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VERSION 1 - REVIEW 

REVIEWER Eric Jougla  
Director  
Inserm-CépiDc  
France 

REVIEW RETURNED 27-Apr-2012 

 

THE STUDY Methods  
 
This section needs to be more informative for non specialists of the 
cause of death certification procedure. In particular, it would benefit 
from:  
 
(1)  
- a presentation of the WHO death certificate (figure to include?) with 
an explanation of the rationale of the two parts (part 1, for the morbid 
process leading to death and part 2 for the contributing causes),  
- an explanation of the concept of underlying cause of death (vs 
direct, intermediate or contributing causes),  
- a reference to the International classification of diseases-ICD (that 
appears only in the discussion section) and to some ICD coding 
rules referring to the concept of acceptable or highly improbable 
causal relations between diseases.  
 
(2) The categorisation of the different types of errors (table 2) needs 
to be more precisely argued and commented. Furthermore, the 
adopted hierarchy of errors is not obvious. For example,  
- an incorrect causal sequence (minor error 2 - example 4, 5 and 6) 
seems more serious than a major error 1 (e.g., in example 8, the 
applying of the ICD rules lead to a straightforward selection of lung 
cancer as the underlying cause).  
-the gravity of a "major error 3" is difficult to compare to that of other 
types of errors (unprecise cause vs incorrect sequence).  
- are there no other types of errors that the 5 categories presented?  
- it will be informative to add a line to table 1 presenting 3 examples 
of correct death certification.  
 
(3) Give the definition and mode of computing of the "overall error 
rate".  
 
(4) Justify why you consider the specific case of cancer (and not for 
example diabetes or external causes that could result in specific 
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difficulties of certification). Moreover you could compute an 
additional table (or present data) on the level of error rate according 
to certificates involving major diseases (cancer, stroke, infarction, 
suicide...); this would be useful for the discussion of the differences 
observed according to the specialities.  
 
Results  
(5) The results presented in table 2 could be more precisely 
commented (e.g. huge difference for the category "major error 3")  
 
Discussion-conclusion  
Could be enlarged. In particular, it will be interesting to  
(6) - discuss the impact of the results on the use of routine causes of 
death data,  
(7) - propose some recommendations to improve the quality of 
certification. 

 

REVIEWER Robert N. Anderson  
Chief, Mortality Statistics Branch  
National Center for Health Statistics  
USA  
 
I have no competing interests 

REVIEW RETURNED 25-Apr-2012 

 

THE STUDY A thorough description of the types of errors shown in Table 1 is 
needed. It is not clear why the examples in Table 1 are incorrect. 
The abbreviated descriptions in table 1 are inadequate. Also, some 
additional discussion as to the distinction between major and minor 
errors is needed. "Mechanism of death" and "causal sequence" 
need to be clearly defined (I'm not sure I like pneumonia defined as 
a mechanism of death). It would be helpful to have a brief 
description as to how a cause of death statement is to be properly 
completed.  
 
The manuscript needs some additional editing for English language. 

GENERAL COMMENTS This is an important study, the results of which have implications for 
training of physicians in proper cause of death certification. The 
authors need to better and more clearly describe the criteria for 
determining major and minor errors.  

 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer 1:  

1. A thorough description of the types of errors shown in Table 1 is needed. It is not clear why the 

examples in Table 1 are incorrect. The abbreviated descriptions in table 1 are inadequate. Also, some 

additional discussion as to the distinction between major and minor errors is needed. "Mechanism of 

death" and "causal sequence" need to be clearly defined (I'm not sure I like pneumonia defined as a 

mechanism of death). It would be helpful to have a brief description as to how a cause of death 

statement is to be properly completed.  

REPLY:  

1) Table 1: we have added eight paragraphs (four pages) to give a thorough description of 

classification of types of improper cause of death (COD) statements. Please see the last two 
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paragraphs in page 6, two paragraphs in page 7, four paragraphs in page 8, three paragraphs in page 

9 in revised manuscript. We also deleted the use of abbreviates of some diagnoses. We also 

rephrased the title of each type of error.  

