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Abstract   44 

Background: Scheduled regular contact with the general practitioner (GP) may lower the 45 

risk of potentially avoidable hospitalisations (PAHs). Despite the high prevalence of 46 

multimorbidity, little is known about its effect on the relationship between regularity of GP 47 

contact and PAHs.  48 

Objective: To investigate potential effect modification of multimorbidity on the relationship 49 

between regularity of GP contact and probability of PAHs. 50 

Design: A retrospective, cross-sectional study.  51 

Participants: 229,964 individuals aged 45 years and older from the 45 and Up Study in New 52 

South Wales, Australia, from 2009 to 2015. 53 

Main measures: The main exposure was regularity of GP contact (capturing dispersion of GP 54 

contacts); the outcomes were PAHs evaluated by unplanned hospitalisations, chronic 55 

ambulatory care sensitive condition (ACSC) hospitalisations and unplanned chronic ACSC 56 

hospitalisations. Multivariable logistic regression models and population attributable 57 

fractions (PAF) were conducted to identify effect modification of multimorbidity, assessed 58 

by Rx-Risk comorbidity score.     59 

Key results: Compared with the lowest quintile of regularity, the highest quintile had 60 

significantly lower predicted probability of unplanned admission (-79.9 per 1000 people at 61 

risk, 95% confidence interval (CI) -85.6;-74.2), chronic ACSC (-6.07 per 1000 people at risk, 62 

95%CI -8.07; -4.08) and unplanned chronic ACSC hospitalisation (-4.68 per 1000 people at 63 

risk, 95%CI -6.11; -3.26). Effect modification of multimorbidity was observed. Specifically, 64 

the PAF among people with no multimorbidity indicated that 31.7% (95%CI 28.7-34.4%) of 65 

unplanned, 36.4% (95%CI 25.1-45.9%) of chronic ACSC and 48.9% (95%CI 32.9-61.1%) of 66 

unplanned chronic ACSC hospitalisation would be reduced by a shift to the highest quintile 67 

of regularity. However, among people with 10+ morbidities, the proportional reduction was 68 

only 5.2% (95%CI 3.8-6.5%), 9.0% (95%CI 0.5-16.8%) and 17.8% (95%CI 5.4-28.5%), 69 

respectively.  70 

Conclusions 71 
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Weakening of the association between regularity and PAHs with increasing levels of 72 

multimorbidity suggests a need to improve primary care support to prevent PAHs for 73 

patients with multimorbidity.    74 

  75 
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Introduction  76 

Multimorbidity is the coexistence of two or more conditions in an individual (1). Patients 77 

with multimorbidity often require intensive treatment with involvement of multiple health 78 

care providers (1, 2) and have a higher risk of iatrogenic harm, due to factors such as drug 79 

interactions and suboptimal communication between health care providers (1, 2). 80 

Multimorbidity affects between 55 to 98% of people aged 65 years and older (3) and 81 

continues to place more pressure on healthcare systems around the world (1, 2, 4).  82 

In Australia, the healthcare system has been re-oriented over decades towards 83 

strengthening primary care to effectively manage the burden of chronic disease and 84 

constrain secondary health system expenditure (5). Part of the philosophy behind these 85 

changes is that timely and effective treatment and management in the primary care setting 86 

can reduce potentially avoidable hospitalisations (PAH) (6, 7). 87 

Various aspects of primary health care utilisation can be measured using a variety of tools 88 

such as frequency of GP contacts, continuity of provider and regularity of GP contacts (8-89 

12). Regularity of GP contacts captures the dispersion of GP contacts i.e. the extent of the 90 

variation in time intervals between contacts with a GP. It is particularly important in the 91 

context of high burden of chronic disease as it provides a proxy measure of proactive and 92 

planned primary care, which is a main feature of the chronic care model. Studies have found 93 

that higher regularity of GP contacts is associated with lower risk of hospitalisation (13, 14) 94 

and costs of health care (15). Gibson et al. (16, 17) found that the Enhanced Primary Care 95 

incentives in Australia increased regularity of GP contact with no effect on the number of GP 96 

contacts. Regularity has therefore been suggested as a suitable target for health policy 97 
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interventions aiming at reducing avoidable hospitalisations and controlling healthcare 98 

resource use (12, 16).  99 

Although literature highlights the benefit of regular contacts with GPs among certain 100 

chronic conditions, limited evidence exists on whether the effect of regularity on 101 

hospitalisation may be modified by multimorbidity. Given the high burden of 102 

multimorbidity, a better understanding of how multimorbidity may modify the relationship 103 

between regularity of GP contact and the risk of hospitalisation would inform whether 104 

current primary healthcare delivery models need to be reorganised for people with certain 105 

levels of multimorbidity. The aim of this study was to identify the role of multimorbidity in 106 

modifying the relationship between regularity of GP contacts and the risk of PAH. 107 

Methods 108 

This was a retrospective, longitudinal study using self-reported survey data linked with 109 

routinely collected administrative health data from 1 July 2009 to 30 June 2015. Reporting 110 

follows the Reporting of studies Conducted using Observational Routinely-collected health 111 

Data (RECORD) guidelines (18).   112 

Data sources 113 

The study used both self-reported and routinely collected administrative health data linked 114 

at the person level from the Sax Institute’s 45 and Up Study (19). 115 

The 45 and Up Study is a longitudinal study of 267,153 participants, aged 45 years and over 116 

in the state of New South Wales (NSW), the most populous state located in south-east 117 

Australia. Prospective participants were randomly sampled from the Australian Government 118 

Department of Human Services (DHS), formerly Medicare Australia, enrolment database and 119 

recruited from January 2006 to December 2009. The study methods are described in detail 120 
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elsewhere (19). Briefly, participants completed a baseline health and lifestyle questionnaire 121 

at the time they joined the cohort and consented to follow-up and linkage to routine health 122 

databases. The overall response rate was 18% after the first year of recruitment (19). 123 

The data sources linked and utilised in this study included: (i) the 45 and Up Study baseline 124 

questionnaire (https://www.saxinstitute.org.au/our-work/45-up-study/); (ii) the NSW 125 

Admitted Patient Data Collection (APDC) which provided all discharges from public and 126 

private hospitals in NSW (2005 – 2017); (iii) the Pharmaceutical Benefits Schedule (PBS) which 127 

provided information on dispensed subsidised prescription medicines (2005 – 2017); (iv) the 128 

Medicare Benefits Schedule (MBS) which provided records for all claims for medical and 129 

diagnostic services through Medicare, Australia’s universal health insurance schedule (2005 130 

– 2017); and (v) the NSW Register of Births Deaths and Marriages (RBDM) (2006 – 2017). The 131 

linkage of APDC and RBDM to the survey data was conducted by the NSW Centre for Health 132 

