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Abstract 

Background: To provide an estimate of the population at risk for late complications of 

arthroplasty, we aimed to determine the prevalence of Australians living with one or more 

joint replacements.  

Methods: Data included all arthroplasty procedures performed in Australia from 2003 to 2016 

recorded by the Australian Orthopaedic Association National Joint Replacement Registry 

(AOANJRR). The age- and gender specific Australian population was obtained from the 

Australian Bureau of Statistics and used as denominator data. Survival data for each joint 

replacement, and of individuals, was used to estimate the arthroplasty prevalence. Analyses 

by age, gender and joint replacement site were undertaken. Prevalence estimates were 

augmented with procedural data captured before 2003 modelled with assumptions accounting 

for age and gender distributions, overall survival and arthroplasty revision rates.   

Results: By the end of 2016, there were 824,769 Australians living with at least one joint 

replacement, representing 3.4% of the total population. The prevalence of joint replacement 

is increasing in all age groups, but was highest amongst older Australians, with an overall 

prevalence of 22.5%, and 13.3% in those aged >85 years and 65-84 years, respectively. The 
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prevalence of people living with multiple joint replacements is increasing more rapidly than 

patients who have undergone only one joint replacement procedure. 

Conclusion: The prevalence of older Australians living with joint replacements is rapidly 

increasing, providing an estimate of the population-at-risk for late complications of 

arthroplasty including peri-prosthetic infection and fracture.  

 

 

 

 

 

 

Background 

Over 100,000 joint replacements are performed in Australia each year.  The rate of joint 

replacement continues to increase in Australia by 73.7% for hip replacements, 111.5% for 

knee replacement since 2003, and 115.5% for shoulder replacements since 2008 (1). The 

Australian Orthopaedic Association National Joint Replacement Registry (AOANJRR) 

monitors and records the effect of multiple factors that influence the outcome of joint 

replacement procedures (2). Registry data can be used to estimate the prevalence of people 

living with a joint replacement in situ.  

Knowledge of the prevalence of joint replacement is important because it provides an 

estimate of the population at risk of serious late complications including, but not limited to, 

prosthetic joint infection (PJI) and peri-prosthetic fractures which can result in substantial 

morbidity, hospitalisation and cost to the health sector (3, 4).  
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In this study, we aimed to determine the prevalence of Australians living with at least one 

joint replacement according to age, gender, site and the number of joint replacements for each 

individual. Knowledge of such data might refine estimates of the projected burden of 

Australians presenting with PJI, peri-prosthetic fracture and other late complications in the 

future.  

 

Methods 

The Australian Orthopaedic Association National Joint Replacement Registry (AOANJRR) 

commenced data collection on 01 September 1999, achieving complete national 

implementation by mid-2002. Since then it has collected data on almost 100% of hip and 

knee arthroplasties performed in Australia (1). Full national collection of shoulder 

replacements did not occur until 2008 (although some shoulder procedures were captured 

from 2004 onwards). These data are validated against patient-level data provided externally 

by all Australian state and territory health departments. A sequential, multilevel matching 

process is used to identify any missing data which are subsequently retrieved by contacting 

the relevant hospital. Each month, in conjunction with internal validation and data quality 

checks, all primary procedures are linked to any subsequent revision involving the same 

patient, joint and side. Data are also matched bi-annually with the Australian Government’s 

National Death Index (NDI) to obtain information on the date of death. Linking revision and 

death to the primary procedure enables revision rates to be determined. 

