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1. Foreword  

We are pleased to present the fourth annual report of the Victorian Orthopaedic Trauma 

Outcomes Registry (VOTOR). Data collection commenced in 2003 as a joint venture 

between Monash University Department of Epidemiology and Preventive Medicine, and 

orthopaedic surgeons from the four contributing hospitals. The initial collaboration involved 

the Alfred Hospital and The Royal Melbourne Hospital with University Hospital Geelong and 

The Northern Hospital joining and contributing data from 2007. The objective remains to 

maintain a database of orthopaedic trauma related admissions covering the two level 1 

trauma centres and two regional hospitals treating trauma in the State of Victoria to evaluate 

orthopaedic trauma care and subsequently identify opportunities for clinical care 

improvement. 

The Registry is funded by the Transport Accident Commission (TAC) through the Institute for 

Safety, Compensation and Recovery Research (ISCRR). ). The registry collects baseline 

data and outcomes data at six, 12 and 24 months. 

The steering committee provides the governance and research oversight and is supported 

by orthopaedic surgeons from the four contributing hospitals, as well as epidemiologists and 

post-doctoral researchers. Each of the surgeons and committee members has an active 

interest in trauma and injury outcomes.  

The data and publication output continues to grow and in the last year an impressive 14 

papers have been published in the peer-reviewed literature with an even greater number of 

presentations were given both nationally and internationally. Interest continues to build in the 

Registry both domestically and abroad, with unique insights to both the epidemiology and 

outcomes of a broad range of orthopaedic trauma conditions from high energy to fragility 

fractures. 

This report is a comprehensive overview and analysis of the dataset and we invite surgeons, 

researchers and care providers to read it and be inspired by the potential for collaboration 

and improvement in outcomes that a Registry of this nature can support. 

 

Professor Richard Page 

St John of God and Barwon Health  

Chair of Orthopaedic Surgery, Deakin University 

Director, Barwon Centre for Orthopaedic Research and Education (B-CORE) 
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2. Executive Summary 

This report provides a detailed overview of data from the Victorian Orthopaedic Trauma 

Outcomes Registry (VOTOR) from July 2010 to June 2016. The data provided in this report 

focuses on: providing an overview of the VOTOR population and their outcomes over time; 

comparing the profile of VOTOR patients by participating hospital; and describing the long-

term outcomes of orthopaedic trauma patients managed at the VOTOR participating 

hospitals. This report provides 24-month follow-up data in addition to 6-month and 12-month 

data. Less than one per cent of cases have opted-off from the registry. In the financial years 

from July 2010 to June 2014, 90 per cent of patients were successfully followed-up at six 

months, 89 per cent at 12 months and 70 per cent at 24 months, which continues to ensure 

robust coverage of the patient population and their outcomes.  

From July 1 2010 to June 30 2016, 30,654 cases were registered by VOTOR (54 per cent 

male; mean age 57 years). The number of registered patients per year has consistently risen 

in the past three years from 5968 (2013-14), to 6321 (2014-15) and 6739 patients in 2015-

16. In 2014-15 and 2015-16, there has been a notable increase in VOTOR patients 

registered by the Royal Melbourne Hospital and decrease in patients at University Hospital 

Geelong compared with the previous three years. The average age of patients, and ratio of 

men to women has been consistent in the past six years. 

Consistent with previous reports, in 2015-16, most cases were the result of a low fall (43 per 

cent) or road trauma (33 per cent) with a four per cent increase in the proportion of cases 

that were transport related compared with 2014-15. Isolated lower extremity (36 per cent) 

and isolated upper extremity (19 per cent) injuries were predominant with forearm (15 per 

cent), tibia (15 per cent), and neck of femur (14 per cent) fractures the most common 

fractures sustained. The in-hospital death rate remained at two per cent in 2015-16, the rate 

of admission to an intensive care unit was ten per cent in 2015-16, consistent with the 

previous six years, and the median (IQR) hospital length of stay was consistent with 

previous years at five days (two to five days).  

