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HypothesisHypothesis

Does socioDoes socio--economic disadvantage increase the economic disadvantage increase the 
risk of developing heart disease and reduce the risk of developing heart disease and reduce the 
chances of receiving appropriate care?chances of receiving appropriate care?



“…“… we have been discussing the ischaemic heart we have been discussing the ischaemic heart 
disease (IHD) analysis and decided we would like to disease (IHD) analysis and decided we would like to 
look in more detail at some diseases within the IHD look in more detail at some diseases within the IHD 
grouping.  We are particularly interested in acute grouping.  We are particularly interested in acute 
myocardial infarction (AMI).  I think this has specific myocardial infarction (AMI).  I think this has specific 
icd9/10 codes, but icd9/10 codes, but i'mi'm not sure...not sure...

CCan you produce age/sex adjusted rates of an you produce age/sex adjusted rates of AMIsAMIs for for 
NSW by year from 96/97 to 01/02 and by postal area NSW by year from 96/97 to 01/02 and by postal area 
2001 boundaries?2001 boundaries?””



Crude specificationsCrude specifications

acute myocardial infarction emergency acute myocardial infarction emergency 
department admissions of NSW residents, and department admissions of NSW residents, and 
their procedurestheir procedures
acute myocardial infarction deaths of NSW acute myocardial infarction deaths of NSW 
residentsresidents
geographic unit geographic unit –– postal areapostal area
6 year study period 6 year study period 
annual indirect standardised separation ratiosannual indirect standardised separation ratios
annual indirect standardised mortality ratiosannual indirect standardised mortality ratios



Data requirementsData requirements

SocioSocio--Economic DisadvantageEconomic Disadvantage
SocioSocio--Economic Indexes For Areas (SEIFA)Economic Indexes For Areas (SEIFA)

Index of AdvantageIndex of Advantage\\DisadvantageDisadvantage
Index of DisadvantageIndex of Disadvantage
Index of Economic ResourcesIndex of Economic Resources
Index of Education and OccupationIndex of Education and Occupation

Acute myocardial infarctionAcute myocardial infarction
Inpatient Statistics Collection (ISC)Inpatient Statistics Collection (ISC)
ABS Mortality DatasetsABS Mortality Datasets

Appropriate CareAppropriate Care
procedures performed in treating the patient during their hospitprocedures performed in treating the patient during their hospitalisationalisation

Population figuresPopulation figures
Standard populationStandard population
Special populationSpecial population



HOISTHOIST
(Health Outcomes Information Statistical Toolkit)(Health Outcomes Information Statistical Toolkit)

HOIST is a SASHOIST is a SAS--based 'data warehouse' operated by the Centre for based 'data warehouse' operated by the Centre for 
Epidemiology and Research of the NSW Department of Health. Epidemiology and Research of the NSW Department of Health. 

It brings together most of the data collections often used in poIt brings together most of the data collections often used in population health pulation health 
surveillance in NSW, and contains all the available historical dsurveillance in NSW, and contains all the available historical data for each ata for each 
collection. collection. 

HOIST data are in one format HOIST data are in one format -- SAS datasets SAS datasets -- and HOIST code values are, and HOIST code values are, 
as far as possible, consistent across time and among datasets. as far as possible, consistent across time and among datasets. 

HOIST provides a common data analysis environment across the pubHOIST provides a common data analysis environment across the public lic 
health network in NSW. health network in NSW. 













Index of DisadvantageIndex of Disadvantage

focuses on low income earners, relatively lower focuses on low income earners, relatively lower 
educational attainment and high unemployment. educational attainment and high unemployment. 
NSW average is 1000NSW average is 1000
llowerower values indicate areas of disadvantage values indicate areas of disadvantage 
available for each Census yearavailable for each Census year

1986, 1991, 1996, 2001 1986, 1991, 1996, 2001 

Census Collection District (CCD) is smallest Census Collection District (CCD) is smallest 
geographical area available.  All other geographical geographical area available.  All other geographical 
areas aggregated upareas aggregated up