Record Linkage (20). MBS and PBS data were linked by the Sax Institute using a unique 133 

identifier provided by the Department of Human Services. Quality assurance of the data 134 

linkage method showed false-positive and false-negative rates of <0.5 and <0.1%, respectively 135 

(20, 21). 136 

Institutional ethics committee approval was obtained from Curtin University Human Research 137 

Ethics Committee (RD-42-14) and the NSW Population and Health Services Research Ethics 138 

Committee (HREC/17/CIPHS/37). Consent was given by all participants in the 45 and Up Study 139 

for their information to be used in approved studies, and for follow-up and data linkage. The 140 

conduct of the 45 and Up Study was approved by the University of NSW Human Research 141 

Ethics Committee. 142 
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Study timeline 143 

The study was structured into three periods: baseline (1 July 2005 to 30 June 2009); follow-144 

up period 1 (F1, 1 July 2009 to 30 June 2012), and follow-up 2 (F2) from 1 July 2012 to 30 June 145 

2015 (see Appendix 1).  By doing this, any effects of the previous exposure in F1 and baseline 146 

on the outcome in F2 were controlled in the model to isolate the immediate effect of 147 

regularity in the F2.  148 

Cohort 149 

All participants of the 45 and Up Study recruited prior to 1 January 2008 who were still alive 150 

on 1 July 2009 were eligible for the study. Participants with potential linkage errors, those 151 

who died before 1 July 2012 (n= 13 653) and those with less than three GP contacts in any 152 

three-year follow-up period (n= 23 536) were excluded, as this was the minimum number of 153 

contacts required to calculate the regularity and continuity variables. 154 

Outcome variables 155 

The main outcome measure of this study was potentially avoidable hospitalisation observed 156 

during the period F2. Despite its wide use, the definition of PAH is not standardised (22, 23). 157 

Thus, this study evaluated PAH using three measures: unplanned hospitalisation, 158 

hospitalisation for chronic ACSC and unplanned chronic ACSC corresponding to a broad, 159 

restricted and highly restricted form, respectively. The dependent variables were binary 160 

(yes/no) indicators of three types of hospitalisation events observed during F2.   161 

i. Any unplanned hospitalisation (representing the lowest level of potentially 162 

avoidable hospitalisation), identified using the emergency status (urgency of 163 

admission) variable in the APDC data;  164 
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ii. Hospitalisation for a chronic ACSC. These included conditions classified as PAH 165 

through the provision of appropriate individualised preventative health 166 

interventions and early disease management usually delivered in primary care 167 

and community-based care settings by the National Health Performance 168 

Framework (24, 25). These hospitalisations were ascertained using the 169 

International Statistical Classification of Diseases and Related Health 170 

Problems, Tenth Revision; Australian Modification (ICD-10-AM) codes. 171 

iii. Chronic ACSC hospitalisations identified in (ii) and classified as unplanned.  172 

To avoid overestimating outcomes, inter-hospital transfers were counted as a single 173 

hospitalisation event. Hospitalisations categorised as type (i), (ii) or (iii) occurring in the first 174 

and second time periods were used as covariates in their respective models to adjust for prior 175 

history of the outcome of interest. 176 

Regularity of GP contacts  177 

GP contact was captured via MBS claims for “Attendances by General Practitioners” (26). 178 

General practitioner in this context refers to physicians only; nurse practitioners, physician 179 

assistants and so on are not included (27). The MBS contains a series of billable item numbers, 180 

primarily used by GPs visited by patients in private primary care clinics. Regularity of GP 181 

contact was measured at each time period using the previously reported Modified Regularity 182 

Index (11) as follows. (See appendix 2 for further details).  183 

𝑅𝑐𝑣 = 1/(1 + 𝑐𝑣(𝑑𝑎𝑦𝑠)), where cv is coefficient of variation. 184 

The index captures dispersion of GP contacts based on the coefficient of variation in the time 185 

intervals (days) between GP contacts within an ascertainment period (3-year-period in this 186 

study) including the time interval from the beginning to the first GP contact and from the last 187 
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GP contact in the period to the end of the period. This score was separated into regularity 188 

quintiles, from least to most regular, using the range of scores observed in the study 189 

population.  190 

Multimorbidity 191 

Multimorbidity was captured using the Rx-Risk index. The index is a count indicating the 192 

number of comorbidities a participant has, based on prescribing data, and was ascertained 193 

using four and a half and five year look back of the PBS data from the date of the start of F1 194 

and F2, respectively (28).  195 

Other covariates 196 

Other GP utilisation covariates were captured in each time period including the number of 197 

chronic disease and mental health related MBS-funded primary care services in each time 198 

period;  continuity of provider using both the Modified Modified Continuity Index (MMCI) (29) 199 

and the Usual Provider of Care Index (UPC) (8, 30) (see appendix 2 for formulae). The de-200 

identified provider number in the MBS data were used to distinguish different GPs to calculate 201 

both UPC and MMCI. Briefly, the UPC indicates the proportion of visits by the main GP for 202 

each individual, while the MMCI indicates the degree of spread of visits across providers for 203 

each individual. Both indices were reported using the following categories: low (< 50%), 204 

moderate (50-75%), high (76-90%) and very high (91-100%). The frequency of GP contacts 205 

was ascertained for each time period as a count of the number of days each person had a GP 206 

contact. 207 

Self-report information on key potential confounders were obtained from the 45 and Up 208 

Study baseline questionnaire including: age; sex; marital status; born in Australia (yes/no); 209 

Indigenous status; current housing; household income; education level; smoking status; 210 
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alcohol use; physical activity (31); time spent sitting; body mass index; psychological distress 211 

(32); level of limitation reported (based on the 36 Item Short Form survey (SF-36) (33); social 212 

support (34); self-rated overall health and quality of life; and self-reported previous diagnosis 213 

for chronic conditions (see Appendix 3 for categories). 214 

Socio-economic status and accessibility to services were derived from the postcode of 215 

residence at time of recruitment and reported using the Socio-Economic Index for Areas Index 216 

of Relative Socio-economic Disadvantage (35) and the Accessibility/Remoteness Index of 217 

Australia (36). Use of specialist physician services, Medicare-funded chronic disease 218 

management items and mental health-related services were captured using MBS claims data 219 

for each time period. A binary variable was used to capture if the participant died during F2. 220 

Person-time at risk of the outcome event, defined as the number of days alive and not in 221 

hospital in F2, was also included as a covariate in the regression models. Risk of hospitalisation 222 

attributable to history of admission with comorbidity was captured using the Multipurpose 223 

Australian Comorbidity Scoring System (MACSS) (37), defined as the sum of comorbidities 224 

reported on APDC records at five years ascertained prior to the start of each time period.  225 

