
Supplementary Table 1: Conditions included in the Australian 2012 National Healthcare 

Agreement preventable hospitalisation indicator 

Category ICD-10-AM diagnosis and procedure codes 

Chronic  

Angina I20, I24.0, I24.8, I24.9 as principal diagnosis only, exclude cases with procedure codes not in 

blocks [1820] to [2016] 

Asthma J45, J46 as principal diagnosis only 

Chronic obstructive pulmonary 

disease (COPD) 

J20, J41, J42, J43, J44, J47 as principal diagnosis only, J20 only with additional diagnoses of 

J41, J42, J43,J44, J47 

Congestive cardiac failure I50, I11.0, J81 as principal diagnosis only, exclude cases with the following procedure 

codes: 33172-00, 35304-00, 35305-00, 35310-02, 35310-00, 38281-11, 38281-07, 38278-01, 

38278-00, 38281-02, 38281-01, 38281-00, 38256-00, 38278-03, 38284-00, 38284-02, 

38521-09, 38270-01, 38456-19, 38456-15, 38456-12, 38456-11, 38456-10, 38456-07, 

38456-01, 38470-00, 38475-00, 38480-02, 38480-01, 38480-00, 38488-06, 38488-04, 

38489-04, 38488-02, 38489-03, 38487-00, 38489-02, 38488-00, 38489-00, 38490-00, 

38493-00, 38497-04, 38497-03, 38497-02, 38497-01, 38497-00, 38500-00, 38503-00, 

38505-00, 38521-04, 38606-00, 38612-00, 38615-00, 38653-00, 38700-02, 38700-00, 

38739-00, 38742-02, 38742-00, 38745-00, 38751-02, 38751-00, 38757-02, 38757-01, 

38757-00, 90204-00, 90205-00, 90219-00, 90224-00, 90214-00, 90214-02. 

Diabetes complications E10–E14.9 as principal diagnoses, and E10–E14.9 as additional diagnoses where the 

principal diagnosis was: hypersmolarity (E87.0), acidosis (E87.2), transient ischaemic attack 

(G45), nerve disorders and neuropathies (G50–G64), cataracts and lens disorders (H25–

H28), retinal disorders (H30–H36), glaucoma (H40–H42), myocardial infarction (I21–I22), 

other coronary heart diseases (I20, I23–I25), heart failure (I50), stroke and sequelae (I60–

I64, I69.0–I69.4), peripheral vascular disease (I70–I74), gingivitis and periodontal disease 

(K05), kidney diseases including end-stage renal disease (N00–N29), and renal dialysis (Z49)  

Hypertension I10, I11.9 as principal diagnosis only, exclude cases with procedure codes according to the 

list of procedures excluded from the Congestive cardiac failure category above. 

Iron deficiency anaemia D50.1, D50.8, D50.9 as principal diagnosis only. 

Nutritional deficiencies E40, E41, E42, E43, E55.0, E64.3 as principal diagnosis only. 

Rheumatic heart disease I00 to I09 as principal diagnosis only. (Note: includes acute rheumatic fever) 

Acute  

Appendicitis with generalised 

peritonitis 

K35.0 in any diagnosis field 

Cellulitis L03, L04, L08, L88, L98.0, L98.3 as principal diagnosis only, exclude cases with any 

procedure except those in blocks 1820 to 2016 or if procedure is 30216-02, 30676-00, 

30223-02, 30064-00, 34527-01, 34527-00, 90661-00 and this is the only listed procedure 

Convulsions and epilepsy G40, G41, O15, R56 as principal diagnosis only 

Dehydration and gastroenteritis A09.9, E86, K52.2, K52.8, K52.9 as principal diagnosis only. 

Dental conditions K02, K03, K04, K05, K06, K08, K09.8, K09.9, K12, K13 as principal diagnosis only. 

Ear, nose and throat infections H66, H67, J02, J03, J06, J31.2 as principal diagnosis only. 

Gangrene R02 in any diagnosis field 

Pelvic inflammatory disease N70, N73, N74 as principal diagnosis only. 

Perforated/bleeding ulcer K25.0, K25.1, K25.2, K25.4, K25.5, K25.6, K26.0, K26.1, K26.2, K26.4, K26.5, K26.6, K27.0, 

K27.1, K27.2, K27.4, K27.5, K27.6, K28.0, K28.1, K28.2, K28.4, K28.5, K28.6 as principal 

diagnosis only. 

Pyelonephritis N10, N11, N12, N13.6, N39.0 as principal diagnosis only. 

Vaccine-preventable  

Influenza and pneumonia J10, J11, J13, J14, J15.3, J15.4, J15.7, J15.9, J16.8, J18.1, J18.8 in any diagnosis field, excludes 

cases with additional diagnosis of D57 (sickle-cell disorders) and people under 2 months 

Other vaccine-preventable 

conditions 

A35, A36, A37, A80, B05, B06, B16.1, B16.9, B18.0, B18.1, B26, G00.0, M01.4 in 

any diagnosis field 

  



Supplementary Figure 1: Distribution of: (a) density of full time workload equivalent (FWE) 

general practitioners (GPs) per 10,000 residents across Statistical Local Areas (SLAs) in 

NSW. (b) Remoteness categories across SLAs in NSW, using remoteness categories from 

the Accessibility/Remoteness Index of Australia (ARIA+). 