Acute myocardial infarction Acute myocardial infarction 
hospitalisationshospitalisations

Inpatient Statistics Collection (ISC)Inpatient Statistics Collection (ISC)
is a survey (or a census?) of all inpatients treated in NSW is a survey (or a census?) of all inpatients treated in NSW 
hospitalshospitals
the survey covers approximately 70 variables, and since 1 July the survey covers approximately 70 variables, and since 1 July 
1993 both public and private hospitals1993 both public and private hospitals
Interstate data contains records on NSW residents who are Interstate data contains records on NSW residents who are 
admitted to hospitals outside NSW. Datasets from 1995/96 admitted to hospitals outside NSW. Datasets from 1995/96 
onwards contain interstate data onwards contain interstate data 
financial year collection from beginning on 1 July through to financial year collection from beginning on 1 July through to 
30 June of the following year 30 June of the following year 
pre (and including) 1996/97 uses ICD9 codes, and 1997/98 pre (and including) 1996/97 uses ICD9 codes, and 1997/98 
onwards data has ICD10 codes for primary diagnosisonwards data has ICD10 codes for primary diagnosis



Acute myocardial infarction mortalityAcute myocardial infarction mortality

ABS Mortality DatasetsABS Mortality Datasets
one record for each death registered in Australia one record for each death registered in Australia 
since 1st January, 1964 to 31st December 2004since 1st January, 1964 to 31st December 2004
pre 1997 uses ICD9 codes, and 1997 onwards data pre 1997 uses ICD9 codes, and 1997 onwards data 
has ICD10 codes for cause of death has ICD10 codes for cause of death 
calendercalender year collection of recordsyear collection of records



SubsettingSubsetting AMI recordsAMI records

Must have a diagnosis which is chiefly responsible Must have a diagnosis which is chiefly responsible 
for the admission as;for the admission as;

ICD9 CodesICD9 Codes
410 and 411410 and 411

ICD10 CodesICD10 Codes
I20.0 (Unstable angina), and I20 to I24.9I20.0 (Unstable angina), and I20 to I24.9



* Download ISC 1996/1997 hospital data *;
data work.isc9697;

set isc.isc9697(keep =  ADMDATE SEPDATE PCODE SEX YEAR AHSRES CSRCREF AGE AGEGRP
ICD1 PROC1 PROC2 PROC3 PROC4 PROC5 PROC6 PROC7 PROC8 PROC9 PROC10);

where CSRCREF='B'
and AHSRES in ("01", "02", "03", "04", "05", "06", "07", "08", "09", "10", "11", "12", "13", "14", "15", "16")
and ((icd1 =: '410') or (icd1 =: '411'));

run;

* Download ISC 1997/1998 hospital data *;
data work.isc9798;

set isc.isc9798(keep =  ADMDATE SEPDATE PCODE SEX YEAR AHSRES CSRCREF AGE AGEGRP ICD10D1
PROCBL1 PROCBL2 PROCBL3 PROCBL4 PROCBL5 
PROCBL6 PROCBL7 PROCBL8 PROCBL9 PROCBL10);

where CSRCREF='B'
and AHSRES in ("01", "02", "03", "04", "05", "06", "07", "08", "09", "10", "11", "12", "13", "14", "15", "16")
and ((icd10d1 = 'I20.0') or ((icd10d1 >= 'I21') and (icd10d1 <= 'I24.9')));

run;

Creating annual AMI hospitalisation datasets

* Download ISC 2000/2001 hospital data *;
data work.eoc0001;

set isc.eoc0001(keep=  ADMDATE SEPDATE PCODE SEX YEAR AHSRES SRCREFC AGE AGEGRP ICD10d1 
PROCBL1 PROCBL2 PROCBL3 PROCBL4 PROCBL5 
PROCBL6 PROCBL7 PROCBL8 PROCBL9 PROCBL10);

where (SRCREFC='1' or SRCREFC = '01')
and AHSRES in ("01", "02", "03", "04", "05", "06", "07", "08", "09", "10", "11", "12", "13", "14", "15", "16")
and ((icd10d1 = 'I20.0') or ((icd10d1 >= 'I21') and (icd10d1 <= 'I24.9')));

run;