 

2) Mechanism of death: the definition and examples f mechanism of death were given in the last two 

sentences in the first paragraph in page 7.  

**"Mechanism of death is defined as a physiologic derangement or a biochemical disturbance 

produced by a COD, such as congestive heart failure, respiratory failure, various arrhythmias, 

bacteriemia, sepsis, acidosis etc. The mechanism of death does not provide etiology-specific 

information and therefore should not be the underlying COD."**  

 

3) Causal sequence: We have added some words on how we determine the correctness of COD 

causal sequence in the second paragraph in page 6.  

***"Determination of the correctness of the COD causal sequence is according to Decision Table D in 

the Instruction Manual Part 2c compiled by the US National Center for Health Statistics, which 

includes all acceptable causal sequences between diseases or morbid conditions."***  

 

4) Pneumonia: We provided our rationale in defining pneumonia as mechanism of death in the 

second paragraph in page 7.  

***"In this study, we defined pneumonia as a mechanism of death. The rationale for defining 

pneumonia as a mechanism of death was based on the revision of International Selection Rule 3 in 

the Second Edition of the Instruction Manual of the International Classification of Diseases, Tenth 

Revision (ICD-10) set by the World Health Organization, which denotes that “any pneumonia in ICD-

10 code J12-J18 should be considered an obvious consequence of conditions that impair the immune 

system. Pneumonia in ICD-10 code J18.0 and J18.2-J18.9 should be considered an obvious 

consequence of wasting diseases (such as malignant neoplasm and malnutrition) and diseases 

causing paralysis (such as cerebral hemorrhage or thrombosis), as well as serious respiratory 

conditions, communicable diseases and serious injuries. Pneumonia in ICD-10 code J18.0 and J18.2-

J18.9, J69.0 and J69.8 should also be considered an obvious consequence of conditions that affect 

the process of swallowing”. Furthermore, according to Decision Table D in the Instruction Manual Part 

2c, all diseases or conditions could result in pneumonia, similar to other mechanisms of death (such 

as sepsis, respiratory failure, acidosis, etc.)."***  

 

5) Proper COD statements: We have added three paragraphs in the introduction (page 4 and 5) to 

descript the concept in designing COD form. We also added three examples in Table 1 on proper 

COD statements.  

 

2. The manuscript needs some additional editing for English language.  

REPLY:  

The revised manuscript has been edited by professional English editor.  

 

3. This is an important study, the results of which have implications for training of physicians in proper 

cause of death certification. The authors need to better and more clearly describe the criteria for 

determining major and minor errors.  

REPLY:  

In the revised manuscript we defined only those improper COD statements (type 2 and type 5 

combined) which result in the selection of mechanism of death for mortality tabulation as major error.  

 

   

Reviewer 2:  

Methods  

This section needs to be more informative for non specialists of the cause of death certification 
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procedure. In particular, it would benefit from:  

(1)  

- a presentation of the WHO death certificate (figure to include?) with an explanation of the rationale 

of the two parts (part 1, for the morbid process leading to death and part 2 for the contributing 

causes),  

- an explanation of the concept of underlying cause of death (vs direct, intermediate or contributing 

causes),  

- a reference to the International classification of diseases-ICD (that appears only in the discussion 

section) and to some ICD coding rules referring to the concept of acceptable or highly improbable 

causal relations between diseases.  

REPLY:  

We have added three paragraphs in the introduction (page 4 and 5) to provide background 

information for non specialists.  

 

(2) The categorisation of the different types of errors (table 2) needs to be more precisely argued and 

commented. Furthermore, the adopted hierarchy of errors is not obvious. For example,  

- an incorrect causal sequence (minor error 2 - example 4, 5 and 6) seems more serious than a major 

error 1 (e.g., in example 8, the applying of the ICD rules lead to a straightforward selection of lung 

cancer as the underlying cause).  

-the gravity of a "major error 3" is difficult to compare to that of other types of errors (unprecise cause 

vs incorrect sequence).  

- are there no other types of errors that the 5 categories presented?  

- it will be informative to add a line to table 1 presenting 3 examples of correct death certification.  

