2004. It is possible that Canada includes hospices in its 
hospital dataset, which is unusual from an international perspective.  
4. As the authors discuss the effect of the palliative care adjustment 
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on the published HSMRs, it may be relevant to mention that the 
HSMR-like adjusted hospital death rate indicator (SHMI) that has 
been adopted by the English Department of Health since 2011 does 
not include a palliative care adjustment. This measure is published 
by Imperial College/Dr Foster as well as the HSMR with a palliative 
care adjustment (using palliative care as a dummy variable in the 
logistic regression analysis) - a change that they introduced in April 
2007 - so that it is possible to see the results with and without the 
palliative care adjustment. 

RESULTS & CONCLUSIONS 1. The authors do not reference the debate of the effect of palliative 
care coding on HSMRs that took place during the Mid Staffs Public 
Inquiry (all documents are available on the internet at the Mid Staffs 
Public Inquiry website). In particular Part 2 of Chapter 22 of the 
written Closing Submission of the lead Counsel to the Inquiry (Tom 
Kark)on the last (139th) day of the Inquiry - see the Hearing 
Transcripts for 9 December 2011, Inquiry Counsel's written Closing 
Submission.  
2. Reference should be made to the increase in the % deaths coded 
as palliate care from the date of the instruction from the Connecting 
for Health Coding Clinic in March 2007 - roughly the month of the 
England and Canada increase in the rate of palliative care coding - 
that patients could be coded as palliative care if they had a 'non-
curable' illness without necessarily having seen a palliative care 
specialist if they had had some form of palliative care advice. This 
advice from the CfH Coding Clinic was reversed in June 2010, from 
which date the % deaths coded as palliative care in England started 
to reduce. The authors' data do not go to that date but it would be 
interesting, and relevant, to see if that is the case in Canada.  
3. Canada is unusual in that it includes palliative care (ICD-10 code 
Z51.5 in Canada and some countries, ICD-9 code V667 is used in 
other countries such as the USA and Netherlands) coding in the 
primary/main/most important diagnosis field and this is not usual in 
other countries where it is usual to limit palliative care coding to the 
secondary diagnoses. Canada has a large % of cases coded as 
palliative care, Z51.5, and that is the diagnosis accounting for most 
deaths in 2004. It is possible that Canada includes hospices in its 
hospital dataset, which is unusual from an international perspective.  
4. As the authors discuss the effect of the palliative care adjustment 
on the published HSMRs, it may be relevant to mention that the 
HSMR-like adjusted hospital death rate indicator (SHMI) that has 
been adopted by the English Department of Health since 2011 does 
not include a palliative care adjustment. This measure is published 
by Imperial College/Dr Foster as well as the HSMR with a palliative 
care adjustment (using palliative care as a dummy variable in the 
logistic regression analysis) - a change that they introduced in April 
2007 - so that it is possible to see the results with and without the 
palliative care adjustment. 

 

REVIEWER Robert Penfold  
Assistant Investigator  
Group Health Research Institute &  
Affiliate Assistant Professor  
Department of Health Services Research  
University of Washington 

REVIEW RETURNED 24-Jul-2012 

 

GENERAL COMMENTS This manuscript tackles an important subject, namely, the validity of 

measures used to indicate gaps in safety and/or the quality of care 
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in hospitals. Decades of risk adjusted measures of in-hospital 

mortality demonstrate that it is both difficult to estimate “fair” scores 

and garner political support for any particular measure. 

 

Many of the health authorities in Canada reacted strongly to the 

publication of HSMRs. To its great credit, senior management within 

the Winnipeg Regional Health Authority tasked the Division of 

Research and Applied Learning as well as individual hospital 

administrators with systematically investigating the possible reasons 

behind why the HSMRs were significantly above 100 from some 

WRHA hospitals.  

 

Systematic chart reviews of several dozen patients revealed a 

vanishingly small number of gaps in the quality of care. On the other 

hand, a very large number of individuals appeared to be in very poor 

condition and were, ostensibly, admitted to the hospital in order to 

manage the process of dying. This point, i.e., that differences in the 

palliative care setting could influence the HSMR was a point raised 

in the manuscript describing the WRHA experience in “drilling down” 

the HSMR. We found little evidence of the HSMR being a big dot 

indicator. The HSMR provided almost no information on how or 

where to drill down. Thus, it’s primary purpose, as argued by CIHI, is 

deeply flawed. 

