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Deliverables

Question

1
Which regions of SENSW see the highest prevalence of COPD (by SA2)? What practices should be targeted for CC 

Match by SA2?

2 What are the % patient representations for COPD

3 Is there an effect of patient seeing GP post COPD admission on readmission. 72 hours?

The table below lists the February deliverables for the Data Capture Plan that have been addressed by the Collaborative 

Commissioning Data Analytics team using the LUMOS data asset.
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Prevalence of COPD by SA3
LUMOS data can only be reported at the SA3 level due to ethics guidelines. COPD prevalence is highest in the Goulburn –

Mulwaree SA3 with 4.3% of the LUMOS population in this SA3 having COPD. The prevalence is lowest in the Queanbeyan 

SA3 at 1.2%, ignoring the Illawarra Catchment Reserve SA3 due to small population size

Notes

• Patients were extracted from the LUMOS dataset, including their COPD status, as of the 2019 calendar year. Patients were included in this analysis if they had a recorded 

SA2 code located within the South Eastern NSW Primary Health Network (PHN106). SA2s were mapped to the SA3 level to conform with LUMOS ethics guidelines

SA3 Code SA3 Name LUMOS population COPD Prevalence (%)

10105 Goulburn - Mulwaree 17,576 4.3

11303 Wagga Wagga 377 3.4

10104 South Coast 14,463 3.3

10106 Young - Yass 1,224 2.9

10701 Dapto - Port Kembla 7,485 2.4

10703 Kiama - Shellharbour 12,187 2.2

10103 Snowy Mountains 1,396 1.6

10704 Wollongong 31,565 1.4

10102 Queanbeyan 11,106 1.2

10702 Illawarra Catchment Reserve 14 0
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Map of COPD prevalence by SA3

Note: Labels for some SA3s have 

been omitted for display purposes. 

See the table on the previous slide to 

infer what SA3s these refer to
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COPD Re-admissions/presentations within 
28 days

The tables below shows the number of hospital admissions and ED presentations where COPD was the primary reason. The 

number of COPD re-admissions and re-presentations within 28 days is also shown, noting the small magnitude in volumes. 

As of the 2019 calendar year, the percentage of COPD-related re-admissions was 17.58% and the percentage of COPD

related ED presentations was 13.9%. See Appendix A1 for cohort definition and methodology.

Calendar Year
No. COPD hospital

admissions

No. COPD re-
admissions within 

28 days
Re-admission %

2017 623 98 15.73

2018 650 125 19.23

2019 660 116 17.58
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Calendar Year
No. COPD ED
presentations

No. COPD ED 
re-presentations 
within 28 days

Re-presentation %

2017 578 73 12.63

2018 591 72 12.18

2019 626 87 13.9

Hospital COPD

re-admissions

ED COPD

re-presentations



All-cause Re-admissions/presentations 
within 28 days

Due to the small volumes of COPD specific re-admission and re-presentation events within 28 days, this slide expands the 

scope to consider all-cause hospital events for the COPD cohort in SENSW. For 2019, the percentage of re-admissions 

within 28 days was 49.35% of all-cause hospital admissions in that year and the percentage of all-cause re-

presentations was 34.68%, indicating that the cohort are frequently returning to the hospital

Calendar Year
No. all-cause hospital

admissions

No. all-cause 
re-admissions 
within 28 days

Re-admission %

2017 10,591 5,244 49.51

2018 10,588 5,174 48.87

2019 10,645 5,253 49.35
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Calendar Year
No. all-cause ED

presentations

No. all-cause ED 
re-presentations 
within 28 days

Re-presentation %

2017 8,625 3,191 37.00 

2018 8,625 3,133 36.32 

2019 8,889 3,083 34.68 

Hospital all-cause

re-admissions

ED all-cause

re-presentations



Impact of GP visit on readmission
The impact of a GP visit following discharge from hospital on re-admissions was modelled using the COPD population across 

NSW (to obtain a larger sample size) and only for patients residing in SENSW. Generally, there is a relative decrease in 

readmissions for patients that see a GP following their discharge from hospital, except for the NSW cohort that see 

their GP in the first 3 days following discharge. For the SENSW cohort, there is a relative decrease in 28 day re-

admissions of 19% if the patient saw their GP in the first 3 days following discharge.

7
Relative increase in re-admissionRelative decrease in re-admission

Note:

- Error bars for the SENSW 

estimate are wider compared to 

the NSW estimate due to 

smaller number of observations 

in the SENSW cohort, hence the 

higher degree of uncertainty

- Day 0 is counted as a day so 

“GP day 0 to 2” considers the 

first 3 days



March Deliverables

Question Points for clarification

1 What are the no. of ED presentations for COPD?

• Is this all-cause or COPD-related ED presentations? 

If the latter, is there a list of COPD related codes, 

noting ED uses multiple clinical code sets (e.g. 

SNOMED, ICD-10, ICD-9, etc.)

