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Executive Summary 
 

Integration and co-ordination of health care are key performance indicators for health services (DuGoff et al. 

2013). One measure of transition is return to general practice for follow-up care after a hospital admission 

(Jackson et al 2015). This research study investigated both the factors associated with and the impact of seeing 

a General Practitioner (GP) within 2 weeks of hospital discharge on patient outcomes including re-admission, 

in a community-dwelling population in the Central and Eastern Sydney (CES) region. 

Methods 

CES hospitalisations (2006-2014) were linked with the 45 and Up Study data, Medical Benefits Schedule (MBS) 

claims data and deaths. Time to first GP and/or Specialist visit post-discharge was calculated.  

For those participants who saw/did not see a GP/Specialist within 2 weeks of discharge:  

• participant characteristics were compared using logistic regression  

• time to event (first subsequent hospitalisation in next 12 months) linkage analysis was undertaken. 

A major strength was the use of an extremely large community-dwelling cohort of older people. A limitation 

was that the cohort varied slightly from the NSW population because of non-response at baseline.  

Eligible participants 

All eligible participants were residing in CES at baseline (n=30,645) with a hospitalisation that:  

• occurred between January 2007 and December 2014  

• was not an overnight stay 

• was not for rehabilitation, dialysis or joint replacement.  

This resulted in 10,240 index hospitalisations.  

Of the eligible participants, 6,587 (64.3%) saw a GP and 7,426 (72.5%) saw a GP and/or Specialist within 2 

weeks of discharge. The participant characteristics associated with increased odds of seeing a GP and/or 

Specialist within 2 week of discharge, after controlling for all other factors, included: 

• increasing age or being male  • self-reported cardiovascular disease at baseline 

• lower household income  • having a longer length of stay for the index hospitalisation 

• working full-time • more GP visits in the 12 months prior to the index 
hospitalisation 

• not having private health insurance  • fewer hospitalisations in the 12 months prior to the index 
hospitalisation  

• increasing Duke Social Support Index (DSSI) • fewer Specialist visits in the 12 months prior to the index 
hospitalisation. 

Findings 

Of the 7,426 participants who saw a GP and/or Specialist within 2 weeks of discharge, within a year:  

• 68.1% did not have a subsequent hospitalisation in the next 12 months 

• 30.9% had a subsequent hospitalisation in the next 12 months 

• 0.7% died without a subsequent hospitalisation in the next 12 months.  
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Hazard Ratios (HR) with 95% Confidence Intervals (CI) are shown in the figure below. As the HRs show, after 

controlling for other factors in the multivariant models, seeing a GP was significantly associated with lower 

rates of subsequent hospitalisation if they also saw a Specialist.  

 

 

 

 

 

 

 

 

 

Group Also saw a Specialist  Did not also see a Specialist  

Overall 0.92; 95% CI 0.80-1.06 1.13; 95% CI 1.02-1.25 

LOW GP Users 0.68; 95% CI 0.53-0.87 1.05; 95% CI 0.89-1.23 

HIGH GP Users 1.09; 95%CI 0.90-1.31 1.18; 95% CI 1.03-1.35 

 

Subsequent hospitalisations in those who saw a GP/Specialist were:  

• more likely if they were older, had inadequate physical activity, had poorer self-rated health, had ever 

had cardiovascular disease, had ever had cancer, had severe functional limitations, had longer lengths 

of stay, or were hospitalised multiple times prior to index hospitalisation. 

• less likely if they were female, spoke a language other than English, had a partner or had private health 

cover. 

Contribution to policy, practice and/or research 

The groups with increased odds of seeing a GP/Specialist within 2 weeks of discharge were not in the at-risk 

30-day readmission groups identified by other researchers (i.e. older, males, low incomes, no insurance), 

suggesting that follow-up is being targeted to those with the highest need (Silverstein et al. 2008). Discharge 

planning and transfer of care from hospital to general practice through discharge arrangements was shown to 

have substantial benefits for both patients and the health system.  

Further research to examine in more detail the effect of GP/Specialist follow-up within 2 weeks of discharge by 

specific conditions, such as neoplasms, heart failure, and respiratory disease, could be informative. However, 

because of the small numbers of patients by condition in CES, this analysis may need to be expanded to 

include all of NSW. “Familiar” GP versus any GP follow-up could also be explored to see if there is any effect.   
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Introduction 

Integration and co-ordination of health care are key performance indicators for health services. One measure 

of transition is return to general practice for follow-up care after a hospital admission. The National Safety and 

Quality Health Service Standards (NSQHS) and the Australian Commission on Safety and Quality in Health Care 

(ACSQHC) define clinical handover as ’the transfer of professional responsibility and accountability for some or 

all aspects of care for a patient, or group of patients, to another person or professional group’. Appropriate 

clinical handover is a requirement of the NSQHS. The ACSQHC notes the importance of ‘transition of care‘ that 

‘ends only when the patient is received into the next clinical setting’. The ACSQHC (2017) in standard 6 of the 

NSQHS states that there should be timely, relevant and structured clinical handover that supports safe patient 

care. Patient information within Central and Eastern Sydney (CES) regarding hospital discharge and when to 

see a GP are only time specific with regard to medications, i.e. for 2 or 5 days and then need to see a GP (South 

Eastern Sydney Local Health District 2018, Sydney Local Health District 2018). 

Scott (2010) found, from his meta-analysis, that discharge processes are effective in reducing readmissions if 

they include: early and complete assessment of discharge needs and medication reconciliation; enhanced 

patient (and care-giver) education and counselling specifically focussed on gaining an understanding of the 

patient’s condition and its self-management; timely and complete communication of a management plan 

between clinicians at discharge when patient care is transferred from hospital staff to primary care teams; 

early post-acute follow-up with either a doctor or nurse within 24–72 hours for high-risk patients; early post-

discharge nurse (or pharmacist) phone calls or home visits to confirm understanding of management and 

follow-up plans in high-risk patients; appropriate referrals for home care and community support services 

when needed  provided and coordinated by one, or at most two, clinicians assigned to that patient for both 

pre-discharge and post-discharge phases. 

The Australian Medical Association (AMA) has a position paper on appropriate and effective transfer of care 

arrangements. This includes the need for comprehensive, accurate and timely two-way communication 

regarding admission, treatment and patients’ on-going care needs (AMA 2013). The Canadian Institute for 

Health Information in their Physicians Follow-up After Hospitalisation Discharge: Progress in Meeting Best 

Practices (2015), states ‘there is some variation in follow-up recommendations across organizations and 

diseases’. Both in Canada and internationally, guidelines typically suggest that follow-up for Chronic 

Obstructive Pulmonary Disease (COPD) should be between 1 and 2 weeks (Health Quality Ontario 2010; 

Abramson et al. 2014; Health PEI 2011). Similar guidelines exist for heart failure (HF) patients, suggesting that 

follow-up occur within 2 to 4 weeks (Howlett et al. 2010, Yancy et al. 2013). A set of Canadian quality 

indicators for Acute Myocardial Infarctions (AMI) care suggests follow-up within 1 month (Tran et al. 2003). 

Although not stating a follow-up period, the National Heart Foundation does recommend that all patients 

hospitalised for HF should have post-discharge access to best-practice multidisciplinary care (National Heart 

Foundation of Australia, Cardiac Society of Australia and New Zealand 2011). 

Jackson et al. (2015), when examining timeliness of follow-up following hospital discharge and its impact on 

subsequent hospitalisations, concluded that most patients do not meaningfully benefit from early 

outpatient/primary care follow-up and that transitional care resources would be best allocated towards 

ensuring that highest risk patients receive follow-up within 7 days. Hansen et al. (2011) stated, from their 

systematic review, that no single intervention implemented alone was regularly associated with reduced risk 

for 30-day rehospitalization. However, Shen et al. (2017) found in their study of 71,231 patients in California, 

USA, that patients who completed any outpatient/primary care visit within 7 days had a 12% to 24% lower risk 

for 30-day readmission.  
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Research Questions 

Research questions included: 

• What are the appropriate hospitalisation inclusions that would benefit from a 2-week GP and/or 

Specialist follow-up? 

• What MBS items should be included as a GP and/or Specialist attendance following hospitalisation? 

• What proportion of patients saw a GP and/or Specialist within 2 weeks of discharge from an index 

hospitalisation? 

• What is the change over time in the proportion of people seeing a GP and/or Specialist within 2 weeks 

of discharge? 

• How did rates of GP and/or Specialist follow-up vary over time for specific age groups? 

• What are the characteristics of patients who saw a GP and/or Specialist within 2 weeks of hospital 

discharge? 

• After controlling for demographic, lifestyle, wellbeing and health service utilisations, is GP and/or 

Specialist follow-up within 2 weeks of hospitalisation associated with subsequent hospitalisations? 

• Does this differ by condition/service use/severity? 

Methods 

Sample population and linkage datasets 

The sample population was from the Sax Institute’s 45 and Up Study. The 45 and Up Study was conducted in 

NSW, Australia. Prospective participants were randomly sampled from the Department of Human Services’ 

(DHS) (formerly Medicare Australia) enrolment database, which provides near complete coverage of the 

population. People 80+ years of age and residents of rural and remote areas were oversampled. A total of 

267,153 participants joined the 45 and Up Study by completing a baseline questionnaire (between Jan 2006 

and December 2009) and giving signed consent for follow-up and linkage of their information to routine health 

databases. About 18% of those invited participated, and participants included about 11% of the NSW 

population aged 45 years and over (45 and Up Study Collaborators 2008).  

This research used the newly established CES Primary and Community Health Cohort/Linkage Resource (CES-

P&CH) based on the Sax Institute’s 45 and Up Study to identify a community-dwelling population in CES to be 

used to answer policy relevant research questions. There were 30,645 participants recruited within the CES 

area at baseline. The CES-P&CH demographics and health behaviour questionnaire data was linked to primary 

care records, prescribing information, hospital records, emergency department records and vital statistics. 

Ethical Approval was granted for this research project by the NSW Population and Health Services Research 

Ethics Committee (Ref # 2016/06/642) and from the UNSW HREC for the 45 and Up Study overall. 

This specific analysis included the 45 and Up Study questionnaire data linked by the Sax Institute using a 

unique identifier to MBS data supplied by the DHS for the period 2006-2014. It also included data from the 

Admitted Patient Data Collection (APDC) and Deaths Registry linked by the NSW Centre for Health Record 

Linkage (CHeReL) using probabilistic techniques (NSW Ministry of Health 2017).  
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Inclusion and exclusion criteria 

All individuals residing in the CES area at baseline were included (n=30,645).  Participants were excluded if 

there were possible data linkage errors (n=11), or if they reported holding a Department of Veterans Affairs 

(DVA) card due to incomplete MBS data (n=585). 

All first hospitalisations to public and private facilities that occurred for an individual in the period starting at 

recruitment to the 45 and Up Study or 1 Jan 2007 (whichever occurred latest) up to the end of 2014 were 

included. Participants were excluded if: 

• they did not experience a multi-day hospitalisation in the period 2007-2014 (n= 17,081) 

• they were not discharged back to a community setting (includes discharge to a nursing home, transfer 

to another facility and those where the patient died within hospital) (n=9,342 admissions) 

• they were admitted for rehabilitation or dialysis, as these participants would be expected to be part of 

an on-going treatment plan (n=3,722 admissions)  

• they were admitted for a joint replacement, as post-operative care would be expected to include 

rehabilitation that would be part of an on-going treatment plan and may not include the GP (n=1,147 

admissions). 

This resulted in 10,994 participants with an index hospitalisation (36.6% of cohort participants in CES).  

In order to assess the characteristics of those who visited a GP/Specialist within the first two weeks following 

discharge, participants were further excluded if they died within 2 weeks of discharge (n=36) or had an early 

hospitalisation (i.e. a hospitalisation with length of stay > 1 day that occurred within two weeks of discharge 

from index hospitalisation) (n=717). This left 10,240 participants within the sample for the descriptive analysis. 

Figure 1 shows a summary of the inclusion and exclusion criteria and the resultant eligible participants. 

Figure 1: Participant inclusion and exclusion criteria and resultant sample for the CES Cohort 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

30,645 participants (CES cohort) 

10,994 CES participants with an 

index hospitalisation (36.6% of 

participants)  
36 participants died within 2 weeks of 

discharge (0.3%); and  

717 participants had an early -

hospitalisation - within 2 weeks (6.4%) 10,240 participants NOT 

hospitalised within 2 weeks of 

index hospitalisation (93.2%) 

12,968 participants with at least 

one multi-day hospitalisation in 

the reference period (40,216 

hospitalisations) 

1,974 participants excluded as 

hospitalisation did not meet criteria 

which resulted in 14,211 hospitalisations 

being excluded: 

  - 9,342 not discharged to community 

  - 3,722 involved dialysis or rehab 

  - 1,147 arthrosis related admission 

30,049 participants  

11 participants excluded due to likely 

data linkage errors and 585 participants 

excluded due to holding a DVA card. 

17,081 participants had no multi-day 

hospitalisation in the reference period  
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For the time series analysis, the definition of index hospitalisation remained the same, with the difference 

being that the hospitalisation was the first that occurred for that participant within that calendar year. A 

participant could therefore be included across multiple years if they experienced hospitalisations that met the 

definitions across multiple years. Age-adjusted rates were calculated using direct standardisation based on the 

age structure of the NSW cohort in 2006. To account for the younger age groups transitioning out over time, 

the analysis was restricted to those aged 55 years and over within each calendar year. 

See Appendix A for additional details on inclusion and exclusion criteria for hospitalisations. 

GP and/or Specialist occasions of service 

First occasions of service included for the GP follow-up after discharge from an index hospitalisation were 

defined using MBS items (Australian Government Department of Human Services 2018). All items in groups 

A1, A2, A5, A11, A14, A15, A17, A20, A22, A23 were included except for case conferences (735-880). First 

occasions of service included for the Specialist follow-up after discharge from an index hospitalisation were 

defined using MBS items. All items in groups A3, A4, A8, A24, A26, A28 were included except items related to 

case conferences (2946-3000 and 3032-3093). More details, including the specific items included, are in 

Appendix B.  

Subsequent hospitalisations  

All subsequent hospitalisations, with length of stay greater than 1 day, that occurred more than 2 weeks 

following discharge from an index hospitalisation to public and private facilities were included. Participants 

were excluded if they were admitted for rehabilitation, as these participants were expected to be part of an 

on-going treatment plan. Additional details are provided in Appendix A. 
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Results 

Index hospitalisations 

Using the 3-digit principal International Classification of Diseases-Australian Modification (ICD-10-AM) Code 

(National Centre for Classification in Health 2006), the top 20 reasons for the 10,240 index hospital admissions 

are provided in Table 1 as number of admissions and percentages of all index admissions. Details by ICD-10-

AM Chapters are provided in Appendix C.  

The admissions are also ranked overall as well as by GP use prior to admission i.e. LOW GP users (defined as 7 

or fewer visits) and HIGH GP users (defined as 8 or more visits). The top 10 admissions for LOW and HIGH GP 

users are also provided in Supplementary Tables S2 and S3 respectively.  

Table 1: Number and percent of index admissions by 3-digit principal diagnosis (ICD-10-AM) – Top 20 diagnosis codes 

3-digit Principal 
diagnosis ICD-
10-AM code  

Description Number of 
admissions 

Percent all 
admissions 

Rank within 
all 

admissions 

Rank within 
LOW GP 

user 
admissions 

Rank within 
HIGH GP  

user 
admissions 

N40 Hyperplasia of prostate 275 2.7 1 4 2 

C61 Malignant neoplasm of prostate 274 2.7 2 1 4 

N81 Female genital prolapse 262 2.6 3 2 7 

I21 Acute myocardial infarction 251 2.5 4 3 6 

I48 Atrial fibrillation and flutter 242 2.4 5 5 3 

J18 Pneumonia organism unspecified 222 2.2 6 13 1 

I20 Angina pectoris 205 2.0 7 6 5 

L03 Cellulitis 180 1.8 8 7 8 

K80 Cholelithiasis 167 1.6 9 7 12 

N39 Other disorders of urinary system 152 1.5 10 15 9 

M48 Other spondylopathies 147 1.4 11 19 10 

I25 Chronic ischaemic heart disease 140 1.4 12 9 18 

R07 Pain in throat and chest 139 1.4 13 18 15 

K57 Diverticular disease of intestine 135 1.3 14 15 16 

C50 Malignant neoplasm of breast 135 1.3 14 10 19 

J44 Other COPD 133 1.3 16 30 11 

M51 Other intervertebral disc disorders 133 1.3 16 23 13 
I50 Heart failure 129 1.3 18 25 13 

R55 Syncope and collapse 121 1.2 19 25 16 
S52 Fracture of forearm 115 1.1 20 10 23 

Sum of Top 20   3,557 34.7       
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Proportion of participants seeing a GP and/or Specialist within 2 weeks of discharge from an index 

hospitalisation 

Of the 10,240 eligible participants with an index hospitalisation, 6,587 (64.3%) saw a GP within 2 weeks of 

discharge and 7,426 (72.5%) saw a GP and/or Specialist within 2 weeks of discharge.  

As shown in Figure 2, within the first month of being discharged from hospital over 75% of participants had 

seen a GP and just less than 85% had seen a GP and/or Specialist. Only 4.4% did not see a GP (2.3% did not see 

a GP and/or Specialist) in the first 6 months following discharge from the index hospitalisation (See 

supplementary Table S1 for additional information).  