Statistical analysis 226 

Descriptive statistics were generated for socio-demographics and health service use across 227 

quintiles of regularity. The effect modification of multimorbidity on the relationship between 228 

regularity of GP contact and the probability of PAH was examined using the interaction term 229 

in multivariable logistic regressions incorporating robust standard errors and post-estimation 230 

average marginal effect. Wald tests and likelihood ratio tests were performed to confirm the 231 

interaction (38) and the effect modification of multimorbidity (39). The differences in 232 

probability of PAH between higher regularity quintiles versus the lowest regularity quintile 233 
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were computed across values of multimorbidity to indicate the effect medication of 234 

multimorbidity.  235 

Population attributable fractions (PAF) and population unattributable fractions (PUF) were 236 

calculated using the user written STATA package “punaf “ (40). The PAF was used to 237 

determine proportional reduction of specified PAH potentially attributable to a shift to the 238 

highest quintile of regularity of GP contact in a hypothetical world for all the population. The 239 

PUF indicated the proportion of PAH that would potentially remain under the hypothetical 240 

world.  The analyses were conducted for whole study population and separately for the 241 

population with no Rx risk, 1-5 Rx risk, 6-10 Rx risk and >10 Rx risk across specified types of 242 

hospitalisation to indicate variation in effect of regularity across different levels of 243 

multimobidity.   244 

All logistic regression models controlled for all baseline characteristics, time varying GP 245 

utilisation (baseline, F1 and F2), number of specialist visits (baseline and F1), risk of 246 

hospitalisation attributable to comorbidity (baseline and entry to F1), Rx risk (baseline and 247 

entry to F1 and F2), and history of unplanned/chronic ACSC/ unplanned chronic ACSC.  248 

Analyses were undertaken using Stata SE Version 14.2 (41). 249 

Results 250 

Cohort characteristics 251 

Overall, 229,964 individuals from the 45 and Up Study met our inclusion criteria. The 252 

median age at baseline was 61 years (IQR, 53-69), with 56% female and 98% non-253 

Indigenous. Regularity of GP contacts had a mean of 0.218 (SD 0.05) for the baseline period. 254 

Similar distributions were observed in follow-up period 1 (mean of 0.219 (SD 0.049)) and 255 

follow-up period 2 (mean of 0.217 (SD 0.05)).  256 
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Table 1 shows that the distribution of baseline characteristics was similar across regularity 257 

quintiles, except for levels of limitation with a slightly higher proportion of severe limitation 258 

among those with higher regularity. Further cohort characteristics are presented in 259 

Appendix 4.  260 

Table 2 shows the distribution of multimorbidity and health service utilisation across 261 

regularity quintiles at the second follow-up (F2). High multimorbidity including 6-10 262 

conditions and >10 conditions was more likely among those with higher quintiles of 263 

regularity. Considering primary care, individuals in the higher regularity quintiles were also 264 

more likely to have very high UPC and MMCI compared with those in the lower regularity 265 

quintile. Twenty-five percent had an unplanned hospitalisation, 1.9% had a chronic ACSC 266 

hospitalisation and 0.9% had an unplanned chronic ACSC during the second follow-up 267 

period.  268 

Associations between regularity and specified types of hospitalisations 269 

Table 3 shows that after adjusting for demographic and clinical characteristics, regularity of 270 

GP contacts was significantly associated with reduction in probability of having unplanned, 271 

chronic ACSC and unplanned chronic ACSC hospitalisations. Significant associations were 272 

observed across different quintiles of regularity. The highest coefficient was observed in the 273 

highest quintile of regularity -0.69 (95%CI -0.75;-0.63), -0.71 (95%CI -0.92; -0.50) and -1.05 274 

(95%CI -1.39; -0.72) for unplanned, chronic ACSC and unplanned chronic ACSC 275 

hospitalisations, respectively.   276 

Compared with the lowest quintile of regularity, people in higher regularity quintiles had a 277 

significantly lower predicted probability of unplanned hospital admission with -19.5, -37.2, -278 

46.2 and -79.9 per 1,000 population for quintiles 2 to 5, respectively (Table 4.B). For chronic 279 



14 
 

ACSC admission and unplanned chronic ACSC admission, a significant association between 280 

regularity quintiles and hospitalisation was only observed from moderate to highest 281 

regularity quintile relative to the lowest regularity quintile (Table 4.B). A pairwise contrast 282 

between each regularity quintile and its immediate lower counterpart in terms of predicted 283 

probability of unplanned hospitalisation was significant across all pairs of regularity quintile 284 

(Table 4.C). However, for chronic ACSC and unplanned chronic ACSC hospitalisation, the 285 

pairwise contrast was only significant between the highest and high regularity quintile 286 

(Table 4.C).  287 

Effect modification of multimorbidity 288 

Figure 1 shows that across the specified types of hospitalisation (all unplanned, chronic 289 

ACSC and unplanned chronic ACSC), the association between regularity quintile and 290 

probability of having the hospitalisation was modified by level of multimorbidity. Among 291 

those with no morbidity, higher regularity quintiles were significantly associated with lower 292 

probability of having an unplanned hospitalisation. However, when multimorbidity levels 293 

were greater than 10, no association was observed between higher regularity quintiles and 294 

the probability of having the unplanned hospitalisation, except for the highest regularity 295 

quintile.   296 

The effect modification of multimorbidity was more apparent for chronic ACSC and 297 

unplanned chronic ACSC hospitalisations (Figure 1). No association between regularity 298 

quintiles and the probability of specified hospitalisation was observed when level of 299 

multimorbidity was greater than 7 for chronic ACSC hospitalisations and greater than 9 for 300 

unplanned chronic ACSC hospitalisations (Appendix 5).   301 
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Assessment of the PAF is shown in Figure 2. The probability of unplanned, chronic ACSC and 302 

unplanned chronic ACSC potentially prevented if the cohort all achieved the highest quintile 303 

of regularity was 17.2% (95% CI 15.9-18.5%), 19.5% (95% CI 14.0-24.7%) and 28.9 (95% CI 304 

21.3-35.7%), respectively. However, the preventive fraction of the hospitalisation 305 

attributable to a move to the highest quintile of regularity was lower with increased 306 

multimorbidity. Among those with no multimorbidity, the preventive fraction attributable to 307 

the highest regularity was 31.7% (95%CI, 28.7-34.5%) of unplanned, 36.4% (95%CI, 25.1-308 

45.9%) of chronic ACSC, and 48.9% (95% CI, 32.9-61.1%) of unplanned chronic ACSC 309 

hospitalisation. In contrast, among those with 10 or more conditions, the proportion of 310 

unplanned, chronic ACSC and unplanned ACSC hospitalisation that might be prevented 311 

attributable to the highest regularity quintile was only 5.2% (95%CI 3.8-6.5%), 9.0% (4.8-312 