(a) Quintiles of the density of full time workload equivalent GPs per 10,000 residents 

 

 

(b) Remoteness of area (ARIA+) 

   

 

 

 

 

 



Supplementary Figure 2: Number of admissions and incidence rate ratios (IRRs) 

for person-level predictors of any preventable hospitalisation, in multilevel 

Poisson models simultaneously adjusted for all person-level variables and area-

level quintiles of full time workload equivalent GPs 

  

Variable

Total cohort
Age

Gender

Aboriginal status

Highest education qualification

Language spoken at home

Partnership status

Employment status

Annual household income

Private health insurance

Number of people can depend on

Index score of healthy behaviours

Body Mass Index

Self-rated health

Number of comorbidities

Functional limitations

Psychological distress

45-54 years
55-64 years
65-74 years
75-84 years
85+ years

Males
Females

Non-Aboriginal
Aboriginal
Missing / unknown

Did not complete high school
High school or equivalent
University or higher
Missing / unknown

English only
Language other than English

Married or partnered
Single
Widowed or separated
Missing / unknown

Not working
Part time
Full time
Missing / unknown

<$10,000
$10,000 - $29,999
$30,000 - $49,999
$50,000 - $69,999
$70,000 or more
Rather not say
Missing / unknown

None
Private (extras)
Private (no extras)
DVA health care
Health care card

0 people
1-4 people
5-10 people
11+ people
Missing / unknown

No positive behaviours
1 positive behaviour
2 positive behaviours
3 positive behaviours
4 positive behaviours

Underweight
Healthy weight
Overweight
Obese
Missing / unknown

Excellent
Very good
Good
Fair
Poor
Missing / unknown

None
1 comorbidity
2 comorbidities
3 or more comorbidities

No limitation
Minor limitation
Mild limitation
Moderate limitation
Severe limitation
Missing / unknown

Low distress
Moderate distress
High distress
Very high distress
Missing / unknown

N

  
  
  
  

 76,265 
 84,402 
 57,441 
 36,534 
 8,113 

  
  
  

 121,813 
 140,942 

  
  
  

 256,181 
 1,910 
 4,664 

  
  
  

 89,013 
 109,146 
 60,196 
 4,400 

  
  
  

 237,801 
 24,954 

  
  
  

 195,507 
 14,787 
 50,873 
 1,588 

  
  
  

 130,380 
 49,536 
 78,319 
 4,520 

  
  
  

 14,705 
 62,328 
 39,774 
 27,381 
 61,556 
 43,274 
 13,737 

  
  
  

 44,444 
 128,845 
 37,744 
 4,716 

 47,006 
  
  
  

 16,434 
 100,932 
 96,497 
 38,050 
 10,842 

  
  
  

 2,126 
 22,194 
 92,552 

 112,939 
 32,944 

  
  
  

 20,798 
 89,889 
 95,471 
 54,160 
 2,437 

  
  
  

 38,153 
 93,583 
 85,735 
 30,448 
 5,564 
 9,272 

  
  
  

 107,122 
 91,984 
 44,139 
 19,510 

  
  
  

 77,820 
 39,074 
 43,677 
 39,536 
 36,495 
 26,153 

  
  
  

 199,705 
 37,934 
 13,006 
 5,194 
 6,916 

Persons
n

  
  
  
  

 3,128 
 6,154 
 8,333 
 9,932 
 3,006 

  
  
  

 16,661 
 13,892 

  
  
  

 29,101 
 485 
 967 

  
  
  

 13,999 
 11,591 
 3,949 
 1,014 

  
  
  

 27,502 
 3,051 

  
  
  

 19,454 
 1,834 
 9,027 
 238 

  
  
  

 23,857 
 2,689 
 3,524 
 483 

  
  
  

 3,218 
 10,882 
 3,478 
 1,706 
 2,629 
 5,469 
 3,171 

  
  
  

 4,260 
 11,221 
 3,813 
 1,841 
 9,418 

  
  
  

 1,981 
 12,677 
 9,773 
 4,020 
 2,102 

  
  
  

 302 
 3,622 

 13,263 
 10,681 
 2,685 

  
  
  

 3,132 
 9,022 

 10,186 
 7,774 
 439 

  
  
  

 1,249 
 5,383 

 10,067 
 8,798 
 3,264 
 1,792 

  
  
  

 5,193 
 8,335 
 8,943 
 8,082 

  
  
  

 2,940 
 1,920 
 3,616 
 5,501 

 12,779 
 3,797 

  
  
  

 20,688 
 5,015 
 2,226 
 1,096 
 1,528 

Admissions
(per 100 p-years)

(1.46)
(2.60)
(5.21)
(9.95)

(14.37)

(4.90)
(3.55)

(4.08)
(9.14)
(7.35)

(5.65)
(3.81)
(2.36)
(8.45)

(4.15)
(4.45)

(3.57)
(4.52)
(6.41)
(6.16)

(6.60)
(1.94)
(1.61)
(3.80)

(7.72)
(6.28)
(3.13)
(2.23)
(1.55)
(4.50)
(8.39)

(3.44)
(3.15)
(3.59)

(13.02)
(7.23)

(4.34)
(4.53)
(3.64)
(3.78)
(6.97)

(5.07)
(5.82)
(5.14)
(3.39)
(2.98)

(5.55)
(3.60)
(3.82)
(5.18)
(6.53)

(1.16)
(2.05)
(4.21)

(10.63)
(23.28)
(7.18)

(1.74)
(3.25)
(7.32)

(15.16)

(1.35)
(1.75)
(2.96)
(5.00)

(12.99)
(5.20)

(3.72)
(4.76)
(6.24)
(7.74)
(7.74)

IRR

-

1.00
1.31
1.89
2.58
3.13

1.00
0.76

1.00
1.74
1.01

1.00
0.93
0.88
1.09

1.00
0.98

1.00
1.12
1.13
1.20

1.00
0.86
0.87
0.90

1.00
0.91
0.84
0.84
0.80
0.94
1.15

1.00
1.07
0.97
1.15
1.05

1.00
1.10
1.10
1.25
1.20

0.97
1.00
0.93
0.84
0.83

1.06
1.00
0.96
1.03
1.14

1.00
1.22
1.60
2.48
4.12
2.22

1.00
1.35
2.09
2.95

1.00
0.98
1.20
1.41
2.08
1.56

1.00
1.01
1.01
0.96
1.07

Incidence rate ratio
(95% CIs)