Figure 2: Proportion of participants seeing a GP and/or Specialist after discharge from an index hospitalisation by week 

 

 

Proportion of participants seeing a GP and/or Specialist within 2 weeks of discharge over time 

As shown in Figure 3, the proportion of participants seeing a GP within 2 weeks of discharge from an index 

hospitalisation remained consistent across the time period 2007-2014 within both the CES area and the Other 

Sydney metropolitan areas (OS). The proportion of participants seeing a GP within 2 weeks of discharge within 

the CES area was consistently slightly less than the OS, but this difference was not statistically significant.  

When considering whether someone saw a GP and/or Specialist within 2 weeks of discharge, there was again 

no change over time for CES or OS and also no difference between CES and OS (Figure 4).  
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Figure 3: Percentage of participants discharged from an index hospitalisation that saw a GP within 2 weeks of discharge (age 

standardised) 

 

Figure 4: Percentage of participants discharged from an index hospitalisation that saw a GP and/or Specialist within 2 weeks of 

discharge (age standardised) 

 

Figure 5 shows the age specific rates for participants who saw a GP and/or Specialist within 2 weeks of 

discharge across time within the CES area. Overall, those in the two oldest age groups had the highest rates 

compared to the younger age groups. There was no significant increase or decrease across time for any of the 

age specific rates.   
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Figure 5: Percentage of CES participants discharged from an index hospitalisation that saw a GP and/or Specialist within 2 weeks of 

discharge by age group at time of hospitalisation

 

Characteristics of patients who saw a GP and/or Specialist within 2 weeks of hospital discharge 

Seeing a GP within 2 weeks of discharge 

Analysis was undertaken to explore the relationship between participant factors and seeing a GP within 2 

weeks of discharge. Seeing a GP within 2 weeks of discharge was associated with nearly all participant factors 

investigated (see Supplementary Table S4). Without adjusting for other factors, participants had higher odds of 

seeing a GP within 2 weeks of discharge if they: were older, were male, had a lower level of education, had 

lower household income, did not work (compared to working full-time), did not have private health insurance, 

held a health care concession, did not have a partner/spouse, were a current smoker (compared to non-

smokers), did not report adequate levels of physical activity, did not drink alcohol (compared to low risk and 

high risk drinkers), were underweight or obese (compared to being within the healthy weight range), were 

being treated for high blood pressure or high cholesterol at baseline, had more physical limitations, had higher 

levels of psychological distress, had poorer self-rated health or quality of life, needed help with daily activities, 

had previously reported a fall, had experienced a longer length of stay for the index hospitalisation, had seen a 

GP frequently in the year prior to the index hospitalisation, had not seen a specialist in the year prior to the 

index hospitalisation (compared to seeing a specialist between 1 and 4 times), had  not been hospitalised in 

the year prior to the index hospitalisation (compared to being hospitalised once), had reported a diagnosis of 

diabetes, osteoporosis/arthritis or cardiovascular disease.  

When controlling for all other factors, the relationships were slightly different. The factors that were still 

independently associated with increased odds of seeing a GP within 2 weeks of discharge included: increasing 

age, being male, having a lower income, not having private health insurance, not drinking alcohol (compared 

to low risk and high risk drinkers), being underweight (compared to being within the healthy weight range), 

having  a longer length of stay for index admission, having seen a GP frequently in the year prior to the index 

hospitalisation, having not seen a specialist in the year prior to the index hospitalisation, having not been 

hospitalised in the year prior to the index hospitalisation (compared to being hospitalised once or multiple 

times).  
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The other factor that was not significant at the univariate level but became significantly associated with 

increased odds of seeing a GP within 2 weeks of discharge after controlling for other factors, was not having 

reported a cancer diagnosis. 

Comparing seeing a GP to seeing a GP and/or Specialist within 2 weeks of discharge 

Analysis was undertaken to explore the relationship between participant factors and seeing a GP and/or 

Specialist within 2 weeks of discharge. Seeing a GP and/or Specialist within 2 weeks of discharge was 

associated with similar participants factors as seeing a GP (Supplementary Table S5). However, there were 

some minor differences. After controlling for other factors, a comparison of modelling the outcome ‘seeing a 

GP within 2 weeks of discharge’ versus modelling the outcome ‘seeing a GP and/or Specialist within 2 weeks of 

discharge’ is summarised below and provided in Table 2. 

Factors that were significantly associated with increased odds of  both seeing a GP within 2 weeks of discharge 

and seeing a GP and/or Specialist within 2 week of discharge included: increasing age at time of 

hospitalisation, being male, lower household income, not having private health insurance, increasing length of 

stay for the index hospitalisation, more GP visits in the year prior to hospitalisation, fewer hospitalisations in 

the year prior to the index hospitalisation, fewer Specialist visits in the year prior to the index hospitalisation. 

Participant factors that were different between the seeing a GP within 2 weeks of discharge model and the 

seeing a GP and/or Specialist within 2 weeks of discharge model were as follows:  

• Working part-time (compared to full-time) was associated with lower odds of seeing a GP and/or 

Specialist within 2 weeks of discharge but not with seeing a GP within 2 weeks of discharge 

• Higher Duke Social Support Index (social interaction) score was associated with higher odds of seeing a 

GP and/or Specialist within 2 weeks of discharge but not with seeing a GP within 2 weeks of discharge 

• Drinking alcohol (compared to zero alcohol) was associated with lower odds of seeing a GP within 2 

weeks of discharge but not with seeing a GP and/or Specialist within 2 weeks of discharge 

• Being underweight was significantly associated with higher odds of seeing a GP within 2 weeks of 

discharge but not with seeing a GP and/or Specialist within 2 weeks of discharge 

• Having a diagnosis of cardiovascular disease was associated with higher odds of seeing a GP and/or 

Specialist within 2 weeks of discharge but not of seeing a GP within 2 weeks of discharge 

• Having a diagnosis of cancer was associated with lower odds of seeing a GP within 2 weeks of 

discharge but not of seeing a GP and/or Specialist within 2 weeks of discharge. 

Most of these differences were minimal and can be explained by slightly different propensities among the 

participants who saw a GP within 2 weeks of discharge rather than seeing a Specialist within 2 weeks of 

discharge and/or seeing both.  
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Table 2: Relationship between participant factors and (i) seeing a GP within 2 weeks of discharge and (ii) seeing a GP and/or 

Specialist within 2 weeks of discharge 

Patient factors 
  
  

(i) Saw a GP 
only within 2 

weeks of 
discharge 

(ii) Saw a GP 
and/or Specialist 
within 2 weeks of 

discharge 

Model 1: GP 
controlling for 

all other factors 

Model 2: GP 
and/or Specialist 
controlling for all 

other factors 

Same/diff 
Model 1 (GP) 
and Model 2 

(GP/Spec) 

Yes (%)  Yes (%) OR (95%CI) OR (95%CI)  
       

Age at time of hospitalisation 
(Mean and SD) 72.6 (12.0) 72.3 (12.0) 1.02 (1.01-1.02) 1.02 (1.01-1.02) Both 

Gender      

 Male 3415 (65.5) 3851 (73.9) 1 1  

 Female 3172 (63.1) 3575 (71.1) 0.85 (0.77-0.94) 0.84 (0.76-0.94) Both 

Speaks a language other than English at home     

 No 5213 (62.8) 5897 (71.0) 1 1  

 Yes 1374 (70.8) 1529 (78.8) 1.12 (0.96-1.32) 1.12 (0.95-1.33) Neither 

Highest educational qualification      

 University or higher 1531 (56.2) 1787 (65.6) 1 1  

 Trade/ diploma 1888 (64.3) 2141 (72.9) 1.02 (0.91-1.15) 1.06 (0.94-1.20) Neither 

 Year 12 or equivalent 749 (65.8) 853 (74.9) 1.03 (0.88-1.20) 1.12 (0.95-1.32) Neither 

 less than high school 2419 (70.4) 2645 (76.9) 1.01 (0.89-1.15) 0.99 (0.87-1.13) Neither 

Household income at baseline      

 $70,000 or more 1201 (50.4) 1438 (60.4) 1 1  

 $40,000 to $69,999 943 (60.5) 1089 (69.9) 1.10 (0.95-1.27) 1.13 (0.97-1.31) Neither 

 $20,000 to $39,999 1036 (67.3) 1155 (75.0) 1.12 (0.96-1.32) 1.12 (0.95-1.33) Neither 

 <$20,000 1708 (75.6) 1841 (81.5) 1.25 (1.05-1.48) 1.24 (1.03-1.49) Both 

 Won’t disclose 1699 (67.9) 1903 (76.1) 1.18 (1.02-1.37) 1.23 (1.06-1.44) Both 

Work status at baseline      

 Full time 1270 (53.7) 1492 (63) 1 1  

 Part time 886 (55.3) 1034 (64.6) 0.87 (0.75-1.00) 0.85 (0.74-0.99) GP/Spec 

 Not working 4431 (70.6) 4900 (78.1) 0.95 (0.83-1.10) 0.94 (0.81-1.09) Neither 

Having private health insurance       

 No 2239 (75.7) 2380 (80.5) 1 1  

 Yes 4348 (59.7) 5046 (69.3) 0.70 (0.62-0.79) 0.78 (0.69-0.88) Both 

Having a health care concession card     

 No 4297 (59.7) 4959 (68.8) 1 1  

 Yes 2290 (75.4) 2467 (81.2) 1.12 (1.00-1.26) 1.06 (0.94-1.21) Neither 
Duke Social Support Index (social 
interaction) Mean and SD 8.9 (1.6) 8.9 (1.6) 1.03 (1.00-1.06) 1.05 (1.02-1.08) GP/Spec 

Marital status      

 No partner 2454 (67.6) 2718 (74.9) 1 1  

 Partner 4133 (62.5) 4708 (71.2) 1.06 (0.96-1.17) 1.07 (0.96-1.19) Neither 

Smoking status at baseline      

 Never smoke 3578 (63.3) 4062 (71.9) 1 1  

 Ex-smoker 2497 (65.1) 2797 (72.9) 1.07 (0.97-1.17) 1.01 (0.91-1.12) Neither 

 Current smoker 512 (67.9) 567 (75.2) 1.16 (0.97-1.39) 1.18 (0.98-1.43) Neither 

Adequate physical activity at baseline    

 Yes 2509 (66.9) 2809 (74.9) 1 1  

 No 4078 (62.8) 4617 (71.1) 0.94 (0.85-1.03) 0.95 (0.86-1.06) Neither 
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Patient factors 
  
  

(i) Saw a GP 
only within 2 

weeks of 
discharge 

(ii) Saw a GP 
and/or Specialist 
within 2 weeks of 

discharge 

Model 1: GP 
controlling for 

all other factors 

Model 2: GP 
and/or Specialist 
controlling for all 

other factors 

Same/diff 
Model 1 (GP) 
and Model 2 

(GP/Spec) 

Yes (%)  Yes (%) OR (95%CI) OR (95%CI)  
       

 
Adequate fruit and vegetable intake at baseline 

 Yes 5216 (64.0) 5882 (72.2) 1 1  

 No 1371 (65.4) 1544 (73.7) 0.96 (0.86-1.07) 0.96 (0.86-1.08) Neither 

Alcohol consumption at baseline      

 Zero 2614 (70.7) 2850 (77.1) 1 1  

 1-13 drinks 2856 (60.8) 3282 (69.8) 0.84 (0.76-0.93) 0.92 (0.82-1.02) GP only 

 14+ drinks 1117 (60.6) 1294 (70.2) 0.84 (0.74-0.96) 0.95 (0.82-1.09) GP only 

BMI category at baseline      

 Normal weight 2064 (62.4) 2359 (71.3) 1 1  

 Underweight 774 (69.8) 848 (76.5) 1.24 (1.06-1.44) 1.15 (0.97-1.36) GP only 

 Overweight 2374 (63.7) 2687 (72.1) 1.05 (0.95-1.17) 1.03 (0.92-1.15) Neither 

 Obese 1375 (65.5) 1532 (73.0) 1.13 (0.99-1.28) 1.07 (0.93-1.22) Neither 

Being treated for high blood pressure at baseline    

 No 4519 (62.4) 5126 (70.8) 1 1  

 Yes 2068 (69.0) 2300 (76.7) 1.04 (0.93-1.15) 1.05 (0.94-1.18) Neither 

Being treated for high cholesterol at baseline    

 No 5296 (63.5) 5991 (71.9) 1 1  

 Yes 1291 (67.8) 1435 (75.3) 0.99 (0.88-1.12) 0.93 (0.82-1.07) Neither 

Physical functioning at baseline      

 No limitations 1199 (54.8) 1408 (64.3) 1 1  

 Minor limitations 1341 (60.7) 1527 (69.2) 1.10 (0.96-1.25) 1.04 (0.91-1.19) Neither 

 Moderate limitations 1729 (67.7) 1925 (75.3) 1.14 (1.00-1.31) 1.07 (0.93-1.24) Neither 

 Severe limitations 1458 (73.0) 1602 (80.3) 1.17 (0.98-1.40) 1.10 (0.91-1.33) Neither 

 Not available 860 (66.6) 964 (74.6) 0.98 (0.83-1.16) 0.96 (0.80-1.14) Neither 

Psychological distress at baseline      

 

Low psychological 
distress 4074 (62.2) 4631 (70.7) 1 1  

 

Moderate 
psychological distress 867 (63.1) 975 (71.0) 0.97 (0.85-1.11) 0.96 (0.84-1.11) Neither 

 

High psychological 
distress 352 (66.5) 401 (75.8) 1.05 (0.85-1.30) 1.16 (0.92-1.46) Neither 

 

Very high 
psychological distress 229 (70.2) 250 (76.7) 1.08 (0.82-1.41) 1.06 (0.79-1.42) Neither 

 Not available 1065 (72.7) 1169 (79.8) 1.01 (0.87-1.17) 1.02 (0.87-1.20) Neither 

Self-rated good/v good/ excellent health at baseline    

 Yes 1749 (70.6) 1934 (78.1) 1 1  

 No 4838 (62.3) 5492 (70.7) 0.99 (0.86-1.14) 0.97 (0.84-1.13) Neither 

Self-rated good/v good/ excellent QoL at baseline    

 Yes 1519 (70.5) 1680 (77.9) 1 1  

 No 5068 (62.7) 5746 (71.1) 0.98 (0.85-1.13) 1.01 (0.86-1.17) Neither 

Reported needing help with daily activities at baseline    

 No 5983 (63.6) 6753 (71.8) 1 1  

 Yes 604 (72.5) 673 (80.8) 0.93 (0.77-1.13) 1.01 (0.81-1.24) Neither 
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Patient factors 
  
  

(i) Saw a GP 
only within 2 

weeks of 
discharge 

(ii) Saw a GP 
and/or Specialist 
within 2 weeks of 

discharge 

Model 1: GP 
controlling for 

all other factors 

Model 2: GP 
and/or Specialist 
controlling for all 

other factors 

Same/diff 
Model 1 (GP) 
and Model 2 

(GP/Spec) 

Yes (%)  Yes (%) OR (95%CI) OR (95%CI)  
       

Reported at least one fall in 12 months prior to baseline 

 No 5158 (63.7) 5818 (71.8) 1 1  

 Yes 1429 (66.7) 1608 (75.1) 0.90 (0.80-1.00) 0.93 (0.82-1.05) Neither 
Length of stay for index 
admission (Mean days and SD) 6.3 (6.7) 6.3 (6.8) 1.02 (1.01-1.02) 1.03 (1.02-1.04) Both 

Number of GP visits in 12 months prior to Index hospitalisation    

 3 or fewer visits 625 (43.9) 760 (53.4) 1 1  

 4-7 visits 1495 (55.5) 1765 (65.5) 1.66 (1.45-1.91) 1.67 (1.45-1.91) Both 

 8-12 visits 1905 (66.7) 2124 (74.4) 2.48 (2.15-2.87) 2.26 (1.95-2.62) Both 

 13+ visits 2562 (78.4) 2777 (85.0) 4.06 (3.47-4.75) 3.85 (3.27-4.54) Both 

Number of Specialist visits in 12 months prior to Index hospitalisation    

 None 955 (67.1) 1021 (71.7) 1 1  

 One-four 2569 (62.7) 2853 (69.7) 0.72 (0.63-0.83) 0.81 (0.70-0.94) Both 

 More than four 3063 (64.9) 3552 (75.2) 0.59 (0.51-0.69) 0.79 (0.68-0.93) Both 

Number of hospitalisations in 12 months prior to Index hospitalisation    

 None 3600 (65.7) 3983 (72.7) 1 1  

 One 1661 (61.1) 1904 (70.0) 0.82 (0.74-0.91) 0.82 (0.73-0.91) Both 

 Multiple 1326 (64.9) 1539 (75.4) 0.83 (0.74-0.94) 0.90 (0.79-1.02) GP only 

Self-reported diabetes diagnosis at baseline    

 No 5741 (63.4) 6487 (71.7) 1 1  

 Yes 846 (71.3) 939 (79.1) 1.06 (0.91-1.22) 1.08 (0.92-1.27) Neither 

Self-reported osteoarthritis/osteoporosis diagnosis at baseline    

 No 5341 (63.1) 6037 (71.3) 1 1  

 Yes 1246 (70.1) 1389 (78.2) 1.04 (0.92-1.18) 1.08 (0.94-1.24) Neither 

Self-reported cardiovascular disease diagnosis at baseline    

 No 4959 (62.1) 5612 (70.3) 1 1  

 Yes 1628 (72.2) 1814 (80.4) 1.12 (1.00-1.26) 1.21 (1.06-1.37) GP/Spec 

Self-reported asthma diagnosis at baseline    

 No 5710 (64.3) 6434 (72.4) 1 1  

 Yes 877 (64.7) 992 (73.2) 0.98 (0.86-1.12) 1.02 (0.89-1.18) Neither 

Self-reported depression/anxiety diagnosis at baseline    

 No 5426 (64.4) 6113 (72.6) 1 1  

 Yes 1161 (63.8) 1313 (72.1) 0.92 (0.81-1.04) 0.93 (0.82-1.06) Neither 

Self-reported cancer diagnosis at baseline    

 No 5304 (64.3) 5948 (72.1) 1 1  

  Yes 1283 (64.4) 1478 (74.2) 0.88 (0.79-0.98) 0.94 (0.84-1.06) GP only 

TOTAL 6587 (64.3) 7426 (72.5)       
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Subsequent hospitalisations 

Of the 10,240 eligible participants with an index hospitalisation, 2,883 (28.2%) had a subsequent 

hospitalisation and 88 died. Of the participants who had a subsequent hospitalisation, 6.7% were first 

hospitalised 3 weeks after discharge from the index hospitalisation, 6.3% at 4 weeks, 8.3% at 5 weeks, 8.7% at 

7-8 weeks, 13.8% at 9-13 weeks, 23.0% at 14-26 weeks and 33.2% at 6-12 months (see further details in 

Supplementary Table S6). Of the participants who had a subsequent hospitalisation, 58.5% were hospitalised 

once, 22.7% had two hospitalisations, 9.9% had three, 4.3% had four, 2.3% had five and 2.3% had more than 

five. The top 20 reasons (using the 3-digit principal ICD-10-AM Code) for the first subsequent hospital 

admissions are provided in Table 3 as numbers and percentages of all first subsequent hospital admissions. 