 

The authors of this manuscript take up the point of palliation in a 

more comprehensive and rigorous approach. The paper clearly 

demonstrates changes in palliation occurred commensurate with the 

publication of HSMRs in Canada. 

 

MAJOR POINTS 

 

1. The authors do not give enough attention in their ITS models to 
the competing intervention of changes in palliative care coding 
guidelines. Indeed, people responsible for implementing the 
CIHI palliative care coding guideline within the WRHA were very 
concerned about the validity of any HSMR values considering 
the significant changes in palliative care coding that were 
implemented simultaneously. 
 

2. While the possibility of “gaming” cannot be eliminated, it far 
more likely that the changes in coding were the result of the 
change in coding guidelines distributed by CIHI. Comments 
about gaming in the manuscript should be tempered and 
juxtaposed against how to implement a major new quality 
indicator when there are multiple initiatives underway. The 
internal validity of ITS analyses are particularly vulnerable to 
simultaneous changes in policy. 
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3. The authors MUST use an autoregressive model to estimate the 

segmented regression models. This is difficult in SPSS but is 
easily implemented in SAS.  

 

PROC AUTOREG data= library.dataset outest=library.est1; 

     *Saturated model, full model; 

  model rate = time intervention timeafterintervention/ 

     method=ml nlag=6 backstep dwprob loglikl; 

  output out=out1 p=pvar r=rvar; 

RUN; 

 

4. Consider censoring observations in the ITS. Figure one & two – 
censor 1/2007 – 4/2008. Figure 3 censor 1/2006 – 4/2007. This 
approach will give the “true” intercept effect. See papers by 
Soumerai and colleagues for examples. 

5. Consider smoothing the HSMR and palliative care time series to 
fiscal quarters (may affect power though). 

6. The references supplied for the ITS are poor. Suggested 
references: 

 

Shadish W, Cook T, Campbell D. Experimental and Quasi-

Experimental Designs for Generalized Causal Inference. 

Boston: Houghton Mifflin Company; 2002. 

Wagner AK, Soumerai SB, Zhang F, Ross-Degnan D. Segmented 

regression analysis of interrupted time series studies in 

medication use research. Journal of Clinical Pharmacy and 

Therapeutics. 2002;27(4):299-309. 

Gillings D, Makuc D, Siegel E. Analysis of interrupted time series 

mortality trends: an example to evaluate regionalized 

perinatal care. Am J Public Health. 1981;71(1):38-46. 

PMCID: PMC1619708. 

 

 

 

 

MINOR POINTS 

 

1. Page 4. Introduction should mention the enormous body of 
literature on risk adjusted mortality measures, hospital report 
cards etc to set the context of the paper. 
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2. Page 4. Give a brief definition of “gaming” – i.e., change coding 
to artificially improve a quality measure by taking advantage of 
how the measure is calculated in order to improve the metric 
without actually changing care processes. 

3. page 4, paragraph 2. Coding changes may or may not reflect 
true changes in clinical prognosis. 

4. Page 7. It is not clear to me whether the expected HSMR were 
calculated on the subset of hospitals which had an average of > 
2500 cases.  

5. Page 8. Consider citing a CIHI document around most 
responsible diagnosis. 

6. Page 8. I found the narrative around sensitivity analyses difficult 
to follow. I recommend breaking this section into 3 paragraphs 
and adding a little detail (e.g., purpose of each sensitivity 
analysis). 

7. Page 9. I strongly recommend putting the ITS analysis tables in 
the main body of the ms. 

a. Remove R
2
 values from the ITS table. They are 

meaningless in this context. 
8. Page 10. Rather than describing the sensitivity analysis as a 

range, I would say “under three palliative care scenarios” 
9. Page 12. first paragraph. Remove reference to the UK situation 

or flesh it out more fully. Temper comments about gaming the 
metric. 

10. Page 13. Palliation is probably more subjective than coding 
11. Page 13. The clause, “we feel the tool does not accurately 

quantify its own effect on changing hospital quality” does not 
make sense.  

12. Page 14. I would recommend toning down the gaming angle. 
Rather than, “provide a semblance of change that exists solely 
on paper”, I might say, . . . . to influence quality metrics in a way 
that reflects their own perceptions of what the indicators actually 
measure and/or local idiosyncrasies that they feel bias 
comparisons to other health care entities.  In my own brief 
experience working for a health authority, I found that 
administrators and clinicians were deeply committed to 
improving quality but that there was legitimate resistance to 
deeply flawed indicators. 