The proportion of patients being discharged directly home is similar to previous years 

(ranging from 57 to 61 per cent in the past six years, with 59 per cent discharged home in 

2015-16). In 2015-16 the proportion of patients discharged home versus inpatient 

rehabilitation was roughly consistent across The Alfred, RMH and UGH (ranging from 57 to 

65 being discharged home, and 22 to 39 per cent discharged to rehabilitation, with a higher 

proportion of patients at Northern Hospital discharged to rehabilitation (42 per cent) 

compared with home (45 per cent). As there has been little change in the demographics, and 

the profile and severity of injuries sustained by VOTOR patients during this period across 

sites, there remains scope to investigate reasons for varied discharge profiles over time and 

between hospitals, and to determine whether these patterns influence health outcomes. 

Examination of six, 12, and 24 month follow-up data confirms that patient function, return to 

work rate, pain and health-related quality of life continue to improve up to 24 months post-

injury, with the exception of those injured in 2012-13. Patients with poorer long-term 

outcomes, or who are slower to improve, included those with multiple orthopaedic injuries, 

especially those involving the spine, whereas the best outcomes were found for patients with 

soft tissue injuries and isolated upper extremity injuries.  
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Adjusting for a range of demographic and injury factors, in 2014-15 the typical VOTOR 

patient’s probability of a complete functional recovery was 27 per cent at 12 months post-

injury, which is consistent with the previous financial year, but worse than those injured 

between July 2010 and June 2012. The probability of returning to work in 2014-15 was 81 

per cent at 12 months. While the probability of return to work has remained consistent over 

time the probability of a complete functional recovery at 12-months has declined from 32 per 

cent in 2010-11 to 26 per cent in 2013-14 and 27 per cent in 2014-15. 

While the likelihood of having a complete recovery has declined, the domains of function and 

health-related quality of life measured by the EQ-5D-3L have been stable over the past five 

years with approximately 55 to 60 per cent of patients reporting no problems at 12 months.  

Data collected by VOTOR arguably continues to provide the most comprehensive collection 

of outcomes data relating to orthopaedic trauma worldwide, offering an important means of 

monitoring the care and outcomes of patients admitted to hospital with orthopaedic trauma. 

The high incidence and long-term burden of orthopaedic trauma support the ongoing need 

for VOTOR which provides a platform for research aimed at improving patient outcomes, 

and the capacity to evaluate the impact of changes in clinical practice over time.  

3. About this report 

This is the fourth annual report prepared for public release by the Victorian Orthopaedic 

Trauma Outcomes Registry (VOTOR). Data collected during the period of 1st July 2010 to 

30th June 2016 is reflected in this report with a particular focus on the period of 1st July 2015 

to 30th June 2016. The report provides an overview of the profile, treatment and outcomes of 

orthopaedic admissions in the 2015-16 financial year. Comparisons with previous years are 

also presented. As data continue to be updated for all timeframes, slight differences in case 

numbers are expected when compared with previous reports.  
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4.  About the Victorian Orthopaedic Trauma Outcomes Registry 

(VOTOR) 

4.1 About VOTOR 

The Victorian Orthopaedic Trauma Outcomes Registry is a sentinel site, clinical quality 

registry, developed and managed through a collaboration between hospitals and academic 

institutions. The registry is a comprehensive database of orthopaedic injuries, treatment, 

complications and outcomes based on admissions to the Alfred, Royal Melbourne, University 

Hospital Geelong and the Northern Hospital. The Victorian Orthopaedic Trauma Outcomes 

Registry first started as a collaborative project between The Alfred and Royal Melbourne 

Hospital and the Department of Epidemiology and Preventive Medicine at Monash University 

in 2003 and in 2007 was expanded to include University Hospital Geelong and the Northern 

Hospital. The registry is a robust monitoring system for orthopaedic trauma in Victoria, and is 

funded by the Transport Accident Commission (TAC) through the Institute for Safety, 

Compensation and Recovery Research (ISCRR). 