Details of the subsequent hospitalisation by ICD-10-AM Chapters, compared to the initial hospitalisation, are 

provided in Appendix C. The subsequent hospitalisations are ranked overall as well as by the GP use prior to 

the index hospital admission (i.e. LOW GP users and HIGH GP users). The top 10 subsequent hospital 

admissions for LOW and HIGH users are also provided in Supplementary Tables S7 and S8 respectively. 

Table 3: Number and percent of first SUBSEQUENT admissions by 3-digit principal diagnosis (ICD-10-AM) – Top 20 diagnosis codes 

3-digit 
Principal 
diagnosis ICD-
10-AM code 

Description Subsequent admission 
 

Rank within admissions 

n % All LOW GP 
user 

HIGH 
GP user 

I50 Heart failure 90 3.1 2 2 2 
I48 Atrial fibrillation and flutter 66 2.3 3 10 3 

J18 Pneumonia organism unspecified 64 2.2 4 7 4 
J44 Other COPD 58 2.0 5 3 5 

N39 Other disorders of urinary system 50 1.7 6 5 6 
K80 Cholelithiasis 42 1.5 7 13 7 

I21 Acute myocardial infarction 41 1.4 8 6 12 

C79 Secondary malignant neoplasm of 
other and unspecified sites 

40 1.4 9 13 9 

N40 Hyperplasia of prostate 40 1.4 9 19 8 

S72 Fracture of femur 40 1.4 9 7 12 

T81 Complications of procedures NEC 40 1.4 9 10 11 

L03 Cellulitis 39 1.4 13 19 9 
M48 Other spondylopathies 37 1.3 14 10 17 

I20 Angina pectoris 35 1.2 15 27 12 

R55 Syncope and collapse 34 1.2 16 13 18 

A41 Other sepsis 33 1.1 17 19 18 

R07 Pain in throat and chest 33 1.1 17 37 12 

K56 Paralytic ileus and intestinal 
obstruction without hernia 

32 1.1 19 19 20 

E11 Type 2 diabetes mellitus 31 1.1 20 63 12 

I70 Atherosclerosis 29 1.0 21 13 25 

Top 20 
 

874 30.3       

Seeing a GP and/or Specialist within 2 weeks of index hospital discharge and subsequent hospitalisations 

As shown in Figure 6, of the 6,587 participants who saw a GP within 2 weeks of discharge from their index 

hospitalisation, 68.5% did not have a subsequent hospitalisation within the next 12 months, 30.6% had a 

subsequent hospitalisation and 0.9% died without further hospitalisation. Of the 7,426 participants who saw a 

GP and/or Specialist within 2 weeks of discharge from the index hospitalisation, 68.1% did not have a 

subsequent hospitalisation in the next 12 months, 30.9% had a subsequent hospitalisation and 0.7% died 

without a subsequent hospitalisation. 
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Figure 6: Participants seeing/not seeing a GP and seeing/not seeing a GP and/or Specialist within 2 weeks and subsequent outcomes 

  Seeing/not seeing a GP                                                          Seeing/not seeing a GP and/or Specialist 
 

 

 

As shown in Table 4, a higher percentage of those who saw a GP within 2 weeks of discharge had a subsequent 

hospitalisation within 12 months (30.6%) of discharge compared to those who did not see a GP within 2 weeks 

of discharge (23.7%).  Table 4 also shows these higher rates of subsequent hospitalisation after seeing a GP 

and/or Specialist within 2 weeks of discharge.  

Table 4: Seeing a GP and/or Specialist within 2 weeks of the index hospitalisation and subsequent hospitalisations. 

  
Subsequent hospitalisation status 

    
No subsequent  
hospitalisation Admitted within 12 months 

Died without subsequent 
hospitalisation 

    n(%) n(%) n(%) 

Saw a GP within 2 weeks     

 No 2760 (75.6) 866 (23.7) 27 (0.7) 

 Yes 4509 (68.5) 2017 (30.6) 61 (0.9) 

Saw a GP and/or Specialist within 2 weeks   

 No 2211 (78.6) 588 (20.9) 15 (0.5) 

  Yes 5058 (68.1) 2295 (30.9) 73 (1.0) 

  

6,587 participants saw a GP 

within 2 weeks of index 

hospitalisation (64.3%) 

3,653 participants did not 

see a GP within 2 weeks of 

index hospitalisation 

(35.7%) 

61 participants died within 

12 months with no further 

hospitalisation (0.9%) 

4509 participants had no 

further hospitalisation 

within 12 months (68.5%) 

2,017 participants 

subsequently hospitalised 

within 12 months (30.6%) 

27 participants died within 

12 months with no further 

hospitalisation (0.7%) 

2,760 participants had no 

further hospitalisation 

within 12 months (75.6%) 

866 participants 

subsequently hospitalised 

within 12 months (23.7%) 

7,426 participants saw a GP 

and/or Specialist within 2 

weeks of index 

hospitalisation (72.5%) 

2,814 participants did not 

see a GP and/or Specialist 

within 2 weeks of index 

hospitalisation (27.5%) 

73 participants died within 

12 months with no further 

hospitalisation (0.9%) 

5,058 participants had no 

further hospitalisation 

within 12 months (68.1%) 

2295 participants 

subsequently hospitalised 

within 12 months (30.9%) 

15 participants died within 

12 months with no further 

hospitalisation (0.5%) 

2211 participants had no 

further hospitalisation 

within 12 months (78.6%) 

588 participants 

subsequently hospitalised 

within 12 months (20.8%) 

10,240 participants NOT 

hospitalised within 2 weeks of 

index hospitalisation (93.2%) 

10,240 participants NOT 

hospitalised within 2 weeks of 

index hospitalisation (93.2%) 
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As shown in Table 5, the number of admissions that the participants had over the next 12 months following 

the index hospitalisation is twice as high in those who saw a GP within 2 weeks of discharge compared to 

those who did not see a GP within 2 weeks of discharge (30.6%).  Table 5 also shows higher numbers of 

admissions after seeing a GP and/or Specialist within 2 weeks of discharge.  

Table 5: Number of subsequent hospitalisations by seeing a GP and/or Specialist within 2 weeks of the index hospitalisation 

  

 Number of subsequent hospitalisations within a year 

    One Two Three Four Five >five 

    n(%) n(%) n(%) n(%) n(%) n(%) 

Saw a GP within 2 weeks 

 No 520 (14.2) 200 (5.5) 81 (2.2) 33 (0.9) 18 (0.5) 14 (0.4) 

 Yes 1167 (17.7) 454 (6.9) 205 (3.1) 90 (1.4) 49 (0.7) 52 (0.8) 

Saw a GP and/or Specialist within 2 weeks 

 No 372 (13.2) 131 (4.7) 47 (1.7) 19 (0.7) 13 (0.5) 6 (0.2) 

  Yes 1315 (17.7) 523 (7.0) 239 (3.2) 104 (1.4) 54 (0.7) 60 (0.8) 

 

As shown in Figures 7a and 7b (and Supplementary Table S2), time to subsequent hospitalisation follows a 

different pattern for low (7 or fewer visits) and high GP users (8 or more visits). For low GP users, those seeing 

a specialist only had the highest rate of return, followed by those seeing both specialist and GP, those seeing a 

GP only, and then those seeing neither a GP or Specialist. Among high GP users, those seeing both a GP and 

Specialist had the highest rate of return, followed by Specialist only, GP only, and then those seeing neither. 

Figure 7a: Days to first subsequent hospitalisation for those who saw a GP and/or Specialist within 2 weeks of the index 

hospitalisation - Low GP Users. 
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Figure 7b: Days to first subsequent hospitalisation for those who saw a GP and/or Specialist within 2 weeks of the index 

hospitalisation - High GP Users. 

 

Associations between seeing a GP and Specialist within 2 weeks of discharge and subsequent 

hospitalisations 

The association between seeing a GP within 2 weeks of discharge from the index hospitalisation and the first 

subsequent hospitalisation, controlling for demographic, lifestyle, wellbeing, and health service utilisations, 

was examined (See Table 6). As a significant interaction was detected between seeing a GP and seeing a 

Specialist, seeing a GP was examined at both levels of seeing a Specialist (yes and no). There was a significant 

association between seeing a GP within 2 weeks of discharge from the index hospitalisation and subsequent 

hospitalisation in the unadjusted univariable model for both those who also saw a Specialist (HR 1.47; 95% CI 

1.36-1.59) and those who did not (HR 1.35; 95% CI 1.25-1.46). However, once all of the other factors were 

controlled for this was significant only for those participants who had not seen a Specialist (HR 1.13; 95% CI 

1.02-1.25) and not for those who also saw a Specialist (HR 0.92; 95% CI 0.80-1.06).   

Also, as shown in Table 6, subsequent hospitalisations, controlling for all other factors, were less likely in 

participants who saw a GP and/or Specialist within 2 weeks of discharge if they were female, spoke a language 

other than English, had private health insurance cover or had a partner. Subsequent hospitalisations, 

controlling for all other factors, were more likely in participants if they were older, had inadequate physical 

activity at baseline, had severe physical functioning limitations at baseline, had self-reported poor health at 

baseline, had longer index admission lengths of stay, had self-reported ever having been diagnosed with 

cardiovascular disease at baseline, had self-reported ever having been diagnosed with cancer at baseline, or 

had been hospitalised multiple times before the index hospitalisation. 
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Because of the two distinctive service use profiles being evident for participants who had an index 

hospitalisation, i.e. LOW GP users (7 or fewer visits per year) and HIGH GP users (8 or more visits per year), the 

models were re-run for these two distinct groups. In the LOW GP users, for those who saw a GP within 2 weeks 

of discharge but did not see a Specialist, 21.6 % experienced a subsequent hospitalisation compared to 18.1% 

in those who did not see a GP and also did not see a Specialist. This pattern was the opposite amongst those 

who had also seen a specialist. Those who saw a GP were less frequently hospitalised (25.0%) compared to 

those who saw a Specialist only (32.1%). After controlling for other factors in the multivariable model, seeing a 

GP was significantly associated with a lower rate of hospitalisations amongst those who also saw a Specialist 

(HR 0.68, 95% CI 0.53-0.87) but was non-significant amongst those who did not see a Specialist (HR 1.05, 95% 

CI 0.89-1.23).  

In the HIGH GP users, for those who saw a GP within 2 weeks of discharge, the proportion subsequently 

experiencing a hospitalisation was higher regardless of whether they had seen a Specialist (32.2% compared to 

24.5% for those who saw a Specialist and 40.0% compared to 29.5% for those who had also seen a Specialist). 

After controlling for other factors in the multivariable model, seeing a GP was not associated with higher or 

lower rates of hospitalisation amongst those who also saw a Specialist (HR 1.09; 95%CI 0.90-1.31) but was 

associated with higher rates of hospitalisation amongst those who did not see a Specialist (HR1.18; 95%CI 

1.03-1.35). 

Subsequent hospitalisations in the LOW GP user group, controlling for all other factors, were less likely if 

participants had private health insurance cover. Subsequent hospitalisations in the LOW GP user group, 

controlling for all other factors, were more likely if participants were older, were a current smoker (compared 

to non-smokers), had severe functional limitations at baseline (compared to no limitations), had longer index 

admission lengths of stay, had self-reported ever having been diagnosed with cancer at baseline or had been 

hospitalised multiple times before the index hospitalisation.  

Subsequent hospitalisations in the HIGH GP user group, controlling for all other factors, were less likely in 

participants if they were female, spoke a language other than English, worked part-time (compared to working 

full time), had a partner or drank 14 or more drinks a week at baseline. Subsequent hospitalisations in the 

HIGH GP user group, controlling for all other factors, were more likely if participants were older, had 

inadequate physical activity at baseline, had severe functional limitations at baseline (compared to no 

limitations), had longer index admission lengths of stay, had self-reported ever having been diagnosed with 

cancer at baseline or had been hospitalised multiple times before the index hospitalisation. 
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Table 6: Association between seeing a GP and/or Specialist within 2 weeks of the index hospitalisation and subsequent 

hospitalisations 

Patient factors 

Subsequent hospitalisation within 12 
months of index hospitalisation 

Likelihood of a subsequent hospitalisation within 12 months after seeing 
a GP/Specialist within 2 weeks days 

Unadjusted controlling for all other factors 

ALL 
LOW GP 

users 
HIGH GP 

users 
ALL Model 1: ALL 

Model 2: LOW 
GP users 

Model 3: HIGH 
GP users 

N (%) N (%) N (%) HR (95%CI) HR (95%CI) HR (95%CI) HR (95%CI) 
        

Age at time of Index 
hospitalisation (Mean and SD) 75.0 (11.8) 70.8 (12.5) 76.9 (10.9) 1.04 (1.03-1.04) 1.02 (1.01-1.02) 1.02 (1.01-1.03) 1.02 (1.01-1.02) 

Gender        

 Male 1592 (30.5) 520 (23.9) 957 (34.7) 1 1 1 1 

 Female 1291 (25.7) 374 (19.3) 837 (29.3) 0.81 (0.76-0.88) 0.78 (0.72-0.86) 0.87 (0.74-1.01) 0.74 (0.67-0.83) 
Speaks a language other than English at home      

 No 2336 (28.1) 743 (21.3) 1453 (32.4) 1 1 1 1 

 Yes 547 (28.2) 151 (23.9) 341 (30) 1.01 (0.92-1.11) 0.87 (0.78-0.96) 0.96 (0.8-1.17) 0.82 (0.73-0.93) 

Household income at baseline        

 <$20,000 814 (36.0) 176 (30.8) 576 (37.9) 1.94 (1.74-2.17) 0.90 (0.78-1.05) 0.81 (0.62-1.06) 0.91 (0.75-1.09) 

 $20,000 to $39,999 443 (28.8) 117 (23.3) 300 (31.2) 1.48 (1.30-1.68) 0.89 (0.76-1.03) 0.84 (0.66-1.08) 0.87 (0.72-1.05) 

 $40,000 to $69,999 365 (23.4) 136 (19.3) 222 (27.0) 1.16 (1.01-1.33) 0.89 (0.77-1.02) 0.88 (0.71-1.10) 0.84 (0.70-1.01) 

 $70,000 or more 489 (20.5) 258 (17.3) 226 (26.1) 1 1 1 1 

 Won’t disclose 772 (30.9) 207 (24.5) 470 (32.5) 1.61 (1.44-1.80) 0.93 (0.81-1.06) 0.90 (0.72-1.13) 0.91 (0.76-1.08) 

Highest educational qualification      

 less than high school 1143 (33.2) 274 (27.2) 759 (35.0) 1.52 (1.38-1.68) 1.07 (0.96-1.20) 1.05 (0.87-1.27) 1.08 (0.94-1.24) 

 Year 12 or equivalent 327 (28.7) 82 (19.3) 223 (34.1) 1.28 (1.12-1.46) 1.03 (0.90-1.18) 0.82 (0.64-1.06) 1.12 (0.94-1.32) 

 Trade/ diploma 777 (26.5) 251 (20.9) 479 (29.8) 1.15 (1.04-1.28) 0.97 (0.87-1.09) 1.00 (0.84-1.20) 0.96 (0.83-1.10) 

