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Table 2: Variability in case mix among patients identified as ‘high risk’ when 

varying modelling approach or high risk admission thresholds 

 
 Case Mix Changes: Average percentage point spread between 

minimum and maximum population proportions  

Same Threshold,  

Different models 

“Model Effect”  

Same Model,   

Different Thresholds 

“Threshold Effect” 

<5 5-10 >10 <5 5-10 >10 
Frail Elderly   X   X 
Super-Utilizers (Hospital, ED, GP)   X   X 
Individuals reporting Fair/Poor 

Health 
  X   X 

Very Old 

(85+ years) 
 X    X 

People taking 5+ Medications   X  X  
Individuals reporting 

Excellent/Very Good Health 
  X  X  

Multi-Morbid Individuals  X   X  
Middle-Aged Adults 

(45-64 years) 
 X   X  

People at End-of-Life X   X   
Unmarried Persons X    X  
Persons with Depression/Anxiety X   X   
Socio-demographic Groups 

(Males, Low-Income, Residents of 

Most Disadvantaged Areas, Rural 

Residents Non-English Speakers) 

X   X   
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Figure 3: Persistence of High-Risk Group Status over Time:  

% of Original HR Quintile that are High Risk in Subsequent 24 Months 
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Appendix A: Comparison of predictive risk models under consideration in Australia 

 

 

PRM Features 

NSW Stage 1: 

Ontario-HARP
i
 

(complex) 

Commonwealth 

Stage 1: 

Qadmissions
ii
 

Commonwealth Stage 

2: Chronic Condition 

Risk Calculator: 

"Victoria HARP" 

Consolidated List of 

Available Predictor 

Variables 

Design Elements 
    

Required data sources Hospital EHR 

GP practice 

management & 

hospital EHR 

GP practice 

management & 

assessment data 

APDC, EDDC, MBS, 

45andUp survey, 

mortality 

Unit of Analysis discharge person person Person 

Cohort definition acute discharges 
primary care 

population 

primary care 

population (for 

Commonwealth 

application) 

45and Up Survey 

respondents 

(with a MBS, EDDC, or 

APDC linked record) 

Prediction Period 
15 mos post-index 

discharge 

2 years post index 

time 

12 mos post 

assessment 

12 mos post index 

time 

Prediction Outcome 
acute presentation 

(readmission) 

1+ emergency 

admissions 
acute presentation 

1+ acute, emergency 

admits 

Covariates Used 
    

Number and types covariates in final 

model 
9 (complex model) 14 21 26  (to  test) 

SOCIODEMOGRAPHICS 
    

Age 
  

x 
 

Gender x 
 

x 
 

Income/Income Decile x x 
  

Index of relative SES disadvantage x 
 

x 
 

Remoteness/Rurality x (n=10 regions) x 
 

Ancestry/Race/Ethnicity x 
 

x 
 

Aboriginal/Torres Strait Islander x x 
  

Language other than English x x 
  

Transportation x x 
 

X 

Housing stability x x 
 

X 

Asthma triggers x x  X 

SOCIAL SUPPORT 
    

Marital status x x x 
 

Caregiver / Other Social Support x x 
  

HEALTH STATUS  
    

Comorbidity Score/Count 
 

x x 
 

Specific conditions (DX) (n=19) (n=12) (n=7) (tested, not used) 

Illness Severity/Resources Intensity 
 

x x x 

Specific medications/ 

polypharmacy/regimen changes 
x (n=5) (n=2) 

 

Clinical indicators (lab values, PX, etc.) x (n=3) 
 

x 

Mental illness x 
   

Drug use/abuse x x 
 

x 

HEALTH-RELATED BEHAVIORS 
    

BMI x 
   

Smoking status x 
   

Alcohol use x 
   

Physical Activity x x 
 

(tested, not used) 

Readiness to Change x x (n=7) x 

FUNCTIONAL STATUS 
    

Self-reported health status x x x 
 

Health-Related Quality of Life (functional 

status, disability, self-care) 
x x 

  

Other measures of functional status 

(mobility, fall history, pain, cognitive 

impairment, frailty) 

x (falls) 

(dementia, 

pain,falls, 

incontinence) 

(falls) 
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PRIOR HOSPITAL/ED UTILIZATION 
  

  

Index Admit LOS 
 

x x 
 

Discharge disposition  x x x 

Previous hospitalizations 
    

Admit via ED 
 

x x 
 

Previous ED use 
 

x x 
 

ACCESSIBILITY 
    

GP care X x 
  

 
 

                                                           
�
�������������	�	
	���������	��������	���������������	�����	������������	������������	�����	��������	���

��������������������	�������� �!�����"�	������
���	��#���$������������	���	���%����������������&��

'
���(������	������)�	�����*+,-����		���..���
����������.����/���
�	�.����/����	$/����������	���$���+0.+-.,1 �
��
������������&�23��
����������������	��#������������#��������������	�����	���
���#����������������	���

����$�	�������$�����	�����'���������������������������*+,-4-��++-56*�  

Page 35 of 47

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

31

32

33

34

35

36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

51

52

53

54

55

56

57

58

59

60

 on A
pril 23, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2017-018909 on 26 F

ebruary 2018. D
ow

nloaded from
 

http://bmjopen.bmj.com/


For peer review only

Appendix B: Odds ratio estimates for 12-mos hospital readmission predictive risk models� 
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Table. 

  80% threshold 90% threshold 95% threshold Model 1-3 intersection 

Characteristic 

Full 

sample 

Model 1: 

Full data 

access 

Model 2: 

Primary 

care data 

Model 3: 

Hospital 

data 

Model 1: 

Full data 

access 

Model 2: 

Primary 

care data 

Model 3: 

Hospital 

data 

Model 1: 

Full data 

access 

Model 2: 

Primary 

care data 

Model 3: 

Hospital 

data 

80% 

threshold 

90% 

threshold 

95% 

threshold 

SUMMARY STATISTICS              

n (Sample size) 263,328             

n (HR group size)  52,666 52,670 52,707 26,333 26,333 26,372 13,167 13,173 13,189 31,103 12,725 5,121 

% (Model agreement) 59 48 39 

n (Patients readmitted to 

hospital) 23,966 13,132 11,712 12,306 8,834 7,451 8,153 5,503 4,508 5,205 8,991 4,851 2,453 

HR group probability cut-

off 12.7 13.1 12.0 20.1 19.1 18.2 29.1 25.9 26.8 

Positive predictive value 

(PPV) 24.9 22.2 23.3 33.5 28.3 30.9 41.8 34.2 39.5 28.9 38.1 47.9 

Sensitivity 54.8 48.9 51.3 36.9 31.1 34.0 23.0 18.8 21.7 37.5 20.2 10.2 

C-statistic (overall) 0.77 0.74 0.75 0.77 0.74 0.75 0.77 0.74 0.75 

SPECIAL POPULATIONS 

Frail elderly 
1 

 11.2 42.3 39.1 34.4 54.1 52.5 42.1 61.6 62.9 49.1 50.1 63.5 72.5 

Multi-morbid                

(2+ conditions) 23.8 55.9 62.8 61.6 61.7 69.3 62.7 65.0 73.4 68.6 69.6 72.1 78.3 

Fair/poor self-reported 

health 13.3 39.5 43.2 27.5 48.1 58.0 32.5 53.7 65.9 37.6 42.7 54.4 64.1 

Super-utilizers
2
 3.6 13.4 8.0 14.3 20.6 9.6 22.3 30.1 11.1 31.9 13.1 18.7 25.3 

Died in prediction year 1.1 4.4 3.9 4.2 6.9 5.6 6.4 9.9 7.6 9.3 5.7 8.8 12.7 

SELECT RISK FACTORS 

Age (years) 

45-64 58.3 16.4 10.9 12.0 12.7 7.0 9.7 10.6 4.3 7.1 5.2 3.5 2.3 

65-84 37.7 64.8 69.5 68.2 58.7 58.3 58.6 53.7 45.4 54.2 63.4 44.8 34.1 

85+ years 4.0 18.7 19.6 19.7 28.6 34.7 31.7 35.7 50.3 38.7 31.4 51.7 63.5 

Male 46.1 54.8 57.1 56.3 55.5 56.9 56.4 56.4 55.9 56.3 57.0 56.2 56.5 

Annual income <$30,000 29.0 53.2 53.1 50.3 54.7 55.9 52.6 55.1 56.5 53.7 55.5 56.3 56.7 
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Remoteness: 

outer/remote/ very 

remote 11.2 13.3 13.8 14.0 13.2 13.5 13.5 12.5 13.1 12.2 13.7 13.2 12.6 

Most disadvantaged 

(IRSD) 20.8 31.9 33.6 32.9 33.3 35.7 34.3 34.0 36.7 35.7 34.9 36.9 38.4 

Non-English speaker 9.5 9.8 9.7 8.9 9.8 10.1 9.5 9.8 10.7 9.6 9.5 10.0 10.6 

Indigenous 

Not married 30.5 44.0 45.7 44.2 47.9 50.8 49.4 50.4 56.1 52.3 49.2 55.7 60.0 

Socially isolated 6.3 6.9 7.4 6.4 7.0 7.7 6.6 7.2 7.8 6.4 6.7 6.9 7.3 

# chronic conditions 

0 41.1 14.4 11.0 12.4 12.0 8.5 10.4 10.3 7.3 9.3 9.2 6.6 5.2 

1 35.1 29.7 26.2 26.0 26.2 22.2 26.9 24.6 19.2 22.1 21.2 21.3 16.5 

Heart disease 11.7 30.3 33.3 32.0 35.5 39.7 35.0 38.9 44.5 39.3 38.8 43.7 49.1 

High blood pressure 35.5 55.9 61.2 59.9 57.3 63.0 59.5 58.1 64.3 61.5 63.1 62.5 64.8 

