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1. INTRODUCTION

1.1 Background


This report takes its source in a number of previous basic works concerning the analytical potential, use and significance of multiple causes tabulations for mortality statistics ([Janssen40], [Moriyama56], [Cornfield57], [Dorn64], [Guralnick66], [WHO69], [Israel73], [Manton76], [Chamblee82], [Goodman82], [Manton84], [Israel86]).

The analysis of diabetes and AIDS mortality provides two examples of the use and limitation of the multiple causes approach.

(1) Diabetes can be mentioned anywhere in the death certificate and a multiple causes analysis is necessary to assess the real number of diabetes involved in the death process ([Manton84], [Israel86]). Furthermore, there are large differences between countries in the choice of diabetes as the underlying cause of death (international comparison studies based on the coding of sample of same death certificates [Jougla92], [Balkau93]). A multiple causes analysis may reduce a part of the bias due to these coding differences. 

(2) For AIDS, a multiple causes analysis allows to take in account the cases when HIV is not mentioned as the underlying cause (suicide, overdose...). This represents in France 5.4% of the total deaths with a mention of HIV or AIDS occurred in 1991. However, a multiple causes analysis, carried out on the basis of the information available on the death certificate, does not help to provide a reliable knowledge of the AIDS related conditions at death. Indeed, a large part of the certificates includes the only mention of AIDS or HIV without any additional information (23% of the French certificates in 1991). In this context,  specific retrospective surveys are needed to get additional information. In France, such a study [Jougla93] allowed an estimation of the frequency of HIV related conditions at death: cytomegalovirus (37%), toxoplasmosis (34%), kaposi sarcoma (28%)...

1.2 Objectives and methods


The objective of this report is to propose a framework for routine data publication of multiple causes of deaths. 


Firstly, we propose some indicators permitting to describe the main features of the certification process. Indeed, the results of a multiple causes analysis are closely related to the characteristics of the certification. Section 2 of this report tackles this aspect in proposing some routine data publication on the certification process. 


Secondly, we propose a number of routine tables based on the coded mortality data. This includes two types of indicators: 


-indicators on the distribution of the diseases according to their causal role in the death (underlying cause, direct cause...);


-indicators on the frequency and level of the associations between diseases.

Section 3 presents these two types of sets of routine tables (sections 3.1 and 3.2).


For each proposed table, the content and the method to compute the table are defined. 

The French context

All the presented tables are illustrated with the French mortality data as an example and we briefly comment some aspects of these specific results.

The French data concerning the characteristics of the certification have been obtain from a specific study carried out on a representative sample of 517 French death certificates (year 1990). The data concerning the other tables  are computed on the basis of  the national French data base of causes of death (year 1991).

The main characteristics of the French certification and codification system are the following: 

   -the death certificate includes a part I with 2 lines and an "opened" part II; no duration of the diseases can be mentioned;

   -the codification is centralised and manual; the data are recorded on computers by each coder;

   -up to 4 diseases are coded;

   -the complete mortality data are available since 1969; in 1991, a total of 524,685 deaths have been registered.
2. ROUTINE TABLES ON THE CERTIFICATION  PROCESS 

2.1 Number of conditions reported in the death certificate

Tab 2.1.1 - Distribution of the death certificates according to the number of conditions reported in the death certificate

France 1990

	Number of
	Males
	Females
	Total

	conditions
	(%)
	(%)
	(%)

	
	
	
	

	1
	17.6
	16.2
	17.0

	2
	30.7
	35.8
	32.7

	3
	29.4
	26.0
	28.0

	4
	15.3
	13.7
	14.7

	5
	5.1
	4.4
	4.8

	6
	1.6
	3.4
	2.3

	7
	0.0
	0.5
	0.2

	8
	0.3
	0.0
	0.2

	
	
	
	

	Total
	100.0
	100.0
	100.0



Representative sample - INSERM - SC8
Definition: distribution of the death certificates according to the number of conditions mentioned by the physician - total, by sex.

 Method: every condition that can be coded by an ICD9 code, except "cardiac arrest", is taken into account. All the conditions are counted even if they are mentioned twice or if they could have been combined during the coding step.

Results: The most frequent number of conditions reported by certificate is 2 (one third of the certificates); 22% of the certificates have 4 or more conditions; the maximum is 8 conditions; no large differences by sex.