The Victorian Orthopaedic Trauma Outcomes Registry provides a mechanism to monitor the 

profile of orthopaedic injuries admitted to the participating hospitals, including how they are 

treated and the short and long-term outcomes of these injuries. The registry also provides 

the opportunity to identify injuries, procedures and patient populations who are at risk for 

poorer outcomes, as well as quantify variations in clinical practice and their impact on patient 

outcomes. 

 

4.2 Eligible patients 

The Victorian Orthopaedic Trauma Outcomes Registry captures data about all patients with 

an emergency admission (>24 hours) to the participating hospital for an orthopaedic injury. 

Patients with a pathological fracture related to metastatic disease are excluded. Eligible 

patients are identified by the discharge diagnosis through ICD-10-AM reports from the 

hospitals. 

INCLUSION EXCLUSION 

All patients admitted with a new 
orthopaedic (bone or soft tissue) injury with 
a length of stay >24 hours 
 
Death after injury 

Pathological fracture related to metastatic 
disease, and/or  
 
Age < 16 years  
 
Isolated soft tissue injury managed non-
operatively 
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4.3 Data collection 

Data are obtained as electronic files from the participating hospitals. The data collected 

include information about the patient’s demographics, how they were injured, the injuries 

sustained, how the injuries were managed, any complications or pre-existing conditions and 

short-term outcomes such as how long the patient stayed in hospital and their discharge 

destination. 

In addition to the data received from the participating hospitals, further data about the 

outcomes of injury are collected by trained VOTOR staff using a standardised telephone 

interview which is completed at six and 12 months after injury. At the start of the 2013-14 

financial year, 24 month follow-up phone calls were also commenced. The data collected by 

telephone interview include the patient’s level of disability and work status prior to injury, 

pain levels at follow-up, whether they have returned to work and any work disability still 

experienced, health-related quality of life and levels of physical functioning. All patients are 

followed up to 24 months post-injury, except hip fracture patients aged >60 years injured via 

a low fall and those patients aged >80 years injured via a low fall. 

Data quality is regularly reviewed, on a quarterly basis, to ensure that any variations in the 

admission data submitted from the hospitals are identified and corrected.  

 

4.4 Patient confidentiality 

The registry was established under the National Statement on Ethical Conduct in Human 

Research of the National Health and Medical Research Council (NHMRC) to ensure 

confidentiality and patient privacy are maintained at all times. Ethics approval for VOTOR 

has been granted by Human Research Ethics Committees of the Department of Health and 

Human Services, each participating hospital and Monash University.  
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5. Patients registered by VOTOR in 2015-16 

The registry collected data for 6,739 orthopaedic trauma patients in 2015-16. Figure 1 shows 

the number of patients registered for each hospital, and overall, from July 2010 to June 

2016. The number of cases has been relatively stable from July 2010 to June 2014, although 

an upward trend over recent years was observed (Figure 1). The Alfred continues to 

contribute the highest number of cases, followed by the RMH, UHG and the Northern 

Hospital. This pattern has been consistent for the past six years of the registry. The number 

of patients registered at both The Alfred and RMH have increased in the past two years. 

 

 

Figure 1: Number of registered VOTOR patients over time 
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6. Age and gender profile of patients registered by VOTOR 

During 2015-16, over half of registered patients were male (54.3 per cent, n=3,660). The 

mean (SD) age of VOTOR patients was 56.4 (23.5) years in 2015-16. From July 2010 to 

June 2016, the average (SD) age of male patients was 49.0 (22.0) years compared to 65.9 

(22.0) years for female patients. The gender distribution of VOTOR patients has not changed 

over the past six years (Table 1).  