REPLY:  

Thank you so much for your thoughtful comments.  

We agree with you that original minor error 2 is more serious than original major error 3. In the revised 

manuscript we defined only those improper COD statements (type 2 and type 5 combined) which 

result in the selection of mechanism of death for mortality tabulation as major error. We have 

rephrased the title of each type of error. We also added 3 examples of correct death certification in 

Table 1 as you suggested.  

 

(3) Give the definition and mode of computing of the "overall error rate".  

REPLY:  

In the revised manuscript, we used improper rate in most occasions. We have rephrased the 

sentence in the second sentence in the first paragraph in page 11.  

***"There were 779 death certificates sustained at least one type of improper COD statements with 

overall improper rate of 31% (779/2520)."***  

 

(4) Justify why you consider the specific case of cancer (and not for example diabetes or external 

causes that could result in specific difficulties of certification). Moreover you could compute an 

additional table (or present data) on the level of error rate according to certificates involving major 

diseases (cancer, stroke, infarction, suicide...); this would be useful for the discussion of the 

differences observed according to the specialities.  

REPLY:  

Thank you for this suggestion. In the revised manuscript we decided not to analyze the improper rate 

by major diseases because there were many overlaps of diseases in denominators while comparing 

the improper rates.  

 

Results  

(5) The results presented in table 2 could be more precisely commented (e.g. huge difference for the 

category "major error 3")  

REPLY:  
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The main reason of huge number of death certificates sustained type 5 improper COD statements 

was that we defined „pneumonia‟ as mechanism of death. The rationale in defining „pneumonia‟ as 

mechanism of death was given in the second paragraph in page 7. We also added two paragraphs in 

the Discussion explaining the reason of high improper reporting of this type of COD statements in the 

last paragraph in page 13 and the first two paragraphs in page 14.  

***"Physicians of different specialties manage different types of diseases and conditions with 

contrasting complexities in the determination of the underlying COD. For example, most patients 

treated by oncologists have cancer, and the determination of the underlying COD is comparably 

straightforward. Oncologists therefore had the lowest improper rate (9%) in this study. On the 

contrary, physicians in charge of infectious diseases, critical care, respiratory medicine and 

nephrology work mostly with patients with diseases or conditions lacking a specific etiology, such as 

pneumonia, sepsis, respiratory failure or renal failure, and thus sustained a higher error rate in COD 

statements."***  

***"As indicated by Kircher and Anderson,16 most physicians tend to confuse cause and mechanism 

because medical therapy often attempts to modify or ameliorate mechanisms rather than causes. For 

example, digoxin often is highly effective in ameliorating the symptoms of congestive heart failure 

(mechanism) but does nothing to modify the underlying coronary artery disease (cause). It is rather 

difficult for physicians of infectious diseases, respiratory medicine or nephrology to specify the 

etiological cause of sepsis, pneumonia and renal failure."****  

 

Discussion-conclusion  

Could be enlarged. In particular, it will be interesting to  

(6) - discuss the impact of the results on the use of routine causes of death data,  

(7) - propose some recommendations to improve the quality of certification.  

REPLY:  

According to your suggestions we have added three paragraphs in the Discussion on the impact and 

recommendations. Please see the last two paragraphs in page 14 and the first two paragraphs in 

page 15.  

***Implications of this study  

***"Almost one-fifth (486/2520) of death certificates analyzed in this study resulted in selection of the 

mechanism of death for mortality tabulation, which will certainly threaten the quality of COD statistics. 