16.8%) and 17.8% (5.4-28.5%), respectively.  313 

Discussion  314 

To our knowledge, this was the first study to examine the effect modification of 315 

multimorbidity on the association between GP regularity and the probability of 316 

hospitalisation. Our results suggest the existence of effect modification by multimorbidity 317 

on the association between regularity of GP contacts and hospitalisation. Higher GP contact 318 

regularity was significantly associated with a reduction in the probability of each 319 

hospitalisation type, similar to that shown in literature (42-44). However, the reduction 320 

diminished with increasing multimorbidity. The effect modification of multimorbidity was 321 

most apparent for chronic ACSC and unplanned chronic ACSC hospitalisations.   322 

Our study suggests a considerable difference in the association of regularity between those 323 

with no multimorbidity and those with very high multimorbidity. The weaker association of 324 
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regularity among people with high multimorbidity found in our study highlights the concern 325 

of fragmented care for people with multimorbidity. This has been explored through GP- and 326 

patient-focused qualitative studies (45-48). People with multimorbidity are often faced with 327 

health service challenges due to short consultation times, multiple appointments, poorly 328 

coordinated care and conflicting information between healthcare providers (45, 48). GPs 329 

report challenges in providing optimal care for people with multimorbidity as most clinical 330 

guidelines and funding models focus on single conditions (47, 49) in spite of a high 331 

prevalence of multimorbidity (50). GPs are often required to balance competing priorities 332 

within a limited time (46, 51). A study in Australia found that although GPs 333 

acknowledged their role in coordinating care for patients with multimorbidity, workload 334 

pressure often limited them in fulfilling this role (46). The study also found that health 335 

professionals feel reluctant to interfere with prescribing by other health professionals, 336 

which may result in unwarranted polypharmacy (46), but come at a cost of reducing the 337 

quality of care coordination across providers. Together with the evidence in the literature, 338 

our study highlights a need to foster incentives that facilitate patient-centered care (e.g. 339 

helping patients navigate between providers) and better support self-management for 340 

people with a high level of multimorbidity. 341 

Our findings also add valuable information about the association of regularity with different 342 

specified types of hospitalisation. ACSCs are widely used as a measure of avoidable 343 

hospitalisation in evaluating performance of primary health care (22). However, the true 344 

‘preventability’ of these admissions is equivocal (6, 52). It has been argued that not all 345 

hospitalisations for ACSCs are avoidable as the count of ACSC hospitalisation depends on 346 

both population prevalence (52, 53) and the conditions defined as ACSCs (6, 54) that may 347 

lead to either over or undercount of avoidable hospitalisations.  In our study, potentially 348 
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avoidable hospitalisations were captured using not only specific chronic ACSC diagnosis 349 

codes but also a relaxed form – any unplanned hospitalisations and a restricted form – 350 

which incorporated unplanned chronic ACSCs. Notably, unplanned chronic ACSC had the 351 

highest population attributable faction to regularity of GP contacts compared with the any 352 

unplanned and chronic ACSC hospitalisations. While outside of the central study aim, these 353 

results suggest that a combination of both admission status through emergency department 354 

and diagnosis of ACSC may be a useful indicator to use in evaluating performance of primary 355 

health care.  356 

A strength of this study is that it uses Australia’s largest population-based cohort (19). The 357 

linkage of self-report and administrative data allowed for control of a wide range of 358 

confounders. Using the Rx-Risk index allows the capture of morbidity in a community-based 359 

population instead of relying on coding observed in populations with prior hospitalisation 360 

such as with the Charlson Index (55) or MACSS (37). This reduces potential bias due to 361 

under-classification of multimorbidity status associated with hospital-based metrics.    362 

The major limitation of this study is due to its cross-sectional nature, though the design was 363 

chosen to address the aim of this study, which precludes assigning causality due to the 364 

uncertainty of the exposure-outcome temporal direction. Similarly, this study cannot 365 

identify whether regularity is a component of high quality care that has a consequential 366 

effect on the specified types of hospitalisations or whether increased regularity of care and 367 

reduction in hospitalisation are both outcomes of high quality of care. Since regularity of GP 368 

contacts was expressed in quintiles, the actual values of regularity determining each quintile 369 

are context specific. Thus, the actual values in each regularity quintile can be different 370 

between different study cohorts.  In addition, the exclusion of those with less than 3 GP 371 
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contacts in any follow-up period may prevent generalising the study results to the 372 

population. Finally, since the participation rate was estimated at about 18% (19) which may 373 

cause potential biases; caution should be taken if generalising these statistics to the other 374 

population. However, a previous study suggested that the low response rate in the study 375 

cohort has a minimal effect on estimating the relationship between exposure-outcome (56). 376 

In conclusion, our study suggests that regularity of GP contact is an important consideration 377 

for designing intervention approaches to reduce avoidable hospitalisation. Given significant 378 

modification of multimorbidity on the association between regularity of GP contacts and 379 

hospitalisation, this study highlights challenges in providing optimal care for people with 380 

multimorbidity. This study shows that the association of regularity and hospitalisation 381 

weakens with increasing levels of multimorbidity; this implies that additional strategies to 382 

support primary care as a hospital avoidance strategy are warranted.  383 
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Table 2. Selected baseline characteristics of the study population across regularity quintile in the second follow-up period 

Characteristics Regularity quintile in second follow-up period  TP3 
 

Lowest 
(N=42,264) 

Low 
(N=47,497) 

Moderate  
(N=48,080) 

High 
(N=47,532) 

Highest  
(N=44,591) 

Total of those with 
3+GP contacts 
(N=229,964) 

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

Age at recruit year   
(Median [IQR]) 

58 [ 51.5-66.8] 59.8 [ 52.8-68.2] 61.1 [ 53.8-69.3] 61.7 [ 54.3-70.1] 61.2[ 54.0-70.0] 60.5 [ 53.2-69.0] 

Sex 
      

Female 22,367 (52.9) 26,386 (55.6) 27,414 (57.0) 27,122 (57.1) 24,465 (54.9) 127,754 (55.6) 

Indigenous status 
      

Not Indigenous 41,218 (97.5) 46,352 (97.6) 46,953 (97.7) 46,406 (97.6) 43,492 (97.5) 224,421 (97.6) 

Indigenous 324 (0.8) 358 (0.8) 348 (0.7) 347 (0.7) 324 (0.7) 1,701 (0.7) 

Not reported 722 (1.7) 787 (1.7) 779 (1.6) 779 (1.6) 775 (1.7) 3,842 (1.7) 

Born in Australia 
      

Yes 30,139 (71.3) 35,027 (73.7) 36,299 (75.5) 36,399 (76.6) 34,701 (77.8) 172,565 (75) 