To determine prevalence, two datasets were used. The first was AOANJRR data from 2003 to 

2016. As there are patients still living who had joint replacement prior to 2003, AOANJRR 
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data was augmented with government data from 1994 to 2002. Data prior to this period was 

not available. We used the dates, together with the joint side and site of primary and revision 

procedures to calculate the total number of hip, knee and shoulder arthroplasties in situ for 

each individual recorded in the Registry by year.  Denominator data for the Australian 

population at the end of each year according to age, and gender were obtained from the 

Australian Bureau of Statistics for the period 2003 to 2016 (5). For estimates of the 

prevalence of arthroplasties in situ implanted prior to 2003, we used pre-registry government 

data that only captured procedures performed by financial year from 1994-2003 (6). These 

data weren’t matched to NDI and no patient demographics were available.  It was therefore 

assumed that the age and gender distribution of arthroplasties performed pre-registry were the 

same as that after 2003. It was also assumed that the overall revision rate of arthroplasties 

performed during this period was 10% and that subsequent revisions would be captured by 

the registry data from 2003. The probability of these patients surviving in each year from 

1994 to 2016 were estimated using life tables from the ABS (5). The prevalence of pre-2003 

arthroplasties at each year were added to the totals captured by the registry to provide an 

augmented estimate of total arthroplasty prevalence for joint replacements performed from 

1994.  

 

Ethics 

The AOANJRR is a declared Commonwealth of Australia Quality Assurance Activity under 

section 124X of the Health Insurance Act, 1973. All AOANJRR studies are conducted in 

accordance with ethical principles of research (the Helsinki Declaration II). 
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Results 

By December 31st 2016, there were 677,804 Australians living with at least one hip, knee or 

shoulder joint replacement in situ that had been inserted since 2003. From 2012 to 2016, 

there was a 41% increase in the prevalence of people living with joint replacement. By 

contrast, there was a 23% increase in the number of arthroplasty operations performed 

annually during the same time period (Figure 1). By the end of 2016, 2.8% of the total 

Australian population were living with a joint replacement inserted between 2003-16.  

It is estimated that when the registry began capturing complete nationwide data in 2003, there 

were already 297,320 patients with a joint replacement in situ inserted between financial 

years 1994/5 and 2002/3. By 2016, 146,965 of these patients remained alive with the original 

arthroplasty still in situ.  When augmented with this estimate pre-2003 arthroplasty 

operations, at the end of 2016 there were 824,769 Australians living with at least one 

arthroplasty, representing 3.4% of the total population. The proportion of joint replacements 

that had been inserted pre-2003 represented 21.7% of the total (Figure 1).  

 

The prevalence of joint replacement increases with age. By the end of 2016, there was a 

higher prevalence of joint replacements implanted in the years 2003-16 amongst people aged 

>85 years (22.5%), than the 65-84 years (13.3%), 45-64 years (2.3%), 25-44 years (0.1%), or 

<25 years (0.01%) age groups (Figure 2).  
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The prevalence of joint replacements implanted from 2003-16 is higher than females than in 

males (3.1% versus 2.5%, respectively).  In 2016, of those people with at least one joint 

replacements in situ, 392,290 individuals had hip replacements, 311,402 had knee 

replacements and 29,273 had shoulder replacements. The prevalence of Australians with at 

least one knee replacement is increasing over time at a faster rate than hip or shoulder 

replacements (Figure 3).   

The prevalence of Australians living with more than one joint replacement implanted from 

2003-16 is increasing more rapidly rate than in those with only one joint replacement (Figure 

4). By 2016, there were 24,182 Australians living with ≥3 joint replacements in situ, and 43 

people with all of their hips, knees and shoulders replaced. 

 

Discussion  

These data confirm a rapid increase in the overall prevalence of Australians with joint 

replacements in situ.  The striking finding of this study is the high prevalence of joint 

replacement amongst older Australians with 22.5% of those aged >85 years and 13.3% of 

those aged 65-84 years living with at least one joint replacement.  