Cancer (excluding skin 

cancers) 15.6 27.9 29.6 32.3 29.8 32.1 33.1 31.4 33.8 35.1 34.0 35.2 38.1 

Stroke 3.1 9.9 10.5 10.1 12.7 13.9 11.8 14.7 16.7 14.6 13.4 16.4 20.3 

Diabetes 8.9 20.6 23.7 21.5 23.2 27.5 22.2 24.1 29.4 24.0 25.5 26.7 28.6 

Blood clot 4.6 10.5 10.8 11.0 12.0 12.6 11.8 13.4 14.0 13.6 12.9 14.2 16.4 

Asthma 12.6 18.0 18.9 18.9 19.3 20.6 18.8 20.5 22.1 20.1 20.2 21.1 23.6 

Parkinson's disease 0.6 1.8 1.9 1.8 2.3 2.6 2.0 2.8 3.0 2.5 2.3 2.9 3.5 

# medications 

0 35.8 10.5 7.7 13.8 8.7 6.0 12.4 7.8 4.8 11.1 7.5 6.0 4.4 

1-4 57.6 69.6 70.1 69.6 66.4 63.7 68.7 64.1 59.4 67.5 67.9 64.1 60.7 

5+ 5.1 18.1 20.5 15.3 23.1 28.5 17.4 26.3 34.1 19.9 22.9 28.0 33.2 

Missing 1.5 1.7 1.8 1.4 1.8 1.8 1.5 1.8 1.7 1.5 1.7 1.9 1.7 

Depression or Anxiety 16.3 19.5 19.6 16.0 20.2 20.7 16.3 20.4 21.3 16.2 17.7 18.3 19.1 

Body mass index 

Underweight 1.2 2.3 2.4 1.8 2.9 3.1 2.1 3.3 3.9 2.3 2.5 3.2 3.8 

Obese 20.7 23.7 23.9 22.2 22.5 22.9 20.6 21.3 20.8 19.9 22.4 19.3 17.8 

Smoker 7.1 8.7 8.9 5.3 8.4 8.5 5.2 8.1 7.9 5.0 6.1 5.4 5.5 
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Unsafe alcohol intake 18.4 15.1 14.8 17.1 13.7 12.5 15.2 12.6 10.6 14.1 14.2 11.7 9.9 

Self-reported health 

Excellent/very good 50.6 16.6 10.9 28.5 12.3 7.4 23.9 10.1 4.5 20.1 12.2 8.5 4.9 

Good 32.6 37.3 38.3 39.2 32.6 27.1 38.1 29.3 21.8 36.4 38.4 29.5 23.2 

Missing 3.5 6.6 7.7 4.8 6.9 7.5 5.5 7.0 7.8 5.9 6.8 7.5 7.8 

Severe functional 

limitation 13.4 45.5 39.3 32.3 56.3 51.5 39.6 63.1 60.6 45.8 46.8 59.6 68.7 

2+ falls in last 12 months 9.3 21.1 18.3 16.1 25.7 22.4 19.1 29.6 26.3 21.9 21.2 25.9 30.1 

# hospitalisations in last 

6 months 

0 84.8 62.3 74.1 59.4 50.6 70.9 46.6 37.3 68.3 33.7 62.0 52.5 42.2 

1 11.7 24.3 18.0 26.3 28.8 19.5 31.0 32.6 20.5 34.4 24.9 28.8 32.5 

# ED visits in last 6 

months 

None 91.8 73.1 84.4 71.2 59.7 81.3 56.2 43.3 78.2 39.6 74.3 63.3 49.3 

4+ 0.3 1.4 0.8 1.4 2.6 1.1 2.7 4.7 1.5 4.9 1.4 2.2 3.9 

Admitted to hospital via 

ED
3
 4.2 17.4 10.9 18.7 28.0 14.3 30.8 41.3 17.9 44.5 18.4 28.9 43.1 

1-2 days length of stay
4
 20.4 37.7 28.3 41.4 40.5 28.9 44.2 41.0 28.9 41.5 38.2 39.7 38.3 

# previous GP visits in 

last 6 months 

0 6.5 4.1 4.9 4.6 4.8 6.6 5.9 5.1 8.4 7.1 5.8 8.0 8.9 

12+ 16.6 52.7 39.1 39.9 62.6 44.8 47.5 69.4 47.9 53.5 49.7 56.6 61.3 
1
 Age 65+ years with either severe functional limitations or at least two falls 

2 
At least two hospital admissions in last 6 months 

3 
Hospitalisations in last 6 months 

4
 Last hospitalisation 
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80th Percentile (n=52,666) 80th Percentile (n=52,670) 80th Percentile (n=52,707) 

Scenario 1: Full data access Scenario 2: GP practice data Scenario 3: GP lists w hospital 

 

Quintile Probability Cut-Off 

 

12.7% 

Positive Predictive Value (PPV)  24.9 % 

C-Statistic 0.77 

 

Quintile Probability Cut-Off 

 

13.1% 

Positive Predictive Value (PPV)  22.2% 

C-Statistic 0.74 

 

Quintile Probability Cut-Off 

 

12.0% 

Positive Predictive Value (PPV)  23.3% 

C-Statistic 0.75 

Intersection  

n=39,046 (74%) 

Intersection  

n=40,331 (77%) 

Scenario 1:  High Risk Characteristics 

% Frail Elderly 42.3% 

% Super-utilizers (past) 13.4% 

% Comorbid  55.9%  

% Fair/Poor Health 39.5%  

% Very Old (85+years) 18.7% 

Scenario 2:  High Risk Characteristics 

% Frail Elderly 39.1% 

% Super-utilizers 8.0%  

% Comorbid 62.8%  

% Fair/Poor Health 43.2%  

% Very Old (85+years) 19.6% 

Scenario 3:  High Risk Characteristics 

% Frail Elderly 34.4% 

% Super-utilizers 14.3%  

% Comorbid 61.6%  

% Fair/Poor Health 27.5%  

% Very Old (85+years) 19.7% 
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HR=80th Percentile (n=52,666) HR=90th Percentile (n=26,333) HR=95th Percentile (n=13,167) 

Scenarios 1-3 Intersection Scenarios 1-3 Intersection Scenarios 1-3 Intersection 

Intersection  

n=31,103 (59%) 

Intersection  

n=12,725 (48%) 

Intersection  

n=5,121 (39%) 

Model 1 Statistics  

HR (80th) Probability Cut-Off 

 

12.7% 

Positive Predictive Value (PPV)  24.9% 

Model 1 Statistics 

HR (90th) Probability Cut-Off 

 

20.1% 

Positive Predictive Value (PPV)  33.5% 

Model 1 Statistics 

HR (95th) Probability Cut-Off 

 

29.1% 

Positive Predictive Value (PPV)  41.8% 
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STROBE (Strengthening The Reporting of OBservational Studies in Epidemiology) Checklist  

 

A checklist of items that should be included in reports of observational studies. You must report the page number in your manuscript 

where you consider each of the items listed in this checklist. If you have not included this information, either revise your manuscript 

accordingly before submitting or note N/A. 

 

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and published 

examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely available on the Web 

sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at http://www.annals.org/, and Epidemiology 

at http://www.epidem.com/). Information on the STROBE Initiative is available at www.strobe-statement.org. 

 

Section and Item Item 

No. 
Recommendation 

Reported on 

Page No. 

Title and Abstract  1 (a  I di ate the stud ’s desig  ith a o o l  used term in the title or the 

abstract  

 

(b) Provide in the abstract an informative and balanced summary of what was 

done and what was found   

 

Introduction  

Background/Rationale 2 Explain the scientific background and rationale for the investigation being 

reported   

 

Objectives 3 State specific objectives, including any prespecified hypotheses   

Methods  

Study Design 4 Present key elements of study design early in the paper   

Setting 5 Describe the setting, locations, and relevant dates, including periods of 

recruitment, exposure, follow-up, and data collection  

 

Participants 6 (a) Cohort study—Give the eligibility criteria, and the sources and methods of 

selection of participants. Describe methods of follow-up  

Case-control study—Give the eligibility criteria, and the sources and methods of 

case ascertainment and control selection. Give the rationale for the choice of 

cases and controls  

Cross-sectional study—Give the eligibility criteria, and the sources and methods of 

selection of participants 

 

(b) Cohort study—For matched studies, give matching criteria and number of 

exposed and unexposed  

Case-control study—For matched studies, give matching criteria and the number 

of controls per case   

 

Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, and 

effect modifiers. Give diagnostic criteria, if applicable  
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7
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N/A
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Section and Item Item 

No. 
Recommendation 

Reported on 

Page No. 