 University or higher 636 (23.3) 287 (19.3) 333 (28.1) 1 1 1 1 

Work status at baseline        

 Not working 2128 (33.9) 528 (29.0) 1427 (35.4) 2.01 (1.81-2.22) 1.06 (0.92-1.21) 1.21 (0.98-1.5) 0.93 (0.78-1.11) 

 Part time 314 (19.6) 138 (16.6) 169 (23.2) 1.05 (0.91-1.22) 0.90 (0.77-1.04) 0.97 (0.78-1.21) 0.80 (0.65-0.99) 

 Full time 441 (18.6) 228 (15.5) 198 (23.2) 1 1 1 1 

Having private health insurance        

 No 1001 (33.9) 281 (30.2) 624 (34.8) 1 1 1 1 

 Yes 1882 (25.8) 613 (19.2) 1170 (30.6) 0.72 (0.67-0.78) 0.88 (0.81-0.97) 0.69 (0.58-0.82) 0.97 (0.87-1.08) 

Having a health care concession card       

 No 1808 (25.1) 667 (19.7) 1036 (29.5) 1 1 1 1 

 Yes 1075 (35.4) 227 (31.2) 758 (36.1) 1.52 (1.41-1.64) 1.00 (0.91-1.09) 0.97 (0.80-1.16) 1.02 (0.92-1.13) 
Duke Social Support Index (social 
interaction) Mean and SD 8.85 (1.6) 8.81 (1.6) 8.87 (1.6) 0.96 (0.94-0.98) 0.98 (0.96-1.00) 0.97 (0.92-1.01) 0.99 (0.96-1.01) 
Marital status        

 No partner 1178 (32.5) 334 (26.0) 750 (35.2) 1 1 1 1 

 Partner 1705 (25.8) 560 (19.8) 1044 (30) 0.75 (0.70-0.81) 0.86 (0.79-0.93) 0.90 (0.77-1.04) 0.84 (0.77-0.93) 

Smoking status at baseline        

 Never smoke 1521 (26.9) 460 (20) 963 (31.3) 1 1 1 1 

 Ex-smoker 1147 (29.9) 342 (22.9) 717 (33.3) 1.13 (1.05-1.22) 1.07 (0.99-1.17) 1.12 (0.97-1.30) 1.04 (0.94-1.15) 

 Current smoker 215 (28.5) 92 (28.0) 114 (30.1) 1.09 (0.94-1.25) 1.17 (1.00-1.36) 1.44 (1.13-1.84) 1.01 (0.83-1.24) 

Adequate physical activity at baseline      

 Yes 1276 (34.0) 344 (26.4) 802 (37.3) 1 1 1 1 

 No 1607 (24.8) 550 (19.5) 992 (28.7) 1.48 (1.38-1.59) 1.15 (1.06-1.24) 1.09 (0.94-1.26) 1.17 (1.07-1.29) 

Adequate fruit and vegetable intake at baseline      

 Yes 2304 (28.3) 732 (21.9) 1411 (32.2) 1 1 1 1 

 No 579 (27.6) 162 (21.1) 383 (31.2) 1.03 (0.94-1.13) 0.99 (0.90-1.09) 0.98 (0.82-1.17) 0.99 (0.89-1.11) 
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Patient factors 

Subsequent hospitalisation within 12 
months of index hospitalisation 

Likelihood of a subsequent hospitalisation within 12 months after seeing 
a GP/Specialist within 2 weeks days 

Unadjusted controlling for all other factors 

ALL 
LOW GP 

users 
HIGH GP 

users 
ALL Model 1: ALL 

Model 2: LOW 
GP users 

Model 3: HIGH 
GP users 

N (%) N (%) N (%) HR (95%CI) HR (95%CI) HR (95%CI) HR (95%CI) 
        

Alcohol consumption at baseline      

 Zero 1162 (31.4) 273 (23.5) 788 (34.6) 1 1 1 1 

 1-13 drinks 1251 (26.6) 437 (20.9) 744 (30.7) 0.82 (0.76-0.89) 0.98 (0.90-1.07) 1.07 (0.91-1.26) 0.96 (0.86-1.06) 

 14+ drinks 470 (25.5) 184 (21.3) 262 (28.7) 0.78 (0.70-0.87) 0.89 (0.79-1.00) 0.99 (0.80-1.22) 0.85 (0.74-0.98) 
BMI category at baseline        

 Underweight 362 (32.6) 109 (27.0) 220 (35.0) 1.21 (1.07-1.36) 1.06 (0.94-1.20) 1.15 (0.92-1.44) 1.02 (0.88-1.19) 

 Normal weight 936 (28.3) 296 (21.3) 577 (32.7) 1 1 1 1 

 Overweight 1037 (27.8) 338 (22.4) 633 (31.1) 0.98 (0.90-1.07) 1.00 (0.91-1.09) 1.12 (0.95-1.31) 0.96 (0.86-1.07) 

 Obese 548 (26.1) 151 (18.6) 364 (30.6) 0.91 (0.82-1.01) 0.89 (0.80-1.00) 0.86 (0.70-1.05) 0.92 (0.80-1.05) 

Being treated for high blood pressure at baseline      

 No 1940 (26.8) 674 (21.0) 1135 (30.9) 1 1 1 1 

 Yes 943 (31.5) 220 (24.4) 659 (34.0) 1.20 (1.11-1.30) 0.99 (0.90-1.08) 0.96 (0.80-1.14) 1.00 (0.90-1.11) 

Being treated for high cholesterol at baseline      

 No 2307 (27.7) 746 (21.2) 1405 (31.9) 1 1 1 1 

 Yes 576 (30.2) 148 (24.9) 389 (32.0) 1.11 (1.01-1.22) 0.99 (0.89-1.09) 1.10 (0.90-1.34) 0.96 (0.85-1.08) 

Physical functioning at baseline        

 No limitations 408 (18.6) 196 (15.4) 198 (23.1) 1 1 1 1 

 Minor limitations 486 (22.0) 198 (18.8) 272 (24.8) 1.19 (1.05-1.36) 1.00 (0.87-1.14) 1.10 (0.89-1.34) 0.92 (0.77-1.10) 

 Moderate limitations 743 (29.1) 207 (24.3) 504 (31.3) 1.66 (1.47-1.87) 1.14 (1.00-1.30) 1.21 (0.98-1.50) 1.07 (0.91-1.27) 

 Severe limitations 839 (42.0) 182 (36.7) 591 (43.5) 2.63 (2.34-2.96) 1.40 (1.21-1.63) 1.42 (1.09-1.86) 1.36 (1.13-1.63) 

 Not available 407 (31.5) 111 (25.2) 229 (33.1) 1.83 (1.60-2.10) 1.21 (1.04-1.41) 1.18 (0.90-1.54) 1.17 (0.96-1.42) 

Psychological distress at baseline      

 Low psychological distress 1697 (25.9) 605 (20.4) 1036 (30.3) 1 1 1 1 

 

Moderate psychological 
distress 375 (27.3) 94 (18.9) 269 (32.3) 1.06 (0.95-1.19) 1.00 (0.89-1.12) 0.89 (0.71-1.11) 1.03 (0.89-1.18) 

 High psychological distress 166 (31.4) 46 (23.5) 118 (36.5) 1.26 (1.08-1.48) 1.08 (0.91-1.28) 0.95 (0.69-1.32) 1.12 (0.91-1.38) 

 

Very high psychological 
distress 104 (31.9) 27 (27.8) 74 (34.1) 1.28 (1.05-1.56) 1.05 (0.85-1.29) 1.05 (0.68-1.61) 1.01 (0.79-1.30) 

 Not available 541 (37.0) 122 (33.4) 297 (35.9) 1.53 (1.39-1.68) 0.98 (0.88-1.10) 1.10 (0.89-1.37) 0.96 (0.84-1.08) 

Self-rated good/v good/ excellent health at baseline      

 Yes 945 (38.2) 228 (32.5) 622 (40.1) 1 1 1 1 

 No 1938 (25) 666 (19.5) 1172 (28.8) 1.68 (1.55-1.81) 1.14 (1.03-1.27) 1.20 (0.98-1.48) 1.12 (0.99-1.27) 

Self-rated good/v good/ excellent QoL at baseline      

 Yes 791 (36.7) 190 (29.4) 501 (39.1) 1 1 1 1 

 No 2092 (25.9) 704 (20.3) 1293 (29.8) 1.53 (1.41-1.66) 0.98 (0.88-1.09) 0.97 (0.78-1.20) 1.00 (0.88-1.13) 

Reported needing help with daily activities at baseline      

 No 2508 (26.7) 807 (20.6) 1536 (30.4) 1 1 1 1 

 Yes 375 (45.0) 87 (43.7) 258 (45.3) 1.94 (1.74-2.16) 1.14 (1.00-1.29) 1.31 (1.00-1.71) 1.08 (0.93-1.25) 

Reported at least one fall in 12 months prior to baseline      

 No 2164 (26.7) 717 (20.9) 1304 (30.5) 1 1 1 1 

 Yes 719 (33.6) 177 (26.1) 490 (36.7) 1.31 (1.2-1.43) 1.02 (0.93-1.11) 1.03 (0.86-1.22) 1.01 (0.91-1.12) 
Length of stay for index 
Admission (Mean days and SD) 7.2 (7.7) 6.9 (7.1) 7.4 (7.9) 1.03 (1.02-1.03) 1.02 (1.01-1.02) 1.02 (1.01-1.02) 1.02 (1.01-1.03) 

Self-reported diabetes diagnosis at baseline      

 No 2456 (27.1) 803 (21.1) 1499 (31.0) 1 1 1 1 

 Yes 427 (36.0) 91 (28.8) 295 (38.0) 1.40 (1.27-1.55) 1.10 (0.98-1.22) 1.02 (0.81-1.29) 1.11 (0.98-1.25) 
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Patient factors 

Subsequent hospitalisation within 12 
months of index hospitalisation 

Likelihood of a subsequent hospitalisation within 12 months after seeing 
a GP/Specialist within 2 weeks days 

Unadjusted controlling for all other factors 

ALL 
LOW GP 

users 
HIGH GP 

users 
ALL Model 1: ALL 

Model 2: LOW 
GP users 

Model 3: HIGH 
GP users 

N (%) N (%) N (%) HR (95%CI) HR (95%CI) HR (95%CI) HR (95%CI) 
        

Self-reported osteoarthritis/osteoporosis diagnosis at baseline 

 No 2281 (27.0) 771 (21.3) 1357 (30.6) 1 1 1 1 

 Yes 602 (33.9) 123 (25.1) 437 (37.1) 1.30 (1.19-1.43) 0.96 (0.87-1.06) 0.83 (0.68-1.02) 1.01 (0.90-1.13) 

Self-reported cardiovascular disease diagnosis at baseline      

 No 2029 (25.4) 698 (19.8) 1209 (29.5) 1 1 1 1 

 Yes 854 (37.9) 196 (32.9) 585 (38.6) 1.61 (1.49-1.75) 1.10 (1.01-1.20) 1.18 (0.99-1.40) 1.07 (0.97-1.19) 

Self-reported asthma diagnosis at baseline      

 No 2490 (28) 802 (21.9) 1516 (31.8) 1 1 1 1 

 Yes 393 (29.0) 92 (20.0) 278 (33.0) 1.04 (0.94-1.16) 1.03 (0.92-1.15) 0.93 (0.74-1.15) 1.07 (0.94-1.21) 

Self-reported depression/anxiety diagnosis at baseline      

 No 2379 (28.3) 773 (22.0) 1431 (32.1) 1 1 1 1 

 Yes 504 (27.7) 121 (20.3) 363 (31.5) 0.97 (0.88-1.07) 0.95 (0.85-1.05) 0.97 (0.79-1.20) 0.94 (0.83-1.06) 

Self-reported cancer diagnosis at baseline      

 No 2150 (26.1) 693 (20.0) 1296 (29.7) 1 1 1 1 

 Yes 733 (36.8) 201 (30.5) 498 (39.8) 1.51 (1.39-1.64) 1.23 (1.13-1.34) 1.32 (1.12-1.55) 1.21 (1.09-1.34) 

Number of GP visits in 12 months prior to Index hospitalisation     

 3 or fewer visits 300 (21.1) 300 (21.1) - 1 1 1 - 

 4-7 visits 594 (22.0) 594 (22.0) - 1.05 (0.92-1.21) 0.94 (0.81-1.08) 0.95 (0.81-1.10) - 

 8-12 visits 775 (27.1)  708 (26.7) 1.33 (1.17-1.52) 0.99 (0.85-1.14) - 1 

 13+ visits 1214 (37.1)  1086 (36.6) 1.95 (1.72-2.21) 1.10 (0.95-1.27) - 1.13 (1.02-1.24) 

Number of Specialist visits in 12 months prior to Index hospitalisation     

 None 346 (24.3) 209 (22.7) 115 (25.4) 1 1 1 1 

 One-four 939 (22.9) 346 (17.8) 535 (27.2) 0.93 (0.82-1.05) 0.91 (0.80-1.03) 0.84 (0.70-1.00) 0.99 (0.82-1.20) 

 More than four 1598 (33.8) 339 (27.1) 1144 (35.8) 1.46 (1.30-1.64) 1.09 (0.96-1.25) 1.10 (0.90-1.35) 1.14 (0.94-1.37) 

Number of hospitalisations in 12 months prior to Index hospitalisation     

 None 1357 (24.8) 508 (20.2) 764 (28.1) 1 1 1 1 

 One 728 (26.8) 205 (20.1) 479 (30.6) 1.09 (0.99-1.19) 1.04 (0.95-1.15) 1.01 (0.86-1.20) 1.06 (0.95-1.19) 

 Multiple 798 (39.1) 181 (31) 551 (41.4) 1.73 (1.59-1.89) 1.36 (1.24-1.50) 1.30 (1.08-1.56) 1.38 (1.24-1.54) 

Saw a GP within 2 weeks, but did not see a Specialist within 2 weeks     

 No 588 (20.9) 288 (18.1) 300 (24.5) 1 1 1 1 

 Yes 1358 (28.7) 341 (21.6) 1017 (32.2) 1.35 (1.25-1.46) 1.13 (1.02-1.25) 1.05 (0.89-1.23) 1.18 (1.03-1.35) 

Saw a GP within 2 weeks and saw a Specialist within 2 weeks      

 No 278 (33.1) 130 (32.1) 1182 (29.5) 1 1 1 1 

  Yes 659 (35.6) 135 (25.0) 524 (40.0) 1.47 (1.36-1.59) 0.92 (0.80-1.06) 0.68 (0.53-0.87) 1.09 (0.90-1.31) 

TOTAL 2883 (28.2) 894 (21.7) 1794 (32.0)         

NOTE: Significantly higher associations in bold and significantly lower associations in italics and bold. 
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Associations between seeing a GP and Specialist and subsequent hospitalisations - sensitivity test comparing 

2 weeks and 7 days.  

As a sensitivity analysis, the association between seeing a GP within 7 days of discharge from the index 

hospitalisation and the first subsequent hospitalisation, controlling for demographic, lifestyle, wellbeing, and 

health service utilisations, was examined (See Supplementary Table S9). There were significant associations 

between seeing a GP within 7 days of discharge from the index hospitalisation and subsequent hospitalisation 

in the unadjusted univariable model for both those who also saw a Specialist (HR 1.46; 95% CI 1.32-1.60) and 

those who did not (HR 1.36; 95% CI 1.27-1.47), this was similar to what was seen for the 2-week follow-up. 

Also, as was the case for the 2-week follow-up, once we controlled for all other factors, this was significant 

only for those who had not seen a Specialist (HR 1.17; 95% CI 1.07-1.27) and not for those who also saw a 

Specialist (HR 1.00; 95% CI 0.84-1.20).   

When looking at the different GP user groups, as was the case for the 2-week follow-up, the HIGH GP user 

group was significantly associated for those who had not seen a Specialist (HR 1.22; 95% CI 1.10-1.35). 

However, there was no significant association between seeing a GP within 7 days of discharge from the index 

hospitalisation with/without also seeing a Specialist, and subsequent hospitalisation in the LOW GP user 

group, whereas there were associations for the 2-week follow-up.  

As shown in Supplementary Table S9, the likelihood of subsequent hospitalisations after seeing a GP and/or 

Specialist within 7 days of discharge, controlling for all other factors, was overall the same as for the 2-week 

follow-up, except for current smoking at baseline was now more likely.  In the LOW GP users there was no 

change. In the HIGH GP users had a partner at baseline was no longer less likely.  
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Discussion  
 

With regard to the specific research questions, we found the following: 

What are the appropriate hospitalisation inclusions that would benefit from a 2-week GP and/or Specialist  

follow-up? 

Initial hospitalisations included all multi-day hospitalisations where the person was discharged back to the 

community setting, excluding those admitted for rehabilitation or dialysis or a joint replacement as these 

would be expected to be part of an on-going treatment plan. 

What MBS items should be included as a GP and/or Specialist attendance following hospitalisation? 

GP Items included were: all items in groups A1, A2, A5, A11, A14, A15, A17, A20, A22, A23 except for case 

conferences (735-880). Specialist items included were: all items in groups A3, A4, A8, A24, A26, A28 were 

included except items related to case conferences (2946-3000 and 3032-3093). 