Marital status 
      

Single, widowed, divorced, 
separated 

10,651 (25.2) 11,317 (23.8) 11,284 (23.5) 11,230 (23.6) 11,127 (25.0) 55,609 (24.2) 

Married/living with a 
partner 

31,295 (74) 35,908 (75.6) 36,559 (76) 36,043 (75.8) 33,206 (74.5) 173,011 (75.2) 

Not reported 318 (0.8) 272 (0.6) 237 (0.5) 259 (0.5) 258 (0.6) 1,344 (0.6) 

SEIFA** 
      

Least disadvantaged 8,561 (20.3) 9,747 (20.5) 10,044 (20.9) 9,826 (20.7) 9,305 (20.9) 47,483 (20.6) 

Disadvantaged 6,962 (16.5) 7,997 (16.8) 8,108 (16.9) 8,047 (16.9) 7,596 (17) 38,710 (16.8) 

Moderate Disadvantage 8,032 (19) 9,015 (19) 9,004 (18.7) 8,844 (18.6) 8,187 (18.4) 43,082 (18.7) 

High Disadvantage 8,941 (21.2) 10,072 (21.2) 9,980 (20.8) 9,845 (20.7) 9,236 (20.7) 48,074 (20.9) 

Highest Disadvantage 8,673 (20.5) 9,429 (19.9) 9,643 (20.1) 9,770 (20.6) 9,112 (20.4) 46,627 (20.3) 

Not reported 1,095 (2.6) 1,237 (2.6) 1,301 (2.7) 1,200 (2.5) 1,155 (2.6) 5,988 (2.6) 

Accessibility 
      

Highly Accessible 22,450 (53.1) 25,342 (53.4) 25,527 (53.1) 24,556 (51.7) 22,533 (50.5) 120,408 (52.4) 

Accessible 14,175 (33.5) 16,262 (34.2) 16,612 (34.6) 16,822 (35.4) 16,151 (36.2) 80,022 (34.8) 

Moderately  4,439 (10.5) 4,591 (9.7) 4,646 (9.7) 4,842 (10.2) 4,720 (10.6) 23,238 (10.1) 
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Remote/Very Remote 452 (1.1) 441 (0.9) 419 (0.9) 449 (0.9) 349 (0.8) 2,110 (0.9) 

Not reported 748 (1.8) 861 (1.8) 876 (1.8) 863 (1.8) 838 (1.9) 4,186 (1.8) 

Level of limitation 
      

No 13,682 (32.4) 14,063 (29.6) 13,245 (27.5) 12,435 (26.2) 11,900 (26.7) 65,325 (28.4) 

Minor 13,348 (31.6) 15,380 (32.4) 15,672 (32.6) 15,312 (32.2) 14,002 (31.4) 73,714 (32.1) 

Moderate 7,931 (18.8) 9,777 (20.6) 10,537 (21.9) 11,020 (23.2) 9,960 (22.3) 49,225 (21.4) 

Severe 7,303 (17.3) 8,277 (17.4) 8,626 (17.9) 8,765 (18.4) 8,729 (19.6) 41,700 (18.1) 

Psychological distress 
      

Low 33,406 (79) 37,516 (79) 38,179 (79.4) 37,702 (79.3) 35,371 (79.3) 182,174 (79.2) 

Moderate 5,992 (14.2) 6,875 (14.5) 6,803 (14.1) 6,739 (14.2) 6,196 (13.9) 32,605 (14.2) 

High 2,129 (5.0) 2,251 (4.7) 2,254 (4.7) 2,197 (4.6) 2,163 (4.9) 10,994 (4.8) 

Very high 737 (1.7) 855 (1.8) 844 (1.8) 894 (1.9) 861 (1.9) 4,191 (1.8) 

Self-reported overall health 
      

Excellent 6,902 (16.3) 7,044 (14.8) 6,781 (14.1) 6,285 (13.2) 5,951 (13.3) 32,963 (14.3) 

Very good 15,674 (37.1) 17,661 (37.2) 17,841 (37.1) 17,004 (35.8) 15,804 (35.4) 83,984 (36.5) 

Good 13,460 (31.8) 15,695 (33.0) 15,969 (33.2) 16,344 (34.4) 14,716 (33.0) 76,184 (33.1) 

Fair 4,127 (9.8) 4,816 (10.1) 5,122 (10.7) 5,456 (11.5) 5,614 (12.6) 25,135 (10.9) 

Poor 589 (1.4) 655 (1.4) 767 (1.6) 830 (1.7) 1,069 (2.4) 3,910 (1.7) 

Not reported 1,512 (3.6) 1,626 (3.4) 1,600 (3.3) 1,613 (3.4) 1,437 (3.2) 7,788 (3.4) 

Self-reported diagnosis of 
chronic conditions 

      

 Asthma 4,094 (9.7) 4,989 (10.5) 5,182 (10.8) 5,238 (11) 4,705 (10.6) 24,208 (10.5) 

Diabetes 2,636 (6.2) 3,793 (8.0) 4,472 (9.3) 4,859 (10.2) 4,733 (10.6) 20,493 (8.9) 

Stroke 956 (2.3) 1,196 (2.5) 1,307 (2.7) 1,462 (3.1) 1,558 (3.5) 6,479 (2.8) 

Blood clot  thrombosis  1,672 (4.0) 2,058 (4.3) 2,166 (4.5) 2,293 (4.8) 2,313 (5.2) 10,502 (4.6) 

Heart disease 3,460 (8.2) 4,749 (10) 5,457 (11.3) 6,123 (12.9) 6,120 (13.7) 25,909 (11.3) 

Cancer 13,654 (32.3) 16,928 (35.6) 17,641 (36.7) 17,702 (37.2) 15,910 (35.7) 81,835 (35.6) 

Anxiety OR Depression 6,469 (15.3) 8,012 (16.9) 8,376 (17.4) 8,555 (18.0) 7,726 (17.3) 39,138 (17) 

High blood pressure 11,277 (26.7) 15,863 (33.4) 18,212 (37.9) 19,427 (40.9) 19,334 (43.4) 84,113 (36.6) 

Footnotes:  

Lowest quintile regularity: 0-0.204; Low quintile: 0.205-0.217; Medium quintile: 0.217-0.227; High quintile: 0.228-0.240; Highest quintile: 0.241-1. 
Data are presented as median (IQR) for continuous measures, and n (%) for categorical measures 

*F2: the second follow-up period; ** SEIFA: Socio-Economic Index for Areas Index of Relative Socio-economic Disadvantage 
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Table 2. Distribution of multimorbibidity and health service use across regularity quintile in the second follow-up period (F2) 

Characteristics Regularity quintile in second follow-up period  F2 Total of those 
with 3+GP 
contacts 