Data Sources/ 

Measurement 

8*  For each variable of interest, give sources of data and details of methods of 

assessment (measurement). Describe comparability of assessment methods if 

there is more than one group   

 

Bias 9 Describe any efforts to address potential sources of bias    

Study Size 10 Explain how the study size was arrived at    

Quantitative Variables 11 Explain how quantitative variables were handled in the analyses. If applicable, 

describe which groupings were chosen and why  

 

Statistical Methods 12 (a) Describe all statistical methods, including those used to control for 

confounding   

 

(b) Describe any methods used to examine subgroups and interactions    

(c) Explain how missing data were addressed   

(d) Cohort study—If applicable, explain how loss to follow-up was addressed  

Case-control study—If applicable, explain how matching of cases and controls was 

addressed   

Cross-sectional study—If applicable, describe analytical methods taking account of 

sampling strategy   

 

(e) Describe any sensitivity analyses   

Results     

Participants 13* (a) Report numbers of individuals at each stage of study—eg numbers potentially 

eligible, examined for eligibility, confirmed eligible, included in the study, 

completing follow-up, and analysed 

 

  (b) Give reasons for non-participation at each stage    

  (c) Consider use of a flow diagram    

Descriptive Data 14* (a) Give characteristics of study participants (eg demographic, clinical, social) and 

information on exposures and potential confounders    

 

  (b) Indicate number of participants with missing data for each variable of interest    

  (c) Cohort study—Summarise follow-up time (eg, average and total amount)     

Outcome Data 15* Cohort study—Report numbers of outcome events or summary measures over 

time   

 

  Case-control study—Report numbers in each exposure category, or summary 

measures of exposure   

 

  Cross-sectional study—Report numbers of outcome events or summary measures    
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Section and Item Item 

No. 
Recommendation 

Reported on 

Page No. 

Main Results 16 (a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates 

and their precision (eg, 95% confidence interval). Make clear which confounders 

were adjusted for and why they were included   

 

  (b) Report category boundaries when continuous variables were categorized    

  (c) If relevant, consider translating estimates of relative risk into absolute risk for a 

meaningful time period   

 

Other Analyses 17 Report other analyses done—eg analyses of subgroups and interactions, and 

sensitivity analyses   

 

Discussion    

Key Results 18 Summarise key results with reference to study objectives    

Limitations 19 Discuss limitations of the study, taking into account sources of potential bias or 

imprecision. Discuss both direction and magnitude of any potential bias   

 

Interpretation 20 Give a cautious overall interpretation of results considering objectives, limitations, 

multiplicity of analyses, results from similar studies, and other relevant evidence   

 

Generalisability 21 Discuss the generalisability (external validity) of the study results    

Other Information    

Funding 22 Give the source of funding and the role of the funders for the present study and, if 

applicable, for the original study on which the present article is based   

 

 

*Give information separately for cases and controls in case-control studies and, if applicable, for exposed and unexposed groups in 

cohort and cross-sectional studies. 

 

Once you have completed this checklist, please save a copy and upload it as part of your submission. DO NOT include this 

checklist as part of the main manuscript document. It must be uploaded as a separate file. 
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Table 2: Variability in case mix among patients identified as ‘high risk’ when 

varying modelling approach or high risk admission thresholds 

 
 Case Mix Changes: Average percentage point spread between 

minimum and maximum population proportions  

Same Threshold,  

Different models 

“Model Effect”  

Same Model,   

Different Thresholds 

“Threshold Effect” 

<5 5-10 >10 <5 5-10 >10 
Frail Elderly   X   X 
Super-Utilizers (Hospital, ED, GP)   X   X 
Individuals reporting Fair/Poor 

Health 
  X   X 

Very Old 

(85+ years) 
 X    X 

People taking 5+ Medications   X  X  
Individuals reporting 

Excellent/Very Good Health 
  X  X  

Multi-Morbid Individuals  X   X  
Middle-Aged Adults 

(45-64 years) 
 X   X  

People at End-of-Life X   X   
Unmarried Persons X    X  
Persons with Depression/Anxiety X   X   
Socio-demographic Groups 

(Males, Low-Income, Residents of 

Most Disadvantaged Areas, Rural 

Residents Non-English Speakers) 

X   X   
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The patient level data from 45andUp Survey are available to researchers according 

to its governance framework.  See https://www.saxinstitute.org.au/our-work/45-

up-study/for-researchers/  for further details.   
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Appendix	A:	Comparison	of	predictive	risk	models	under	consideration	in	Australia	

	

	

PRM	Features	

NSW	Stage	1:	

Ontario-HARP
i
	

(complex)	

Commonwealth	

Stage	1:	

Qadmissions
ii
	

Commonwealth	Stage	

2:	Chronic	Condition	

Risk	Calculator:	

"Victoria	HARP"	

Consolidated	List	of	

Available	Predictor	

Variables	

Design	Elements	
	 	 	 	

Required	data	sources	 Hospital	EHR	

GP	practice	

management	&	

hospital	EHR	

GP	practice	

management	&	

assessment	data	

APDC,	EDDC,	MBS,	

45andUp	survey,	

mortality	

Unit	of	Analysis	 discharge	 person	 person	 Person	

Cohort	definition	 acute	discharges	
primary	care	

population	

primary	care	

population	(for	

Commonwealth	

application)	

45and	Up	Survey	

respondents	

(with	a	MBS,	EDDC,	or	

APDC	linked	record)	

Prediction	Period	
15	mos	post-index	

discharge	

2	years	post	index	

time	

12	mos	post	

assessment	

12	mos	post	index	

time	

Prediction	Outcome	
acute	presentation	

(readmission)	

1+	emergency	

admissions	
acute	presentation	

1+	acute,	emergency	

admits	

Covariates	Used	
	 	 	 	

Number	and	types	covariates	in	final	

model	
9	(complex	model)	 14	 21	 26		(to		test)	

SOCIODEMOGRAPHICS	
	 	 	 	

Age	
	 	

x	
	

Gender	 x	
	

x	
	

Income/Income	Decile	 x	 x	
	 	

Index	of	relative	SES	disadvantage	 x	
	

x	
	

Remoteness/Rurality	 x	 (n=10	regions)	 x	
	

Ancestry/Race/Ethnicity	 x	
	

x	
	

Aboriginal/Torres	Strait	Islander	 x	 x	
	 	

Language	other	than	English	 x	 x	
	 	

Transportation	 x	 x	
	

X	

Housing	stability	 x	 x	
	

X	

Asthma	triggers	 x	 x	 	 X	

SOCIAL	SUPPORT	
	 	 	 	

Marital	status	 x	 x	 x	
	

Caregiver	/	Other	Social	Support	 x	 x	
	 	

HEALTH	STATUS		
	 	 	 	

Comorbidity	Score/Count	
	

x	 x	
	

Specific	conditions	(DX)	 (n=19)	 (n=12)	 (n=7)	 (tested,	not	used)	

Illness	Severity/Resources	Intensity	
	

x	 x	 x	

Specific	medications/	

polypharmacy/regimen	changes	
x	 (n=5)	 (n=2)	

	

Clinical	indicators	(lab	values,	PX,	etc.)	 x	 (n=3)	
	

x	

Mental	illness	 x	
	 	 	

Drug	use/abuse	 x	 x	
	

x	

HEALTH-RELATED	BEHAVIORS	
	 	 	 	

BMI	 x	
	 	 	

Smoking	status	 x	
	 	 	

Alcohol	use	 x	
	 	 	

Physical	Activity	 x	 x	
	

(tested,	not	used)	

Readiness	to	Change	 x	 x	 (n=7)	 x	

FUNCTIONAL	STATUS	
	 	 	 	

Self-reported	health	status	 x	 x	 x	
	

Health-Related	Quality	of	Life	(functional	

status,	disability,	self-care)	
x	 x	

	 	

Other	measures	of	functional	status	

(mobility,	fall	history,	pain,	cognitive	

impairment,	frailty)	

x	 (falls)	

(dementia,	

pain,falls,	

incontinence)	

(falls)	
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PRIOR	HOSPITAL/ED	UTILIZATION	
	 	

	 	

Index	Admit	LOS	
	

x	 x	
	

Discharge	disposition	 	 x	 x	 x	

Previous	hospitalizations	
	 	 	 	

Admit	via	ED	
	

x	 x	
	

Previous	ED	use	
	

x	 x	
	

ACCESSIBILITY	
	 	 	 	

GP	care	 X	 x	
	 	

	

	

																																																													
i
 Canadian Institute for Health Information.  Early Identification of People At-Risk of Hospitalization: Hospital 

Admission Risk Prediction (HARP) – a new tool for supporting providers and patients. Technical Appendix. 