Tab 2.1.2 - Mean number of conditions reported in the death certificate


France 1990

	
	Males
	Females
	Total

	
	
	
	

	Part I
	2.2
	2.2
	2.2

	
	
	
	

	Part II
	0.5
	0.5
	0.5

	
	
	
	

	Total
	2.7
	2.7
	2.7



Representative sample - INSERM - SC8
Def.: mean number of conditions mentioned in part I and part II of the certificate - total, by sex.

Method: same as table 2.1.1; the mean number of conditions is the total number of reported conditions out of the total number of deaths,  for each part of the certificate considered.

Results: the overall mean number is 2.7, (2.2 for part I and 0.5 for part II); no difference by sex.

Tab 2.1.3 - Mean number of conditions by sex and age


France 1990

	Age
	Males
	Females

	
	
	

	0-24
	2.8
	- 

	25-44
	2.7
	- 

	45-64
	2.7
	2.6

	65-74
	2.8
	2.9

	75 +
	2.6
	2.7

	
	
	

	All ages
	2.7
	2.7



Representative sample - INSERM - SC8
Def.: mean number of conditions mentioned by sex and age group (5 classes).

Method: same as table 2.1.2.

Results: the mean number is higher before 25 years and for the 65-74 age group; no large differences by sex and age.

Interest: tab 2.1.1 to 2.1.3 give information on the number of conditions reported by the physician and allow comparisons with the final number of conditions coded (tab 2.3.1.1 and 2.3.1.2).

Observations and limits: the collection of these data is easy with an automatic coding system; otherwise, it requires a specific manual analysis based on a sample of certificates; for international comparisons, the number of reported conditions closely depends on the form of the death certificate (e.g. no part II in Belgium, 2 lines in part I in France, 3 lines in USA).

2.2 Properly completed certificates

Tab 2.2  - Proportion of properly completed certificates


France 1990

	Age
	Males

(%)
	Females

(%)
	Total

(%)

	
	
	
	

	0-24
	84.2
	-
	82.1

	25-44
	66.7
	-
	65.1

	45-64
	65.5
	71.1
	66.9

	65-74
	55.6
	54.5
	55.3

	75 +
	59.6
	59.0
	59.2

	
	
	
	

	All ages
	63.7
	62.7
	62.7



Representative sample - INSERM - SC8
Def.: percentage of death certificates properly completed - total, by sex and age groups.

Method: a certificate is considered as properly completed when the general rule can be applied or when there is only one condition entered on the certificate (ICD9).

Results: overall, 63% of the death certificates are properly completed by the physician; no large difference by sex. In contrast, large differences by age: the proportion of properly completed certificates decreases until age 75 years and then tends to rise.

Tab 2.2a
 - Proportion of properly completed certificates according to the number of conditions reported on the death certificate


France 1990

	Number of conditions
	Males

(%)
	Females

(%)
	Total

(%)

	
	
	
	

	≤ 3
	70.0
	69.2
	69.7

	
	
	
	

	> 3
	40.0
	35.6
	38.3

	
	
	
	

	Total
	63.3
	61.8
	62.7



Representative sample - INSERM - SC8
Tab 2.2a gives information on the relation between the number of conditions reported and the consistency of the certification. 

Interest: tab 2.2 and 2.2a provides information on the consistency of the certification.

Observations and limits: the collection of these data is easy with an automated coding system; otherwise, it needs a specific manual analysis based on a sample of certificates; this work is difficult but very valuable.

International comparisons

Tab 2.2b
 - International comparison of the complexity of the certification (example of certificates mentioning diabetes)

	Country
	Possibility to
	More than
	Mean number

	
	apply the ICD
	4 conditions
	of conditions

	
	General Rule
	reported on the
	reported on

	
	
	certificate
	the certificate

	
	(%)
	(%)
	

	
	
	
	

	Belgium
	36            
	8            
	3.1          

	Republic of Ireland
	84            
	18            
	3.5          

	France
	64            
	32            
	4.0          

	Germany
	60            
	54            
	4.7          

	Malta
	70            
	12            
	3.5          

	The Netherlands
	86            
	28            
	3.9          

	Northern Ireland
	96            
	14            
	3.2          

	Scotland
	92            
	10            
	3.2          

	Switzerland
	52            
	36            
	4.3          

	
	
	
	



Certificates mentioning diabetes [Jougla92]

Tab 2.2b provides information on the complexity of certification between different countries in the specific context of certificates mentioning diabetes. 