 

Table 1: Demographic profile of VOTOR patients over time 

n (%) 2010-11 2011-12 2012-13 2013-14 2014-15 2015-16 

Hospital  
           

Alfred 2,286 (39.0) 2,470 (38.9) 2,374 (38.6) 2,375 (39.8) 2,479 (39.2) 2,726 (40.5) 

RMH 1,540 (26.3) 1,903 (30.0) 1,860 (30.2) 1,773 (29.7) 2,187 (34.6) 2,364 (35.1) 

UHG 1,212 (20.7) 1,238 (19.5) 1,271 (20.7) 1,207 (20.2) 995 (15.7) 977 (14.5) 

Northern 820 (14.0) 743 (11.7) 648 (10.5) 613 (10.3) 660 (10.4) 672 (10.0) 

Total  5,858 6,354 6,153 5,968 6,321 6,739 

Gender             

Male 3163 (54.0) 3432 (54.0) 3309 (53.8) 3145 (52.7) 3368 (53.3) 3660 (54.3) 

Female 2695 (46.0) 2922 (46.0) 2844 (46.2) 2823 (47.3) 2953 (46.7) 3079 (45.7) 

Age 

(years) 

M(SD) 56.1 (23.6) 56.5 (23.7) 56.9 (23.3) 57.5 (23.5) 57.4 (23.6) 56.4 (23.5) 

 

Compared to the major trauma service hospitals (The Alfred and RMH), the proportion of 

female, and the average age of, patients managed at UHG and the Northern Hospital were 

higher, which is consistent with previous years (Table 2).  

 

Table 2: Demographic profile of VOTOR patients by hospital 2015-16 

Descriptor 

Alfred 

(n=2,726) 

RMH 

(n=2,364) 

UHG 

(n=977) 

Northern 

(n=672) 

Overall 

(n=6,739) 

Gender n (%)           

Male 1,580 (58.0) 1,390 (58.8) 408 (41.8) 282 (42.0) 3,660 (54.3) 

Female 1,146 (42.0) 974 (41.2) 569 (58.2) 390 (58.0) 3,079 (45.7) 

Age (years)  

M (SD) 55.2 (23.7) 52.5 (22.8) 63.7 (22.6) 64.5 (21.9) 56.4 (23.5) 
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7. Cause and location of injuries sustained by VOTOR patients 

7.1 Cause of injury 

This section describes the causes of orthopaedic trauma admitted to the VOTOR 

participating hospitals (The Alfred, RMH, Northern and Geelong). In 2015-16, 40 per cent of 

cases were the result of a low fall (defined as a fall from standing or <1m), followed by motor 

vehicle crashes, and high falls (falls from height >1m).  This pattern is consistent with 

previous years (Figure 2). In total, road trauma (motor vehicle, motorcycle, pedal cyclist, 

pedestrian and “other transport” events) contributed 32.8 per cent of VOTOR cases, which is 

a 3.6 per cent increase compared with the previous year. 

 

Figure 2: Cause of injury of VOTOR patients 2015-16 (numbers on the pie chart indicate per cent) 

 

The pattern of causes of injury over the past six years is shown in Table 3 and has remained 

consistent over time, with low falls, motor vehicle crashes and high falls predominant in each 

year.  
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Table 3: Cause of VOTOR patients over time 

Cause of injury  

n (%)* 

2010-11 

(n=5,858) 

2011-12 

(n=6,354) 

2012-13 

(n=6,153) 

2013-14 

(n=5,968) 

2014-15 

(n=6,321) 

2015-16 

(n=6,739) 

Low fall 2,567 (43.8) 2,721 (42.8) 2,598 (42.2) 2,462 (41.3) 2,853 (45.1) 2,878 (42.7) 

Motor vehicle 742 (12.7) 844 (13.3) 734 (11.9) 794 (13.3) 735 (11.6) 927 (13.8) 

High fall 644 (11.0) 739 (11.6) 803 (13.1) 725 (12.2) 709 (11.2) 794 (11.8) 

Motorcycle 454 (7.8) 531 (8.4) 507 (8.2) 546 (9.2) 537 (8.5) 597 (8.9) 

Pedal cyclist  296 (5.1) 285 (4.5) 413 (6.7) 330 (5.5) 399 (6.3) 400 (5.9) 

Struck person/ 

object 236 (4.0) 260 (4.1) 233 (3.8) 236 (4.0) 228 (3.6) 248 (3.7) 