-

(ref)
(1.25 - 1.37)
(1.79 - 1.98)
(2.45 - 2.71)
(2.94 - 3.33)

(ref)
(0.74 - 0.77)

(ref)
(1.59 - 1.91)
(0.95 - 1.08)

(ref)
(0.90 - 0.95)
(0.84 - 0.91)
(1.02 - 1.16)

(ref)
(0.94 - 1.02)

(ref)
(1.07 - 1.18)
(1.10 - 1.16)
(1.05 - 1.36)

(ref)
(0.82 - 0.90)
(0.83 - 0.91)
(0.82 - 0.99)

(ref)
(0.87 - 0.94)
(0.80 - 0.89)
(0.79 - 0.89)
(0.75 - 0.85)
(0.90 - 0.99)
(1.09 - 1.21)

(ref)
(1.03 - 1.11)
(0.92 - 1.01)
(1.08 - 1.21)
(1.01 - 1.09)

(ref)
(1.05 - 1.16)
(1.05 - 1.16)
(1.18 - 1.32)
(1.12 - 1.28)

(0.86 - 1.09)
(ref)

(0.89 - 0.96)
(0.80 - 0.87)
(0.79 - 0.87)

(1.02 - 1.11)
(ref)

(0.93 - 0.99)
(0.99 - 1.06)
(1.03 - 1.25)

(ref)
(1.14 - 1.30)
(1.51 - 1.71)
(2.32 - 2.65)
(3.82 - 4.45)
(2.05 - 2.40)

(ref)
(1.30 - 1.40)
(2.02 - 2.17)
(2.83 - 3.07)

(ref)
(0.93 - 1.04)
(1.14 - 1.26)
(1.34 - 1.48)
(1.97 - 2.18)
(1.48 - 1.64)

(ref)
(0.97 - 1.04)
(0.96 - 1.06)
(0.90 - 1.02)
(1.01 - 1.13)

orde
r3

0.25 0.5 1 2 4



Supplementary Figure 3: Number of admissions and incidence rate ratios (IRRs) 

for person-level predictors of chronic preventable hospitalisations, in multilevel 

Poisson models simultaneously adjusted for all person-level variables and area-

level quintiles of full time workload equivalent GPs 

  

Variable

Total cohort
Age

Gender

Aboriginal status

Highest education qualification

Language spoken at home

Partnership status

Employment status

Annual household income

Private health insurance

Number of people can depend on

Index score of healthy behaviours

Body Mass Index

Self-rated health

Number of comorbidities

Functional limitations

Psychological distress

45-54 years
55-64 years
65-74 years
75-84 years
85+ years

Males
Females

Non-Aboriginal
Aboriginal
Missing / unknown

Did not complete high school
High school or equivalent
University or higher
Missing / unknown

English only
Language other than English

Married or partnered
Single
Widowed or separated
Missing / unknown

Not working
Part time
Full time
Missing / unknown

<$10,000
$10,000 - $29,999
$30,000 - $49,999
$50,000 - $69,999
$70,000 or more
Rather not say
Missing / unknown

None
Private (extras)
Private (no extras)
DVA health care
Health care card

0 people
1-4 people
5-10 people
11+ people
Missing / unknown

No positive behaviours
1 positive behaviour
2 positive behaviours
3 positive behaviours
4 positive behaviours

Underweight
Healthy weight
Overweight
Obese
Missing / unknown

Excellent
Very good
Good
Fair
Poor
Missing / unknown

None
1 comorbidity
2 comorbidities
3 or more comorbidities

No limitation
Minor limitation
Mild limitation
Moderate limitation
Severe limitation
Missing / unknown

Low distress
Moderate distress
High distress
Very high distress
Missing / unknown

N

  
  
  
  

 76,265 
 84,402 
 57,441 
 36,534 
 8,113 

  
  
  

 121,813 
 140,942 

  
  
  

 256,181 
 1,910 
 4,664 

  
  
  

 89,013 
 109,146 
 60,196 
 4,400 

  
  
  

 237,801 
 24,954 

  
  
  

 195,507 
 14,787 
 50,873 
 1,588 

  
  
  

 130,380 
 49,536 
 78,319 
 4,520 

  
  
  

 14,705 
 62,328 
 39,774 
 27,381 
 61,556 
 43,274 
 13,737 

  
  
  

 44,444 
 128,845 
 37,744 
 4,716 

 47,006 
  
  
  

 16,434 
 100,932 
 96,497 
 38,050 
 10,842 

  
  
  

 2,126 
 22,194 
 92,552 

 112,939 
 32,944 

  
  
  

 20,798 
 89,889 
 95,471 
 54,160 
 2,437 

  
  
  

 38,153 
 93,583 
 85,735 
 30,448 
 5,564 
 9,272 

  
  
  

 107,122 
 91,984 
 44,139 
 19,510 

  
  
  

 77,820 
 39,074 
 43,677 
 39,536 
 36,495 
 26,153 

  
  
  

 199,705 
 37,934 
 13,006 
 5,194 
 6,916 

Persons
n

  
  
  
  

 1,455 
 3,711 
 5,868 
 7,056 
 1,932 

  
  
  

 11,874 
 8,148 

  
  
  

 18,962 
 386 
 674 

  
  
  

 9,678 
 7,425 
 2,235 
 684 

  
  
  

 17,932 
 2,090 

  
  
  

 12,701 
 1,147 
 5,999 
 175 

  
  
  

 16,462 
 1,435 
 1,848 
 277 

  
  
  

 2,253 
 7,633 
 2,143 
 974 

 1,304 
 3,530 
 2,185 

  
  
  

 2,801 
 6,752 
 2,435 
 1,291 
 6,743 

  
  