What proportion of patients saw a GP and/or Specialist within 2 weeks of discharge from an Index 

hospitalisation? 

Of the 10,240 eligible participants with an index hospitalisation, 6,587 (64.3%) saw a GP within 2 weeks of 

discharge and 7,426 (72.5%) saw a GP and/or Specialist within 2 weeks of discharge.  

What is the change over time in the proportion of people seeing a GP and/or Specialist within 2 weeks of 

discharge? 

The proportion of participants seeing a GP and/or a Specialist within 2 weeks of discharge from an index 

hospitalisation remained consistent across the time period 2007-2014. 

How did rates of GP and/or Specialist follow-up vary over time for specific age groups? 

Overall, those in the two oldest age groups (75-84 years and 85 years plus) had the highest rates of GP 

and/or Specialist follow-up (around 80%) compared to the younger age groups (around 70%). There was 

no significant increase or decrease across time for any of the age specific rates.   

What are the characteristics of patients who saw a GP and/or Specialist within 2 weeks of hospital 

discharge?  

The factors that were independently associated with increased odds of seeing a GP within 2 weeks of 

discharge, controlling for all other factors, included: increasing age, being male, having a lower income, 

not having private health insurance, not drinking alcohol (compared to low risk and high risk drinkers), 

being underweight (compared to being within the healthy weight range), having  a longer length of stay for 

index admission, having seen a GP frequently in the year prior to the index hospitalisation, having not seen 

a specialist in the year prior to the index hospitalisation, having not been hospitalised in the year prior to 

the index hospitalisation (compared to being hospitalised once or multiple times), working part-time 

(compared to full-time), and not having reported a cancer diagnosis.  

The factors that were significantly associated with increased odds of  both seeing a GP within 2 weeks of 

discharge and seeing a GP and/or Specialist within 2 week of discharge included: increasing age at time of 

hospitalisation, being male, lower household income, not having private health insurance, increasing 

length of stay for the index hospitalisation, more GP visits in the year prior to hospitalisation, fewer 
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hospitalisations in the year prior to the index hospitalisation and fewer Specialist visits in the year prior to 

the index hospitalisation. 

After controlling for demographic, lifestyle, wellbeing and health service utilisations, is GP and/or Specialist 

follow-up within 2 weeks of hospitalisation associated with subsequent hospitalisations? 

There was a significant association between seeing a GP within 2 weeks of discharge from the index 

hospitalisation and subsequent hospitalisation in the unadjusted univariable model for both those who 

also saw a Specialist (HR 1.47; 95% CI 1.36-1.59) and those who did not (HR 1.35; 95% CI 1.25-1.46). 

However, once we controlled for all other factors this was significant only for those who had not seen a 

Specialist (HR 1.13; 95% CI 1.02-1.25), and not for those who also saw a Specialist (HR 0.92; 95% CI 0.80-

1.06).   

Does this differ by condition/service use/severity? – high/low GP users 

Because of two distinctive service use profiles being evident for participants who had an index 

hospitalisation, i.e. LOW GP users (7 or fewer visits per year) and HIGH GP users (8 or more visits per year), 

the models were re-run for these two distinct groups. 

Among the LOW GP users, for those who saw a GP within 2 weeks of discharge but did not see a Specialist, 

21.6 % experienced a subsequent hospitalisation compared to 18.1% of those participants who did not see 

a GP and also did not see a Specialist. This pattern was the opposite among those who had also seen a 

Specialist: those who saw a GP were less frequently hospitalised (25.0%) compared to those who saw a 

Specialist only (32.1%). After controlling for other factors in the multivariable model, seeing a GP was 

significantly associated with a lower rate of hospitalisations among those who also saw a Specialist (HR 

0.68, 95% CI 0.53-0.87) but was non-significant amongst those who did not see a Specialist (HR 1.05, 95% 

CI 0.89-1.23).  

Among the HIGH GP users, for those who saw a GP within 2 weeks of discharge, the proportion 

subsequently experiencing a hospitalisation was higher regardless of whether they had seen a Specialist 

(32.2% compared to 24.5% for those who saw a Specialist, and 40.0% compared to 29.5% for those who 

had also seen a Specialist). After controlling for other factors in the multivariable model, seeing a GP was 

not associated with higher or lower rates of hospitalisation among those who also saw a Specialist (HR 

1.09; 95%CI 0.90-1.31) but was associated with higher rates of hospitalisation among those who did not 

see a Specialist (HR 1.18; 95%CI 1.03-1.35). 

A summary of the likelihood of subsequent hospitalisations after seeing a GP and/or Specialist within 2 

weeks of discharge, controlling for all other factors, is provided in the Table 7 for LOW GP users, all 

participants and HIGH GP users. 
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Table 7: Summary of the likelihood of subsequent hospitalisations after seeing a GP and/or Specialist within 2 weeks (and within 7 

days for comparison) of discharge, controlling for all other factors 

Subsequent hospitalisations after seeing a GP and/or Specialist 

Within 2 weeks Within 7 days 

LOW 
GP 

Users 
All 

HIGH 
GP 

users 

LOW 
GP 

Users 
All 

HIGH 
GP 

users 

More likely Poor self-rated health at baseline       

 Ever been diagnosed with cardiovascular disease       

 Inadequate physical activity at baseline       

  Older    
   

  Longer index admission lengths of stay       

  Ever been diagnosed with cancer       

  
Hospitalised multiple times prior to index 
hospitalisation     

   

  Severe functional limitations at baseline       

  Current smoker at baseline       

Less likely Work part time       

 

Drank more than 14 drinks of alcohol a week at 
baseline    

   

  Female       

  Spoke a language other than English       

  Had a partner at baseline       

  Private health cover at baseline       

 

Does this differ by condition/service use/severity? – 7 day follow-up compared to 2 weeks 

As a sensitivity analysis, the association between seeing a GP within 7 days of discharge from the index 

hospitalisation and the first subsequent hospitalisation, controlling for demographic, lifestyle wellbeing, 

and health service utilisations, was examined (See Supplementary Table S9). There were significant 

associations between seeing a GP within 7 days of discharge from the index hospitalisation and 

subsequent hospitalisation in the unadjusted univariable model for both those who also saw a Specialist 

(HR 1.46; 95% CI 1.32-1.60) and those who did not (HR 1.36; 95% CI 1.27-1.47), this was similar to what 

was seen for the 2-week follow-up. Also, as was the case for the 2-week follow-up, once we controlled for 

all other factors, this was significant only for those who had not seen a Specialist (HR 1.17; 95% CI 1.07-

1.27) and not for those who also saw a Specialist (HR 1.00; 95% CI 0.84-1.20).   

When looking at the different GP user groups, as was the case for the 2-week follow-up, the HIGH GP user 

group was significantly associated for those who had not seen a Specialist (HR 1.22; 95% CI 1.10-1.35). 

However, there was no significant association between seeing a GP within 7 days of discharge from the 

index hospitalisation, with/without also seeing a Specialist, and subsequent hospitalisation in the LOW GP 

user group, whereas there were associations for the 2-week follow-up.  

A summary of the likelihood of subsequent hospitalisations after seeing a GP and/or Specialist within 7 

days of discharge, controlling for all other factors, is also provided in Table 7 for LOW GP users, all 

participants and HIGH GP users. 
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Contribution to policy, practice and/or research 

The groups less likely to see a GP/Specialist within 2 weeks of discharge were not in the at-risk 30-day 

readmission groups identified by other researchers (i.e. older, males, low incomes, no insurance) suggesting 

that follow-up is being targeted to those with the highest need (Silverstein et al. 2008). This was in contrast to 

what was found in Alberta and Saskatchewan, Canada, for patients with chronic conditions (HF or COPD), 

where those from lower-income neighbourhoods and rural areas, and patients discharged home with support 

services or from community hospitals (as opposed to teaching hospitals), had lower 7-day follow-up rates. 

However, follow-up visits increased when patients had a ‘familiar’ physician, especially for patients with COPD 

(Canadian Institute for Health Information 2015). 

Contrary to the no protective effects found by Jackson et al. (2015) and Field et al. (2015), our participants did 

benefit (31% less likely to have a subsequent hospitalisation in the next 12 months) from GP follow-up within 2 

weeks of discharge from hospital if they were LOW GP users (7 or fewer per year) and also saw a Specialist 

within 2 weeks of discharge. They were also 19% more likely to have a subsequent hospitalisation in the next 

12 months if they were HIGH GP users (8 or more visits per year) and did not also see a Specialist within 2 

weeks of discharge. These differences are similar to the 30-day readmission rates found by Shen et al. (2017), 

that being 12% to 24% lower. 

A major strength of the current study is the use of an extremely large community-dwelling cohort of older 

people which was not limited to only those who have contact with health services which provides a more 

realistic denominator. The cohort spans a range of ages between aged 45 years and up, and this allows a 

unique perspective on the use of health services by age both within the cohort and across time. There were 

some limitations: while the 45 and Up Study cohort is reasonably representative of the NSW population from 

which it was drawn, non-response at baseline may mean that the cohort varies slightly from the NSW 

population;  for example smoking rates were observed to be lower within the 45 and Up Study (Mealing et al. 

2010) compared to the NSW Population Health Survey (Barr et al. 2008, Centre for Epidemiology and Evidence 

2007), this means that the rates reported may vary from those within the NSW population. Nevertheless, 

comparison of these rates over time and between sub-groups is still valid. Another limitation of the MBS data 

is the lack of any information regarding the reason for the primary care consultation.  

The models provided in this report control for all demographic, lifestyle, wellbeing and health service 

utilisations factors, regardless of their significance. While this is informative, it may not result in the model of 

best fit (i.e. how well the model describes the observed data). Thus, for any publication the models will only 

include a set of confounders such as age, sex, self-rated health status and education, with the other variables 

only being included if they are significant. 

Further research to examine in more detail the effect of GP and/or Specialist follow-up within 2 weeks of 

discharge by specific conditions, such as neoplasms, HF, and respiratory disease, could be informative. 

However, because of the small numbers of patients by condition in CES, this analysis may need to be expanded 

to include all of NSW. ‘familiar‘ GP versus any GP follow-up could also be explored to see if there is any effect.  
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Appendices 
 

Appendix A: Hospitalisation inclusion definitions  
Type of 

hospitalisation 

Inclusions Exclusions Purpose 

Index 

hospitalisation 

The first hospitalisation with 

length of stay greater than 1 

day that occurred for an 

individual in the period starting 

at recruitment to the 45 and 

Up Study, or 1 Jan 2007 

(whichever occurred latest) up 

to the end of 2014. All 

hospitalisations to public and 

private facilities were included. 

 

Those that included discharge to a 

nursing home, transfer to another 

facility and those where the patient 

died within hospital. 

Admissions for rehabilitation or 

dialysis were excluded as these 

would be expected to be part of an 

on-going treatment plan.  

Admissions related to joint 

replacement were also excluded as 

post-operative care would be 

expected to include rehabilitation 

that would be part of an on-going 

treatment plan and may not include 

the GP.  

Purpose is to identify 

hospital discharges where 

the patient is highly likely to 

benefit from GP care/ follow-

up. 

Early 

hospitalisation 

Any hospitalisation with length 

of stay > 1 day that occurred 

within two weeks of discharge 

from index hospitalisation. 

 

 To exclude patients who 

were not in the community 

setting in the weeks 

following discharge. These 

patients would be precluded 

from seeing their GP due to 

re-hospitalisation. 

Subsequent 

hospitalisation 

Any hospitalisation with length 

of stay > 1 day that occurred 

between 2 weeks and 1 year 

after the index hospitalisation. 

 

Admissions for rehabilitation. To identify hospitalisations 

that could potentially have 

been prevented or delayed 

through good GP 

management post-

hospitalisation. 
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       Appendix B: Groups –Codes included for GP/Specialist follow-up 

MBS Group Name of Group Item numbers Included 

GP Items 

Group A1  GP attendances to which no 

other item applies 

3, 4, 20, 23, 24, 35, 36, 37, 43, 

44, 47, 51 

Include all 

Group A2  Other non-referred attendances 

to which no other item applies 

52, 53, 54, 57, 58, 59, 60, 65, 92, 

93, 95, 96 

Include all 

Group A5  Prolonged attendances to which 

no other item applies 

160, 161, 162, 163, 164 Include all 

Group A11  Urgent attendances after hours 597, 598, 599, 600 Include all 

Group A14  Health assessments 701, 703, 705, 707, 715 Include all  

Group A15  GP care plans and 

multidisciplinary case 

conferences 

721, 723, 729, 731, 732, 735, 

739, 743, 747, 750, 758, 820, 

822, 823, 825, 826, 828, 830, 

832, 834, 835, 837, 838, 855, 

857, 858, 861, 864, 866, 871, 

872, 880 

Include only CDMP 

items. Do not include 

items 735-880 as these 

are case-conferences 

and do not involve a 

patient attendance 

Group A17  Medication management review  900, 903 Include all 

Group A20  GP mental health care  2700, 2701, 2712, 2713, 2715, 

2717, 2721, 2723, 2725, 2727 

Include all  

Group A22  GP after-hours attendances to 

which no other item applies 

5000, 5003, 5010, 5020, 5023, 

5028, 5040, 5043, 5049, 5060, 

5063, 5067 

Include all 

Group A23  Other non-referred after-hours 

attendances to which no other 

item applies 

5200, 5203, 5207, 5208, 5220, 

5223, 5227, 5228, 5260, 5263, 

5265, 5267 

Include all 

Specialist Items 

Group A3 Specialist attendances to which 

no other item applies 

99, 104, 105, 106, 107, 108, 109, 

111, 113 

Include all 

Group A4 Consultant Physician 

attendances to which no other 

item applies 

110, 112, 114, 116, 117, 119, 

120, 122, 128, 131, 132, 133 

Include all 

Group A8 Consultant Psychiatrist 

attendances to which no other 

item applies 

288, 289, 291, 293, 296, 297, 

299, 300, 302, 304, 306, 308, 

310, 312, 314, 316, 318, 319, 

320, 322, 324, 326, 328, 330, 

332, 334, 336, 338, 342, 344, 

346, 348, 350, 352, 353, 355, 

356, 357, 358, 359, 361, 364, 

366, 367, 369, 370,  

 

Include all 
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MBS Group Name of Group Item numbers Included 

Group A24 Pain and palliative medicine 2799, 2801, 2806, 2814, 2820, 

2824, 2832, 2840, 2946, 2949, 

2954, 2958, 2972, 2974, 2978, 

2984, 2988, 2992, 2996, 3000, 

3003, 3005, 3010, 3014, 3015, 

3018, 3023, 3028, 3032, 3040, 

3044, 3051, 3055, 3062, 3069, 

3074, 3078, 3083, 3088, 3093 

Include bold items only. 

Those in italics represent 

case conference item 

numbers and will be 

excluded. 