(N=229,964) 

Lowest 
(N=42,264) 

Low  
(N=47,497) 

Moderate  
(N=48,080) 

High  
(N=47,532) 

Highest  
(N=44,591) 

N (%) N (%) N (%) N (%) N (%) N (%) 

UPC* in F2       
Low  12,815 (30.3) 13,708 (28.9) 11,970 (24.9) 9,872 (20.8) 6,494 (14.6) 54,859 (23.9) 

Moderate 15,808 (37.4) 17,521 (36.9) 17,501 (36.4) 16,829 (35.4) 13,604 (30.5) 81,263 (35.3) 

High  7,637 (18.1) 9,143 (19.2) 10,232 (21.3) 11,058 (23.3) 11,114 (24.9) 49,184 (21.4) 

Very High  6,004 (14.2) 7,125 (15.0) 8,377 (17.4) 9,773 (20.6) 13,379 (30.0) 44,658 (19.4) 

MMCI** in F2 
      

Low  6,375 (15.1) 6,561 (13.8) 5,810 (12.1) 5,662 (11.9) 6,047 (13.6) 30,455 (13.2) 

Moderate  9,720 (23.0) 10,551 (22.2) 9,935 (20.7) 9,161 (19.3) 7,147 (16.0) 46,514 (20.2) 

High MMCI   12,996 (30.7) 15,010 (31.6) 15,332 (31.9) 14,397 (30.3) 11,196 (25.1) 68,931 (30) 

Very High MMCI   13,173 (31.2) 15,375 (32.4) 17,003 (35.4) 18,312 (38.5) 20,201 (45.3) 84,064 (36.6) 

Rx Risk Multimorbidity (5 years prior to F2)       

No  16,008 (37.9) 12,842 (27) 10,744 (22.3) 9,656 (20.3) 9,693 (21.7) 58,943 (25.6) 

1 - 5 conditions 18,273 (43.2) 22,903 (48.2) 23,391 (48.7) 22,642 (47.6) 20,952 (47.0) 108,161 (47.0) 

6-10 conditions 7,014 (16.6) 10,420 (21.9) 12,198 (25.4) 13,073 (27.5) 11,805 (26.5) 54,510 (23.7) 

>10 conditions 969 (2.3) 1,332 (2.8) 1,747 (3.6) 2,161 (4.5) 2,141 (4.8) 8,350 (3.6) 

Unplanned hospitalisation F2 11,925 (28.2) 12,390 (26.1) 12,114 (25.2) 11,770 (24.8) 9,489 (21.3) 57,688 (25.1) 

Chronic ACSC*** hospitalisation F2 790 (1.9) 899 (1.9) 917 (1.9) 998 (2.1) 762 (1.7) 4,366 (1.9) 

Unplanned chronic ACSC hospitalisation F2 433 (1.0) 438 (0.9) 445 (0.9) 504 (1.1) 340 (0.8) 2,160 (0.9) 

MACCS**** (5 years prior to F2)  
(Median, [IQR]) 

0 [ 0-2 ] 0 [ 0-3 ] 0 [ 0-4 ] 0 [ 0-4 ] 0 [ 0-3 ] 0 [ 0-3 ] 

Rx Risk Multimorbidity (5 years prior to F2) (Median, [IQR]) 2 [ 0-5 ] 3 [ 0-5 ] 3 [ 1-6 ] 4 [ 1-6 ] 3 [ 1-6 ] 3 [ 0-6 ] 

Number of specialist physician contacts F2 (Median, [IQR]) 4 [ 0-10 ] 5 [ 1-12 ] 6 [ 1-12 ] 6 [ 1-13 ] 4 [ 0-11 ] 5 [ 1-12 ] 

Number of chronic disease management GP contacts in F2 (Median, 
[IQR]) 

0 [ 0-2 ] 0 [ 0-3 ] 0 [ 0-4 ] 0 [ 0-4 ] 0 [ 0-3 ] 0 [ 0-3 ] 

Number of mental health GP contacts F2 (Median, [IQR]) 0 [(0-0)] 0 [(0-0)] 0 [(0-0)] 0 [(0-0)] 0 [(0-0)] 0 [(0-0)] 

Frequency of GP contacts in F2 (Median, [IQR]) 21 [ 13-34 ] 23 [ 15-35 ] 23 [ 15-35 ] 21 [ 14-34 ] 16 [ 10-30 ] 21 [ 13-34 ] 
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Footnotes:  

Lowest quintile regularity: 0-0.204; Low quintile: 0.205-0.217; Medium quintile: 0.217-0.227; High quintile: 0.228-0.240; Highest quintile: 0.241-1 

Data are presented as median (IQR) for continuous measures, and n (%) for categorical measures 

F2: the second follow-up period 

* UPC: Usual Provider of Care Index 

**MMCI: Modified Modified Continuity Index 

*** ACSC: Ambulatory care sensitive conditions 

****MACCS: Multipurpose Australian Comorbidity Scoring System 
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Table 3. Association between quintile regularity and hospital outcomes in the second follow-up period (F2) 

  Unplanned F2 Chronic ACSC F2 Unplanned chronic ACSC F2 

  Coef. (95% C)I p-value Coef. 95%CI. p-value Coef. 95%CI p-value 

Regularity quintile F2          

Lowest  REF   REF   REF   

2 -0.178 (-0.230; -0.126) <0.001 -0.146 (-0.324; 0.033) 0.11 -0.305 (-0.565; -0.044) 0.02 

3 -0.307 (-0.361; -0.252) <0.001 -0.432 (-0.623; -0.241) <0.001 -0.567 (-0.854; -0.279) <0.001 

4 -0.396 (-0.453; -0.339) <0.001 -0.403 (-0.597; -0.209) <0.001 -0.664 (-0.951; -0.377) <0.001 

Highest -0.693 (-0.756; -0.630) <0.001 -0.714 (-0.926; -0.502) <0.001 -1.055 (-1.391; -0.719) <0.001 

Rx Risk multimorbidity F2 0.057 (0.047; 0.066) <0.001 0.045 (0.021; 0.068) <0.001 0.011 (-0.021; 0.043) 0.50 
Interaction of Regularity quintile F2 and Rx Risk 
multimorbidity F2(*)          

Lowest  REF   REF   REF   

2 0.011 (0.000; 0.022) 0.04 0.016 (-0.01; 0.042) 0.23 0.026 (-0.011; 0.062) 0.16 

3 0.012 (0.001; 0.023) 0.02 0.045 (0.018; 0.072) 0.001 0.051 (0.013; 0.09) 0.008 

4 0.018 (0.007; 0.029) 0.002 0.043 (0.016; 0.07) 0.002 0.069 (0.032; 0.107) <0.001 