  

 1,300 
 8,299 
 6,294 
 2,686 
 1,443 

  
  
  

 199 
 2,571 
 8,926 
 6,662 
 1,664 

  
  
  

 2,081 
 5,628 
 6,626 
 5,390 
 297 

  
  
  

 552 
 2,930 
 6,390 
 6,397 
 2,551 
 1,202 

  
  
  

 2,487 
 4,950 
 6,293 
 6,292 

  
  
  

 1,420 
 1,063 
 2,150 
 3,627 
 9,256 
 2,506 

  
  
  

 13,462 
 3,240 
 1,567 
 717 

 1,036 

Admissions
(per 100 p-years)

(0.68)
(1.57)
(3.67)
(7.07)
(9.24)

(3.49)
(2.08)

(2.66)
(7.27)
(5.12)

(3.90)
(2.44)
(1.34)
(5.70)

(2.71)
(3.05)

(2.33)
(2.83)
(4.26)
(4.53)

(4.56)
(1.04)
(0.85)
(2.18)

(5.41)
(4.41)
(1.93)
(1.27)
(0.77)
(2.91)
(5.78)

(2.26)
(1.89)
(2.29)
(9.13)
(5.17)

(2.85)
(2.96)
(2.34)
(2.52)
(4.79)

(3.34)
(4.13)
(3.46)
(2.12)
(1.85)

(3.69)
(2.24)
(2.48)
(3.59)
(4.42)

(0.51)
(1.12)
(2.67)
(7.73)

(18.19)
(4.82)

(0.83)
(1.93)
(5.15)

(11.80)

(0.65)
(0.97)
(1.76)
(3.30)
(9.41)
(3.43)

(2.42)
(3.08)
(4.39)
(5.07)
(5.25)

IRR

-

1.00
1.53
2.38
3.15
3.53

1.00
0.62

1.00
2.06
1.03

1.00
0.88
0.80
1.02

1.00
1.03

1.00
1.08
1.14
1.28

1.00
0.82
0.87
0.84

1.00
0.92
0.82
0.82
0.73
0.94
1.19

1.00
1.02
0.93
1.09
1.04

1.00
1.12
1.14
1.34
1.23

0.91
1.00
0.89
0.78
0.81

1.08
1.00
0.95
1.05
1.13

1.00
1.33
1.87
3.09
5.38
2.77

1.00
1.59
2.76
4.11

1.00
1.04
1.26
1.55
2.32
1.76

1.00
0.95
1.00
0.85
1.04

Incidence rate ratio
(95% CIs)

-

(ref)
(1.44 - 1.63)
(2.22 - 2.54)
(2.94 - 3.37)
(3.25 - 3.84)

(ref)
(0.61 - 0.64)

(ref)
(1.85 - 2.28)
(0.95 - 1.11)

(ref)
(0.85 - 0.90)
(0.76 - 0.85)
(0.94 - 1.11)

(ref)
(0.98 - 1.08)

(ref)
(1.01 - 1.15)
(1.10 - 1.17)
(1.10 - 1.48)

(ref)
(0.77 - 0.87)
(0.82 - 0.92)
(0.74 - 0.95)

(ref)
(0.87 - 0.96)
(0.77 - 0.87)
(0.75 - 0.89)
(0.68 - 0.79)
(0.89 - 0.99)
(1.12 - 1.26)

(ref)
(0.98 - 1.07)
(0.88 - 0.98)
(1.01 - 1.16)
(1.00 - 1.09)

(ref)
(1.06 - 1.19)
(1.07 - 1.21)
(1.25 - 1.43)
(1.13 - 1.32)

(0.79 - 1.05)
(ref)

(0.85 - 0.93)
(0.75 - 0.82)
(0.76 - 0.86)

(1.03 - 1.14)
(ref)

(0.92 - 0.99)
(1.01 - 1.09)
(1.01 - 1.28)

(ref)
(1.22 - 1.46)
(1.71 - 2.05)
(2.81 - 3.40)
(4.85 - 5.97)
(2.49 - 3.09)

(ref)
(1.51 - 1.67)
(2.62 - 2.90)
(3.90 - 4.33)

(ref)
(0.96 - 1.12)
(1.18 - 1.35)
(1.45 - 1.66)
(2.17 - 2.48)
(1.64 - 1.90)

(ref)
(0.91 - 0.98)
(0.94 - 1.05)
(0.79 - 0.93)
(0.97 - 1.12)

orde
r3

0.25 0.5 1 2 4



Supplementary Figure 4: Number of admissions and incidence rate ratios (IRRs) 

for person-level predictors of acute preventable hospitalisations, in multilevel 

Poisson models simultaneously adjusted for all person-level variables and area-

level quintiles of full time workload equivalent GPs 

  

Variable

Total cohort
Age

Gender

Aboriginal status

Highest education qualification

Language spoken at home

Partnership status

Employment status

Annual household income

Private health insurance

Number of people can depend on

Index score of healthy behaviours

Body Mass Index

Self-rated health

Number of comorbidities

Functional limitations

Psychological distress

45-54 years
55-64 years
65-74 years
75-84 years
85+ years

Males
Females

Non-Aboriginal
Aboriginal
Missing / unknown

Did not complete high school
High school or equivalent
University or higher
Missing / unknown

English only
Language other than English

Married or partnered
Single
Widowed or separated
Missing / unknown

Not working
Part time
Full time
Missing / unknown

<$10,000
$10,000 - $29,999
$30,000 - $49,999
$50,000 - $69,999
$70,000 or more
Rather not say
Missing / unknown

None
Private (extras)
Private (no extras)
DVA health care
Health care card

0 people
1-4 people
5-10 people
11+ people
Missing / unknown

No positive behaviours
1 positive behaviour
2 positive behaviours
3 positive behaviours
4 positive behaviours