The percentage of certificates for which coding needs only the application of the ICD general rule varies significantly between countries, ranging from more than 90% for Northern Ireland and Scotland to 50% or less for Belgium and Switzerland. The number of conditions mentioned on the certificates also shows strong variations. For Germany, half the certificates mention more than four causes, for France and Switzerland, one certificate out of three, whereas in Belgium, Malta, Northern Ireland and Scotland, this proportion is relatively low (less than 20%).

Tab 2.2c
 - International comparison of the proportion of death certificates without precise reported condition

	Country
	All ages

(%)
	< 25

(%)
	25-64

(%)
	> 64

(%)

	
	
	
	
	

	Australia 1988
	0.7
	9.3
	0.4
	0.2

	United Kingdom 1990
	0.8
	10.0
	0.3
	0.7

	United States 1989
	1.3
	8.5
	1.5
	0.7

	Sweden 1989
	1.3
	9.1
	1.0
	1.2

	Spain 1989
	2.3
	2.8
	1.0
	2.6

	Italy 1989
	2.3
	2.8
	1.1
	2.6

	Canada 1990
	2.6
	9.8
	3.4
	1.9

	Western Germany 1990
	3.0
	13.6
	3.7
	2.6

	Japan 1990
	3.8
	3.0
	0.6
	4.8

	Netherlands 1990
	4.2
	10.7
	5.8
	3.7

	France 1991
	5.8
	19.4
	4.7
	5.7

	Denmark 1991
	7.5
	11.8
	5.6
	8.1

	Venezuela 1989
	12.5
	8.4
	10.2
	17.0

	Brazil 1987
	19.7
	20.9
	14.6
	23.7

	Peru 1989
	31.2
	39.4
	24.6
	27.7

	
	
	
	
	



[OMS92]

This table gives the number of death certificates with an underlying cause coded in chapter XVI (Symptoms, signs and ill-defined conditions) out of the total number of deaths. The table is easy to compute. However, a distinction should be made between two cases: the death certificate is absent or the death certificate does not contain medical information.
The percentage of death certificates without precise condition varies from 1% in Australia to 31% in Peru. This proportion is generally higher for young age groups. In the case of France the high proportion of death certificates without precise condition is due to forensic institutes, which for legal reasons, do not give back the information on the causes of deaths.

Interest: tab 2.2b and 2.2c propose tabulations for international comparisons; they constitute a preliminary useful information to multiple causes analysis.

Observation: the comparison should be more valuable if the sole conditions coded 799.9 were taken in account instead of the overall chapter XVI (but the information was not available at the international level).

3. ROUTINE TABLES ON THE CODED MORTALITY DATA

3.1 Distribution of the coded conditions

3.1.1 Number of coded conditions

Tab 3.1.1.1 - Proportion of deaths according to the number of coded conditions


France 1991

	Number of
	Males
	Females
	Total

	conditions
	(%)
	(%)
	(%)

	
	
	
	

	0
	1.8   
	1.3   
	1.6   

	1
	22.4   
	27.0   
	24.6   

	2
	49.3   
	46.8   
	48.1   

	3
	20.1   
	19.3   
	19.7   

	4
	6.3   
	5.7   
	6.0   

	
	
	
	

	Total
	100.0   
	100.0   
	100.0   


Def.: percentage of deaths according to the number of conditions coded - total, by sex.

Method: every coded condition is counted, except when coded 799.9.

Results: one quarter of the certificates have only one coded condition, half have 2 conditions and the last quarter 3 or 4 coded conditions; the proportion of certificates with a single condition coded is higher for females.

Tab 3.1.1.2 - Mean number of coded conditions


France 1991

	Age
	Males
	Females
	Total

	
	
	
	

	0-44
	1.9
	1.9
	1.9

	45-64
	2.1
	2.0
	2.1

	65 +
	2.1
	2.0
	2.1

	
	
	
	

	All ages
	2.1
	2.0
	2.0


Def.: mean number of coded conditions - total, by sex and age.