Further studies are needed to retrospectively review the medical records for those death certificates in 

which only the mechanisms of death were reported to reassign a more specific COD as the 

underlying COD."***  

***"With regards to intervention, a review study of educational interventions targeted at improving the 

quality of COD certification suggested that printed educational material alone is the intervention with 

the least educational impact and interactive workshops are the most effective intervention."***  

***"Another way to improve the quality of COD statistics is to query the certifier who reported vague or 

incomplete information on the death certificate for clarification. A study in the US suggested that fifty-

one of the 52 registration areas queried either demographic or COD information, and almost 90% of 

queries were returned. The underlying COD changed in approximately 68% of these cases.19 The 

Bureau of Health of Tainan city could query death certificates in which only the mechanism of death is 

reported to obtain more specific information to improve the quality of COD statistics."*** 

 

VERSION 2 – REVIEW 

REVIEWER Eric Jougla  
Director CépiDc-Inserm  
Inserm, France 

REVIEW RETURNED 04-Jun-2012 
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THE STUDY (1) The introduction section is too short and several points should be 
still more developed :  
- background: the importance of a good quality of causes of death 
statistics,  
- the medical certification process as a necessary condition to 
improve this quality,  
- the way literature has tackled the evaluation of the quality of the 
COD certification (including the presentation of the death certificate 
form and of the concept of morbid process leading to death),  
- the concept of the underlying cause,  
- the coding procedure (based on the applying of the WHO ICD 
rules); indeed, this coding process is closely associated with the 
certification procedure in order to determine the underlying cause of 
death,  
- the specific objective of the present study (should be more 
precisely defined).  
 
(2) “Determination of improper COD statements”. This part has been 
developed in this revised version, but:  
- The main characteristics of the different classifications and 
methods proposed in the literature could be summarize in a short 
paragraph,  
- I still consider that the classification of errors proposed by the 
authors is not obvious (and anyway should be more discussed). For 
me, an incorrect causal sequence (e.g. example 14 – “minor error”: 
respiratory failure due to a lung cancer due to diabetes) seems a 
more serious error than an unspecific COD reported (e.g., example 
5 – “major error”: sepsis due to a pneumonia due to a stroke). 
Example 14 shows that the physician does not understand the 
concept of causal sequence leading to death, and example 5 means 
that he is not enough accurate in his reporting.  
Moreover the distinction between minor and major errors should be 
discussed in the frame of the specific objective of the study 
(improvement of the quality of the certification or improvement of the 
quality of the final COD statistics?) 

 

REVIEWER Robert N. Anderson  
Chief, Mortality Statsitics Branch  
National Center for Health Statistics  
USA  
 
I have no competing interests. 

REVIEW RETURNED 22-May-2012 

 

GENERAL COMMENTS Overall, a much improved manuscript. I have just a few additional 
comments.  
1. With regard to pneumonia as a mechanism of death, I can see 
where the authors are coming from, but still disagree with this 
characterization. Unlike the other mechanisms mentioned by the 
authors, pneumonia may in some instances be an appropriate 
underlying cause. It is not always caused by something else. I would 
argue that it is better place in the category of non-specific COD (this 
would be consistent with aspiration pneumonia mentioned on p. 8 
and example 6). That is, the type of pneumonia (viral, bacterial, 
aspiration) should be reported and if bacterial, the organism involved 
should also be reported. So, I think Example 17 should really be an 
example of a Type 1 error. In the absence of any additional 
information, one should assume that pneumonia is indeed the 
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underlying cause. That said, if something else that could cause 
pneumonia is reported in Part II, then rule 3 would be invoked and 
then perhaps one could characterize this as a Type 5 error...ie, 
where the etiology is not properly specified.  
2. The discussion of Examples 7-9 (p. 8) is confusing. The authors 
state that sequences are reported incorrectly, but note that these 
sequences are acceptable according to Decision Table D, they then 
assign these examples to the Type 2 category, which involves 
correct sequences. It is, of course possible that these are reported 
incorrectly...but it is also possible that they are correctly reported as, 
for example, pneumonia can trigger an acute MI. Of course, in the 
absence of additional information, we have to take what the certifier 
provides and assume, if plausible, that it is reported correctly. This 
paragraph needs to be revised to clarify. In addition, I think Example 
7 is more appropriate as a Type 1 error.   

 

VERSION 2 – AUTHOR RESPONSE 

Reviewer: Robert N. Anderson  

Overall, a much improved manuscript. I have just a few additional comments.  