Underweight
Healthy weight
Overweight
Obese
Missing / unknown

Excellent
Very good
Good
Fair
Poor
Missing / unknown

None
1 comorbidity
2 comorbidities
3 or more comorbidities

No limitation
Minor limitation
Mild limitation
Moderate limitation
Severe limitation
Missing / unknown

Low distress
Moderate distress
High distress
Very high distress
Missing / unknown

N

  
  
  
  

 76,265 
 84,402 
 57,441 
 36,534 
 8,113 

  
  
  

 121,813 
 140,942 

  
  
  

 256,181 
 1,910 
 4,664 

  
  
  

 89,013 
 109,146 
 60,196 
 4,400 

  
  
  

 237,801 
 24,954 

  
  
  

 195,507 
 14,787 
 50,873 
 1,588 

  
  
  

 130,380 
 49,536 
 78,319 
 4,520 

  
  
  

 14,705 
 62,328 
 39,774 
 27,381 
 61,556 
 43,274 
 13,737 

  
  
  

 44,444 
 128,845 
 37,744 
 4,716 

 47,006 
  
  
  

 16,434 
 100,932 
 96,497 
 38,050 
 10,842 

  
  
  

 2,126 
 22,194 
 92,552 

 112,939 
 32,944 

  
  
  

 20,798 
 89,889 
 95,471 
 54,160 
 2,437 

  
  
  

 38,153 
 93,583 
 85,735 
 30,448 
 5,564 
 9,272 

  
  
  

 107,122 
 91,984 
 44,139 
 19,510 

  
  
  

 77,820 
 39,074 
 43,677 
 39,536 
 36,495 
 26,153 

  
  
  

 199,705 
 37,934 
 13,006 
 5,194 
 6,916 

Persons
n

  
  
  
  

 1,627 
 2,350 
 2,363 
 2,725 
 1,001 

  
  
  

 4,512 
 5,554 

  
  
  

 9,684 
 98 

 284 
  
  
  

 4,127 
 3,989 
 1,625 
 325 

  
  
  

 9,160 
 906 

  
  
  

 6,461 
 660 

 2,884 
 61 

  
  
  

 7,037 
 1,218 
 1,612 
 199 

  
  
  

 906 
 3,093 
 1,274 
 710 

 1,271 
 1,872 
 940 

  
  
  

 1,415 
 4,276 
 1,306 
 517 

 2,552 
  
  
  

 648 
 4,189 
 3,323 
 1,269 
 637 

  
  
  

 96 
 1,005 
 4,123 
 3,858 
 984 

  
  
  

 1,017 
 3,208 
 3,390 
 2,311 
 140 

  
  
  

 672 
 2,364 
 3,520 
 2,260 
 690 
 560 

  
  
  

 2,610 
 3,219 
 2,521 
 1,716 

  
  
  

 1,470 
 825 

 1,398 
 1,788 
 3,367 
 1,218 

  
  
  

 6,904 
 1,714 
 628 
 363 
 457 

Admissions
(per 100 p-years)

(0.76)
(0.99)
(1.48)
(2.73)
(4.79)

(1.33)
(1.42)

(1.36)
(1.85)
(2.16)

(1.67)
(1.31)
(0.97)
(2.71)

(1.38)
(1.32)

(1.18)
(1.63)
(2.05)
(1.58)

(1.95)
(0.88)
(0.74)
(1.57)

(2.17)
(1.79)
(1.15)
(0.93)
(0.75)
(1.54)
(2.49)

(1.14)
(1.20)
(1.23)
(3.66)
(1.96)

(1.42)
(1.50)
(1.24)
(1.19)
(2.11)

(1.61)
(1.61)
(1.60)
(1.23)
(1.09)

(1.80)
(1.28)
(1.27)
(1.54)
(2.08)

(0.62)
(0.90)
(1.47)
(2.73)
(4.92)
(2.24)

(0.87)
(1.25)
(2.06)
(3.22)

(0.68)
(0.75)
(1.14)
(1.63)
(3.42)
(1.67)

(1.24)
(1.63)
(1.76)
(2.56)
(2.31)

IRR

-

1.00
1.13
1.41
2.03
2.90

1.00
1.10

1.00
1.17
0.99

1.00
1.04
1.00
1.29

1.00
0.87

1.00
1.23
1.13
1.05

1.00
0.90
0.88
1.00

1.00
0.90
0.90
0.89
0.88
0.97
1.09

1.00
1.15
1.02
1.26
1.03

1.00
1.05
1.03
1.10
1.17

1.11
1.00
1.00
0.94
0.88

1.06
1.00
0.98
1.01
1.23

1.00
1.16
1.42
1.84
2.66
1.74

1.00
1.13
1.42
1.65

1.00
0.95
1.17
1.29
1.80
1.32

1.00
1.14
1.04
1.26
1.08

Incidence rate ratio
(95% CIs)

-

(ref)
(1.06 - 1.21)
(1.30 - 1.53)
(1.87 - 2.21)
(2.62 - 3.21)

(ref)
(1.05 - 1.15)

(ref)
(0.95 - 1.43)
(0.88 - 1.12)

(ref)
(1.00 - 1.09)
(0.93 - 1.06)
(1.15 - 1.45)

(ref)
(0.81 - 0.94)

(ref)
(1.13 - 1.33)
(1.07 - 1.18)
(0.82 - 1.36)

(ref)
(0.84 - 0.97)
(0.81 - 0.94)
(0.87 - 1.16)

(ref)
(0.84 - 0.97)
(0.82 - 0.99)
(0.80 - 0.99)
(0.80 - 0.98)
(0.90 - 1.06)
(0.99 - 1.20)

(ref)
(1.08 - 1.22)
(0.94 - 1.10)
(1.13 - 1.40)
(0.96 - 1.10)