Method: every coded condition is counted, except when coded 799.9.

Results: the overall number is 2.0; no large difference by sex or by age.

Tab 3.1.1.2a
 - Proportion of deaths with more than 2 coded conditions


France 1991
	Age
	Males

(%)
	Females

(%)
	Total

(%)

	
	
	
	

	0-44
	19.5
	17.9
	19.0

	45-64
	24.6
	20.9
	23.5

	65 +
	28.2
	25.8
	26.9

	
	
	
	

	All ages
	26.5
	25.0
	25.8


Overall, a quarter of the deaths include more than two coded conditions. The proportion is higher for males and increases with age for both sexes.

Tab 3.1.1.3 - Mean number of coded conditions according to the underlying cause of death


France 1991
	Underlying cause
	Total

	
	

	Infectious and parasitic 
	2.3     

	Neoplasms
	2.0     

	Endocrine diseases
	2.3     

	Blood
	2.2     

	Mental disorders

	2.0     

	Nervous system
	2.0     

	Circulatory system
	2.0     

	Respiratory system
	2.3     

	Digestive system2
	2.3     

	Genitourinary system
	2.4     

	Skin
	2.3     

	Musculoskeletal system
	2.4     

	Congenital anomalies
	2.1     

	Perinatal period
	2.1     

	Alcohol
	2.1     

	External inj. & Poison.
	2.5     

	
	

	Total
	2.0     


Def.: mean number of coded conditions according to the underlying cause of death - total.

Method:  for deaths with a specified underlying cause, number of coded conditions out of the number of deaths with this underlying cause; conditions coded 799.9 are excluded; the main chapters of the ICD9 are considered (except chapters XI and XVI); codes related to alcoholism (ICD9 291, 303,  571.0-3, 571.5) are isolated.

Results: the highest numbers are observed for external injury, genitourinary system and musculoskeletal system; for injuries, the high number is mainly due to the fact that both the nature and the external cause are coded.

Interest:  tab 3.1.1.1 to 3.1.1.3 provides information on the additional coded conditions associated with a specific underlying cause of death.

Observations and limits: the list of diseases considered has to be discussed.

3.1.2 Underlying cause, direct cause and contributory condition

Tab 3.1.2.1 - proportion of deaths with an underlying cause, a direct cause or a condition in 

part II 


France 1991
	
	Males

(%)
	Females

(%)
	Total

(%)

	
	
	
	

	Underlying
	98.2
	98.7
	98.4

	Direct
	63.1
	57.7
	60.5

	Part II
	45.5
	44.7
	45.1

	
	
	
	


Def.: number of deaths with an underlying cause, a direct cause or a condition in part II out of the total number of deaths - total, by sex.

Method: all the coded conditions except 799.9 are counted.

Results: more than 98% of deaths include an underlying cause, 61 % a direct cause and 45% a condition in part II; direct causes are more frequent for males.

Tab 3.1.2.2 - Distribution of deaths according to the group of diseases for the underlying cause, the direct cause and the part II


France 1991
	Disease
	Underl.
	Direct
	Part II

	
	cause

(%)
	cause

(%)
	(%)

	
	
	
	

	Infectious and paras.
	2.0   
	1.9   
	2.0   

	Neoplasms
	27.3   
	17.5   
	5.7   

	Endocrine
	2.5   
	2.3   
	9.7   

	Blood
	0.5   
	0.7   
	1.5   

	Mental disorders

	1.9   
	0.0   
	9.8   

	Nervous system
	2.1   
	1.4   
	3.8   

	Circulatory system
	33.5   
	22.3   
	38.0   

	Respiratory system
	6.9   
	6.3   
	7.0   

	Digestive system1
	3.3   
	4.9   
	3.5   

	Genitourinary system
	1.4   
	2.1   
	3.6   

	Skin
	0.4   
	0.4   
	1.8   

	Muscul. system
	0.5   
	0.0   
	1.5   

	Congenital anomalies
	0.3   
	0.0   
	0.5   

	Perinatal period
	0.3   
	0.2   
	0.5   

	Alcohol
	2.3   
	0.0   
	4.6   

	Inj. & Poison. (E code)
	9.0   
	-
	-

	Injury & Poison.
	-
	16.8   
	5.0   

	Others
	5.8
	23.2
	1.5

	
	
	
	

	Total
	100.0   
	100.0   
	100.0   


Def.: percentage of the different groups of diseases for the underlying cause, the direct cause and the part II.