 

One of the strengths of this study is the use of Registry data, which captured procedural-level 

data from 2003-2016 which was validated against national, state and territory government 

health department and NDI patient-level data. The validated Registry data could then 

determine the prevalence of patients currently living with at least one arthroplasty in situ. In a 

comparable study from the United States of America (USA), relative differences in mortality 
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rates and the rates of subsequent operations on the ipsilateral and contralateral joints were 

determined at the procedural-level, but were not linked to individual patients (7). This study 

estimated the arthroplasty prevalence as 2.3% of the USA population in 2010, a finding that 

accords with the present study where prevalence was 2.7% in 2010 and 3.4% in 2016. In a 

similar pattern to the present study, older adults had higher arthroplasty prevalence in 2010 

with 6.7% in those aged 60-69 and 15.8% 80-89 years, respectively. Using data from the 

present study to allow comparison with data available from the USA, arthroplasty prevalence 

for older Australians was 13.1% in 2010.        

 

The joint replacement prevalence estimates were strengthened by accounting for joint 

replacements performed prior to 2003. Modelled estimates suggest that ~22% of Australians 

living with at least one joint replacement in 2016 had their arthroplasty operation performed 

pre-2003. It is expected that the relative contribution of pre-2003 joint replacements will 

continue to decrease as patients in this group die, have their prosthesis revised or have a new 

joint replacement that will be captured in the AOANJRR.   

 

The modelled estimates of joint replacement operations performed pre-2003 have limitations. 

Due to the fact that only procedural numbers were available, assumptions were made relating 

to age and sex distribution, mortality and prosthesis revision rates. Errors in these 

assumptions will clearly affect the estimates of this proportion of the total. Furthermore, we 

were unable to discriminate patients with a joint replacement pre-2003 who subsequently 
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were included in the registry with a primary arthroplasty operation in another joint. This 

could potentially lead to a slight overestimation of the total prevalence.  

 

Due to the intrinsic limitations in the assumptions made for pre-2003 estimates, only accurate 

registry data for the prevalence of joint replacements according to age, gender, joint and total 

number of joints were calculated and presented. Although this means that the prevalence 

estimates at the end of 2016 according to each of these factors are based on accurate patient-

level data, they do not account for the less refined pre-2003 data and therefore are likely to 

represent underestimates of the true prevalence.  

 

Knowledge of the prevalence of joint replacement is important because it provides an 

estimate of the population at risk of serious late complications including, but not limited to, 

prosthetic joint infection (PJI) by estimating the population at risk for this late complication. 

Deep infection complicates 1-2% of new arthroplasties within 2 years, fewer than half of 

which present in the early post-operative period, and the remainder are delayed (8-10). Early 

post-operative complications such as PJIs will be expected to rise at a rate proportional with 

the increase in the total numbers of arthroplasty operations performed. By contrast, increases 

in the population at risk for haematogenous infection will contribute to a higher proportion of 

PJI occurring as a result of blood stream infections. 

 

Such data might enable more accurate assessments of the total burden of PJI in Australia. For 

example, Staphylococcus aureus is the commonest cause of PJI and is also a common cause 
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of blood stream infection; amongst patients with S. aureus bacteraemia and joint 

replacements in situ, ~40% can be expected to develop a PJI (11). Like joint replacement, S. 

aureus bacteraemia is also more common in older patients with an annual incidence of 

20/100,000 across the entire population and >100/100,000 persons aged over 70 (12). Taken 

together, as the Australian population ages, there is likely to be a convergence of increasing 

blood stream infection amongst an older population amongst those with a high prevalence of 

joint replacement.  

 

In conclusion, there is a high, and increasing prevalence of joint replacement in the 

Australian population, particularly in older age groups. This has important implications for 

estimating the risk and economic burden of serious late complications associated with joint 

replacement.  

 

 

Acknowledgements 

Financial support. None reported. 

Potential conflicts of interest. All authors report no conflicts of interest relevant to this article.  

This article is protected by copyright. All rights reserved.



12 
 

 
 

References 
 

1. Australian Orthopaedic Association National Joint Replacement Registry 

(AOANJRR). Hip, Knee & Shoulder Arthroplasty Annual Report Adelaide: AOA; 2017. 