(ref)
(0.97 - 1.15)
(0.94 - 1.12)
(0.99 - 1.21)
(1.04 - 1.31)

(0.90 - 1.37)
(ref)

(0.93 - 1.07)
(0.88 - 1.01)
(0.81 - 0.97)

(0.99 - 1.14)
(ref)

(0.94 - 1.03)
(0.96 - 1.07)
(1.04 - 1.46)

(ref)
(1.07 - 1.27)
(1.30 - 1.56)
(1.66 - 2.03)
(2.35 - 3.02)
(1.53 - 1.97)

(ref)
(1.07 - 1.19)
(1.33 - 1.51)
(1.54 - 1.77)

(ref)
(0.87 - 1.04)
(1.08 - 1.27)
(1.19 - 1.39)
(1.66 - 1.95)
(1.21 - 1.44)

(ref)
(1.08 - 1.20)
(0.95 - 1.13)
(1.12 - 1.41)
(0.97 - 1.19)

orde
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0.25 0.5 1 2 4



Supplementary Figure 5: Number of admissions and incidence rate ratios (IRRs) 

for person-level predictors of vaccine-preventable hospitalisations, in multilevel 

Poisson models simultaneously adjusted for all person-level variables and area-

level quintiles of full time workload equivalent GPs 

  

Variable

Total cohort
Age

Gender

Aboriginal status

Highest education qualification

Language spoken at home

Partnership status

Employment status

Annual household income

Private health insurance

Number of people can depend on

Index score of healthy behaviours

Body Mass Index

Self-rated health

Number of comorbidities

Functional limitations

Psychological distress

45-54 years
55-64 years
65-74 years
75-84 years
85+ years

Males
Females

Non-Aboriginal
Aboriginal
Missing / unknown

Did not complete high school
High school or equivalent
University or higher
Missing / unknown

English only
Language other than English

Married or partnered
Single
Widowed or separated
Missing / unknown

Not working
Part time
Full time
Missing / unknown

<$10,000
$10,000 - $29,999
$30,000 - $49,999
$50,000 - $69,999
$70,000 or more
Rather not say
Missing / unknown

None
Private (extras)
Private (no extras)
DVA health care
Health care card

0 people
1-4 people
5-10 people
11+ people
Missing / unknown

No positive behaviours
1 positive behaviour
2 positive behaviours
3 positive behaviours
4 positive behaviours

Underweight
Healthy weight
Overweight
Obese
Missing / unknown

Excellent
Very good
Good
Fair
Poor
Missing / unknown

None
1 comorbidity
2 comorbidities
3 or more comorbidities

No limitation
Minor limitation
Mild limitation
Moderate limitation
Severe limitation
Missing / unknown

Low distress
Moderate distress
High distress
Very high distress
Missing / unknown

N

  
  
  
  

 76,265 
 84,402 
 57,441 
 36,534 
 8,113 

  
  
  

 121,813 
 140,942 

  
  
  

 256,181 
 1,910 
 4,664 

  
  
  

 89,013 
 109,146 
 60,196 
 4,400 

  
  
  

 237,801 
 24,954 

  
  
  

 195,507 
 14,787 
 50,873 
 1,588 

  
  
  

 130,380 
 49,536 
 78,319 
 4,520 

  
  
  

 14,705 
 62,328 
 39,774 
 27,381 
 61,556 
 43,274 
 13,737 

  
  
  

 44,444 
 128,845 
 37,744 
 4,716 

 47,006 
  
  
  

 16,434 
 100,932 
 96,497 
 38,050 
 10,842 

  
  
  

 2,126 
 22,194 
 92,552 

 112,939 
 32,944 

  
  
  

 20,798 
 89,889 
 95,471 
 54,160 
 2,437 

  
  
  

 38,153 
 93,583 
 85,735 
 30,448 
 5,564 
 9,272 

  
  
  

 107,122 
 91,984 
 44,139 
 19,510 

  
  
  

 77,820 
 39,074 
 43,677 
 39,536 
 36,495 
 26,153 

  
  
  

 199,705 
 37,934 
 13,006 
 5,194 
 6,916 

Persons
n

  
  
  
  

 61 
 116 
 129 
 183 
 81 

  
  
  

 344 
 226 

  
  
  

 556 
 4 

 10 
  
  
  

 238 
 225 
 99 
 8 
  
  
  

 505 
 65 

  
  
  

 353 
 35 

 180 
 2 
  
  
  

 446 
 48 
 68 
 8 
  
  
  

 76 
 195 
 69 
 26 
 59 
 87 
 58 

  
  
  

 67 
 218 
 83 
 41 

 161 
  
  
  

 42 
 231 
 187 
 80 
 30 

  
  
  

 9 
 61 

 259 
 196 
 45 

  
  
  

 46 
 218 
 203 
 97 
 6 
  
  
  

 27 
 101 
 186 
 178 
 41 
 37 

  
  
  

 109 
 191 
 162 
 108 

  
  
  

 56 
 36 
 78 

 103 
 209 
 88 

  
  
  

 386 
 85 
 35 
 22 
 42 

Admissions
(per 100 p-years)

(0.03)
(0.05)
(0.08)
(0.18)
(0.39)

(0.10)
(0.06)

(0.08)
(0.08)
(0.08)

(0.10)
(0.07)
(0.06)
(0.07)

(0.08)
(0.09)

(0.06)
(0.09)
(0.13)
(0.05)

(0.12)
(0.03)
(0.03)
(0.06)

(0.18)
(0.11)
(0.06)
(0.03)
(0.03)
(0.07)
(0.15)

(0.05)
(0.06)
(0.08)
(0.29)
(0.12)

(0.09)
(0.08)
(0.07)
(0.08)
(0.10)

(0.15)
(0.10)
(0.10)
(0.06)
(0.05)

(0.08)
(0.09)
(0.08)
(0.06)
(0.09)