Queen’s Printer for Ontario: 2013.  https://secure.cihi.ca/free_products/HARP_reportv_En.pdf (retrieved 05/03/17) 
ii
 Hippisley-Cox J, Coupland C.  Predicting risk of emergency admission to hospital using primary care data: 

derivation and validation of QAdmissions score.  BMJ Open. 2013;3:e003482.		
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Appendix C: Odds ratio estimates for 12-mos hospital readmission predictive risk models† 

 

Predictive	risk	modelling	scenario	 Model	1	 Model	2	 Model	2	alt	 Model	3	

Data	Access	Assumptions	

Hospital,	GP	practice	

management	and	GP	use	data,	

Assessment	data	(functional	

status,	social	support,	income)	

GP	patient	management	

data	(patient	history	only,	

no	use	data)	

GP	patient	management	

data	(patient	history	&	use	

data)	

Hospital	administrative	data	&	

GP	patient	lists	(demographics,	

not	practice	management	

data)	

Model	intercept†	 0.06	(0.05—0.07)	 0.04	(0.04—0.05)	 0.04	(0.04—0.05)	 0.07	(0.07—0.08)	

DEMOGRAPHICS/SOCIAL	DETERMINANTS	OF	HEALTH		

Age		

45-64	 reference	 reference	 reference	 reference	

65-84	 1.58	(1.53—1.64)	 2.09	(2.03—2.16)	 1.82	(1.76—1.88)	 1.94	(1.88—2.01)	

85+	 3.32	(3.13—3.52)	 5.37	(5.10—5.66)	 4.56	(4.33—4.81)	 4.95	(4.70—5.22)	

Gender	
Male	 reference	 reference	 reference	 reference	

Female	 0.74	(0.72—0.76)	 0.78	(0.76—0.80)	 0.76	(0.74—0.78)	 0.83	(0.81—0.86)	

Annual	Household	

Income	

<10,000	 reference	 -	 -	 -	

10,000-29,999	 0.94	(0.89—0.99)	 -	 -	 -	

30,000-49,999	 0.89	(0.83—0.94)	 -	 -	 -	

50,000-69,999	 0.82	(0.77—0.89)	 -	 -	 -	

70,000	or	more	 0.79	(0.73—0.84)	 -	 -	 -	

Do	not	wish	to	answer	 0.94	(0.89—1.00)	 -	 -	 -	

Missing	 1.08	(1.01—1.17)	 -	 -	 -	

Accessibility/	

Remoteness		Index	of	

Australia	(ARIA+)	

Metropolitan	 reference	 reference	 reference	 reference	

Inner	regional	 1.09	(1.05—1.12)	 1.04	(1.00—1.07)	 1.11	(1.08—1.15)	 1.00	(0.96—1.03)	

Outer/remote	/v.remote	 1.26	(1.20—1.32)	 1.18	(1.12—1.23)	 1.27	(1.21—1.33)	 1.16	(1.11—1.22)	

Missing	 1.33	(1.19—1.49)	 1.28	(1.15—1.43)	 1.37	(1.22—1.53)	 1.21	(1.08—1.35)	

Index	Relative	

Socioeconomic	

Disadvantage	(ISRD)	

Quintile	1	(Most	Disadvantaged)	 reference	 reference	 reference	 reference	

Quintile	2	 0.95	(0.91—0.99)	 0.91	(0.88—0.95)	 0.93	(0.89—0.97)	 0.89	(0.85—0.92)	

Quintile	3	 0.96	(0.92—1.00)	 0.89	(0.85—0.93)	 0.92	(0.88—0.96)	 0.85	(0.81—0.89)	

Quintile	4	 0.94	(0.89—0.98)	 0.84	(0.80—0.88)	 0.88	(0.84—0.93)	 0.79	(0.75—0.83)	

Quintile	5	(Least	Disadvantaged)	 0.94	(0.89—0.98)	 0.80	(0.76—0.84)	 0.86	(0.82—0.90)	 0.72	(0.69—0.76)	

Missing	 0.12	(0.07—0.22)	 0.08	(0.05—0.15)	 0.10	(0.05—0.17)	 0.09	(0.05—0.17)	

Aboriginal/Torres	Strait	

Islander	

No		 reference	 reference	 reference	 reference	

Aboriginal	or	TSI	 not	published	 not	published	 not	published	 not	published	

Missing	 not	published	 not	published	 not	published	 not	published	

Language	other	than	

English	

No	 reference	 reference	 reference	 -	

Yes	 0.89	(0.84—0.93)	 0.93	(0.88—0.97)	 0.88	(0.83—0.92)	 -	

SOCIAL	SUPPORT		

Married	at	Baseline	
No	 reference	 reference	 reference	 reference	

Yes	 1.13	(1.10—1.17)	 1.21	(1.17—1.24)	 1.20	(1.16—1.24)	 1.23	(1.19—1.27)	

People	to	Depend	on	 No	one	to	depend	on	 reference	 -	 -	 -	
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Predictive	risk	modelling	scenario	 Model	1	 Model	2	 Model	2	alt	 Model	3	

(Social	Support)	 1+	people	to	depend	on	 1.05	(0.99—1.12)	 -	 -	 -	

Missing	 1.15	(1.06—1.25)	 -	 -	 -	

HEALTH	CONDITIONS			

Comorbidity	

Score/Count		

No	Chronic	conditions	 reference	 reference	 reference	 reference	

1	Chronic	condition	 1.14		(1.09—1.18)	 1.19	(1.15—1.24)	 1.15	(1.11—1.19)	 1.30	(1.25—1.34)	

2	Chronic	conditions	 1.33	(1.27—1.39)	 1.50	(1.43—1.56)	 1.38	(1.32—1.44)	 1.78	(1.71—1.85)	

3+	Chronic	conditions	 1.53	(1.45—1.61)	 1.88	(1.78—1.97)	 1.68	(1.59—1.77)	 2.48	(2.37—2.61)	

Polypharmacy	

0	Medications	 reference	 reference	 reference	 -	

1-4	Medications	 1.14	(1.10—1.19)	 1.28	(1.23—1.33)	 1.18	(1.14—1.22)	 -	

5-+	Medications	 1.35	(1.27—1.43)	 1.75	(1.65—1.86)	 1.50	(1.41—1.59)	 -	

Missing	 1.29	(1.15—1.44)	 1.42	(1.27—1.58)	 1.34	(1.20—1.50)	 -	

MENTAL	HEALTH		

Mental	illness	

Neither	depression	nor	anxiety	 reference	 reference	 reference	 -	

Self-reported	depression	or	anxiety	 1.01		(0.97—1.05))	 1.09	(1.05—1.13)	 1.04	(1.00—1.08))	 -	

Missing	 1.10	(1.06—1.15)	 1.12	(1.08—1.17)	 1.12	(1.07—1.16)	 -	

HEALTH-RELATED	BEHAVIORS		

BMI	

Underweight	 reference	 reference	 reference	 -	

Healthy	weight	 0.85	(0.76—0.95)	 0.79	(0.71—0.88)	 0.81	(0.73—0.91)	 -	

Overweight	 0.79	(0.71—0.88)	 0.72	(0.65—0.81)	 0.75	(0.67—0.84)	 -	

Obese	 0.77	(0.69—0.87)	 0.74	(0.66—0.82)	 0.76	(0.68—0.85)	 -	

Missing	 0.85	(0.76—0.96)	 0.84	(0.75—0.94)	 0.85	(0.76—0.96)	 -	

Non-smoking		

No	 reference	 reference	 reference	 -	

Yes	 0.79	(0.74—0.83)	 0.77	(0.73—0.81)	 0.76	(0.72—0.81)	 -	

Missing	 0.86	(0.72—1.03)	 0.93	(0.78—1.11))	 0.90	(0.76—1.08))	 -	

Safe	alcohol	intake	

No	 reference	 reference	 reference	 -	

Yes	 1.06	(1.02—1.10)	 1.11	(1.07—1.16)	 1.09	(1.05—1.13)	 -	

Missing	 1.14	(1.04—1.24)	 1.33	(1.22—1.45)	 1.25	(1.14—1.36)	 -	

FUNCTIONAL	STATUS		

Self-reported	health	

status	

Excellent	 reference	 reference	 reference	 -	

Very	good	 1.18	(1.11—1.25)	 1.28	(1.21—1.36)	 1.24	(1.17—1.32)	 -	

Good	 1.32	(1.24—1.40)	 1.71	(1.61—1.81)	 1.57	(1.48—1.66)	 -	

Fair	 1.61	(1.51—1.73)	 2.72	(2.55—2.90)	 2.35	(2.20—2.51)	 -	

Poor	 2.13	(1.94—2.34)	 4.76	(4.37—5.19)	 3.89	(3.56—4.24)	 -	

Missing	 1.44	(1.31—1.58)	 2.39	(2.20—2.59)	 2.09	(1.92—2.27)	 -	

Health-Related	Quality	

of	Life		

No	limitation	 reference	 -	 -	 -	

Minor	limitation	 0.96	(0.91—1.02)	 -	 -	 -	

Mild	limitation	 1.10	(1.04—1.16)	 -	 -	 -	

Moderate	limitation	 1.27	(1.21—1.34)	 -	 -	 -	

Severe	limitation	 1.66	(1.57—1.75)	 -	 -	 -	
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Predictive	risk	modelling	scenario	 Model	1	 Model	2	 Model	2	alt	 Model	3	

Missing	 1.31	(1.23—1.39)	 -	 -	 -	

Falls	History	

0	Falls	 reference	 -	 -	 -	

1	Fall	 1.07	(1.01—1.12)	 -	 -	 -	

2+	Falls	 1.15	(1.10—1.20)	 -	 -	 -	

Missing	 1.07	(1.00—1.15)	 -	 -	 -	

PRIOR	HEALTH	SERVICE	UTILIZATION		

Previous	hospitalization	

(specify	look-back)	

None	 reference	 -	 -	 reference	

1	 0.95	(0.91—1.00)	 -	 -	 0.94	(0.90—0.99)	

2	 1.25	(1.16—1.35)	 -	 -	 1.29	(1.20—1.39)	

3+	 2.23	(2.03—2.45)	 -	 -	 2.44	(2.22—2.68)	

Previous	ED	use	(specify	

look-back)	

None	 reference	 -	 -	 reference	

1	 1.66	(1.58—1.74)	 -	 -	 1.80	(1.71—1.89)	