Pedestrian 238 (4.1) 282 (4.4) 241 (3.9) 218 (3.7) 287 (4.5) 274 (4.1) 

Other 630 (10.8) 649 (10.2) 583 (9.5) 620 (10.4) 534 (8.5) 584 (8.7) 

* cause unspecified in <1% of cases each year 

Low falls continue to be the most common cause of injury at each VOTOR hospital, with the 

proportion of low falls related cases approximately two-fold higher at the Northern Hospital 

and UHG compared to the major trauma service hospitals (Table 4). The vast majority of 

road trauma (motor vehicle, pedestrian, pedal cyclist and motorcycle) patients were 

managed at The Alfred and RMH, reflecting the Victorian State Trauma System pre-hospital 

triage guidelines. 

Table 4: Cause of VOTOR patients by hospital 2015-16 

Cause of injury  

n (%)* 

Alfred 

(n=2,726) 

RMH 

(n=2,364) 

UHG 

(n=977) 

Northern 

(n=672) 

Low fall (<1m) 962 (35.3) 793 (33.5) 689 (70.5) 434 (64.6) 

Motor vehicle 471 (17.3) 408 (17.3) 40 (4.1) 8 (1.2) 

High fall 376 (13.8) 294 (12.4) 46 (4.7) 78 (11.6) 

Motorcycle 266 (9.8) 252 (10.7) 46 (4.7) 33 (4.9) 

Pedestrian 121 (4.4) 107 (4.5) 12 (1.2) 8 (1.2) 

Pedal cyclist 195 (7.2) 165 (7.0) 31 (3.2) 9 (1.3) 

Struck person/ 

object 

107 (3.9) 90 (3.8) 39 (4.0) 38 (5.7) 

Other 228 (8.4) 255 (10.8) 74 (7.6) 64 (9.5) 

* cause unspecified in <1% of cases at each hospital  
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7.2 Location of injury 

This section describes the place of injury for orthopaedic trauma patients admitted to 

VOTOR participating hospitals. During 2015-16, the most common places where VOTOR 

patients sustained their injuries were at on a road, street or highway (30.1 per cent) or at 

home (29.0 per cent). Residential institutions (6.2 per cent) represented the third most 

common place of injury (Figure 3).  

 

 
 

Figure 3: Place of injury of VOTOR patients 2015-16 

Over the past six years, the most common places of injury have been a street or highway 

and the home (Table 5). The high number of injuries occurring at home reflects the 

prevalence of injuries related to low falls shown in Table 3. 
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Table 5: Place of injury of VOTOR patients over time 

Place of injury n (%) 

2010-11 

(n=5,858) 

2011-12 

(n=6,354) 

2012-13 

(n=6,153) 

2013-14 

(n=5,968) 

2014-15 

(n=6,321) 

2015-16 

(n=6,739) 

Street or highway 1,706 (34.0) 1,861 (33.5) 1,825 (34.1) 1,835 (34.4) 1,818 (32.9) 2,026 (34.8) 

Home 1,666 (33.2) 1,843 (33.2) 1,762 (33.0) 1,735 (32.5) 1,860 (33.6) 1,952 (33.5) 

Residential institution 452 (9.0) 475 (8.6) 486 (9.1) 437 (8.2) 443 (8. 0) 416 (7.1) 

Athletics/sports area 281 (5.6) 342 (6.2) 319 (6.0) 262 (4.9) 312 (5.6) 274 (4.7) 

Trade/service area 229 (4.6) 244 (4.4) 239 (4.5) 262 (4.9) 248 (4.5) 275 (4.7) 

Hospital/health service 152 (3.0) 161 (2.9) 151 (2.8) 182 (3.4) 166 (3.0) 261 (4.5) 

Industrial or construction 96 (1.9) 99 (1.8) 80 (1.5) 88 (1.7) 106 (1.9) 89 (1.5) 

Farm 75 (1.5) 81 (1.5) 91 (1.7) 82 (1.5) 84 (1.5) 88 (1.5) 

Place of recreation 46 (0.9) 46 (0.8) 93 (1.7) 70 (1.3) 121 (2.2) 62 (1.1) 