Group A26 Neurosurgery attendances to 

which no other item applies 

6004, 6007, 6009, 6011, 6013, 

6015, 6016 

Include 

Group A28 Geriatric medicine 141, 143, 145, 147, 149 Include all 

Excluded Items 

Group A6  Group therapy 170, 171, 172 Exclude 

Group A7  Acupuncture 173, 193, 195, 197, 199 Exclude 

Group A9 Contact Lenses - attendances 10801, 10802, 10803, 10804, 

10805, 10806, 10807, 10808, 

10809, 10816 

Exclude 

Group A10 Optometrical services 10905, 10907, 10910, 10911, 

10912, 10913, 10914, 10915, 

10916, 10918, 10921, 10922, 

10923, 10924, 10925, 10926, 

10927, 10928, 10929, 10930, 

10931, 10932, 10933, 10940, 

10941, 10942, 10943, 10944, 

10945, 10946, 10947, 10948 

Exclude 

Group A12 Consultant Occupational 

Physician attendances to which 

no other item applies 

384, 385, 386, 387, 388, 389 Exclude 

Group A13 Public Health Physician 

attendances to which no 

otheritem applies 

410, 411, 412, 413, 414,  

415, 416, 417 

Exclude 

Group A18  GP attendances associated with 

Practice Incentives Program 

(PIP) payments  

2497, 2501, 2503, 2504, 2506, 

2507, 2509, 2517, 2518, 2521, 

2522, 2525, 2526, 2546, 2547, 

2552, 2553, 2558, 2559, 

Exclude 

Group A19  Other non-referred attendances 

associated with Practice 

Incentives Program (PIP) 

payments to which no other 

item applies   

2598, 2600, 2603, 2606, 2610, 

2613, 2616, 2620, 2622, 2624, 

2631, 2633, 2635, 2664, 2666, 

2668, 2673, 2675, 2677 

Exclude 

Group A21 Medical Practitioner (Emergency 

Physician) attendances to which 

no other item applies 

501, 503, 507, 511, 515, 519, 

520, 530, 532, 534, 536 

Exclude (emergency 

room attendance) 
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MBS Group Name of Group Item numbers Included 

Group A27 Pregnancy support counselling 4001 Exclude 

Group A29 Early intervention services for 

children with autism, pervasive 

developmental disorder or 

disability 

135, 137, 139 Exclude 

Group A30 Medical Practitioners – 

telehealth attendances 

2100, 2122, 2125, 2126, 2137, 

2138, 2143, 2147, 2179, 2195, 

2199, 2220 

Exclude 

Group A31 Addiction medicine 6018, 6019, 6023, 6024, 6025, 

6026, 6028, 6029, 6031, 6032, 

6034, 6035, 6037, 6038, 6042 

Exclude 

Group A32 Sexual health medicine 6051, 6052, 6057, 6058, 6059, 

6060, 6062, 6063, 6064, 6065, 

6067, 6068, 6071, 6072, 6074, 

6075 

Exclude 

Group A33 Transcatheter aortic valve 

implantation case conference 

6080, 6081 Exclude 

Group A34 Health care homes 6087 Exclude 
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Appendix C: Index hospitalisations by first subsequent hospitalisations –principal diagnosis (ICD10) 
 Index hospitalisation 

 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 18 19 21 

Subsequent 
hospitalisation 

TOTAL 
index 

% sub- 
hospn’s 

Cpt 
Code 
Range 

Description 

Certain 
infectious 
and 
parasitic 
diseases 

Neoplasms 

Diseases of 
the blood and 
blood-forming 
organs and 
the immune 
mechanism 

Endocrine, 
nutritional 
and 
metabolic 
diseases 

Mental, 
behavioural 
andneuro- 
developmental 
disorders 

Diseases 
of the 
nervous 
system 

Diseases 
of the 
eye and 
adnexa 

Diseases 
of the 
ear and 
mastoid 
process 

Diseases 
of the 
circulatory 
system 

Diseases of 
the 
respiratory 
system 

Diseases 
of the 
digestive 
system 

Diseases of 
the skin and 
subcutaneous 
tissue 

Diseases of 
the musculo-
skeletal 
system and 
connective 
tissue 

Diseases of 
the genito- 
urinary 
system 

Symptoms, 
signs etc not 
elsewhere 
classified 

Injury, 
poisoning and 
certain other 
external 
causes 

Factors 
influencing 
health status 
and contact 
with health 
services 

Yes No 

1 A00-B99 
Certain infectious 
and parasitic 
diseases 

5 15 <5 <5 <5 <5 <5 0 <5 <5 6 0 <5 8 5 8 0 63 174 237 26.6 

2 C00-D49 Neoplasms 10 185 23 <5 <5 6 <5 <5 39 21 43 6 9 18 37 27 31 464 974 1438 32.3 

3 D50-D89 

Diseases of the 
blood and blood-
forming organs and 
the immune 
mechanism 

<5 8 7 <5 <5 0 0 0 10 <5 5 0 <5 0 5 <5 <5 51 39 90 56.7 

4 E00-E89 
Endocrine, 
nutritional and 
metabolic diseases 

0 <5 0 10 <5 0 0 0 14 <5 <5 <5 <5 <5 <5 <5 <5 50 192 242 20.7 

5 F01-F99 

Mental, 
behavioural and 
neurodevelopment
al disorders 

<5 <5 <5 0 48 <5 <5 0 7 5 <5 0 0 <5 <5 <5 <5 82 152 234 35.0 

6 G00-G99 
Diseases of the 
nervous system 

<5 <5 <5 <5 <5 13 0 0 12 6 <5 0 <5 <5 7 8 <5 68 159 227 30.0 

7 H00-H59 
Diseases of the eye 
and adnexa 

0 <5 0 0 0 0 0 0 <5 <5 <5 0 0 <5 0 0 0 6 43 49 12.2 

8 H60-H95 
Diseases of the ear 
and mastoid 
process 

0 <5 0 0 0 <5 0 <5 <5 0 0 0 0 0 <5 <5 0 8 57 65 12.3 

9 I00-I99 
Diseases of the 
circulatory system 

11 35 7 16 7 12 <5 <5 236 32 31 12 23 22 53 47 7 555 1174 1729 32.1 

10 J00-J99 
Diseases of the 
respiratory system 

<5 17 <5 10 <5 7 0 0 33 85 9 5 11 <5 18 21 <5 229 406 635 36.1 

11 K00-K95 
Diseases of the 
digestive system 

11 32 <5 8 6 <5 0 0 31 13 103 <5 16 21 28 28 <5 307 863 1170 26.2 

12 L00-L99 
Diseases of the skin 
and subcutaneous 
tissue 

<5 7 0 <5 <5 <5 0 <5 13 6 <5 19 6 <5 <5 8 0 78 170 248 31.5 

13 
M00-
M99 

Diseases of the 
musculoskeletal 
system and 
connective tissue 

5 13 <5 0 <5 5 0 <5 21 15 7 <5 59 8 11 27 0 179 687 866 20.7 

14 N00-N99 
Diseases of the 
genitourinary 
system 

6 28 0 6 <5 <5 <5 <5 21 14 22 <5 10 69 12 23 <5 223 840 1063 21.0 

18 R00-R99 
Symptoms, signs 
etc, not elsewhere 
classified 

7 20 <5 6 6 9 <5 <5 40 13 25 <5 9 18 29 23 <5 215 445 660 32.6 

19 S00-T88 

Injury, poisoning 
and certain other 
consequences of 
external causes 

7 14 <5 9 7 6 0 0 33 8 24 11 24 10 20 71 5 252 834 1086 23.2 

21 Z00-Z99 

Factors influencing 
health status and 
contact with health 
services 

<5 <5 0 0 0 <5 0 0 11 <5 <5 0 5 5 <5 7 <5 49 135 184 26.6 

 
TOTAL 

 
77 392 53 73 99 70 7 12 527 229 293 67 181 194 240 310 57 2879 7344 10223 28.2 

Note: 17 not included as index hospitalisation in chapter had <5 participants 
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Supplementary Tables 

Supplementary Table S1: Saw GP and/or Specialist within 2 weeks of discharge from index hospitalisation 

Saw GP and/or Specialist 
within 2 weeks of 
discharge from index 
hospitalisation 

Week 
1 

Week 
2 

Week 
3 

Week 
4 

Weeks 
5-6 

Weeks 
7-8 

Weeks 
9-13 

Weeks 
14-26 

6-12 
months 

Not seen 
within a 

year 

GP Number 5234 1353 706 491 661 350 524 473 169 279 

% 51.1 13.2 6.9 4.8 6.5 3.4 5.1 4.6 1.7 2.7 

GP and/or 

Specialist 

Number 5938 1488 748 466 557 265 317 233 59 169 

% 58.0 14.5 7.3 4.6 5.4 2.6 3.1 2.3 0.6 1.7 

 

Supplementary Table S2: Number and percent of index admissions for LOW GP users by 3-digit principal diagnosis (ICD-10-AM) – 

Top 10 diagnosis codes 

3-digit Principal 
diagnosis ICD-10-AM 
code 

Description Number of 
admissions 

Percent of 
LOW GP user 
admissions 

Rank within 
LOW GP user 
admissions 

C61 Malignant neoplasm of prostate 146 3.5 1 

N81 Female genital prolapse 140 3.4 2 

I21 Acute myocardial infarction 128 3.1 3 

N40 Hyperplasia of prostate 113 2.7 4 

I48 Atrial fibrillation and flutter 82 2.0 5 

I20 Angina pectoris 79 1.9 6 

K80 Cholelithiasis 69 1.7 7 

L03 Cellulitis 69 1.7 7 

I25 Chronic ischaemic heart disease 62 1.5 9 

C50 Malignant neoplasm of breast 61 1.5 10 

S52 Fracture of forearm 61 1.5 10 

Sum of Top 10   1010 24.5   

 

Supplementary Table S3: Number and percent of index admissions for HIGH GP users by 3-digit principal diagnosis (ICD-10-AM) – 

Top 10 diagnosis codes 

3-digit Principal 
diagnosis ICD-10-
AM code 

Description Number of 
admissions 

Percent of 
HIGH GP user 

admissions 

Rank within 
HIGH GP user 

admissions 

J18 Pneumonia organism unspecified 163 2.7 1 

N40 Hyperplasia of prostate 162 2.6 2 

I48 Atrial fibrillation and flutter 160 2.6 3 

C61 Malignant neoplasm of prostate 128 2.1 4 

I20 Angina pectoris 126 2.1 5 

I21 Acute myocardial infarction 123 2.0 6 

N81 Female genital prolapse 122 2.0 7 

L03 Cellulitis 111 1.8 8 

N39 Other disorders of urinary system 102 1.7 9 

M48 Other spondylopathies 101 1.6 10 

Sum of Top 10   1298 21.2  
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Supplementary Table S4: Association of participant factors with whether they saw a GP within 2 weeks of discharge from an index 

hospitalisation 

Patient factors 

Saw a GP within 2 weeks of 
discharge   Unadjusted 

Model 1: 
Controlling for all 

other factors 

No Yes    OR (95%CI) OR (95%CI) 

N(%) N (%)       
       

Age at time of hospitalisation (Mean and SD) 67.9 (11.7) 72.6 (12)  1.03 (1.03-1.04) 1.02 (1.01-1.02) 

Gender      

 Male 1797 (34.5) 3415 (65.5)  1 1 

 Female 1856 (36.9) 3172 (63.1)  0.9 (0.83-0.98) 0.85 (0.77-0.94) 

Speaks a language other than English at home     

 No 3087 (37.2) 5213 (62.8)  1 1 

 Yes 566 (29.2) 1374 (70.8)  1.09 (0.97-1.23) 1.12 (0.96-1.32) 

Highest educational qualification      

 University or higher 1195 (43.8) 1531 (56.2)  1 1 

 Trade/ diploma 1049 (35.7) 1888 (64.3)  1.41 (1.26-1.56) 1.02 (0.91-1.15) 

 Year 12 or equivalent 390 (34.2) 749 (65.8)  1.50 (1.30-1.73) 1.03 (0.88-1.20) 

 Less than high school 1019 (29.6) 2419 (70.4)  1.85 (1.67-2.06) 1.01 (0.89-1.15) 

Household income at baseline      

 $70,000 or more 1181 (49.6) 1201 (50.4)  1 1 

 $40,000 to $69,999 616 (39.5) 943 (60.5)  1.51 (1.32-1.71) 1.10 (0.95-1.27) 

 $20,000 to $39,999 503 (32.7) 1036 (67.3)  2.03 (1.77-2.31) 1.12 (0.96-1.32) 

 <$20,000 551 (24.4) 1708 (75.6)  3.05 (2.69-3.46) 1.25 (1.05-1.48) 

 Won’t disclose 802 (32.1) 1699 (67.9)  2.08 (1.86-2.34) 1.18 (1.02-1.37) 

Work status at baseline      

 Full time 1097 (46.3) 1270 (53.7)  1 1 

 Part time 715 (44.7) 886 (55.3)  1.07 (0.94-1.22) 0.87 (0.75-1.00) 

 Not working 1841 (29.4) 4431 (70.6)  2.08 (1.89-2.29) 0.95 (0.83-1.10) 

Having private health insurance      

 No 717 (24.3) 2239 (75.7)  1 1 

 Yes 2936 (40.3) 4348 (59.7)  0.47 (0.43-0.52) 0.70 (0.62-0.79) 

Having a health care concession card      

 No 2906 (40.3) 4297 (59.7)  1 1 

 Yes 747 (24.6) 2290 (75.4)  2.07 (1.89-2.28) 1.12 (1.00-1.26) 
Duke Social Support Index (social interaction) 
Mean and SD 9 (1.6) 8.9 (1.6)  0.99 (0.97-1.02) 1.03 (1.00-1.06) 

Marital status      

 No partner 1174 (32.4) 2454 (67.6)  1 1 

 Partner 2479 (37.5) 4133 (62.5)  0.80 (0.73-0.87) 1.06 (0.96-1.17) 

Smoking status at baseline      

 Never smoke 2071 (36.7) 3578 (63.3)  1 1 

 Ex-smoker 1340 (34.9) 2497 (65.1)  1.08 (0.99-1.18) 1.07 (0.97-1.17) 

 Current smoker 242 (32.1) 512 (67.9)  1.23 (1.04-1.44) 1.16 (0.97-1.39) 
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Patient factors 

Saw a GP within 2 weeks of 
discharge   Unadjusted 

Model 1: 
Controlling for all 

other factors 

No Yes    OR (95%CI) OR (95%CI) 

N(%) N (%)       
       

Adequate physical activity at baseline 

 Yes 1239 (33.1) 2509 (66.9)  1 1 

 No 2414 (37.2) 4078 (62.8)  1.20 (1.10-1.31) 0.94 (0.85-1.03) 

Adequate fruit and vegetable intake at baseline     

 Yes 2928 (36) 5216 (64)  1 1 

 No 725 (34.6) 1371 (65.4)  0.94 (0.85-1.04) 0.96 (0.86-1.07) 

Alcohol consumption at baseline      

 Zero 1084 (29.3) 2614 (70.7)  1 1 

 1-13 drinks 1844 (39.2) 2856 (60.8)  0.64 (0.59-0.70) 0.84 (0.76-0.93) 

 14+ drinks 725 (39.4) 1117 (60.6)  0.64 (0.57-0.72) 0.84 (0.74-0.96) 

BMI category at baseline      

 Normal weight 1243 (37.6) 2064 (62.4)  1 1 

 Underweight 335 (30.2) 774 (69.8)  1.39 (1.20-1.61) 1.24 (1.06-1.44) 

 Overweight 1352 (36.3) 2374 (63.7)  1.06 (0.96-1.17) 1.05 (0.95-1.17) 

 Obese 723 (34.5) 1375 (65.5)  1.15 (1.02-1.28) 1.13 (0.99-1.28) 

Being treated for high blood pressure at baseline     

 No 2723 (37.6) 4519 (62.4)  1 1 

 Yes 930 (31) 2068 (69)  1.34 (1.22-1.47) 1.04 (0.93-1.15) 

Being treated for high cholesterol at baseline      

 No 3039 (36.5) 5296 (63.5)  1 1 

 Yes 614 (32.2) 1291 (67.8)  1.21 (1.09-1.34) 0.99 (0.88-1.12) 

Physical functioning at baseline      

 No limitations 990 (45.2) 1199 (54.8)  1 1 

 Minor limitations 867 (39.3) 1341 (60.7)  1.28 (1.13-1.44) 1.10 (0.96-1.25) 

 Moderate limitations 826 (32.3) 1729 (67.7)  1.73 (1.54-1.95) 1.14 (1.00-1.31) 

 Severe limitations 538 (27) 1458 (73)  2.24 (1.97-2.55) 1.17 (0.98-1.40) 

 Not available 432 (33.4) 860 (66.6)  1.64 (1.43-1.90) 0.98 (0.83-1.16) 

Psychological distress at baseline      

 Low psychological distress 2474 (37.8) 4074 (62.2)  1 1 

 Moderate psychological distress 506 (36.9) 867 (63.1)  1.04 (0.92-1.17) 0.97 (0.85-1.11) 

 High psychological distress 177 (33.5) 352 (66.5)  1.21 (1.00-1.46) 1.05 (0.85-1.30) 

 Very high psychological distress 97 (29.8) 229 (70.2)  1.43 (1.13-1.83) 1.08 (0.82-1.41) 

 Not available 399 (27.3) 1065 (72.7)  1.62 (1.43-1.84) 1.01 (0.87-1.17) 

Self-rated good/v good/ excellent health at baseline     

 Yes 727 (29.4) 1749 (70.6)  1 1 

 No 2926 (37.7) 4838 (62.3)  1.46 (1.32-1.61) 0.99 (0.86-1.14) 

Self-rated good/v good/ excellent QoL at baseline     

 Yes 637 (29.5) 1519 (70.5)  1 1 

 No 3016 (37.3) 5068 (62.7)  1.42 (1.28-1.57) 0.98 (0.85-1.13) 
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Patient factors 

Saw a GP within 2 weeks of 
discharge   Unadjusted 

Model 1: 
Controlling for all 

other factors 

No Yes    OR (95%CI) OR (95%CI) 

N(%) N (%)       
       

Reported needing help with daily activities at baseline 

 No 3424 (36.4) 5983 (63.6)  1 1 

 Yes 229 (27.5) 604 (72.5)  1.51 (1.29-1.77) 0.93 (0.77-1.13) 

Reported at least one fall in 12 months prior to baseline     

 No 2940 (36.3) 5158 (63.7)  1 1 

 Yes 713 (33.3) 1429 (66.7)  1.14 (1.03-1.26) 0.90 (0.80-1.00) 
Length of stay for index admission (Mean 
days and SD) 5.3 (6) 6.3 (6.7)  1.03 (1.02-1.04) 1.02 (1.01-1.02) 

Number of GP visits in 12 months prior to Index hospitalisation     

 3 or fewer visits 798 (56.1) 625 (43.9)  1 1 

 4-7 visits 1199 (44.5) 1495 (55.5)  1.59 (1.40-1.81) 1.66 (1.45-1.91) 

 8-12 visits 950 (33.3) 1905 (66.7)  2.56 (2.25-2.92) 2.48 (2.15-2.87) 

 13+ visits 706 (21.6) 2562 (78.4)  4.63 (4.05-5.30) 4.06 (3.47-4.75) 

Number of Specialist visits in 12 months prior to Index hospitalisation    

 None 468 (32.9) 955 (67.1)  1 1 

 One-four 1526 (37.3) 2569 (62.7)  0.83 (0.73-0.94) 0.72 (0.63-0.83) 

 More than four 1659 (35.1) 3063 (64.9)  0.91 (0.80-1.03) 0.59 (0.51-0.69) 