2	 2.13	(1.96—2.32)	 -	 -	 2.39	(2.20—2.60)	

3	 2.18	(1.88—2.53)	 -	 -	 2.54	(2.20—2.94)	

4+	 3.24	(2.73—3.84)	 -	 -	 3.79	(3.20—4.48)	

Prior	acute	admission	

via	ED	

Not	via	ED	 reference	 -	 -	 reference	

All	episode	in	ED	 1.23	(1.11—1.36)	 -	 -	 1.20	(1.08—1.32)	

Admitted	via	ED	 1.28	(1.20—1.37)	 -	 -	 1.26	(1.18—1.35)	

N/S	or	N/A	 0.84	(0.80—0.89)	 -	 -	 0.73	(0.69—0.77)	

No	Admission		 0.69	(0.66—0.73)	 -	 -	 0.56	(0.53—0.59)	

LOS	of	prior	acute	

admission	

0-2	days	 reference	 -	 -	 reference	

3-7	days	 1.13	(1.06—1.20)	 -	 -	 1.22	(1.15—1.30)	

8-14	days	 1.25	(1.14—1.36)	 -	 -	 1.40	(1.28—1.53)	

15-30	 1.18	(1.05—1.32)	 -	 -	 1.40	(1.24—1.56)	

over	30	days	 1.16	(0.99—1.37)	 -	 -	 1.30	(1.10—1.53)	

PRIMARY	CARE	ACCESSIBILITY			

Prior	GP	care			

0	visits		 reference	 -	 reference	 -	

1-3	visits	 0.88	(0.82—0.95)	 -	 0.80	(0.75—0.86)	 -	

4-5	visits	 0.99	(0.91—1.06)	 -	 0.94	(0.87—1.01)	 -	

6-11	visits	 1.17	(1.09—1.25)	 -	 1.23	(1.15—1.31)	 -	

12+	visits	 1.60	(1.49—1.72)	 -	 2.04	(1.91—2.19)	 -	

†	The	intercept	estimate	is	the	estimated	odds	of	the	outcome	(hospital	readmission	within	12	months)	when	all	predictor	variables	equal	their	reference	values.	All	other	estimates	are	odds	ratios.	

Estimates	in	brackets	are	95%	confidence	intervals.	
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STROBE (Strengthening The Reporting of OBservational Studies in Epidemiology) Checklist  

 

A checklist of items that should be included in reports of observational studies. You must report the page number in your manuscript 

where you consider each of the items listed in this checklist. If you have not included this information, either revise your manuscript 

accordingly before submitting or note N/A. 

 

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and published 

examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely available on the Web 

sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at http://www.annals.org/, and Epidemiology 

at http://www.epidem.com/). Information on the STROBE Initiative is available at www.strobe-statement.org. 

 

Section and Item Item 

No. 
Recommendation 

Reported on 

Page No. 

Title and Abstract  1 (a  I di ate the stud ’s desig  ith a o o l  used term in the title or the 

abstract  

 

(b) Provide in the abstract an informative and balanced summary of what was 

done and what was found   

 

Introduction  

Background/Rationale 2 Explain the scientific background and rationale for the investigation being 

reported   

 

Objectives 3 State specific objectives, including any prespecified hypotheses   

Methods  

Study Design 4 Present key elements of study design early in the paper   

Setting 5 Describe the setting, locations, and relevant dates, including periods of 

recruitment, exposure, follow-up, and data collection  

 

Participants 6 (a) Cohort study—Give the eligibility criteria, and the sources and methods of 

selection of participants. Describe methods of follow-up  

Case-control study—Give the eligibility criteria, and the sources and methods of 

case ascertainment and control selection. Give the rationale for the choice of 

cases and controls  

Cross-sectional study—Give the eligibility criteria, and the sources and methods of 

selection of participants 

 

(b) Cohort study—For matched studies, give matching criteria and number of 

exposed and unexposed  

Case-control study—For matched studies, give matching criteria and the number 

of controls per case   

 

Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, and 

effect modifiers. Give diagnostic criteria, if applicable  
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Section and Item Item 

No. 
Recommendation 

Reported on 

Page No. 

Data Sources/ 

Measurement 

8*  For each variable of interest, give sources of data and details of methods of 

assessment (measurement). Describe comparability of assessment methods if 

there is more than one group   

 

Bias 9 Describe any efforts to address potential sources of bias    

Study Size 10 Explain how the study size was arrived at    

Quantitative Variables 11 Explain how quantitative variables were handled in the analyses. If applicable, 

describe which groupings were chosen and why  

 

Statistical Methods 12 (a) Describe all statistical methods, including those used to control for 

confounding   

 

(b) Describe any methods used to examine subgroups and interactions    

(c) Explain how missing data were addressed   

(d) Cohort study—If applicable, explain how loss to follow-up was addressed  

Case-control study—If applicable, explain how matching of cases and controls was 

addressed   

Cross-sectional study—If applicable, describe analytical methods taking account of 

sampling strategy   

 

(e) Describe any sensitivity analyses   

Results     

Participants 13* (a) Report numbers of individuals at each stage of study—eg numbers potentially 

eligible, examined for eligibility, confirmed eligible, included in the study, 

completing follow-up, and analysed 

 

  (b) Give reasons for non-participation at each stage    

  (c) Consider use of a flow diagram    

Descriptive Data 14* (a) Give characteristics of study participants (eg demographic, clinical, social) and 

information on exposures and potential confounders    

 

  (b) Indicate number of participants with missing data for each variable of interest    

  (c) Cohort study—Summarise follow-up time (eg, average and total amount)     

Outcome Data 15* Cohort study—Report numbers of outcome events or summary measures over 

time   

 

  Case-control study—Report numbers in each exposure category, or summary 

measures of exposure   

 

  Cross-sectional study—Report numbers of outcome events or summary measures    
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Section and Item Item 

No. 
Recommendation 

Reported on 

Page No. 

Main Results 16 (a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates 

and their precision (eg, 95% confidence interval). Make clear which confounders 

were adjusted for and why they were included   

 

  (b) Report category boundaries when continuous variables were categorized    

  (c) If relevant, consider translating estimates of relative risk into absolute risk for a 

meaningful time period   

 

Other Analyses 17 Report other analyses done—eg analyses of subgroups and interactions, and 

sensitivity analyses   

 

Discussion    

Key Results 18 Summarise key results with reference to study objectives    

Limitations 19 Discuss limitations of the study, taking into account sources of potential bias or 

imprecision. Discuss both direction and magnitude of any potential bias   

 

Interpretation 20 Give a cautious overall interpretation of results considering objectives, limitations, 

multiplicity of analyses, results from similar studies, and other relevant evidence   

 

Generalisability 21 Discuss the generalisability (external validity) of the study results    

Other Information    

Funding 22 Give the source of funding and the role of the funders for the present study and, if 

applicable, for the original study on which the present article is based   

 

 

*Give information separately for cases and controls in case-control studies and, if applicable, for exposed and unexposed groups in 

cohort and cross-sectional studies. 

 

Once you have completed this checklist, please save a copy and upload it as part of your submission. DO NOT include this 

checklist as part of the main manuscript document. It must be uploaded as a separate file. 
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Table 2: Variability in case mix among patients identified as ‘high risk’ when 

varying modelling approach or high risk admission thresholds 

 
 Case Mix Changes: Average percentage point spread between 

minimum and maximum population proportions  

Same Threshold,  

Different models 

“Model Effect”  

Same Model,   

Different Thresholds 

“Threshold Effect” 

<5 5-10 >10 <5 5-10 >10 
Frail Elderly   X   X 
Super-Utilizers (Hospital, ED, GP)   X   X 
Individuals reporting Fair/Poor 

Health 
  X   X 

Very Old 

(85+ years) 
 X    X 

People taking 5+ Medications   X  X  
Individuals reporting 

Excellent/Very Good Health 
  X  X  

Multi-Morbid Individuals  X   X  
Middle-Aged Adults 

(45-64 years) 
 X   X  

People at End-of-Life X   X   
Unmarried Persons X    X  
Persons with Depression/Anxiety X   X   
Socio-demographic Groups 

(Males, Low-Income, Residents of 

Most Disadvantaged Areas, Rural 

Residents Non-English Speakers) 

X   X   
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The patient level data from 45andUp Survey are available to researchers according 

to its governance framework.  See https://www.saxinstitute.org.au/our-work/45-

up-study/for-researchers/  for further details.   
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Appendix	A:	Comparison	of	predictive	risk	models	under	consideration	in	Australia	

	

	

PRM	Features	

NSW	Stage	1:	

Ontario-HARP
i
	

(complex)	

Commonwealth	

Stage	1:	

Qadmissions
ii
	

Commonwealth	Stage	

2:	Chronic	Condition	

Risk	Calculator:	

"Victoria	HARP"	

Consolidated	List	of	

Available	Predictor	

Variables	

Design	Elements	
	 	 	 	

Required	data	sources	 Hospital	EHR	

GP	practice	

management	&	

hospital	EHR	

GP	practice	

management	&	

assessment	data	

APDC,	EDDC,	MBS,	

45andUp	survey,	

mortality	

Unit	of	Analysis	 discharge	 person	 person	 Person	

Cohort	definition	 acute	discharges	
primary	care	

population	

primary	care	

population	(for	

Commonwealth	

application)	