Method:  number of deaths for a specific group of diseases out of the total number of deaths; if a group of diseases is coded more than one time on a death certificate (e.g. 2 infectious diseases are mentioned in the death certificate), it is counted as many times as it appears.

Results: the weight of the different groups of diseases varies according to the place where the disease is coded; for instance, neoplasms account for 27% of the underlying causes, 18% of the direct causes and 6% of the conditions coded in part II.

Tab 3.1.2.3 - Ratio of total mentions to underlying cause 


France 1991
	Underlying cause
	Males
	Females
	Total

	
	
	
	

	Infectious and parasitic 
	1.9
	2.2
	2.0

	  HIV
	1.1
	1.1
	1.1

	Neoplasms
	1.5
	1.5
	1.5

	Endocrine diseases
	3.7
	3.0
	3.3

	  Diabetes
	3.1
	2.7
	2.9

	Blood
	3.6
	2.9
	3.2

	Mental disorders

	4.7
	2.7
	3.3

	Nervous system
	2.3
	2.1
	2.2

	Circulatory system
	2.0
	1.8
	1.9

	Respiratory system
	2.1
	1.9
	2.0

	  Pneumonia, influenza
	1.8
	1.6
	1.7

	  Bronchitis
	1.9
	1.7
	1.8

	Digestive system1
	2.8
	2.0
	2.4

	Genitourinary system
	3.4
	2.9
	3.1

	  Nephritis
	4.1
	3.4
	3.7

	Skin
	4.1
	3.3
	3.5

	Musculoskeletal system
	2.4
	2.3
	2.3

	Congenital anomalies
	1.6
	1.7
	1.7

	Perinatal period
	2.3
	2.3
	2.3

	  Alcohol
	2.1
	1.6
	1.9

	
	
	
	

	Total
	2.1
	2.0
	2.1


Def.: ratio of total mentions to underlying cause- total, by sex, by group of diseases.

Method:  for a given group of diseases, number of deaths coded anywhere on the certificate out of the number of deaths coded as the underlying cause.

Results:  the ratio is high for diseases such as mental disorders (3.3), endocrine diseases (3.3), genitourinary diseases (3.1), skin diseases (3.5) and blood diseases (3.2); in contrast, for other diseases the ratio is closed to 1 (e.g. neoplasms and HIV); for certain conditions, there are large differences by sex (e.g. mental disorders, skin diseases, digestive diseases are more frequent for men).

Interest: tab 3.1.2.1 to 3.1.2.3 provide very informative indicators for multiple causes analysis; in particular, the ratio of total mentions to underlying cause may be very helpful to explain a part of the discrepancies observed in international comparisons based on a sole cause.

Observations and limits: the results of these analyses widely depend on the amount of information recorded in each country; for instance, some countries code four or more causes of deaths, although other countries code only the underlying cause; it could also be very valuable to compute these tables for specific age groups (e.g. 0-64).

3.2 Associations between diseases

3.2.1 Frequency of the associations [Manton84]

Tab 3.2.1.1 - Most frequent associations between two groups of diseases (exclusive)

France 1991
	Associations

exclusive
	
	All ages


	
	
	0-64
	

	
	Males

(%)
	Females

(%)
	Total

(%)
	Males

(%)
	Females

(%)
	Total

(%)

	
	
	
	
	
	
	

	Circulatory + respir. syst.
	3.8
	3.9
	3.9
	1.0
	0.8
	0.9

	Circulatory + neoplasm
	3.9
	2.7
	3.3
	3.0
	2.7
	2.9

	Circulatory + endocrine
	2.0
	3.4
	2.7
	1.2
	1.8
	1.4

	Circulatory + digest. syst.
	1.6
	1.7
	1.6
	1.5
	1.4
	1.4

	Circulatory + mental dis.
	1.4
	1.7
	1.5
	1.6
	0.9
	1.4

	Neoplasm + disgest. syst.
	1.8
	1.1
	1.5
	2.1
	1.8
	2.0

	Neoplasm + respir. syst.
	1.6
	0.7
	1.2
	1.5
	1.0
	1.3

	
	
	
	
	
	
	


Def.:  proportion of a given association between 2 groups of diseases - total, by sex and for age 0-64.