2 What % of COPD patients have a Chronic Disease Care Plan

• Is there a time period to analysis uptake of MBS 

item 721? Noting that the claiming periods are 

generally every 24 months; shorter in certain 

circumstances

3 What % of patients receive a MDT intervention?
• Is there a list of MBS items related to MDT 

intervention?

4 How many COPD patients access pulmonary rehabilitation?

• This will be analysed using the Non-admitted 

Patient (NAP) data within LUMOS. Is there a list of 

Tier 2 of service codes that should be extracted?

The table below lists the upcoming March deliverables for the Data Capture Plan that will be addressed by the Collaborative 

Commissioning Data Analytics team using the LUMOS data asset
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Appendix



Appendix A.
Re-admissions / re-presentations within 28 days



A1. Methodology
The methodology pertaining the 28 days COPD re-admission and re-presentation analysis (slides 5 to 6) is as follows,

• Cohort definition: Patients diagnosed with COPD either in GP or AP setting (GP_COPD = 1 or AP_COPD = 1) and attends a 

LUMOS GP practice located in South Eastern NSW PHN (AREA_ID = 106). This cohort was extracted from the LUMOS Patient 

Summary table

• Identifying COPD related events:

• 1. COPD hospital admissions. The definition was taken from the Bureau of Health Information publication, Bureau of Health 

Information. Chronic Disease Care: Another piece of the picture. 2(2). Sydney (NSW); 2012.

• 2. COPD ED presentations. An ED presentation was considered COPD related if it had an ICD-10-AM or SNOMED code related to 

COPD (see Slide 12 for the complete list). Limitations: The ED table in LUMOS also uses other clinical codesets, such as ICD-9, 

hence this analysis likely underestimates the number of COPD related ED presentations

• Identifying 28 day re-admission/presentation: The entire sequence of COPD related events for each patient were ordered in 

ascending dates (separation date for Admitted Patient and arrival date for Emergency Department). For each event in this 

sequence, if the proceeding event fell within 28 days then we flag this proceeding event as a re-admission or re-presentation event

• Other rules: Admitted Patient records were aggregated into a single stay number to represent a single hospital admission event. 

For example, a patient could transfer between different care types and this would be represented as multiple rows in the AP 

dataset; for the purposes of counting hospital admissions we combine these multiple records into a single admission event
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“… A principal diagnosis of COPD is identified by ICD-AM codes J41-J44, J47; and conditionally, J20 (only if 

there is a secondary diagnosis of J41-J44 or J47).” (p. 26)

https://www.bhi.nsw.gov.au/BHI_reports/Insights_Series/chronic_disease_care_another_piece_of_the_picture


A2. COPD codes for ED presentations
The ICD-10-AM and SNOMED codes used to identify Emergency Department events related to COPD are shown below. This 

is based on the definitions used in the Collaborative Commissioning Data Analytics team. Note: The ED table in LUMOS also 

uses other clinical codesets, such as ICD-9, however this have not been included in this analysis

Clinical Codeset Codes used

ICD-10-AM
J40, J41.0, J41.1, J41.2, J41.8, J42, J43.0, J43.1, J43.2, J43.8, J43.9, J44.0, J44.1, J44.8, J44.9

SNOMED

195951007
Acute exacerbation of chronic obstructive airways disease 

(disorder)

285381006
Acute infective exacerbation of chronic obstructive airways 

disease (disorder)

13645005 Chronic obstructive lung disease (disorder)

32398004 Bronchitis (disorder)

16146001 Viral bronchitis (disorder)

196001008
Chronic obstructive pulmonary disease with acute lower 

respiratory infection (disorder)

87433001 Pulmonary emphysema (disorder)
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A3. Comparison with LHD analysis
As a sense check, our analysis on hospital re-admission and ED re-presentations conducted using LUMOS was compared 

against the analysis done by Akshay at the LHD level. Our analysis reflects a higher percentage of COPD hospital re-

admission and re-presentation (See slides 5 to 6) compared to the LHD analysis displayed below,

The table below lists the potential points of differences between the LUMOS and LHD analysis,

LUMOS analysis LHD analysis

Data • LUMOS data asset, which is a subset of the 

NSW population so reflected volumes are lower

• Health Information Exchange (HIE) database

Cohort • Patients diagnosed with COPD either in the GP 

or admitted patient setting and attend a LUMOS 

GP practice located in the South Eastern 

Primary Health Network (PHN106)

• Unclear. Cohort is potentially identified from the 

facility ID for the Southern NSW LHD only. To 

be clarified with Akshay

Clinical codeset • BHI definition for hospital re-admission

• ICD-10-AM and SNOMED COPD related codes 

for ED re-presentation

• Australian Refined Diagnosis Related Groups 

(AR-DRG)

28 days definition • COPD-related event in the 28 days following 

another COPD-related event

• Unclear. To be clarified with Akshay
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A4. Comparison with BHI analysis
Our hospital re-admission results using the LUMOS data was also compared to the Bureau of Health Information COPD 

analysis since we are using the same definitions (see Slide 11). BHI reports results at the LHD level so to reflect the South

Eastern NSW PHN, both the Illawarra Shoalhaven and Southern NSW LHD numbers are shown. 