45and	Up	Survey	

respondents	

(with	a	MBS,	EDDC,	or	

APDC	linked	record)	

Prediction	Period	
15	mos	post-index	

discharge	

2	years	post	index	

time	

12	mos	post	

assessment	

12	mos	post	index	

time	

Prediction	Outcome	
acute	presentation	

(readmission)	

1+	emergency	

admissions	
acute	presentation	

1+	acute,	emergency	

admits	

Covariates	Used	
	 	 	 	

Number	and	types	covariates	in	final	

model	
9	(complex	model)	 14	 21	 26		(to		test)	

SOCIODEMOGRAPHICS	
	 	 	 	

Age	
	 	

x	
	

Gender	 x	
	

x	
	

Income/Income	Decile	 x	 x	
	 	

Index	of	relative	SES	disadvantage	 x	
	

x	
	

Remoteness/Rurality	 x	 (n=10	regions)	 x	
	

Ancestry/Race/Ethnicity	 x	
	

x	
	

Aboriginal/Torres	Strait	Islander	 x	 x	
	 	

Language	other	than	English	 x	 x	
	 	

Transportation	 x	 x	
	

X	

Housing	stability	 x	 x	
	

X	

Asthma	triggers	 x	 x	 	 X	

SOCIAL	SUPPORT	
	 	 	 	

Marital	status	 x	 x	 x	
	

Caregiver	/	Other	Social	Support	 x	 x	
	 	

HEALTH	STATUS		
	 	 	 	

Comorbidity	Score/Count	
	

x	 x	
	

Specific	conditions	(DX)	 (n=19)	 (n=12)	 (n=7)	 (tested,	not	used)	

Illness	Severity/Resources	Intensity	
	

x	 x	 x	

Specific	medications/	

polypharmacy/regimen	changes	
x	 (n=5)	 (n=2)	

	

Clinical	indicators	(lab	values,	PX,	etc.)	 x	 (n=3)	
	

x	

Mental	illness	 x	
	 	 	

Drug	use/abuse	 x	 x	
	

x	

HEALTH-RELATED	BEHAVIORS	
	 	 	 	

BMI	 x	
	 	 	

Smoking	status	 x	
	 	 	

Alcohol	use	 x	
	 	 	

Physical	Activity	 x	 x	
	

(tested,	not	used)	

Readiness	to	Change	 x	 x	 (n=7)	 x	

FUNCTIONAL	STATUS	
	 	 	 	

Self-reported	health	status	 x	 x	 x	
	

Health-Related	Quality	of	Life	(functional	

status,	disability,	self-care)	
x	 x	

	 	

Other	measures	of	functional	status	

(mobility,	fall	history,	pain,	cognitive	

impairment,	frailty)	

x	 (falls)	

(dementia,	

pain,falls,	

incontinence)	

(falls)	
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PRIOR	HOSPITAL/ED	UTILIZATION	
	 	

	 	

Index	Admit	LOS	
	

x	 x	
	

Discharge	disposition	 	 x	 x	 x	

Previous	hospitalizations	
	 	 	 	

Admit	via	ED	
	

x	 x	
	

Previous	ED	use	
	

x	 x	
	

ACCESSIBILITY	
	 	 	 	

GP	care	 X	 x	
	 	

	

	

																																																													
i
 Canadian Institute for Health Information.  Early Identification of People At-Risk of Hospitalization: Hospital 

Admission Risk Prediction (HARP) – a new tool for supporting providers and patients. Technical Appendix. 

Queen’s Printer for Ontario: 2013.  https://secure.cihi.ca/free_products/HARP_reportv_En.pdf (retrieved 05/03/17) 
ii
 Hippisley-Cox J, Coupland C.  Predicting risk of emergency admission to hospital using primary care data: 

derivation and validation of QAdmissions score.  BMJ Open. 2013;3:e003482.		
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3+5D!E(77@!'6)**86)! 09J9! 99J=! /<J.! 9=J=! 9:J0! /0J;! 9=J9! 92J<! /BJ0! /<J9! /0J<! /.J9! /BJ2!

M%"G)6!#)[G(8@+"5!*Y+"!

G%"G)6*-! <9J/! .:J=! .=J/! 0.J0! .=J2! 0.J<! 00J<! 0<JB! 00J2! 09J<! 0BJ;! 09J.! 02J<!

$A67Y)! 0J<! =J=! <;J9! <;J<! <.J:! <0J=! <<J2! <BJ:! </J:! <BJ/! <0JB! </JB! .;J0!

Q+%E)A)*! 2J=! .;J/! .0J:! .<J9! .0J.! .:J9! ..J.! .BJ<! .=JB! .BJ;! .9J9! ./J:! .2J/!

\(77@!G(7A! BJ/! <;J9! <;J2! <<J;! <.J;! <.J/! <<J2! <0JB! <BJ;! <0J/! <.J=! <BJ.! </JB!

R*AD&%! <.J/! <2J;! <2J=! <2J=! <=J0! .;J/! <2J2! .;J9! ..J<! .;J<! .;J.! .<J<! .0J/!

C%6Y+"*7"]*!@+*)%*)! ;J/! <J2! <J=! <J2! .J0! .J/! .J;! .J2! 0J;! .J9! .J0! .J=! 0J9!

Z!&)@+G%A+7"*!

! ! ! ! ! ! ! ! ! ! ! ! !;! 09J2! <;J9! :J:! <0J2! 2J:! /J;! <.JB! :J2! BJ2! <<J<! :J9! /J;! BJB!

<HB! 9:J/! /=J/! :;J<! /=J/! //JB! /0J:! /2J:! /BJ<! 9=JB! /:J9! /:J=! /BJ<! /;J:!

9O! 9J<! <2J<! .;J9! <9J0! .0J<! .2J9! <:JB! ./J0! 0BJ<! <=J=! ..J=! .2J;! 00J.!

?+**+"5! <J9! <J:! <J2! <JB! <J2! <J2! <J9! <J2! <J:! <J9! <J:! <J=! <J:!

Q)'6)**+7"!76!R"[+)AF! </J0! <=J9! <=J/! </J;! .;J.! .;J:! </J0! .;JB! .<J0! </J.! <:J:! <2J0! <=J<!

\7@F!&%**!+"@)[!

! ! ! ! ! ! ! ! ! ! ! ! !^"@)6_)+5DA! <J.! .J0! .JB! <J2! .J=! 0J<! .J<! 0J0! 0J=! .J0! .J9! 0J.! 0J2!

`E)*)! .;J:! .0J:! .0J=! ..J.! ..J9! ..J=! .;J/! .<J0! .;J2! <=J=! ..JB! <=J0! <:J2!

$&7Y)6! :J<! 2J:! 2J=! 9J0! 2JB! 2J9! 9J.! 2J<! :J=! 9J;! /J<! 9JB! 9J9!
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^"*%I)!%(G7D7(!+"A%Y)! <2JB! <9J<! <BJ2! <:J<! <0J:! <.J9! <9J.! <.J/! <;J/! <BJ<! <BJ.! <<J:! =J=!

$)(IH6)'76A)@!D)%(AD!

! ! ! ! ! ! ! ! ! ! ! ! !X[G)(()"APK)6F!577@! 9;J/! </J/! <;J=! .2J9! <.J0! :JB! .0J=! <;J<! BJ9! .;J<! <.J.! 2J9! BJ=!

a77@! 0.J/! 0:J0! 02J0! 0=J.! 0.J/! .:J<! 02J<! .=J0! .<J2! 0/JB! 02JB! .=J9! .0J.!

?+**+"5! 0J9! /J/! :J:! BJ2! /J=! :J9! 9J9! :J;! :J2! 9J=! /J2! :J9! :J2!

$)K)6)!I8"GA+7"%(!

(+&+A%A+7"! <0JB! B9J9! 0=J0! 0.J0! 9/J0! 9<J9! 0=J/! /0J<! /;J/! B9J2! B/J2! 9=J/! /2J:!

.O!I%((*!+"!(%*A!<.!&7"AD*! =J0! .<J<! <2J0! </J<! .9J:! ..JB! <=J<! .=J/! ./J0! .<J=! .<J.! .9J=! 0;J<!

Z!D7*'+A%(+*%A+7"*!+"!(%*A!

/!&7"AD*!

! ! ! ! ! ! ! ! ! ! ! ! !;! 2BJ2! /.J0! :BJ<! 9=JB! 9;J/! :;J=! B/J/! 0:J0! /2J0! 00J:! /.J;! 9.J9! B.J.!

<! <<J:! .BJ0! <2J;! ./J0! .2J2! <=J9! 0<J;! 0.J/! .;J9! 0BJB! .BJ=! .2J2! 0.J9!

Z!XQ!K+*+A*!+"!(%*A!/!

&7"AD*!

! ! ! ! ! ! ! ! ! ! ! ! !W7")! =<J2! :0J<! 2BJB! :<J.! 9=J:! 2<J0! 9/J.! B0J0! :2J.! 0=J/! :BJ0! /0J0! B=J0!

BO! ;J0! <JB! ;J2! <JB! .J/! <J<! .J:! BJ:! <J9! BJ=! <JB! .J.! 0J=!

R@&+AA)@!A7!D7*'+A%(!K+%!

XQ
0
! BJ.! <:JB! <;J=! <2J:! .2J;! <BJ0! 0;J2! B<J0! <:J=! BBJ9! <2JB! .2J=! B0J<!