Appropriate CareAppropriate Care

Emergency department hospital admissions Emergency department hospital admissions 
diagnosed with acute myocardial infarction and diagnosed with acute myocardial infarction and 
received an appropriate procedure ;received an appropriate procedure ;

Cardiac catheterisation Cardiac catheterisation 
Intervention angiography (stents)Intervention angiography (stents)
CABG (Coronary artery bypass grafts)CABG (Coronary artery bypass grafts)



Procedure Codes definedProcedure Codes defined

ICD9 Procedure Codes ;ICD9 Procedure Codes ;
37.2 37.2 -- 37.23 : Cardiac catheterisation 37.23 : Cardiac catheterisation 
36.0 36.0 -- 36.09 : Intervention angiography (stents)36.09 : Intervention angiography (stents)
36.1 36.1 -- 36.19 : CABG (Coronary artery bypass grafts)36.19 : CABG (Coronary artery bypass grafts)

ICD10 Procedure Codes ;ICD10 Procedure Codes ;
667667--669 : Cardiac catheterisation669 : Cardiac catheterisation
670670--671 : Intervention angiography (stents)671 : Intervention angiography (stents)
672672--680 : CABG (Coronary artery bypass grafts)680 : CABG (Coronary artery bypass grafts)



Sample code to extract Stent Sample code to extract Stent 
procedures 1996/97 procedures 1996/97 

data isc9697_AMI_STENT;data isc9697_AMI_STENT;
set ami.isc9697_ami_ed(keep = ADMDATE SEPDATE PCODE SEX YEAR AHSset ami.isc9697_ami_ed(keep = ADMDATE SEPDATE PCODE SEX YEAR AHSRES RES 

AGE AGEGRP PROC1 PROC2 PROC3 PROC4 AGE AGEGRP PROC1 PROC2 PROC3 PROC4 
PROC5 PROC6 PROC7 PROC8 PROC9 PROC10);PROC5 PROC6 PROC7 PROC8 PROC9 PROC10);

where AHSRES in ("01", "02", "03", "04", "05", "06", "07", "08",where AHSRES in ("01", "02", "03", "04", "05", "06", "07", "08", "09", "10", "11", "12", "09", "10", "11", "12", 
"13", "14", "15", "16")"13", "14", "15", "16")

and ('36.0' <= proc1 <='36.09'and ('36.0' <= proc1 <='36.09'
or '36.0' <= proc2 <='36.09'or '36.0' <= proc2 <='36.09'
or '36.0' <= proc3 <='36.09'or '36.0' <= proc3 <='36.09'
or '36.0' <= proc4 <='36.09'or '36.0' <= proc4 <='36.09'
or '36.0' <= proc5 <='36.09'or '36.0' <= proc5 <='36.09'
or '36.0' <= proc6 <='36.09'or '36.0' <= proc6 <='36.09'
or '36.0' <= proc7 <='36.09'or '36.0' <= proc7 <='36.09'
or '36.0' <= proc8 <='36.09'or '36.0' <= proc8 <='36.09'
or '36.0' <= proc9 <='36.09'or '36.0' <= proc9 <='36.09'
or '36.0' <= proc10 <='36.09') ;or '36.0' <= proc10 <='36.09') ;

run;run;



Data manipulation

INPUTS

ISC data

Population data

SEIFA data

OUTPUTS

Indirect standardisedIndirect standardised
separation ratiosseparation ratios

Export to dbf file Export to dbf file 
(for import into (for import into 
WinBugsWinBugs))


	Data management
	Hypothesis�
	Crude specifications
	Data requirements
	HOIST �(Health Outcomes Information Statistical Toolkit)
	Index of Disadvantage 
	Acute myocardial infarction hospitalisations
	Acute myocardial infarction mortality
	Subsetting AMI records
	Appropriate Care
	Procedure Codes defined
	Sample code to extract Stent procedures 1996/97 