2. Graves SE. The value of arthroplasty registry data. Acta Orthop. 2010;81(1):8-9. 

3. Peel TN, Dowsey MM, Buising KL, Liew D, Choong PF. Cost analysis of 

debridement and retention for management of prosthetic joint infection. Clin Microbiol 

Infect. 2013;19(2):181-6. 

4. Capone A, Congia S, Civinini R, Marongiu G. Periprosthetic fractures: epidemiology 

and current treatment. Clin Cases Miner Bone Metab. 2017;14(2):189-96. 

5. Australian demographic statistics [Internet]. Australian Bureau of Statistics. 2017. 

Available from: 

http://www.abs.gov.au/AUSSTATS/abs@.nsf/DetailsPage/3101.0Sep%202015?OpenDocum

ent. 

6. Australian Orthopaedic Association National Joint Replacement Registry 

(AOANJRR). Supplementary Report: Analysis of State and Territory Health Data - All 

Arthoplasty. Adelaide: AOA; 2017. 

7. Maradit Kremers H, Larson DR, Crowson CS, Kremers WK, Washington RE, Steiner 

CA, et al. Prevalence of Total Hip and Knee Replacement in the United States. J Bone Joint 

Surg Am. 2015;97(17):1386-97. 

8. Ong KL, Kurtz SM, Lau E, Bozic KJ, Berry DJ, Parvizi J. Prosthetic joint infection 

risk after total hip arthroplasty in the Medicare population. J Arthroplasty. 2009;24(6 

Suppl):105-9. 

This article is protected by copyright. All rights reserved.

http://www.abs.gov.au/AUSSTATS/abs@.nsf/DetailsPage/3101.0Sep%202015?OpenDocument
http://www.abs.gov.au/AUSSTATS/abs@.nsf/DetailsPage/3101.0Sep%202015?OpenDocument


13 
 

 
 

9. Kurtz SM, Ong KL, Lau E, Bozic KJ, Berry D, Parvizi J. Prosthetic joint infection 

risk after TKA in the Medicare population. Clin Orthop Relat Res. 2010;468(1):52-6. 

10. Marang-van de Mheen PJ, Bragan Turner E, Liew S, Mutalima N, Tran T, Rasmussen 

S, et al. Variation in Prosthetic Joint Infection and treatment strategies during 4.5 years of 

follow-up after primary joint arthroplasty using administrative data of 41397 patients across 

Australian, European and United States hospitals. BMC Musculoskelet Disord. 

2017;18(1):207. 

11. Tande AJ, Palraj BR, Osmon DR, Berbari EF, Baddour LM, Lohse CM, et al. Clinical 

Presentation, Risk Factors, and Outcomes of Hematogenous Prosthetic Joint Infection in 

Patients with Staphylococcus aureus Bacteremia. Am J Med. 2016;129(2):221 e11-20. 

12. Tong SY, Davis JS, Eichenberger E, Holland TL, Fowler VG, Jr. Staphylococcus 

aureus infections: epidemiology, pathophysiology, clinical manifestations, and management. 

Clin Microbiol Rev. 2015;28(3):603-61. 

 
 
  

This article is protected by copyright. All rights reserved.



14 
 

 
 

Figure 1. Total number of Australians living with at least one arthroplasty from 2003-2016. 

The total annual estimates for each year include arthroplasty operations captured by the 

Australian Orthopaedic Association National Joint Replacement Registry from 2003 (solid 

line), estimates of the prevalence of people living with arthroplasties performed after 2003 

(dashed line) and total annual estimates for arthroplasties augmented with estimates of 

procedures performed 1994-2003 (grey line).   

 

Figure 2.  The prevalence of Australians living with at least one joint replacement from 

2003-2016, according to age.  

 

Figure 3.  The prevalence of Australians with at least one joint replacement from 2003-2016, 

according to site 

 

Figure 4.  Total numbers of Australians with one or multiple joint replacements in situ from 

2003-2016. Panels labelled 1-6 represent Australians living with 1-6 arthroplasties, 

respectively. 
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