Number of hospitalisations in 12 months prior to Index hospitalisation    

 None 1878 (34.3) 3600 (65.7)  1 1 

 One 1059 (38.9) 1661 (61.1)  0.82 (0.74-0.90) 0.82 (0.74-0.91) 

 Multiple 716 (35.1) 1326 (64.9)  0.97 (0.87-1.08) 0.83 (0.74-0.94) 

Self-reported diabetes diagnosis at baseline      

 No 3312 (36.6) 5741 (63.4)  1 1 

 Yes 341 (28.7) 846 (71.3)  1.43 (1.25-1.63) 1.06 (0.91-1.22) 

Self-reported osteoarthritis/osteoporosis diagnosis at baseline    

 No 3122 (36.9) 5341 (63.1)  1 1 

 Yes 531 (29.9) 1246 (70.1)  1.37 (1.23-1.53) 1.04 (0.92-1.18) 

Self-reported cardiovascular disease diagnosis at baseline    

 No 3025 (37.9) 4959 (62.1)  1 1 

 Yes 628 (27.8) 1628 (72.2)  1.58 (1.43-1.75) 1.12 (1.00-1.26) 

Self-reported asthma diagnosis at baseline      

 No 3174 (35.7) 5710 (64.3)  1 1 

 Yes 479 (35.3) 877 (64.7)  1.02 (0.90-1.15) 0.98 (0.86-1.12) 

Self-reported depression/anxiety diagnosis at baseline    

 No 2993 (35.6) 5426 (64.4)  1 1 

 Yes 660 (36.2) 1161 (63.8)  0.97 (0.87-1.08) 0.92 (0.81-1.04) 

Self-reported cancer diagnosis at baseline      

 No 2944 (35.7) 5304 (64.3)  1 1 

  Yes 709 (35.6) 1283 (64.4)   1.00 (0.91-1.11) 0.88 (0.79-0.98) 

    3653 (35.7) 6587 (64.3)       

NOTE: Significantly higher associations in bold and significantly lower associations in italics and bold.  
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Supplementary Table S5: Association of participant factors with whether they saw a GP and/or Specialist within 2 weeks of 

discharge from an index hospitalisation 

Patient factors 

Saw a GP or Specialist within 2 
weeks of discharge Unadjusted 

Model 1: 
Controlling for 

all other factors 

No Yes OR (95%CI) OR (95%CI) 

N(%) N (%)     
      

Age at time of hospitalisation (Mean and SD) 67.4 (11.6) 72.3 (12) 1.04 (1.03-1.04) 1.02 (1.01-1.02) 

Gender     

 Male 1361 (26.1) 3851 (73.9) 1 1 

 Female 1453 (28.9) 3575 (71.1) 0.87 (0.80-0.95) 0.84 (0.76-0.94) 

Speaks a language other than English at home    

 No 2403 (29.0) 5897 (71.0) 1 1 

 Yes 411 (21.2) 1529 (78.8) 1.22 (1.07-1.39) 1.12 (0.95-1.33) 

Highest educational qualification     

 University or higher 939 (34.4) 1787 (65.6) 1 1 

 Trade/ diploma 796 (27.1) 2141 (72.9) 1.41 (1.26-1.58) 1.06 (0.94-1.20) 

 Year 12 or equivalent 286 (25.1) 853 (74.9) 1.57 (1.34-1.83) 1.12 (0.95-1.32) 

 Less than high school 793 (23.1) 2645 (76.9) 1.75 (1.57-1.96) 0.99 (0.87-1.13) 

Household income at baseline     

 $70,000 or more 944 (39.6) 1438 (60.4) 1 1 

 $40,000 to $69,999 470 (30.1) 1089 (69.9) 1.52 (1.33-1.74) 1.13 (0.97-1.31) 

 $20,000 to $39,999 384 (25.0) 1155 (75.0) 1.98 (1.71-2.28) 1.12 (0.95-1.33) 

 <$20,000 418 (18.5) 1841 (81.5) 2.89 (2.53-3.31) 1.24 (1.03-1.49) 

 Won’t disclose 598 (23.9) 1903 (76.1) 2.09 (1.85-2.36) 1.23 (1.06-1.44) 

Work status at baseline     

 Full time 875 (37.0) 1492 (63.0) 1 1 

 Part time 567 (35.4) 1034 (64.6) 1.07 (0.94-1.22) 0.85 (0.74-0.99) 

 Not working 1372 (21.9) 4900 (78.1) 2.10 (1.89-2.32) 0.94 (0.81-1.09) 

Having private health insurance     

 No 576 (19.5) 2380 (80.5) 1 1 

 Yes 2238 (30.7) 5046 (69.3) 0.55 (0.49-0.61) 0.78 (0.69-0.88) 

Having a health care concession card     

 No 2244 (31.2) 4959 (68.8) 1 1 

 Yes 570 (18.8) 2467 (81.2) 1.96 (1.77-2.17) 1.06 (0.94-1.21) 
Duke Social Support Index (social interaction) 
Mean and SD 8.9 (1.6) 8.9 (1.6) 1.01 (0.98-1.04) 1.05 (1.02-1.08) 

Marital status     

 No partner 910 (25.1) 2718 (74.9) 1 1 

 Partner 1904 (28.8) 4708 (71.2) 0.83 (0.76-0.91) 1.07 (0.96-1.19) 

Smoking status at baseline     

 Never smoke 1587 (28.1) 4062 (71.9) 1 1 

 Ex-smoker 1040 (27.1) 2797 (72.9) 1.05 (0.96-1.15) 1.01 (0.91-1.12) 

 Current smoker 187 (24.8) 567 (75.2) 1.19 (0.99-1.41) 1.18 (0.98-1.43) 

Adequate physical activity at baseline     

 Yes 939 (25.1) 2809 (74.9) 1 1 

 No 1875 (28.9) 4617 (71.1) 1.22 (1.11-1.33) 0.95 (0.86-1.06) 
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Patient factors 

Saw a GP or Specialist within 2 
weeks of discharge Unadjusted 

Model 1: 
Controlling for 

all other factors 

No Yes OR (95%CI) OR (95%CI) 

N(%) N (%)     
      

Adequate fruit and vegetable intake at baseline    

 Yes 2262 (27.8) 5882 (72.2) 1 1 

 No 552 (26.3) 1544 (73.7) 0.93 (0.83-1.04) 0.96 (0.86-1.08) 

Alcohol consumption at baseline     

 Zero 848 (22.9) 2850 (77.1) 1 1 

 1-13 drinks 1418 (30.2) 3282 (69.8) 0.69 (0.62-0.76) 0.92 (0.82-1.02) 

 14+ drinks 548 (29.8) 1294 (70.2) 0.70 (0.62-0.80) 0.95 (0.82-1.09) 

BMI category at baseline     

 Normal weight 948 (28.7) 2359 (71.3) 1 1 

 Underweight 261 (23.5) 848 (76.5) 1.31 (1.12-1.53) 1.15 (0.97-1.36) 

 Overweight 1039 (27.9) 2687 (72.1) 1.04 (0.94-1.15) 1.03 (0.92-1.15) 

 Obese 566 (27.0) 1532 (73.0) 1.09 (0.96-1.23) 1.07 (0.93-1.22) 

Being treated for high blood pressure at baseline    

 No 2116 (29.2) 5126 (70.8) 1 1 

 Yes 698 (23.3) 2300 (76.7) 1.36 (1.23-1.50) 1.05 (0.94-1.18) 

Being treated for high cholesterol at baseline     

 No 2344 (28.1) 5991 (71.9) 1 1 

 Yes 470 (24.7) 1435 (75.3) 1.20 (1.07-1.34) 0.93 (0.82-1.07) 

Physical functioning at baseline     

 No limitations 781 (35.7) 1408 (64.3) 1 1 

 Minor limitations 681 (30.8) 1527 (69.2) 1.24 (1.10-1.41) 1.04 (0.91-1.19) 

 Moderate limitations 630 (24.7) 1925 (75.3) 1.70 (1.50-1.92) 1.07 (0.93-1.24) 

 Severe limitations 394 (19.7) 1602 (80.3) 2.26 (1.96-2.60) 1.10 (0.91-1.33) 

 Not available 328 (25.4) 964 (74.6) 1.63 (1.40-1.90) 0.96 (0.80-1.14) 

Psychological distress at baseline     

 Low psychological distress 1917 (29.3) 4631 (70.7) 1 1 

 Moderate psychological distress 398 (29.0) 975 (71.0) 1.01 (0.89-1.15) 0.96 (0.84-1.11) 

 High psychological distress 128 (24.2) 401 (75.8) 1.30 (1.06-1.59) 1.16 (0.92-1.46) 

 Very high psychological distress 76 (23.3) 250 (76.7) 1.36 (1.05-1.77) 1.06 (0.79-1.42) 

 Not available 295 (20.2) 1169 (79.8) 1.64 (1.43-1.88) 1.02 (0.87-1.20) 

Self-rated good/v good/ excellent health at baseline    

 Yes 542 (21.9) 1934 (78.1) 1 1 

 No 2272 (29.3) 5492 (70.7) 1.48 (1.33-1.64) 0.97 (0.84-1.13) 

Self-rated good/v good/ excellent QoL at baseline    

 Yes 476 (22.1) 1680 (77.9) 1 1 

 No 2338 (28.9) 5746 (71.1) 1.44 (1.28-1.61) 1.01 (0.86-1.17) 

Reported needing help with daily activities at baseline    

 No 2654 (28.2) 6753 (71.8) 1 1 

 Yes 160 (19.2) 673 (80.8) 1.65 (1.38-1.98) 1.01 (0.81-1.24) 
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Patient factors 

Saw a GP or Specialist within 2 
weeks of discharge Unadjusted 

Model 1: 
Controlling for 

all other factors 

No Yes OR (95%CI) OR (95%CI) 

N(%) N (%)     
      

Reported at least one fall in 12 months prior to baseline 

 No 2280 (28.2) 5818 (71.8) 1 1 

 Yes 534 (24.9) 1608 (75.1) 1.18 (1.06-1.32) 0.93 (0.82-1.05) 
Length of stay for index admission (Mean 
days and SD) 5 (5.4) 6.3 (6.8) 1.04 (1.03-1.05) 1.03 (1.02-1.04) 

Number of GP visits in 12 months prior to index hospitalisation    

 3 or fewer visits 663 (46.6) 760 (53.4) 1 1 

 4-7 visits 929 (34.5) 1765 (65.5) 1.66 (1.45-1.89) 1.67 (1.45-1.91) 

 8-12 visits 731 (25.6) 2124 (74.4) 2.54 (2.22-2.90) 2.26 (1.95-2.62) 

 13+ visits 491 (15.0) 2777 (85.0) 4.93 (4.28-5.69) 3.85 (3.27-4.54) 

Number of Specialist visits in 12 months prior to Index hospitalisation   

 None 402 (28.3) 1021 (71.7) 1 1 

 One-four 1242 (30.3) 2853 (69.7) 0.90 (0.79-1.03) 0.81 (0.70-0.94) 

 More than four 1170 (24.8) 3552 (75.2) 1.20 (1.05-1.37) 0.79 (0.68-0.93) 

Number of hospitalisations in 12 months prior to Index hospitalisation   

 None 1495 (27.3) 3983 (72.7) 1 1 

 One 816 (30.0) 1904 (70.0) 0.88 (0.79-0.97) 0.82 (0.73-0.91) 

 Multiple 503 (24.6) 1539 (75.4) 1.15 (1.02-1.29) 0.90 (0.79-1.02) 

Self-reported diabetes diagnosis at baseline     

 No 2566 (28.3) 6487 (71.7) 1 1 

 Yes 248 (20.9) 939 (79.1) 1.50 (1.29-1.74) 1.08 (0.92-1.27) 

Self-reported osteoarthritis/osteoporosis diagnosis at baseline    

 No 2426 (28.7) 6037 (71.3) 1 1 

 Yes 388 (21.8) 1389 (78.2) 1.44 (1.27-1.63) 1.08 (0.94-1.24) 

Self-reported cardiovascular disease diagnosis at baseline    

 No 2372 (29.7) 5612 (70.3) 1 1 

 Yes 442 (19.6) 1814 (80.4) 1.74 (1.55-1.95) 1.21 (1.06-1.37) 

Self-reported asthma diagnosis at baseline     

 No 2450 (27.6) 6434 (72.4) 1 1 

 Yes 364 (26.8) 992 (73.2) 1.04 (0.91-1.18) 1.02 (0.89-1.18) 

Self-reported depression/anxiety diagnosis at baseline    

 No 2306 (27.4) 6113 (72.6) 1 1 

 Yes 508 (27.9) 1313 (72.1) 0.98 (0.87-1.09) 0.93 (0.82-1.06) 

Self-reported cancer diagnosis at baseline     

 No 2300 (27.9) 5948 (72.1) 1 1 

  Yes 514 (25.8) 1478 (74.2) 1.11 (1.00-1.24) 0.94 (0.84-1.06) 

TOTAL 2814 (27.5) 7426 (72.5)     

NOTE: Significantly higher associations in bold and significantly lower associations in italics and bold. 
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Supplementary Table S6: Time from index hospitalisation to first subsequent hospitalisation 

  

  Time from Index hospitalisation to first subsequent hospitalisation 

    Week 3 Week 4 
Weeks 5-

6 
Weeks 7-

8 
Weeks 9-

13 
Weeks 14-

26 
6-12 

months 

No 
subsequent 

hosp 
Died before 
being hosp 

    n (%) n(%) n(%) n(%) n(%) n(%) n(%) n(%) n(%) 

Saw a GP within 2 weeks       

 No 47 (1.3) 59 (1.6) 75 (2.1) 75 (2.1) 130 (3.6) 199 (5.5) 281 (7.7) 2760 (75.6) 27 (0.7) 

 Yes 147 (2.2) 123 (1.9) 165 (2.5) 175 (2.7) 267 (4.1) 465 (7.1) 675 (10.3) 4509 (68.5) 61 (0.9) 

Saw a GP or Specialist within 2 weeks       

 No 24 (0.9) 32 (1.1) 42 (1.5) 50 (1.8) 93 (3.3) 137 (4.9) 210 (7.5) 2211 (78.6) 15 (0.5) 

  Yes 170 (2.3) 150 (2.0) 198 (2.7) 200 (2.7) 304 (4.1) 527 (7.1) 746 (10.1) 5058 (68.1) 73 (1.0) 

Note: excludes those who were re-hospitalised within 2 weeks of the index hospitalisation 
 

 

 

Supplementary Table S7: Number and percent of first subsequent admissions for LOW GP users by 3-digit principal diagnosis (ICD-

10-AM) – Top 9 diagnosis codes 

3-digit Principal 

diagnosis ICD-

10-AM Code 

Description Number of Low 
GP users with 
subsequent 
admission 

% Low GP user 
admissions 

Rank Low GP 
user 

admissions 

I50 Heart failure 23 2.6 1 

J44 Other COPD 19 2.1 2 

C18 Malignant neoplasm of colon 16 1.8 3 

N39 Other disorders of urinary system 15 1.7 4 

I21 Acute myocardial infarction 14 1.6 5 

J18 Pneumonia organism unspecified 13 1.5 6 

S72 Fracture of femur 13 1.5 6 

Z43 Attention to artificial openings 13 1.5 6 

I48 Atrial fibrillation and flutter 12 1.3 9 

T81 Complications of procedures NEC 12 1.3 9 

M48 Other spondylopathies 12 1.3 9 

Sum of top 9 
codes   162 18.1   
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Supplementary Table S8: Number and percent of first subsequent admissions for HIGH GP users by 3-digit principal diagnosis (ICD-

10-AM) – Top 10 diagnosis codes 

3-digit 

Principal 

diagnosis ICD-

10_AM Code 

Description Number of 
High GP users 

with 
subsequent 
admission 

% High GP 
user 

admissions 

Rank High GP 
user 

admissions 

I50 Heart failure 67 3.4 1 

I48 Atrial fibrillation and flutter 54 2.7 2 

J18 Pneumonia organism unspecified 51 2.6 3 

J44 Other COPD 39 2.0 4 

N39 Other disorders of urinary system 35 1.8 5 

K80 Cholelithiasis 31 1.6 6 

N40 Hyperplasia of prostate 30 1.5 7 

C79 Secondary malignant neoplasm of other  
and unspecified sites 

29 1.5 8 

L03 Cellulitis 29 1.5 8 

T81 Complications of procedures NEC 28 1.4 10 

Sum of top 10 
codes   393 19.8   
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Supplementary Table S9: Sensitivity Analysis - Association between seeing a GP and/or Specialist within 7 days of the index 

hospitalisation and subsequent hospitalisations 

Patient factors 
  
  
  
  

Subsequent hospitalisation within 12 
months from index hospitalisation 

Likelihood of a subsequent hospitalisation within 12 months after seeing 
a GP/Specialist within 7 days 

Unadjusted controlling for all other factors 

ALL LOW GP  
HIGH GP 

users  ALL Model 1: ALL 
Model 2: LOW 

GP users  
Model 3: HIGH 

GP users  

Yes  Yes  Yes          
N (%) N (%) N (%) HR (95%CI) HR (95%CI) HR (95%CI) HR (95%CI) 

        