Highest 0.025 (0.013; 0.036) <0.001 0.053 (0.025; 0.081) <0.001 0.068 (0.026; 0.110) 0.002 

Regularity quintile F1          

Lowest  REF   REF   REF   

2 0.024 (-0.013; 0.061) 0.20 -0.022 (-0.133; 0.089) 0.69 -0.058 (-0.215; 0.099) 0.47 

3 0.031 (-0.006; 0.068) 0.09 -0.018 (-0.128; 0.093) 0.75 -0.006 (-0.162; 0.150) 0.94 

4 0.033 (-0.004; 0.071) 0.08 0.001 (-0.109; 0.111) 0.98 -0.018 (-0.173; 0.137) 0.82 

Highest 0.066 (0.026; 0.105) 0.001 0.065 (-0.051; 0.181) 0.27 0.047 (-0.119; 0.212) 0.58 
Regularity quintile baseline          

Lowest  REF   REF   REF   

2 0.024 (-0.011; 0.059) 0.18 -0.044 (-0.15; 0.063) 0.42 -0.066 (-0.217; 0.085) 0.39 

3 0.038 (0.002; 0.073) 0.03 -0.007 (-0.112; 0.099) 0.90 -0.053 (-0.203; 0.097) 0.48 

4 0.015 (-0.021; 0.052) 0.40 -0.082 (-0.19; 0.025) 0.13 -0.136 (-0.29; 0.018) 0.08 

Highest 0.050 (0.012; 0.087) 0.01 -0.007 (-0.118; 0.104) 0.90 -0.073 (-0.233; 0.086) 0.36 

UPC F2          

Low REF   REF   REF   

Moderate -0.020 (-0.052; 0.012) 0.22 -0.070 (-0.165; 0.024) 0.14 -0.045 (-0.179; 0.088) 0.50 
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  Unplanned F2 Chronic ACSC F2 Unplanned chronic ACSC F2 

  Coef. (95% C)I p-value Coef. 95%CI. p-value Coef. 95%CI p-value 

High  -0.015 (-0.055; 0.024) 0.44 -0.025 (-0.133; 0.083) 0.64 0.018 (-0.133; 0.168) 0.81 

Very high  -0.058 (-0.108; -0.009) 0.02 -0.116 (-0.247; 0.015) 0.08 -0.166 (-0.349; 0.017) 0.07 

UPC F1          

Low REF   REF   REF   

Moderate 0.009 (-0.025; 0.043) 0.59 0.070 (-0.031; 0.17) 0.17 0.018 (-0.123; 0.159) 0.80 

High  0.046 (0.004; 0.087) 0.03 0.113 (-0.002; 0.229) 0.05 0.091 (-0.068; 0.25) 0.26 

Very high  0.105 (0.054; 0.156) <0.001 0.057 (-0.079; 0.193) 0.41 0.040 (-0.145; 0.225) 0.67 

UPC baseline          

Low REF   REF   REF   

Moderate 0.002 (-0.029; 0.033) 0.88 0.104 (0.01; 0.197) 0.02 0.113 (-0.019; 0.245) 0.09 

High  0.025 (-0.016; 0.066) 0.23 0.100 (-0.014; 0.213) 0.08 0.091 (-0.068; 0.25) 0.26 

Very high  0.058 (0.001; 0.115) 0.04 0.090 (-0.06; 0.241) 0.23 0.120 (-0.09; 0.33) 0.26 

MMCI F2          

Low REF   REF   REF   

Moderate  0.128 (0.079; 0.177) <0.001 0.333 (0.119; 0.547) 0.002 -0.038 (-0.351; 0.275) 0.81 

High  0.200 (0.149; 0.251) <0.001 0.650 (0.441; 0.860) <0.001 0.419 (0.120; 0.717) 0.006 

Very high 0.102 (0.043; 0.162) 0.001 0.623 (0.400; 0.846) <0.001 0.403 (0.087; 0.718) 0.01 

MMCI F1          

Low REF   REF   REF   

Moderate  0.007 (-0.039; 0.053) 0.76 0.090 (-0.092; 0.272) 0.33 0.272 (-0.02; 0.564) 0.06 

High  0.002 (-0.047; 0.051) 0.94 0.119 (-0.065; 0.302) 0.20 0.283 (-0.012; 0.577) 0.06 

Very high -0.015 (-0.073; 0.043) 0.60 0.174 (-0.024; 0.372) 0.08 0.300 (-0.011; 0.611) 0.05 

MMCI baseline          

Low REF   REF   REF   

Moderate  -0.014 (-0.051; 0.024) 0.46 -0.001 (-0.133; 0.131) 0.99 0.015 (-0.187; 0.216) 0.88 

High  -0.028 (-0.07; 0.014) 0.18 -0.005 (-0.143; 0.134) 0.94 0.052 (-0.155; 0.258) 0.62 

Very high -0.034 (-0.089; 0.022) 0.23 0.034 (-0.131; 0.198) 0.68 0.006 (-0.234; 0.246) 0.96 

Frequency of GP contacts F2 0.029 (0.028; 0.03) <0.001 0.016 (0.014; 0.017) <0.001 0.015 (0.013; 0.017) <0.001 

Frequency of GP contacts F1 -0.014 (-0.015; -0.013) <0.001 -0.009 (-0.011; -0.006) <0.001 -0.007 (-0.01; -0.004) <0.001 

Frequency of GP contacts baseline -0.002 (-0.003; -0.001) 0.001 -0.001 (-0.003; 0.001) 0.38 -0.001 (-0.004; 0.002) 0.54 
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  Unplanned F2 Chronic ACSC F2 Unplanned chronic ACSC F2 

  Coef. (95% C)I p-value Coef. 95%CI. p-value Coef. 95%CI p-value 

Number of chronic disease management GP contacts 
F2 -0.004 (-0.007; 0.000) 0.04 0.026 (0.017; 0.035) <0.001 0.020 (0.007; 0.032) 0.002 

Number of chronic disease management GP contacts 
F1 0.000 (-0.004; 0.003) 0.83 -0.001 (-0.011; 0.008) 0.77 -0.001 (-0.014; 0.012) 0.87 

Number of chronic disease management GP contacts 
baseline -0.001 (-0.005; 0.002) 0.43 -0.004 (-0.012; 0.004) 0.32 -0.002 (-0.012; 0.009) 0.75 

Number of mental health contacts F2 0.001 (-0.007; 0.01) 0.75 -0.022 (-0.043; 0.001) 0.05 -0.014 (-0.027; -0.001) 0.03 

Number of mental health contacts F1 0.004 (-0.006; 0.014) 0.46 0.016 (-0.006; 0.039) 0.15 0.011 (-0.020; 0.042) 0.47 