13. Delete the ITS explanation from the appendix (model equation, 
etc in first section) 

14.  
 

 

 

VERSION 1 – AUTHOR RESPONSE 

Response to Dr. Jarman’s comments  

1. The authors do not reference the debate of the effect of palliative care coding on HSMRs that took 

place during the Mid Staffs Public Inquiry (all documents are available on the internet at the Mid Staffs 

Public Inquiry website). In particular Part 2 of Chapter 22 of the written Closing Submission of the lead 

Counsel to the Inquiry (Tom Kark)on the last (139th) day of the Inquiry - see the Hearing Transcripts 

for 9 December 2011, Inquiry Counsel's written Closing Submission.  

 

Reference to this debate is now made at the end of the second paragraph in the Introduction, in the 

third paragraph in the Introduction, and second paragraph in the Discussion:  

 

...In particular, a public inquiry into one UK hospital trust highlighted how abrupt changes in palliative 
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care coding can quickly alter HSMRs (13)...  

...Similar to what occurred in the UK, defensive claims were made that poor rates were due to 

misunderstandings in palliative coding (14), (13)...  

...Ethically coding a patient as palliative can be a difficult task requiring subjective clinical judgment 

and a standardized, consistent approach (7). In a public inquiry to one UK trust, much debate was 

held on the intentions behind palliative care coding changes, although no formal finding of fact was 

made [13]...  

 

 

2. Reference should be made to the increase in the % deaths coded as palliate care from the date of 

the instruction from the Connecting for Health Coding Clinic in March 2007 - roughly the month of the 

England and Canada increase in the rate of palliative care coding - that patients could be coded as 

palliative care if they had a 'non-curable' illness without necessarily having seen a palliative care 

specialist if they had had some form of palliative care advice. This advice from the CfH Coding Clinic 

was reversed in June 2010, from which date the % deaths coded as palliative care in England started 

to reduce. The authors' data do not go to that date but it would be interesting, and relevant, to see if 

that is the case in Canada.  

 

Reference to the Connecting for Health Coding Clinic changes are now made in the second 

paragraph of the Discussion:  

 

...Regrettably, the close timing between CIHI’s release of new palliative care coding guidelines in mid-

2006 and then plans to release the HSMR make it difficult to distinguish between the relative 

contributions of these two effects. For example, in the UK, the 2007 broadening and subsequent 2010 

re-narrowing of the palliative definition was associated with a commensurate expansion and retraction 

in the percent of deaths coded under palliation (13). Changes in national coding guidelines are 

expected to change institutional coding practices...  

 

In Canada, there have not been major changes in palliative care coding guidelines since 2006 and 

thus we would not be able to assess further how changes in national guidance might affect local 

palliative coding practices.  

 

 

3. Canada is unusual in that it includes palliative care (ICD-10 code Z51.5 in Canada and some 

countries, ICD-9 code V667 is used in other countries such as the USA and Netherlands) coding in 

the primary/main/most important diagnosis field and this is not usual in other countries where it is 

usual to limit palliative care coding to the secondary diagnoses. Canada has a large % of cases 

coded as palliative care, Z51.5, and that is the diagnosis accounting for most deaths in 2004. It is 

possible that Canada includes hospices in its hospital dataset, which is unusual from an international 

perspective.  

 

Reference to this Canadian difference is now made in the Discussion paragraph dealing with 

limitations:  

 

...Also, it is important to note that in contrast to other countries, Canada is unusual in allowing 

palliative care to be positioned as the primary diagnosis; such a difference may limit extrapolation of 

our findings to other nations...  

 

 

4. As the authors discuss the effect of the palliative care adjustment on the published HSMRs, it may 

be relevant to mention that the HSMR-like adjusted hospital death rate indicator (SHMI) that has been 

adopted by the English Department of Health since 2011 does not include a palliative care 
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adjustment. This measure is published by Imperial College/Dr Foster as well as the HSMR with a 

palliative care adjustment (using palliative care as a dummy variable in the logistic regression 

analysis) - a change that they introduced in April 2007 - so that it is possible to see the results with 

and without the palliative care adjustment.  