Age at time of Index 
hospitalisation (Mean and SD) 75.0 (11.8) 70.8 (12.5) 76.9 (10.9) 1.04 (1.03-1.04) 1.02 (1.01-1.02) 1.02 (1.01-1.03) 1.02 (1.01-1.02) 

Gender        

 Male 1592 (30.5) 520 (23.9) 1072 (35.4) 1 1 1 1 

 Female 1291 (25.7) 374 (19.3) 917 (29.7) 0.81 (0.76-0.88) 0.79 (0.72-0.86) 0.87 (0.75-1.01) 0.75 (0.67-0.83) 

Speaks a language other than English at home      

 No 2336 (28.1) 743 (21.3) 1593 (33.1) 1 1 1 1 

 Yes 547 (28.2) 151 (23.9) 396 (30.3) 1.01 (0.92-1.11) 0.87 (0.79-0.96) 0.98 (0.81-1.18) 0.82 (0.73-0.92) 

Household income at baseline      

 <$20,000 814 (36.0) 176 (30.8) 638 (37.8) 1.94 (1.74-2.17) 0.90 (0.78-1.05) 0.81 (0.62-1.06) 0.91 (0.75-1.09) 

 $20,000 to $39,999 443 (28.8) 117 (23.3) 326 (31.5) 1.48 (1.30-1.68) 0.89 (0.77-1.03) 0.85 (0.67-1.10) 0.87 (0.72-1.05) 

 $40,000 to $69,999 365 (23.4) 136 (19.3) 229 (26.8) 1.16 (1.01-1.33) 0.89 (0.77-1.02) 0.89 (0.71-1.10) 0.84 (0.70-1.01) 

 $70,000 or more 489 (20.5) 258 (17.3) 231 (26.0) 1 1 1 1 

 Won’t disclose 772 (30.9) 207 (24.5) 565 (34.1) 1.61 (1.44-1.80) 0.93 (0.81-1.06) 0.91 (0.73-1.14) 0.90 (0.76-1.08) 

Highest educational qualification      

 Less than high school 1143 (33.2) 274 (27.2) 869 (35.7) 1.52 (1.38-1.68) 1.07 (0.96-1.20) 1.04 (0.86-1.26) 1.08 (0.94-1.23) 

 Year 12 or equivalent 327 (28.7) 82 (19.3) 245 (34.3) 1.28 (1.12-1.46) 1.03 (0.90-1.18) 0.83 (0.64-1.07) 1.11 (0.94-1.32) 

 Trade/ diploma 777 (26.5) 251 (20.9) 526 (30.3) 1.15 (1.04-1.28) 0.98 (0.88-1.09) 1.01 (0.84-1.20) 0.96 (0.83-1.11) 

 University or higher 636 (23.3) 287 (19.3) 349 (28.2) 1 1 1 1 

Work status at baseline        

 Not working 2128 (33.9) 528 (29.0) 1600 (35.9) 2.01 (1.81-2.22) 1.06 (0.93-1.22) 1.20 (0.97-1.49) 0.93 (0.78-1.12) 

 Part time 314 (19.6) 138 (16.6) 176 (22.9) 1.05 (0.91-1.22) 0.90 (0.77-1.05) 0.97 (0.78-1.22) 0.80 (0.65-0.98) 

 Full time 441 (18.6) 228 (15.5) 213 (23.7) 1 1 1 1 

Having private health insurance        

 No 1001 (33.9) 281 (30.2) 720 (35.5) 1 1 1 1 

 Yes 1882 (25.8) 613 (19.2) 1269 (31.0) 0.72 (0.67-0.78) 0.89 (0.81-0.97) 0.68 (0.57-0.82) 0.97 (0.87-1.08) 
Having a health care concession card       

 No 1808 (25.1) 667 (19.7) 1141 (29.9) 1 1 1 1 

 Yes 1075 (35.4) 227 (31.2) 848 (36.7) 1.52 (1.41-1.64) 1.00 (0.91-1.09) 0.96 (0.80-1.16) 1.02 (0.92-1.12) 

Duke Social Support Index (social 
interaction) Mean and SD 8.85 (1.6) 8.81 (1.6) 8.87 (1.6) 0.96 (0.94-0.98) 0.98 (0.96-1.01) 0.97 (0.93-1.01) 0.99 (0.96-1.02) 

Marital status        

 No partner 1178 (32.5) 334 (26.0) 844 (36.0) 1 1 1 1 

 Partner 1705 (25.8) 560 (19.8) 1145 (30.3) 0.75 (0.70-0.81) 0.86 (0.79-0.93) 0.89 (0.77-1.04) 0.85 (0.77-0.93) 

Smoking status at baseline        

 Never smoke 1521 (26.9) 460 (20) 1061 (31.6) 1 1 1 1 

 Ex-smoker 1147 (29.9) 342 (22.9) 805 (34.4) 1.13 (1.05-1.22) 1.07 (0.99-1.16) 1.11 (0.96-1.28) 1.04 (0.94-1.15) 

 Current smoker 215 (28.5) 92 (28.0) 123 (28.9) 1.09 (0.94-1.25) 1.17 (1.00-1.36) 1.43 (1.12-1.83) 1.01 (0.83-1.24) 

Adequate physical activity at baseline       

 Yes 1607 (24.8) 550 (19.5) 1057 (28.8) 1 1 1 1 

 No 1276 (34.0) 344 (26.4) 932 (38.1) 1.48 (1.38-1.59) 1.15 (1.06-1.25) 1.09 (0.94-1.26) 1.18 (1.07-1.29) 
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Patient factors 
  
  
  
  

Subsequent hospitalisation within 12 
months from index hospitalisation 

Likelihood of a subsequent hospitalisation within 12 months after seeing 
a GP/Specialist within 7 days 

Unadjusted controlling for all other factors 

ALL LOW GP  
HIGH GP 

users  ALL Model 1: ALL 
Model 2: LOW 

GP users  
Model 3: HIGH 

GP users  

Yes  Yes  Yes          
N (%) N (%) N (%) HR (95%CI) HR (95%CI) HR (95%CI) HR (95%CI) 

        

Adequate fruit and vegetable intake at baseline      

 Yes 579 (27.6) 162 (21.1) 417 (31.4) 1 1 1 1 

 No 2304 (28.3) 732 (21.9) 1572 (32.8) 1.03 (0.94-1.13) 0.99 (0.90-1.09) 0.98 (0.82-1.17) 0.99 (0.88-1.10) 
Alcohol consumption at baseline      

 Zero 1162 (31.4) 273 (23.5) 889 (35.0) 1 1 1 1 

 1-13 drinks 1251 (26.6) 437 (20.9) 814 (31.2) 0.82 (0.76-0.89) 0.98 (0.90-1.07) 1.09 (0.93-1.28) 0.96 (0.86-1.06) 

 14+ drinks 470 (25.5) 184 (21.3) 286 (29.2) 0.78 (0.70-0.87) 0.90 (0.80-1.01) 1.01 (0.82-1.24) 0.85 (0.74-0.99) 

BMI category at baseline        

 Underweight 362 (32.6) 109 (27.0) 253 (35.9) 1.21 (1.07-1.36) 1.06 (0.94-1.20) 1.14 (0.91-1.43) 1.02 (0.88-1.19) 

 Normal weight 936 (28.3) 296 (21.3) 640 (33.4) 1 1 1 1 

 Overweight 1037 (27.8) 338 (22.4) 699 (31.6) 0.98 (0.90-1.07) 1.00 (0.91-1.09) 1.12 (0.95-1.32) 0.95 (0.86-1.07) 

 Obese 548 (26.1) 151 (18.6) 397 (30.8) 0.91 (0.82-1.01) 0.89 (0.80-0.99) 0.85 (0.69-1.04) 0.92 (0.80-1.05) 

Being treated for high BP at baseline      

 No 1940 (26.8) 674 (21.0) 1266 (31.4) 1 1 1 1 

 Yes 943 (31.5) 220 (24.4) 723 (34.5) 1.20 (1.11-1.3) 0.98 (0.90-1.07) 0.96 (0.80-1.14) 0.99 (0.89-1.10) 

Being treated for high cholesterol at baseline      

 No 2307 (27.7) 746 (21.2) 1561 (32.4) 1 1 1 1 

 Yes 576 (30.2) 148 (24.9) 428 (32.6) 1.11 (1.01-1.22) 0.99 (0.89-1.09) 1.10 (0.9-1.34) 0.96 (0.85-1.08) 

Physical functioning at baseline      

 No limitations 408 (18.6) 196 (15.4) 212 (23.2) 1 1 1 1 

 Minor limitations 486 (22.0) 198 (18.8) 288 (25.0) 1.19 (1.05-1.36) 1.00 (0.87-1.14) 1.09 (0.89-1.33) 0.93 (0.77-1.11) 

 Moderate limitations 743 (29.1) 207 (24.3) 536 (31.5) 1.66 (1.47-1.87) 1.13 (0.99-1.29) 1.19 (0.96-1.47) 1.07 (0.91-1.27) 

 Severe limitations 839 (42.0) 182 (36.7) 657 (43.8) 2.63 (2.34-2.96) 1.39 (1.20-1.62) 1.41 (1.08-1.84) 1.35 (1.12-1.63) 

 Not available 407 (31.5) 111 (25.2) 296 (34.7) 1.83 (1.60-2.10) 1.20 (1.03-1.40) 1.16 (0.89-1.52) 1.17 (0.96-1.41) 

Psychological distress at baseline      

 Low psychological distress 1697 (25.9) 605 (20.4) 1092 (30.4) 1 1 1 1 

 

Moderate psychological 
distress 375 (27.3) 94 (18.9) 281 (32.1) 1.06 (0.95-1.19) 1.00 (0.89-1.12) 0.88 (0.70-1.11) 1.03 (0.90-1.18) 

 High psychological distress 166 (31.4) 46 (23.5) 120 (36) 1.26 (1.08-1.48) 1.07 (0.90-1.28) 0.95 (0.69-1.31) 1.12 (0.91-1.37) 

 

Very high psychological 
distress 104 (31.9) 27 (27.8) 77 (33.6) 1.28 (1.05-1.56) 1.05 (0.85-1.30) 1.05 (0.68-1.62) 1.02 (0.80-1.31) 

 Not available 541 (37.0) 122 (33.4) 419 (38.1) 1.53 (1.39-1.68) 0.98 (0.88-1.09) 1.12 (0.90-1.39) 0.95 (0.84-1.08) 

Self-rated good/v good/ excellent health at baseline      

 Yes 1938 (25.0) 666 (19.5) 1272 (29.3) 1 1 1 1 

 No 945 (38.2) 228 (32.5) 717 (40.4) 1.68 (1.55-1.81) 1.15 (1.03-1.27) 1.22 (0.99-1.50) 1.12 (0.99-1.27) 
Self-rated good/v good/ excellent QoL at baseline      

 Yes 2092 (25.9) 704 (20.3) 1388 (30.1) 1 1 1 1 

 No 791 (36.7) 190 (29.4) 601 (39.8) 1.53 (1.41-1.66) 0.98 (0.88-1.10) 0.96 (0.78-1.19) 1.00 (0.88-1.14) 

Reported needing help with daily activities at baseline     

 No 2508 (26.7) 807 (20.6) 1701 (31.0) 1 1 1 1 

 Yes 375 (45.0) 87 (43.7) 288 (45.4) 1.94 (1.74-2.16) 1.14 (1.00-1.29) 1.31 (1.00-1.71) 1.08 (0.93-1.25) 

Reported at least one fall in 12 months prior to baseline     

 No 2164 (26.7) 717 (20.9) 1447 (31.1) 1 1 1 1 

 Yes 719 (33.6) 177 (26.1) 542 (37.0) 1.31 (1.20-1.43) 1.01 (0.92-1.11) 1.03 (0.87-1.23) 1.00 (0.90-1.11) 
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Patient factors 
  
  
  
  

Subsequent hospitalisation within 12 
months from index hospitalisation 

Likelihood of a subsequent hospitalisation within 12 months after seeing 
a GP/Specialist within 7 days 

Unadjusted controlling for all other factors 

ALL LOW GP  
HIGH GP 

users  ALL Model 1: ALL 
Model 2: LOW 

GP users  
Model 3: HIGH 

GP users  

Yes  Yes  Yes          
N (%) N (%) N (%) HR (95%CI) HR (95%CI) HR (95%CI) HR (95%CI) 

        

Length of Stay for Index 
Admission (Mean days and SD) 7.2 (7.7) 6.9 (7.1) 7.4 (7.9) 1.03 (1.02-1.03) 1.02 (1.01-1.02) 1.02 (1.01-1.02) 1.02 (1.01-1.02) 

Self-reported diabetes diagnosis at baseline      

 No 2456 (27.1) 803 (21.1) 1653 (31.5) 1 1 1 1 

 Yes 427 (36.0) 91 (28.8) 336 (38.6) 1.4 (1.27-1.55) 1.09 (0.98-1.22) 1.02 (0.81-1.28) 1.11 (0.98-1.25) 

Self-reported osteoarthritis/osteoporosis diagnosis at baseline      

 No 2281 (27) 771 (21.3) 1510 (31.2) 1 1 1 1 

 Yes 602 (33.9) 123 (25.1) 479 (37.2) 1.30 (1.19-1.43) 0.97 (0.88-1.07) 0.84 (0.68-1.03) 1.02 (0.91-1.14) 

Self-reported cardiovascular disease diagnosis at baseline      

 No 2029 (25.4) 698 (19.8) 1331 (29.8) 1 1 1 1 

 Yes 854 (37.9) 196 (32.9) 658 (39.6) 1.61 (1.49-1.75) 1.10 (1.01-1.20) 1.19 (1.00-1.42) 1.08 (0.98-1.19) 

Self-reported asthma diagnosis at baseline      

 No 2490 (28) 802 (21.9) 1688 (32.3) 1 1 1 1 

 Yes 393 (29.0) 92 (20.0) 301 (33.6) 1.04 (0.94-1.16) 1.03 (0.92-1.14) 0.92 (0.74-1.15) 1.07 (0.94-1.21) 

Self-reported depression/anxiety diagnosis at baseline      

 No 2379 (28.3) 773 (22.0) 1606 (32.8) 1 1 1 1 

 Yes 504 (27.7) 121 (20.3) 383 (31.3) 0.97 (0.88-1.07) 0.95 (0.85-1.05) 0.97 (0.79-1.19) 0.94 (0.83-1.06) 

Self-reported cancer diagnosis at baseline      

 No 2150 (26.1) 693 (20.0) 1457 (30.4) 1 1 1 1 

 Yes 733 (36.8) 201 (30.5) 532 (39.9) 1.51 (1.39-1.64) 1.24 (1.14-1.35) 1.33 (1.13-1.57) 1.22 (1.1-1.35) 

Number of GP visits in 12 months prior to Index hospitalisation      

 3 or fewer visits 300 (21.1) 300 (21.1) - 1 1 1 - 

 4-7 visits 594 (22.0) 594 (22.0) - 1.05 (0.92-1.21) 0.94 (0.82-1.09) 0.95 (0.82-1.10) - 

 8-12 visits 775 (27.1)  775 (27.1) 1.33 (1.17-1.52) 0.98 (0.85-1.14) - 1 

 13+ visits 1214 (37.1)  1214 (37.1) 1.95 (1.72-2.21) 1.10 (0.96-1.27) - 1.13 (1.03-1.25) 

Number of Specialist visits in 12 months prior to Index hospitalisation     

 None 346 (24.3) 209 (22.7) 137 (27.3) 1 1 1 1 

 One-four 939 (22.9) 346 (17.8) 593 (27.6) 0.93 (0.82-1.05) 0.92 (0.81-1.05) 0.85 (0.71-1.02) 1.01 (0.84-1.22) 

 More than four 1598 (33.8) 339 (27.1) 1259 (36.3) 1.46 (1.30-1.64) 1.12 (0.98-1.28) 1.15 (0.94-1.40) 1.17 (0.97-1.41) 

Number of hospitalisations in 12 months prior to Index hospitalisation     

 None 1357 (24.8) 508 (20.2) 849 (28.6) 1 1 1 1 

 One 728 (26.8) 205 (20.1) 523 (30.8) 1.09 (0.99-1.19) 1.04 (0.95-1.14) 1.01 (0.86-1.20) 1.06 (0.95-1.19) 

 Multiple 798 (39.1) 181 (31) 617 (42.3) 1.73 (1.59-1.89) 1.36 (1.24-1.50) 1.30 (1.08-1.56) 1.38 (1.24-1.54) 

Saw a GP within 7 days, but did not see a Specialist within 7 days     

 No 588 (20.9) 288 (18.1) 300 (24.5) 1 1 1 1 

 Yes 1358 (28.7) 341 (21.6) 1017 (32.2) 1.36 (1.27-1.47) 1.17 (1.07-1.27) 1.07 (0.92-1.24) 1.22 (1.10-1.35) 

Saw a GP within 7 days and saw a Specialist within 7 days      

 No 278 (33.1) 130 (32.1) 1641 (31.3) 1 1 1 1 

  Yes 659 (35.6) 135 (25) 524 (40.0) 1.46 (1.32-1.60) 1.00 (0.84-1.20) 0.84 (0.6-1.20) 1.07 (0.87-1.33) 

TOTAL 2883 (28.2) 894 (21.7) 1989 (32.5)         

NOTE: Significantly higher associations in bold and significantly lower associations in italics and bold. 