Method: number of deaths involving a given association out of the total number of deaths; a given association is counted only if there is not any other disease coded; the causal order of the two diseases is not taken into account.

Results:  overall, the associations including circulatory diseases are the most frequent (especially circulatory-respiratory diseases (3.9%) and circulatory diseases-neoplasms (3.3%)); for population aged 0-64, the most frequent association is circulatory diseases-neoplasm (2.9%).

Tab 3.2.1.2 - Frequent associations between two groups of diseases (non exclusive)

France 1991
	Associations

non exclusive
	
	All ages


	
	
	0-64
	

	
	Males

(%)
	Females

(%)
	Total

(%)
	Males

(%)
	Females

(%)
	Total

(%)

	
	
	
	
	
	
	

	Circulatory + respir. syst.
	5.6 
	5.3 
	5.4 
	1.7 
	1.4 
	1.6 

	Circulatory + neoplasm
	5.3 
	3.5 
	4.4 
	3.9 
	3.3 
	3.7 

	Circulatory + endocrine
	3.2 
	4.9 
	4.0 
	2.0 
	2.6 
	2.2 

	Circulatory + genitourinary
	2.6 
	2.5 
	2.6 
	2.3 
	2.0 
	2.2 

	Circulatory + mental dis.
	2.3 
	2.6 
	2.4 
	2.5 
	1.4 
	2.2 

	Neoplasm + digest. syst.
	2.5 
	1.5 
	2.0 
	2.8 
	2.1 
	2.6 

	Neoplasm + respir. syst.
	2.5 
	1.1 
	1.8 
	2.0 
	1.3 
	1.8 

	
	
	
	
	
	
	


Definition and method: same as 3.2.1.1 except that the associations are coded even if there are other diseases coded. 

Results:  the frequencies of the associations are higher because the associations are not exclusive. 

Tab 3.2.1.3 - Associations involving a specific disease (example of neoplasm)

France 1991
	Associations
	
	All ages
	
	
	0-64
	

	
	Males

(%)
	Females

(%)
	Total

(%)
	Males

(%)
	Females

(%)
	Total

(%)

	
	
	
	
	
	
	

	Neoplasm (total)
	34.1  
	23.7  
	29.1  
	35.9  
	41.1  
	37.4  

	Neoplasm + Inf. and par.
	0.8  
	0.4  
	0.6  
	1.3  
	0.8  
	1.1  

	Neoplasm + Endocrine
	1.3  
	1.0  
	1.1  
	1.1  
	1.0  
	1.0  

	Neoplasm + mental dis.
	1.1  
	0.4  
	0.8  
	1.7  
	0.5  
	1.4  

	Neoplasm + nervous syst.
	0.6  
	0.4  
	0.5  
	0.7  
	1.0  
	0.8  

	Neoplasm + circul. syst.
	5.3  
	3.5  
	4.4  
	3.9  
	3.3  
	3.7  

	Neoplasm + respir. syst.
	2.5  
	1.1  
	1.8  
	2.0  
	1.3  
	1.8  

	Neoplasm + digest. syst.
	2.5  
	1.5  
	2.0  
	2.8  
	2.1  
	2.6  

	
	
	
	
	
	
	


Definition and method: same as 3.2.1.2 but with the selection of the specific disease to be studied. 

Results:  The most frequent association involving neoplasm is circulatory disease-neoplasm.

Tab 3.2.1.4 - Association of a couple of specified diseases according to their causal role (example: diabetes - association with heart diseases)


France 1991
	Underlying
	Direct
	Part II
	%

	cause
	 cause
	
	

	
	
	
	

	Diabetes
	Heart diseases
	Any
	3.0     

	Diabetes
	Others
	Heart diseases
	1.6     

	Heart diseases
	Others
	Diabetes
	13.4     

	Others
	Heart diseases
	Diabetes
	0.6     

	Diabetes
	Others
	Others
	25.9     

	Diabetes
	-
	-
	4.3     

	Others
	Others
	Diabetes
	51.3     

	
	
	
	

	Total
	
	
	100.0     


Def.:  association of a specific couple of diseases according to their causal role (distribution (%) of each different pattern).