 

Our final paragraph now references these alternative methods of calculating adjusted hospital 

mortality rates:  

 

...Recently, the English Department of Health has adopted use of the Summary Hospital-level 

Mortality Indicator which includes all palliative care cases and deaths occurring within 30 days of 

discharge (35); and HSMRs with palliative case adjustments can be calculated (12). Further 

experience should reveal whether such evolutions will lead to a truly accurate big-dot measure that is 

immune to variations in coding practice.  

 

 

Response to Dr. Penfold’s comments  

1. and 2. combined. The authors do not give enough attention in their ITS models to the competing 

intervention of changes in palliative care coding guidelines. Indeed, people responsible for 

implementing the CIHI palliative care coding guideline within the WRHA were very concerned about 

the validity of any HSMR values considering the significant changes in palliative care coding that were 

implemented simultaneously. AND While the possibility of “gaming” cannot be eliminated, it far more 

likely that the changes in coding were the result of the change in coding guidelines distributed by 

CIHI. Comments about gaming in the manuscript should be tempered and juxtaposed against how to 

implement a major new quality indicator when there are multiple initiatives underway. The internal 

validity of ITS analyses are particularly vulnerable to simultaneous changes in policy.  

 

We agree with Dr. Penfold’s comments on the weakness of the interrupted time series analysis. 

Unfortunately, we do not feel that the introduction of palliative care coding changes and publication of 

HSMR results are sufficiently spaced out to adequately address these two issues separately. This 

limitation is now mentioned upfront in the Abstract, and expanded upon more in the Discussion:  

 

(Abstract) Limitations: Inability to calculate a definitively comparable HSMR that include palliative 

cases and to account for closely timed changes in national palliative care coding guidelines.  

 

...Regrettably, the close timing between CIHI’s release of new palliative care coding guidelines in mid-

2006 and then plans to release the HSMR make it difficult to distinguish between the relative 

contributions of these two effects. For example, in the UK, the 2007 broadening and subsequent 2010 

re-narrowing of the palliative definition was associated with a commensurate expansion and retraction 

in the percent of deaths coded under palliation (13). Changes in national coding guidelines are 

expected to change institutional coding practices. This is an important limitation to any pre- and post-

based study, when two closely spaced interventions cannot adequately be separated, as is the case 

in our study...  

 

...Weaknesses include those shared with all non-randomized, retrospective observational database 

studies (27) and the aforementioned inherent weakness of having a competing intervention (changes 

in coding guidelines). ..  

 

 

3, 4, 5 and 6 combined. The authors MUST use an autoregressive model to estimate the segmented 

regression models. This is difficult in SPSS but is easily implemented in SAS... AND Consider 

censoring observations in the ITS. Figure one & two – censor 1/2007 – 4/2008. Figure 3 censor 

1/2006 – 4/2007. This approach will give the “true” intercept effect. See papers by Soumerai and 
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colleagues for examples. AND Consider smoothing the HSMR and palliative care time series to fiscal 

quarters (may affect power though). AND The references supplied for the ITS are poor...  

 

We thank Dr. Penfold for his careful review of the statistical methods, supplying of SAS code and 

identification of ITS references. We considered these comments very seriously and invited another 

author to review the feasibility of completing the suggested analysis while keeping within our limited 

resources and degree of statistical expertise. After considerable thought, we have decided to remove 

the segmented regression entirely rather than submit a revised autoregressive model which we are 

unsure of. We now define three time periods: 2004-2006 pre-intervention, 2006-2008 during 

intervention and 2008-2010 post-intervention. Simple statistics are used to compare the first and last 

time periods. We feel the same points do come across perhaps even more strongly with this 

simplification. Changes are made throughout the manuscript to reflect this alteration.  

 

 

7. Introduction should mention the enormous body of literature on risk adjusted mortality measures, 

hospital report cards etc to set the context of the paper.  

 

Reference is now made in a new opening paragraph:  

 

Measuring the quality of a hospital is an important but exceedingly difficult task. Different methods of 

capturing quality have been devised, including composite scores of compliance with various quality 

indicators (1) to the adoption of balanced scorecard techniques from the business world (2). No 

universally accepted gold standard exists.  

 

8. Give a brief definition of “gaming” – i.e., change coding to artificially improve a quality measure by 

taking advantage of how the measure is calculated in order to improve the metric without actually 

changing care processes.  

 

Gaming is now defined in the Introduction:  

 

One major concern of the HSMR is the potential for “gaming” in which the rules of the calculation are 

exploited to achieve the semblance of a good outcome without actually changing care processes.  