(0.03)
(0.04)
(0.08)
(0.21)
(0.29)
(0.15)

(0.04)
(0.07)
(0.13)
(0.20)

(0.03)
(0.03)
(0.06)
(0.09)
(0.21)
(0.12)

(0.07)
(0.08)
(0.10)
(0.16)
(0.21)

IRR

-

1.00
1.26
1.44
2.18
3.67

1.00
0.59

1.00
0.85
0.59

1.00
1.02
1.15
0.51

1.00
1.12

1.00
1.20
1.32
0.58

1.00
0.75
0.77
0.82

1.00
0.67
0.62
0.44
0.56
0.61
0.83

1.00
1.28
1.32
1.40
1.16

1.00
0.95
1.01
1.20
0.67

1.64
1.00
1.07
0.90
0.87

0.70
1.00
0.82
0.61
0.72

1.00
1.12
1.58
3.02
3.43
2.42

1.00
1.53
1.89
2.01

1.00
0.98
1.42
1.48
2.00
1.93

1.00
0.95
0.92
1.22
1.89

Incidence rate ratio
(95% CIs)

-

(ref)
(0.90 - 1.77)
(0.99 - 2.09)
(1.49 - 3.19)
(2.37 - 5.69)

(ref)
(0.49 - 0.72)

(ref)
(0.30 - 2.40)
(0.30 - 1.13)

(ref)
(0.84 - 1.25)
(0.88 - 1.52)
(0.24 - 1.06)

(ref)
(0.84 - 1.48)

(ref)
(0.83 - 1.73)
(1.08 - 1.62)
(0.14 - 2.45)

(ref)
(0.54 - 1.05)
(0.54 - 1.09)
(0.39 - 1.71)

(ref)
(0.51 - 0.89)
(0.43 - 0.89)
(0.27 - 0.72)
(0.37 - 0.86)
(0.44 - 0.84)
(0.57 - 1.21)

(ref)
(0.95 - 1.72)
(0.94 - 1.85)
(0.92 - 2.14)
(0.86 - 1.57)

(ref)
(0.67 - 1.34)
(0.71 - 1.44)
(0.80 - 1.78)
(0.40 - 1.11)

(0.79 - 3.39)
(ref)

(0.80 - 1.43)
(0.66 - 1.22)
(0.57 - 1.31)

(0.50 - 0.98)
(ref)

(0.67 - 1.00)
(0.47 - 0.79)
(0.31 - 1.67)

(ref)
(0.72 - 1.76)
(1.01 - 2.48)
(1.88 - 4.85)
(1.92 - 6.12)
(1.37 - 4.26)

(ref)
(1.18 - 1.97)
(1.44 - 2.48)
(1.47 - 2.74)

(ref)
(0.63 - 1.52)
(0.98 - 2.07)
(1.02 - 2.16)
(1.36 - 2.94)
(1.30 - 2.86)

(ref)
(0.74 - 1.22)
(0.63 - 1.34)
(0.75 - 1.96)
(1.32 - 2.73)

orde
r3

0.25 0.5 1 2 4



Supplementary Figure 6: Number of admissions and incidence rate ratios (IRRs) 

for person-level predictors of ‘non-preventable’ emergency hospitalisation, in 

multilevel Poisson models simultaneously adjusted for all person-level variables 

and area-level quintiles of full time workload equivalent GPs 

 

Variable

Total cohort
Age

Gender

Aboriginal status

Highest education qualification

Language spoken at home

Partnership status

Employment status

Annual household income

Private health insurance

Number of people can depend on

Index score of healthy behaviours

Body Mass Index

Self-rated health

Number of comorbidities

Functional limitations

Psychological distress

45-54 years
55-64 years
65-74 years
75-84 years
85+ years

Males
Females

Non-Aboriginal
Aboriginal
Missing / unknown

Did not complete high school
High school or equivalent
University or higher
Missing / unknown

English only
Language other than English

Married or partnered
Single
Widowed or separated
Missing / unknown

Not working
Part time
Full time
Missing / unknown

<$10,000
$10,000 - $29,999
$30,000 - $49,999
$50,000 - $69,999
$70,000 or more
Rather not say
Missing / unknown

None
Private (extras)
Private (no extras)
DVA health care
Health care card

0 people
1-4 people
5-10 people
11+ people
Missing / unknown

No positive behaviours
1 positive behaviour
2 positive behaviours
3 positive behaviours
4 positive behaviours

Underweight
Healthy weight
Overweight
Obese
Missing / unknown

Excellent
Very good
Good
Fair
Poor
Missing / unknown

None
1 comorbidity
2 comorbidities
3 or more comorbidities

No limitation
Minor limitation
Mild limitation
Moderate limitation
Severe limitation
Missing / unknown

Low distress
Moderate distress
High distress
Very high distress
Missing / unknown

N

  
  
  
  

 76,265 
 84,402 
 57,441 
 36,534 
 8,113 

  
  
  

 121,813 
 140,942 

  
  
  

 256,181 
 1,910 
 4,664 

  
  
  

 89,013 
 109,146 
 60,196 
 4,400 

  
  
  

 237,801 
 24,954 

  
  
  

 195,507 
 14,787 
 50,873 
 1,588 

  
  
  

 130,380 
 49,536 
 78,319 
 4,520 

  
  
  

 14,705 
 62,328 
 39,774 
 27,381 
 61,556 
 43,274 
 13,737 

  
  
  

 44,444 
 128,845 
 37,744 
 4,716 

 47,006 
  
  
  

 16,434 
 100,932 
 96,497 
 38,050 
 10,842 

  
  
  

 2,126 
 22,194 
 92,552 

 112,939 
 32,944 

  
  
  

 20,798 
 89,889 
 95,471 
 54,160 
 2,437 

  
  
  