1. With regard to pneumonia as a mechanism of death, I can see where the authors are coming from, 

but still disagree with this characterization. Unlike the other mechanisms mentioned by the authors, 

pneumonia may in some instances be an appropriate underlying cause. It is not always caused by 

something else. I would argue that it is better place in the category of non-specific COD (this would be 

consistent with aspiration pneumonia mentioned on p. 8 and example 6). That is, the type of 

pneumonia (viral, bacterial, aspiration) should be reported and if bacterial, the organism involved 

should also be reported. So, I think Example 17 should really be an example of a Type 1 error. In the 

absence of any additional information, one should assume that pneumonia is indeed the underlying 

cause. That said, if something else that could cause pneumonia is reported in Part II, then rule 3 

would be invoked and then perhaps one could characterize this as a Type 5 error...ie, where the 

etiology is not properly specified.  

2. The discussion of Examples 7-9 (p. 8) is confusing. The authors state that sequences are reported 

incorrectly, but note that these sequences are acceptable according to Decision Table D, they then 

assign these examples to the Type 2 category, which involves correct sequences. It is, of course 

possible that these are reported incorrectly...but it is also possible that they are correctly reported as, 

for example, pneumonia can trigger an acute MI. Of course, in the absence of additional information, 

we have to take what the certifier provides and assume, if plausible, that it is reported correctly. This 

paragraph needs to be revised to clarify. In addition, I think Example 7 is more appropriate as a Type 

1 error.  

REPLY: Thank you for your comments. Following your suggestions, we have redefined “pneumonia” 

as a specific COD and grouped original type 1 and type 2 errors together revised the examples in 

Table 1. We believe that the revised classification is clearer.  

Type 1: One correct causal sequence and one unspecific COD reported on the lowest used line  

Type 2: Two or more correct causal sequences reported  

Type 3: Incorrect causal sequence reported  

Type 4: Only mechanism(s) of death reported  

The improper reporting rates reduced from 31% in original classification scheme to 20% according to 

new classification scheme.  

 

   

Reviewer: Eric Jougla  

(1) The introduction section is too short and several points should be still more developed :  

- background: the importance of a good quality of causes of death statistics,  

- the medical certification process as a necessary condition to improve this quality,  
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- the way literature has tackled the evaluation of the quality of the COD certification (including the 

presentation of the death certificate form and of the concept of morbid process leading to death),  

- the concept of the underlying cause,  

- the coding procedure (based on the applying of the WHO ICD rules); indeed, this coding process is 

closely associated with the certification procedure in order to determine the underlying cause of 

death,  

- the specific objective of the present study (should be more precisely defined).  

REPLY: We have expanded the introduction as you suggested.  

 

(2) “Determination of improper COD statements”. This part has been developed in this revised 

version, but:  

- The main characteristics of the different classifications and methods proposed in the literature could 

be summarize in a short paragraph,  

- I still consider that the classification of errors proposed by the authors is not obvious (and anyway 

should be more discussed). For me, an incorrect causal sequence (e.g. example 14 – “minor error”: 

respiratory failure due to a lung cancer due to diabetes) seems a more serious error than an 

unspecific COD reported (e.g., example 5 – “major error”: sepsis due to a pneumonia due to a stroke). 

Example 14 shows that the physician does not understand the concept of causal sequence leading to 

death, and example 5 means that he is not enough accurate in his reporting.  

Moreover the distinction between minor and major errors should be discussed in the frame of the 

specific objective of the study (improvement of the quality of the certification or improvement of the 

quality of the final COD statistics?)  

REPLY: We have summarized classifications used in previous studies as appendix. We also 

reclassified the major errors as you suggested. We believe that the revised classification is clearer.  

Type 1: One correct causal sequence and one unspecific COD reported on the lowest used line  

Type 2: Two or more correct causal sequences reported  

Type 3: Incorrect causal sequence reported  

Type 4: Only mechanism(s) of death reported  

The major errors include type 3 and type 4 together. The rate of major errors was 9.3% according to 

new classification scheme, which is more comparable to previous studies. 

VERSION 3 – REVIEW 

REVIEWER Eric Jougla  
Director CépiDc-Inserm  
France 

REVIEW RETURNED 25-Jun-2012 

 

- The reviewer completed the checklist but made no further comments. 
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