<H.!@%F*!()"5AD!7I!*A%F
B
! .;JB! 0:J:! .2J0! B<JB! B;J9! .2J=! BBJ.! B<J;! .2J=! B<J9! 02J.! 0=J:! 02J0!

Z!'6)K+78*!aC!K+*+A*!+"!

(%*A!/!&7"AD*!

! ! ! ! ! ! ! ! ! ! ! ! !;! /J9! BJ<! BJ=! BJ/! BJ2! /J/! 9J=! 9J<! 2JB! :J<! 9J2! 2J;! 2J=!

<.O! </J/! 9.J:! 0=J<! 0=J=! /.J/! BBJ2! B:J9! /=JB! B:J=! 90J9! B=J:! 9/J/! /<J0!
<
!R5)!/9O!F)%6*!_+AD!)+AD)6!*)K)6)!I8"GA+7"%(!(+&+A%A+7"*!76!%A!()%*A!A_7!I%((*!

.!
RA!()%*A!A_7!D7*'+A%(!%@&+**+7"*!+"!(%*A!/!&7"AD*!

0!
37*'+A%(+*%A+7"*!+"!(%*A!/!&7"AD*!

B
!b%*A!D7*'+A%(+*%A+7"*

!
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Appendix C: Odds ratio estimates for 12-mos hospital readmission predictive risk models† 

 

Predictive	risk	modelling	scenario	 Model	1	 Model	2	 Model	2	alt	 Model	3	

Data	Access	Assumptions	

Hospital,	GP	practice	

management	and	GP	use	data,	

Assessment	data	(functional	

status,	social	support,	income)	

GP	patient	management	

data	(patient	history	only,	

no	use	data)	

GP	patient	management	

data	(patient	history	&	use	

data)	

Hospital	administrative	data	&	

GP	patient	lists	(demographics,	

not	practice	management	

data)	

Model	intercept†	 0.06	(0.05—0.07)	 0.04	(0.04—0.05)	 0.04	(0.04—0.05)	 0.07	(0.07—0.08)	

DEMOGRAPHICS/SOCIAL	DETERMINANTS	OF	HEALTH		

Age		

45-64	 reference	 reference	 reference	 reference	

65-84	 1.58	(1.53—1.64)	 2.09	(2.03—2.16)	 1.82	(1.76—1.88)	 1.94	(1.88—2.01)	

85+	 3.32	(3.13—3.52)	 5.37	(5.10—5.66)	 4.56	(4.33—4.81)	 4.95	(4.70—5.22)	

Gender	
Male	 reference	 reference	 reference	 reference	

Female	 0.74	(0.72—0.76)	 0.78	(0.76—0.80)	 0.76	(0.74—0.78)	 0.83	(0.81—0.86)	

Annual	Household	

Income	

<10,000	 reference	 -	 -	 -	

10,000-29,999	 0.94	(0.89—0.99)	 -	 -	 -	

30,000-49,999	 0.89	(0.83—0.94)	 -	 -	 -	

50,000-69,999	 0.82	(0.77—0.89)	 -	 -	 -	

70,000	or	more	 0.79	(0.73—0.84)	 -	 -	 -	

Do	not	wish	to	answer	 0.94	(0.89—1.00)	 -	 -	 -	

Missing	 1.08	(1.01—1.17)	 -	 -	 -	

Accessibility/	

Remoteness		Index	of	

Australia	(ARIA+)	

Metropolitan	 reference	 reference	 reference	 reference	

Inner	regional	 1.09	(1.05—1.12)	 1.04	(1.00—1.07)	 1.11	(1.08—1.15)	 1.00	(0.96—1.03)	

Outer/remote	/v.remote	 1.26	(1.20—1.32)	 1.18	(1.12—1.23)	 1.27	(1.21—1.33)	 1.16	(1.11—1.22)	

Missing	 1.33	(1.19—1.49)	 1.28	(1.15—1.43)	 1.37	(1.22—1.53)	 1.21	(1.08—1.35)	

Index	Relative	

Socioeconomic	

Disadvantage	(ISRD)	

Quintile	1	(Most	Disadvantaged)	 reference	 reference	 reference	 reference	

Quintile	2	 0.95	(0.91—0.99)	 0.91	(0.88—0.95)	 0.93	(0.89—0.97)	 0.89	(0.85—0.92)	

Quintile	3	 0.96	(0.92—1.00)	 0.89	(0.85—0.93)	 0.92	(0.88—0.96)	 0.85	(0.81—0.89)	

Quintile	4	 0.94	(0.89—0.98)	 0.84	(0.80—0.88)	 0.88	(0.84—0.93)	 0.79	(0.75—0.83)	

Quintile	5	(Least	Disadvantaged)	 0.94	(0.89—0.98)	 0.80	(0.76—0.84)	 0.86	(0.82—0.90)	 0.72	(0.69—0.76)	

Missing	 0.12	(0.07—0.22)	 0.08	(0.05—0.15)	 0.10	(0.05—0.17)	 0.09	(0.05—0.17)	

Aboriginal/Torres	Strait	

Islander	

No		 reference	 reference	 reference	 reference	

Aboriginal	or	TSI	 not	published	 not	published	 not	published	 not	published	

Missing	 not	published	 not	published	 not	published	 not	published	

Language	other	than	

English	

No	 reference	 reference	 reference	 -	

Yes	 0.89	(0.84—0.93)	 0.93	(0.88—0.97)	 0.88	(0.83—0.92)	 -	

SOCIAL	SUPPORT		

Married	at	Baseline	
No	 reference	 reference	 reference	 reference	

Yes	 1.13	(1.10—1.17)	 1.21	(1.17—1.24)	 1.20	(1.16—1.24)	 1.23	(1.19—1.27)	

People	to	Depend	on	 No	one	to	depend	on	 reference	 -	 -	 -	
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Predictive	risk	modelling	scenario	 Model	1	 Model	2	 Model	2	alt	 Model	3	

(Social	Support)	 1+	people	to	depend	on	 1.05	(0.99—1.12)	 -	 -	 -	

Missing	 1.15	(1.06—1.25)	 -	 -	 -	

HEALTH	CONDITIONS			

Comorbidity	

Score/Count		

No	Chronic	conditions	 reference	 reference	 reference	 reference	

1	Chronic	condition	 1.14		(1.09—1.18)	 1.19	(1.15—1.24)	 1.15	(1.11—1.19)	 1.30	(1.25—1.34)	

2	Chronic	conditions	 1.33	(1.27—1.39)	 1.50	(1.43—1.56)	 1.38	(1.32—1.44)	 1.78	(1.71—1.85)	

3+	Chronic	conditions	 1.53	(1.45—1.61)	 1.88	(1.78—1.97)	 1.68	(1.59—1.77)	 2.48	(2.37—2.61)	

Polypharmacy	

0	Medications	 reference	 reference	 reference	 -	

1-4	Medications	 1.14	(1.10—1.19)	 1.28	(1.23—1.33)	 1.18	(1.14—1.22)	 -	

5-+	Medications	 1.35	(1.27—1.43)	 1.75	(1.65—1.86)	 1.50	(1.41—1.59)	 -	

Missing	 1.29	(1.15—1.44)	 1.42	(1.27—1.58)	 1.34	(1.20—1.50)	 -	

MENTAL	HEALTH		

Mental	illness	

Neither	depression	nor	anxiety	 reference	 reference	 reference	 -	

Self-reported	depression	or	anxiety	 1.01		(0.97—1.05))	 1.09	(1.05—1.13)	 1.04	(1.00—1.08))	 -	

Missing	 1.10	(1.06—1.15)	 1.12	(1.08—1.17)	 1.12	(1.07—1.16)	 -	

HEALTH-RELATED	BEHAVIORS		

BMI	

Underweight	 reference	 reference	 reference	 -	

Healthy	weight	 0.85	(0.76—0.95)	 0.79	(0.71—0.88)	 0.81	(0.73—0.91)	 -	

Overweight	 0.79	(0.71—0.88)	 0.72	(0.65—0.81)	 0.75	(0.67—0.84)	 -	

Obese	 0.77	(0.69—0.87)	 0.74	(0.66—0.82)	 0.76	(0.68—0.85)	 -	

Missing	 0.85	(0.76—0.96)	 0.84	(0.75—0.94)	 0.85	(0.76—0.96)	 -	

Non-smoking		

No	 reference	 reference	 reference	 -	

Yes	 0.79	(0.74—0.83)	 0.77	(0.73—0.81)	 0.76	(0.72—0.81)	 -	

Missing	 0.86	(0.72—1.03)	 0.93	(0.78—1.11))	 0.90	(0.76—1.08))	 -	

Safe	alcohol	intake	

No	 reference	 reference	 reference	 -	

Yes	 1.06	(1.02—1.10)	 1.11	(1.07—1.16)	 1.09	(1.05—1.13)	 -	

Missing	 1.14	(1.04—1.24)	 1.33	(1.22—1.45)	 1.25	(1.14—1.36)	 -	

FUNCTIONAL	STATUS		

Self-reported	health	

status	

Excellent	 reference	 reference	 reference	 -	

Very	good	 1.18	(1.11—1.25)	 1.28	(1.21—1.36)	 1.24	(1.17—1.32)	 -	

Good	 1.32	(1.24—1.40)	 1.71	(1.61—1.81)	 1.57	(1.48—1.66)	 -	

Fair	 1.61	(1.51—1.73)	 2.72	(2.55—2.90)	 2.35	(2.20—2.51)	 -	

Poor	 2.13	(1.94—2.34)	 4.76	(4.37—5.19)	 3.89	(3.56—4.24)	 -	

Missing	 1.44	(1.31—1.58)	 2.39	(2.20—2.59)	 2.09	(1.92—2.27)	 -	

Health-Related	Quality	

of	Life		

No	limitation	 reference	 -	 -	 -	

Minor	limitation	 0.96	(0.91—1.02)	 -	 -	 -	

Mild	limitation	 1.10	(1.04—1.16)	 -	 -	 -	

Moderate	limitation	 1.27	(1.21—1.34)	 -	 -	 -	

Severe	limitation	 1.66	(1.57—1.75)	 -	 -	 -	
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Predictive	risk	modelling	scenario	 Model	1	 Model	2	 Model	2	alt	 Model	3	