 38,153 
 93,583 
 85,735 
 30,448 
 5,564 
 9,272 

  
  
  

 107,122 
 91,984 
 44,139 
 19,510 

  
  
  

 77,820 
 39,074 
 43,677 
 39,536 
 36,495 
 26,153 

  
  
  

 199,705 
 37,934 
 13,006 
 5,194 
 6,916 

Persons
n

  
  
  
  

 10,323 
 15,655 
 18,225 
 22,805 
 8,413 

  
  
  

 40,362 
 35,059 

  
  
  

 71,940 
 994 

 2,487 
  
  
  

 32,867 
 29,546 
 10,585 
 2,423 

  
  
  

 68,236 
 7,185 

  
  
  

 47,202 
 4,894 

 22,789 
 536 

  
  
  

 55,945 
 7,770 

 10,362 
 1,344 

  
  
  

 7,869 
 25,454 
 9,064 
 4,657 
 7,485 

 13,347 
 7,545 

  
  
  

 12,191 
 26,623 
 9,463 
 3,980 

 23,164 
  
  
  

 5,211 
 31,560 
 24,262 
 9,404 
 4,984 

  
  
  

 844 
 8,432 

 31,769 
 27,408 
 6,968 

  
  
  

 7,977 
 25,131 
 25,356 
 16,061 

 896 
  
  
  

 4,621 
 16,822 
 26,065 
 18,233 
 5,333 
 4,347 

  
  
  

 18,293 
 24,985 
 18,669 
 13,474 

  
  
  

 9,927 
 6,084 
 9,803 

 14,099 
 25,819 
 9,689 

  
  
  

 51,695 
 11,719 
 5,081 
 3,019 
 3,907 

Admissions
(per 100 p-years)

(4.82)
(6.63)

(11.40)
(22.85)
(40.23)

(11.86)
(8.97)

(10.10)
(18.73)
(18.91)

(13.26)
(9.72)
(6.33)

(20.18)

(10.30)
(10.47)

(8.65)
(12.06)
(16.18)
(13.88)

(15.49)
(5.61)
(4.74)

(10.58)

(18.88)
(14.69)
(8.15)
(6.08)
(4.43)

(10.99)
(19.96)

(9.85)
(7.47)
(8.92)

(28.16)
(17.77)

(11.42)
(11.27)
(9.03)
(8.84)

(16.53)

(14.16)
(13.55)
(12.32)
(8.71)
(7.73)

(14.13)
(10.02)
(9.50)

(10.70)
(13.32)

(4.29)
(6.41)

(10.91)
(22.02)
(38.03)
(17.42)

(6.12)
(9.74)

(15.28)
(25.27)

(4.56)
(5.54)
(8.02)

(12.82)
(26.25)
(13.27)

(9.29)
(11.13)
(14.25)
(21.33)
(19.79)

IRR

-

1.00
1.13
1.53
2.36
3.50

1.00
0.75

1.00
1.48
1.09

1.00
0.98
0.92
1.10

1.00
0.88

1.00
1.19
1.19
1.12

1.00
0.87
0.83
0.94

1.00
0.86
0.84
0.81
0.76
0.91
1.06

1.00
0.88
0.86
0.96
1.03

1.00
1.04
1.02
1.09
1.09

1.09
1.00
0.97
0.89
0.89

1.04
1.00
0.91
0.90
0.98

1.00
1.13
1.35
1.81
2.41
1.65

1.00
1.21
1.38
1.66

1.00
1.01
1.14
1.37
1.76
1.36

1.00
1.06
1.12
1.36
1.13

Incidence rate ratio
(95% CIs)

-

(ref)
(1.10 - 1.16)
(1.49 - 1.58)
(2.29 - 2.43)
(3.37 - 3.63)

(ref)
(0.74 - 0.76)

(ref)
(1.39 - 1.58)
(1.04 - 1.13)

(ref)
(0.96 - 0.99)
(0.89 - 0.94)
(1.05 - 1.14)

(ref)
(0.86 - 0.90)

(ref)
(1.15 - 1.22)
(1.17 - 1.21)
(1.03 - 1.22)

(ref)
(0.84 - 0.89)
(0.80 - 0.85)
(0.89 - 0.99)

(ref)
(0.84 - 0.88)
(0.81 - 0.86)
(0.78 - 0.84)
(0.73 - 0.79)
(0.88 - 0.93)
(1.03 - 1.10)

(ref)
(0.86 - 0.90)
(0.84 - 0.88)
(0.92 - 0.99)
(1.00 - 1.05)

(ref)
(1.01 - 1.07)
(0.99 - 1.05)
(1.05 - 1.13)
(1.04 - 1.13)

(1.02 - 1.17)
(ref)

(0.95 - 0.99)
(0.87 - 0.91)
(0.86 - 0.92)

(1.02 - 1.07)
(ref)

(0.90 - 0.93)
(0.88 - 0.92)
(0.92 - 1.05)

(ref)
(1.10 - 1.17)
(1.31 - 1.40)
(1.75 - 1.88)
(2.30 - 2.52)
(1.58 - 1.73)

(ref)
(1.18 - 1.23)
(1.35 - 1.41)
(1.61 - 1.70)

(ref)
(0.98 - 1.05)
(1.10 - 1.17)
(1.33 - 1.41)
(1.71 - 1.82)
(1.31 - 1.40)

(ref)
(1.04 - 1.08)
(1.09 - 1.16)
(1.31 - 1.42)
(1.09 - 1.17)

orde
r3

0.25 0.5 1 2 4



Supplementary Figure 7: Association between density of full time workload equivalent (FWE) general practitioners (GPs) per capita within Statistical 

Local Areas, with the rate of preventable and ‘non-preventable’ hospitalisations, from multilevel Poisson models adjusted for age and sex, and further 

adjusted for personal socio-demographic, health and behavioural characteristics.  

  