The results using LUMOS show a lower number of COPD hospitalisations, which is to be expected given the activity we 

observe in the data reflects the subset of patients enrolled in LUMOS GP practices. The rate of re-admissions is also 

higher in the LUMOS data. This may reflect our use of more recent data (Jan to Dec 2019 compared to Jul 2009 to Jun 

2010), but also patients enrolled in LUMOS are generally of poorer health hence may have higher rates of poorer outcomes
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BHI Results (Jul 2009 to Jun 2010) LUMOS Results (Jan to Dec 2019)

LHD Number of COPD 

hospitalisations

Crude 

readmission rate

Number of COPD 

hospitalisations

Crude readmission 

rate

Illawarra Shoalhaven LHD 1,221 13.8
660 17.58

Southern NSW LHD 1,020 12.5

Notes

• Source: Bureau of Health Information. Chronic Disease Care: Another piece of the picture. 2(2). Sydney (NSW); 2012. p. 20-22

• The BHI results are for the period July 2009 to June 2010 whereas our LUMOS analysis is based on the period Jan to Dec 2019

• Crude readmission rate from the BHI results refers to “COPD discharges followed by condition-specific readmissions to any NSW 

hospital within 28 days, as a proportion of total principal diagnosis hospitalisations”. Based on this text description, our methods using 

the LUMOS data align to this definition

https://www.bhi.nsw.gov.au/BHI_reports/Insights_Series/chronic_disease_care_another_piece_of_the_picture


Appendix B.
Impact of GP visit within 3 days of discharge on re-admissions



B1. Methodology
The methodology of the impact of a GP visit within 3 days of discharge on readmissions is as follows,

• Inclusion / Exclusion criteria

• Adults ages 20+

• LUMOS data from 2017 to 2019

• South-Eastern NSW (SENSW) PHN selected

• All admissions and readmissions were unplanned

• COPD patients were defined as being diagnosed either at the GP or during hospitalisation

• Readmissions prior to the GP visit or within the GP follow-up period were removed to ensure the impact 

was appropriately measured

• Statistical analysis

• A logistic regression model was used to analyse the effect of a GP visit within 3 days (0-2 days) on the 

outcome of 28-day readmission.

• The impact of GP visits on readmission were adjusted for various patient factors (see Appendix B2)



B1. Patient factors adjusted for
Below lists the various patient factors that were adjusted for in the regression model. This includes both patient 

sociodemographic factors and historical health activity. The modelled reference category is also shown.

• Number of medications (Categorical; Ref: 0)

• Mode of separation (Categorical; Ref: Discharge by hospital)

• Length of Stay (Categorical; Ref: 2-7 days)

• Number of principal procedures (Categorical; Ref: 0)

• Historical hospital usage 1 year prior (Numeric)

▪ Length of overnight stay for planned admissions

▪ Length of overnight stay for unplanned admissions

▪ Number of same-day unplanned admissions

▪ Number of non GP-type ED visits

▪ Number of GP-type ED visits

▪ Number of days visiting NAP clinics

• GP visit 1 year prior (Categorical)

• GP-type ED visit post discharge (Ref: No)

• Non GP-type ED visit post discharge (Ref: No)

• Age group (Categorical; Ref: 40-49)

• Gender (Ref: Male)

• SEIFA index (Categorical; Ref: 1st quintile)

• Martial Status (Categorical; Ref: Married)

• Smoking Status (Categorical; Ref: No)

• Remoteness (Categorical; Ref: Major cities)

• Number of conditions (Categorical; Ref: 0)



B3. Detailed model output
Table 1. Model output for all SE NSW where the 

outcome variable was Readmission within 3-27 days 

and the exposure variable was GP visit within 0-2 days

Table 2. Model output for all NSW where the outcome 

variable was Readmission within 3-27 days and the 

exposure variable was GP visit within 0-2 days



B3. Detailed model output
Table 3. Model output for all SE NSW where the 

outcome variable was Readmission within 2-7 days 

and the exposure variable was GP visit within 0-1 days

Table 4. Model output for all NSW where the outcome 

variable was Readmission within 2-7 days and the 

exposure variable was GP visit within 0-1 days



B3. Detailed model output
Table 5. Model output for all SE NSW where the 

outcome variable was Readmission within 7-27 days 

and the exposure variable was GP visit within 0-6 days

Table 6. Model output for all NSW where the outcome 

variable was Readmission within 7-27 days and the 

exposure variable was GP visit within 0-6 days



B3. Detailed model output
Table 7. Model output for all SE NSW where the 

outcome variable was Readmission within week 5 to 12 

and the exposure variable was GP visit within 0-27 days

Table 8. Model output for all NSW where the outcome 

variable was Readmission within week 5 to 12 and the 

exposure variable was GP visit within 0-27 days