Number of mental health contacts baseline -0.003 (-0.018; 0.012) 0.69 -0.009 (-0.052; 0.034) 0.68 0.005 (-0.049; 0.06) 0.84 

Number of specialist visits baseline 0.001 (-0.001; 0.002) 0.44 0.004 (0.001; 0.006) 0.002 0.001 (-0.002; 0.004) 0.36 

Number of specialist visits F1 0.006 (0.004; 0.007) <0.001 0.004 (0.002; 0.006) <0.001 0.004 (0.001; 0.006) 0.002 

Unplanned hospitalisation F2_LAG1 0.618 (0.590; 0.645) <0.001       

Unplanned hospitalisation F2_LAG2 0.413 (0.385; 0.440) <0.001       
Chronic ACSC F2-LAG1    1.145 (1.030; 1.259) <0.001    

Chronic ACSC F2-LAG2    0.832 (0.722; 0.943) <0.001    
Unplanned ACSC F2-LAG1       1.554 (1.379; 1.73) <0.001 

Unplanned ACSC F2-LAG2       1.189 (0.999; 1.378) <0.001 
Days out of hospital F2 -0.003 (-0.003; -0.003) <0.001 -0.001 (-0.001; -0.001) <0.001 -0.001 (-0.001; -0.001) <0.001 

Notes:  

The logistic regression models were also adjusted for all baseline characteristics including sex, marital status, Indigenous status, born in Australia, education, income, SEIFA, ARIA, live 

independently, alcohol consumption, smoking, physical activity, sitting hours, level of limitation, psychological distress, self-report overall health, self-report quality of life, body mass index, 

self-report diagnosis chronic conditions, comorbidity (MACCS) at baseline and follow-up 1, Rx risk at baseline and follow-up 1.  

ACSC: Ambulatory care sensitive condition 

UPC: Usual provider of care index 

MMCI: Modified Modified Continuity Index 

MACCS: Multipurpose Australian Comorbidity Scoring System 
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SEIFA: Socio-Economic Index for Areas Index of Relative Socio-economic Disadvantage 

ARIA: Accessibility/Remoteness Index of Australia 

F2: The second follow-up period 

F1: The first follow-up period 

* Wald tests for the interaction in the model: (1) Unplanned hospitalisation: ꭙ2 =1345, p-value<0.001; (2) Chronic ACSC hospitalisation: ꭙ2 = 165, p-value <0.001; and (3) unplanned chronic 

ACSC:  ꭙ2 =94.2, p-value<0.001 

* Likelihood ratio tests for effect modification of multimorbidity on effect of regularity quintile: (1) Unplanned hospitalisation: LR ꭙ2 =18.5, p-value=0.001; (2) Chronic ACSC hospitalisation: LR 

ꭙ2=27.12, p-value 0.0007; and 3) unplanned chronic ACSC: LR  ꭙ2 = 21.94, p-value=0.005 
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Table 4. Predictive probability of an individual having unplanned hospitalisation, chronic ACSC and unplanned ACSC (adjusted per 1,000 persons at risk) 
 

Any unplanned hospitalisation Chronic ACSC hospitalisation Unplanned chronic ACSC hospitalisation  
Point estimate (95% CI) p value Point estimate (95% CI) p value Point estimate (95% CI) p value  

      
 

A: Predictive margins (per 1,000 persons at risk) 

Lowest regularity 287.5 (283.2 ; 291.7) <0.001 21.3 (19.8 ; 22.9) <0.001 11.36 (10.20 ; 12.52) <0.001 

Low regularity 267.9 (264.5 ; 271.4) <0.001 20.5 (19.2 ; 21.8) <0.001 10.08 (9.15 ; 11.01) <0.001 

Moderate regularity 250.2 (247.0 ; 253.5) <0.001 18.8 (17.6 ; 20.0) <0.001 9.36 (8.51 ; 10.21) <0.001 

High regularity 241.2 (237.9 ; 244.5) <0.001 19.1 (17.9 ; 20.2) <0.001 9.65 (8.82 ; 10.48) <0.001 

Highest regularity 207.5 (204.0 ; 211.0) <0.001 15.3 (14.2 ; 16.4) <0.001 6.68 (5.94 ; 7.41) <0.001 

B: Contrast of the predictive margins vs. the lowest regularity (per 1,000 persons at risk) 

Low vs Lowest -19.5 (-24.9; -14.1) <0.001 -0.85 (-2.86 ; 1.16) 0.40 -1.28 (-2.74 ; 0.17) 0.08 

Moderate vs Lowest -37.2 (-42.6 ; -31.8) <0.001 -2.51 (-4.49 ; -0.54) 0.01 -2.00 (-3.45 ; -0.55) 0.006 

High vs Lowest -46.2 (-51.7 ;  -40.7) <0.001 -2.26 (-4.26 ; -0.26) 0.02 -1.71 (-3.17 ; -0.24) 0.02 

Highest vs Lowest -79.9 (-85.6 ; -74.2) <0.001 -6.07 (-8.07 ; -4.08) <0.001 -4.68 (-6.11 ; -3.26) <0.001 

C: Contrasts of predictive margins vs. immediate lower level of regularity (per 1,000 persons at risk) 

Low vs Lowest -19.5 (-24.9 ; -14.1) <0.001 -0.85 (-2.86 ; 1.16) 0.40 -1.28 (-2.74 ; 0.17) 0.08 

Moderate vs Low -17.7 (-22.4 ; -12.9) <0.001 -1.66 (-3.41 ; 0.09) 0.06 -0.72 (-1.98 ; 0.54) 0.26 

High vs Moderate -9.0 (-13.7 ;  -4.4) <0.001 0.25 (-1.39 ; 1.90) 0.76 0.29 (-0.89 ; 1.47) 0.62 

Highest vs High -33.7 (-38.4 ; -29.0) <0.001 -3.81 (-5.40 ; -2.23) <0.001 -2.98 (-4.07 ; -1.88) <0.001 

Notes:  

A: The predicted probability of an individual having the specified type of hospitalisation in F2 (adjusted for covariates in the model*1,000 (i.e. per 1,000 persons at risk) 

B: Contrast of the predictive margins vs. the lowest regularity: differences in predictive probability of specified type of hospitalisation between higher regularity quintiles and the 

lowest regularity quintile 

C: Contrasts of predictive margins vs. immediate lower level of regularity: differences in predictive probability of specified types of hospitalisation between the higher regularity 

quintiles and the immediate lower level of regularity 

ACSC: Ambulatory care sensitive conditions 

F2: the second follow-up period 
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Notes:  

The first row presents probability of the specified hospitalisation for each regularity quintile across values of multimorbidity 

The second row presents difference in differences of probability of the specified hospitalisation between higher levels of regularity quintiles compared with the lowest level 

across values of multimorbidity  
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