Missing	 1.31	(1.23—1.39)	 -	 -	 -	

Falls	History	

0	Falls	 reference	 -	 -	 -	

1	Fall	 1.07	(1.01—1.12)	 -	 -	 -	

2+	Falls	 1.15	(1.10—1.20)	 -	 -	 -	

Missing	 1.07	(1.00—1.15)	 -	 -	 -	

PRIOR	HEALTH	SERVICE	UTILIZATION		

Previous	hospitalization	

(specify	look-back)	

None	 reference	 -	 -	 reference	

1	 0.95	(0.91—1.00)	 -	 -	 0.94	(0.90—0.99)	

2	 1.25	(1.16—1.35)	 -	 -	 1.29	(1.20—1.39)	

3+	 2.23	(2.03—2.45)	 -	 -	 2.44	(2.22—2.68)	

Previous	ED	use	(specify	

look-back)	

None	 reference	 -	 -	 reference	

1	 1.66	(1.58—1.74)	 -	 -	 1.80	(1.71—1.89)	

2	 2.13	(1.96—2.32)	 -	 -	 2.39	(2.20—2.60)	

3	 2.18	(1.88—2.53)	 -	 -	 2.54	(2.20—2.94)	

4+	 3.24	(2.73—3.84)	 -	 -	 3.79	(3.20—4.48)	

Prior	acute	admission	

via	ED	

Not	via	ED	 reference	 -	 -	 reference	

All	episode	in	ED	 1.23	(1.11—1.36)	 -	 -	 1.20	(1.08—1.32)	

Admitted	via	ED	 1.28	(1.20—1.37)	 -	 -	 1.26	(1.18—1.35)	

N/S	or	N/A	 0.84	(0.80—0.89)	 -	 -	 0.73	(0.69—0.77)	

No	Admission		 0.69	(0.66—0.73)	 -	 -	 0.56	(0.53—0.59)	

LOS	of	prior	acute	

admission	

0-2	days	 reference	 -	 -	 reference	

3-7	days	 1.13	(1.06—1.20)	 -	 -	 1.22	(1.15—1.30)	

8-14	days	 1.25	(1.14—1.36)	 -	 -	 1.40	(1.28—1.53)	

15-30	 1.18	(1.05—1.32)	 -	 -	 1.40	(1.24—1.56)	

over	30	days	 1.16	(0.99—1.37)	 -	 -	 1.30	(1.10—1.53)	

PRIMARY	CARE	ACCESSIBILITY			

Prior	GP	care			

0	visits		 reference	 -	 reference	 -	

1-3	visits	 0.88	(0.82—0.95)	 -	 0.80	(0.75—0.86)	 -	

4-5	visits	 0.99	(0.91—1.06)	 -	 0.94	(0.87—1.01)	 -	

6-11	visits	 1.17	(1.09—1.25)	 -	 1.23	(1.15—1.31)	 -	

12+	visits	 1.60	(1.49—1.72)	 -	 2.04	(1.91—2.19)	 -	

†	The	intercept	estimate	is	the	estimated	odds	of	the	outcome	(hospital	readmission	within	12	months)	when	all	predictor	variables	equal	their	reference	values.	All	other	estimates	are	odds	ratios.	

Estimates	in	brackets	are	95%	confidence	intervals.	
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STROBE (Strengthening The Reporting of OBservational Studies in Epidemiology) Checklist  

 

A checklist of items that should be included in reports of observational studies. You must report the page number in your manuscript 

where you consider each of the items listed in this checklist. If you have not included this information, either revise your manuscript 

accordingly before submitting or note N/A. 

 

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and published 

examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely available on the Web 

sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at http://www.annals.org/, and Epidemiology 

at http://www.epidem.com/). Information on the STROBE Initiative is available at www.strobe-statement.org. 

 

Section and Item Item 

No. 
Recommendation 

Reported on 

Page No. 

Title and Abstract  1 (a  I di ate the stud ’s desig  ith a o o l  used term in the title or the 

abstract  

 

(b) Provide in the abstract an informative and balanced summary of what was 

done and what was found   

 

Introduction  

Background/Rationale 2 Explain the scientific background and rationale for the investigation being 

reported   

 

Objectives 3 State specific objectives, including any prespecified hypotheses   

Methods  

Study Design 4 Present key elements of study design early in the paper   

Setting 5 Describe the setting, locations, and relevant dates, including periods of 

recruitment, exposure, follow-up, and data collection  

 

Participants 6 (a) Cohort study—Give the eligibility criteria, and the sources and methods of 

selection of participants. Describe methods of follow-up  

Case-control study—Give the eligibility criteria, and the sources and methods of 

case ascertainment and control selection. Give the rationale for the choice of 

cases and controls  

Cross-sectional study—Give the eligibility criteria, and the sources and methods of 

selection of participants 

 

(b) Cohort study—For matched studies, give matching criteria and number of 

exposed and unexposed  

Case-control study—For matched studies, give matching criteria and the number 

of controls per case   

 

Variables 7 Clearly define all outcomes, exposures, predictors, potential confounders, and 

effect modifiers. Give diagnostic criteria, if applicable  
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Section and Item Item 

No. 
Recommendation 

Reported on 

Page No. 

Data Sources/ 

Measurement 

8*  For each variable of interest, give sources of data and details of methods of 

assessment (measurement). Describe comparability of assessment methods if 

there is more than one group   

 

Bias 9 Describe any efforts to address potential sources of bias    

Study Size 10 Explain how the study size was arrived at    

Quantitative Variables 11 Explain how quantitative variables were handled in the analyses. If applicable, 

describe which groupings were chosen and why  

 

Statistical Methods 12 (a) Describe all statistical methods, including those used to control for 

confounding   

 

(b) Describe any methods used to examine subgroups and interactions    

(c) Explain how missing data were addressed   

(d) Cohort study—If applicable, explain how loss to follow-up was addressed  

Case-control study—If applicable, explain how matching of cases and controls was 

addressed   

Cross-sectional study—If applicable, describe analytical methods taking account of 

sampling strategy   

 

(e) Describe any sensitivity analyses   

Results     

Participants 13* (a) Report numbers of individuals at each stage of study—eg numbers potentially 

eligible, examined for eligibility, confirmed eligible, included in the study, 

completing follow-up, and analysed 

 

  (b) Give reasons for non-participation at each stage    

  (c) Consider use of a flow diagram    

Descriptive Data 14* (a) Give characteristics of study participants (eg demographic, clinical, social) and 

information on exposures and potential confounders    

 

  (b) Indicate number of participants with missing data for each variable of interest    

  (c) Cohort study—Summarise follow-up time (eg, average and total amount)     

Outcome Data 15* Cohort study—Report numbers of outcome events or summary measures over 

time   

 

  Case-control study—Report numbers in each exposure category, or summary 

measures of exposure   

 

  Cross-sectional study—Report numbers of outcome events or summary measures    
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14

8,15

10-13

14
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9

N/A

N/A

N/A

19

15

15

N/A

Appendix C

Appendix C

N/A

N/A

N/A
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Section and Item Item 

No. 
Recommendation 

Reported on 

Page No. 

Main Results 16 (a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates 

and their precision (eg, 95% confidence interval). Make clear which confounders 

were adjusted for and why they were included   

 

  (b) Report category boundaries when continuous variables were categorized    

  (c) If relevant, consider translating estimates of relative risk into absolute risk for a 

meaningful time period   

 

Other Analyses 17 Report other analyses done—eg analyses of subgroups and interactions, and 

sensitivity analyses   

 

Discussion    

Key Results 18 Summarise key results with reference to study objectives    

Limitations 19 Discuss limitations of the study, taking into account sources of potential bias or 

imprecision. Discuss both direction and magnitude of any potential bias   

 

Interpretation 20 Give a cautious overall interpretation of results considering objectives, limitations, 

multiplicity of analyses, results from similar studies, and other relevant evidence   

 

Generalisability 21 Discuss the generalisability (external validity) of the study results    

Other Information    

Funding 22 Give the source of funding and the role of the funders for the present study and, if 

applicable, for the original study on which the present article is based   

 

 

*Give information separately for cases and controls in case-control studies and, if applicable, for exposed and unexposed groups in 

cohort and cross-sectional studies. 

 

Once you have completed this checklist, please save a copy and upload it as part of your submission. DO NOT include this 

checklist as part of the main manuscript document. It must be uploaded as a separate file. 
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15-19

N/A

N/A

19

20-24
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4
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