Method: number of deaths involving a given ordered association out of the total number of deaths involving the association; "Any" stands for any disease, "other" stands for diseases other than diabetes or heart disease, "-" stands for no disease at all.

Results:  for the association diabetes-heart disease, the most frequent pattern is heart disease as the underlying cause with diabetes in part II

Tab 3.2.1.5 - Joint analysis of external cause and nature of injury and poisoning (example of suicide)


France 1991
	Nature of injury
	External cause 

	
	Suicide (E950-E959)

	
	Males

(%)
	Females

(%)
	Total

(%)

	
	
	
	

	N800-N804
	19.5   
	6.3   
	15.7   

	N805-N809
	0.5   
	0.6   
	0.6   

	N820
	0.0   
	0.0   
	0.0   

	N810-N819,N821-N829
	0.2   
	0.6   
	0.3   

	N850-N854
	1.7   
	1.9   
	1.8   

	N860-N864
	17.6   
	16.1   
	17.2   

	N870-N897
	1.2   
	0.6   
	1.0   

	N905-N908
	0.0   
	0.0   
	0.0   

	N930-N939
	0.0   
	0.1   
	0.1   

	N940-N949
	0.8   
	1.1   
	0.9   

	N950-N957
	0.0   
	0.0   
	0.0   

	N960-N979
	7.6   
	21.8   
	11.7   

	N980-N989
	3.2   
	3.5   
	3.3   

	N990-N995
	46.5   
	45.8   
	46.3   

	N996-N999
	0.2   
	0.2   
	0.2   

	Others
	0.8   
	1.0   
	0.9   

	001-799
	0.1   
	0.2   
	0.2   

	
	
	
	

	Total
	100.0   
	100.0   
	100.0   


Def.:  cross tabulation of the external cause as underling cause and of the nature of injuries as direct cause - total, by sex.

Method:  for the external cause considered, number of deaths for each nature of injury out of the total number of deaths.

Results:  for suicide, the nature of the death is in 16% of the cases a fracture of skull (fall, gunshot...); in France, this table is already published as a routine table.

3.2.2 Strength of the associations [Israel86]

Tab 3.2.2 - Strenth of the associations: ratio of actual to expected number of pairs of causes of death (example of diabetes)


France 1991
	
	Males
	females

	
	
	

	Diabetes with:
	
	

	  Neoplasms of digestive organs
	0.5   
	0.4   

	  Acute myocardial infarction
	1.7   
	1.8   

	  Chronic ischemic heart diseases
	1.8   
	1.7   

	  Arteriosclerosis
	1.4   
	1.1   

	  Nephritis, nephrotic syndrome
	
	

	  and nephrosis
	1.7   
	1.8   

	
	
	


Def.: Ratio of actual to expected number of pairs of causes of death; example of diabetes - by sex.

Method:  the actual number of a pair of causes of death is the number of deaths including the pair of death; the expected number is the product of the number of deaths including the first cause by the number of deaths including the second cause out of the total number of deaths; the final ratio is the actual number out of the expected number of deaths; the expected number of deaths is computed under the assumption of independence between the two causes.
 

Example of ratio for diabetes with acute myocardial infarction (males):

actual number: 1,141 deaths with both diabetes and acute infarction

total number of deaths including diabetes: 8,022

total number of deaths acute infarction: 22,236

total number of deaths: 272,560

expected number of death: (8,022 x 22,236) / 272.560 = 654

ratio = 1,141 / 654 = 1.7

1.7 means that the acute myocardial infarction is 1.7 times more frequent when the diabetes is present.

Interest: tab 3.2.1.1 to 3.2.1.3 provide information on the frequencies of the associations; tab 3.2.1.4 analyses the pattern of a specific association according to the causal role of the diseases; tab 3.2.2 gives a method to estimate the strength of an association.

Observations and limits: the last table is the most difficult to compute but it provides a very valuable indicator. 
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�not to be included in the routine tables


�not to be included in the routine tables


�not to be included in the routine tables


�not to be included in the routine tables


�alcoholism excluded


�alcoholism excluded


�alcoholism excluded


� the ratio may be tested with a simple test of independence ().








