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REDISTRIBUTION METHODOLOGY



Death certificate

Underlying cause of death

Immediate cause of death

Intermediate causes of death

External cause of death

Associated causes of death



• Four steps

1. Predefined ICD codes

2. ICD packages based on MCOD

3. Internal redistribution

4. All causes

• “Target” gets updated at each step

• Probabilistic process  100 complete datasets generated

• Quantification of uncertainty

Redistribution



Master file for redistribution



Non-specific code ICD name Target codes

I64 Stroke, not specified as haemorrhage or infarction I60:I61 | I620 | I63

J18.9 Pneumonia, unspecified organism lri

J18.0 Bronchopneumonia, unspecified organism lri

C55 Malignant neoplasm of uterus, part unspecified C53:C54

C80.0 Disseminated malignant neoplasm, unspecified neo

(1) Predefined ICD codes



(1) Predefined ICD codes

1. Define target codes (cf previous slide)

2. Select all specific deaths with target code in past 5 years

3. Stratify by age group and sex

4. Randomly select one code within (age/sex specific) target

 corresponds to proportional (pro rata) distribution



• Some ICD codes do not have an explicit link with other codes

• We use the multiple cause of death data to define “packages”

• A package is a subset of specific and redistributed deaths, in past 5 years, 

where the non-specific codes were present as immediate, intermediate,

associated or external cause

• As before, redistribution based on random sampling within package, by age 

group and sex

(2) ICD packages



(2) ICD packages

Non-specific code ICD name Package

I50.0 Congestive heart failure

Heart failure unspecified right or left

I50.9 Heart failure, unspecified

I50.1 Left ventricular failure Left heart failure

I27.0 Primary pulmonary hypertension

Right heart failure and pulmonary heart 

disease

I27.2 Other secondary pulmonary hypertension

I27.8
Other specified pulmonary heart 

diseases

I27.9 Pulmonary heart disease, unspecified

I28.9
Disease of pulmonary vessels, 

unspecified



(2) ICD packages

Specific code

Non-specific code in external, 

immediate, intermediate, 

associated?



(2) ICD packages

Specific code

Specific code

Specific code

Target distribution

(stratified by age and sex)



(3) Internal redistribution

Non-specific code

Any specific codes in 

external, immediate, 

intermediate, associated?



• Final step in the process, applied to all deaths that had not yet been redistributed

• Randomly selected on specific code across all specific or redistributed deaths, by age group 

and sex

(4) All causes 

R54 Age-related physical debility

R99 Ill-defined and unknown cause of mortality

R09.2 Respiratory arrest

I46.9 Cardiac arrest, cause unspecified



• Causes with less than 5 occurrences are not considered as target (e.g., rabies)

• Algorithm makes sure that sex-specific causes are not redistributed to other 

sex (e.g., prostate cancer in women)

• If age/sex specific target does not have enough deaths, then all-age target was 

considered; if still not sufficient, then redistribute to complete target

• If target empty, then redistribute to all causes

Some details..



REDISTRIBUTION RESULTS
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