 

9. page 4, paragraph 2. Coding changes may or may not reflect true changes in clinical prognosis.  

 

We apologize, but are not entirely sure what phrase this comment is referring to.  

 

 

10. It is not clear to me whether the expected HSMR were calculated on the subset of hospitals which 

had an average of > 2500 cases.  

 

We have now clarified:  

 

While expected HSMR is based on all hospitals, CIHI only releases the HSMRs of hospitals which 

have at least 2500 annual cases meeting inclusion criteria.  

 

11. Consider citing a CIHI document around most responsible diagnosis.  

 

This has now been done.  

 

12. I found the narrative around sensitivity analyses difficult to follow. I recommend breaking this 

section into 3 paragraphs and adding a little detail (e.g., purpose of each sensitivity analysis).  
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We have now numbered each analysis to provide clearer breaks and expanded on the purpose of 

each approach:  

 

Therefore, we used three approaches to estimate HSMRs that included palliative cases: [1] First, we 

ran a sensitivity analysis in which the palliative coefficient would range from the minimum to the 

maximum possible values of the normally included discharge diagnoses. The purpose of this 

approach was to capture the entire probable range of HSMRs if another diagnosis had been entered 

as the main diagnosis. [2] Second, we estimated a palliative coefficient based on the expected 

mortality of patients in Canadian palliative units from other studies (21) (22), which is detailed in the 

Appendix. In the absence of primary data, this approach provided an indirect estimate of what that 

palliative coefficient should be based on existing literature. [3] Thirdly, we reconstructed the usual 

CIHI HSMR binary logistic regression with all variables in the same categorization, but with the 

addition of palliative care as one of the main diagnosis groups. This approach provides a coefficient 

for palliative cases within the existing CIHI statistical model. The usual CIHI HSMR regression was 

also reconstructed with complete elimination of the main diagnosis group as a variable. This approach 

used the existing CIHI regression without the single variable that differentiated palliative and non-

palliative cases. Details of these three approaches are provided in the Appendix.  

 

13. I strongly recommend putting the ITS analysis tables in the main body of the ms. Remove R2 

values from the ITS table. They are meaningless in this context.  

 

The ITS analysis has been removed.  

 

14. Rather than describing the sensitivity analysis as a range, I would say “under three palliative care 

scenarios”  

 

This change has been made.  

 

15. Remove reference to the UK situation or flesh it out more fully. Temper comments about gaming 

the metric.  

 

As per our response to Dr. Jarman, we have attempted to expand on the UK situation.  

 

16. Palliation is probably more subjective than coding.  

 

Changes to the below sentence have been made to reflect this comment:  

 

...Any form of coding involves subjectivity, but ethically coding a patient as palliative can be a 

particularly difficult task requiring clinical judgment and a standardized, consistent approach (7)...  

 

17. The clause, “we feel the tool does not accurately quantify its own effect on changing hospital 

quality” does not make sense.  

 

The sentence has been changed to:  

 

However, because the HSMR is dependent on the subjective coding process, we feel the tool does 

not accurately quantify changes in hospital quality.  

 

18. I would recommend toning down the gaming angle. Rather than,  

“provide a semblance of change that exists solely on paper”, I might say, . . . . to influence quality 

metrics in a way that reflects their own perceptions of what the indicators actually measure and/or 
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local idiosyncrasies that they feel bias comparisons to other health care entities. In my own brief 

experience working for a health authority, I found that administrators and clinicians were deeply 

committed to improving quality but that there was legitimate resistance to deeply flawed indicators.  

 

We have made the suggested change:  

 

We contend our findings indicate that to at least some degree, when publicly pressured to show 

improvement, administrators will seek ways to alter metrics in order to account for perceived local 

idiosyncrasies that they feel bias against their institutions’ performance.  

 

19. Delete the ITS explanation from the appendix (model equation, etc in first section).  

 

The ITS analysis has been removed. 

VERSION 2 – REVIEW 

REVIEWER Robert Penfold  
Assistant Investigator, Group Health Research Institute & 
Department of Health Services Research, University of Washington 

REVIEW RETURNED 10-Sep-2012 

 

GENERAL COMMENTS I agree with the re-focus on palliation and deletion of ITS analyses. 
The authors have done a good job of addressing reveiwer 
comments and streamlining the manuscript.  
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