School, other institution 26 (0.5) 38 (0.7) 21 (0.4) 35 (0.7) 36 (0.7) 31 (0.5) 

Other 290 (5.8) 360 (6.5) 275 (5.1) 341 (6.4) 324 (5.9) 340 (5.8) 

* Missing cases from 2010-11 (n = 837, 14.3%), 2011-12 (n = 803, 12.6%), 2012-13 (n = 807, 13.1%), 2013-14 (n = 635, 10.6%), 2014-2015 (n = 793, 12.6%), 2015-16  (n = 

918, 13.6%) 
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The proportion of patients injured on a street or highway was higher at The Alfred (43.1 per 

cent) and RMH (42.9 per cent) when compared to UHG (8.4 per cent) and the Northern 

Hospital (9.7 per cent). This is consistent with the higher proportion of road trauma managed 

at the major trauma service hospitals. The largest proportion of patients managed at UHG 

(52.1 per cent) and the Northern Hospital (52.7 per cent) were injured at home (Table 6). 

Admissions to hospital for orthopaedic trauma sustained at residential institutions were 

higher at UHG and the Northern Hospital when compared to the major trauma services, 

consistent with the older age of patients and the preponderance of low fall related injuries 

presenting to these hospitals (Table 6), which is consistent with the pattern from previous 

years. 

Table 6: Place of injury of VOTOR patients by hospital 2015-16 

Place of injury n (%) 

The Alfred 

(n=2,726) 

RMH 

(n=2,364) 

UHG 

(n=977) 

Northern 

(n=672) 

Street or highway 1,055 (43.1) 847 (42.9) 76 (8.4) 48 (9.7) 

Home 663 (27.1) 556 (28.2) 472 (52.1) 261 (52.7) 

Residential institution 148 (6.1) 84 (4.3) 100 (11.0) 84 (17.0) 

Athletics/sports area 94 (3.8) 97 (4.9) 56 (6.2) 27 (5.5) 

Trade/service area 109 (4.5) 57 (2.9) 98 (10.8) 11 (2.2) 

Hospital/health service 111 (4.5) 91 (4.6) 23 (2.5) 36 (7.3) 

Industrial or construction 34 (1.4) 34 (1.7) 13 (1.4) 8 (1.6) 

Farm 52 (2.1) 31 (1.6) 3 (0.3) 2 (0.4) 

Place of recreation 34 (1.4) 18 (0.9) 10 (1.1) 0 (0.0) 

School, other institution 9 (0.4) 14 (0.7) 6 (0.7) 2 (0.4) 

Other 136 (5.6) 145 (7.3) 43 (4.7) 16 (3.2) 

* Missing cases from The Alfred (n = 281, 11.5%), RMH (n = 389, 19.7%), UHG (n = 906, 7.8%), Northern (n = 

177, 35.8%) 
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8. Types of injuries sustained by VOTOR patients  

The ICD-10-AM classifications are used to describe injuries sustained by VOTOR patients. 

In 2015-16, 54.7 per cent of patients were admitted for management of an isolated extremity 

injury, with 36.1 per cent of all registered patients sustaining an isolated lower extremity 

injury (Figure 4). Patients with spinal injuries accounted for 28.4 per cent of cases, and 13.8 

per cent of patients had sustained injuries to multiple body regions (Figure 4). 

 

 Figure 4: Orthopaedic injury profile of VOTOR patients 2015-16 

 

The pattern of orthopaedic and associated non-orthopaedic injuries sustained by VOTOR 

patients has remained consistent over the past six years (Table 7). In 2015-16, 24.0 per cent 

of all VOTOR patients sustained an associated non-orthopaedic injury, including chest 

injuries (15.1 per cent of all patients), head injuries (12.3 per cent), abdominal injuries (4.9 

per cent) and burns (<1 per cent).  
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Table 7: Injury profile of VOTOR patients over time 

Injury n (%) 

2010-11 

(n=5,858) 

2011-12 

(n=6,354) 

2012-13 

(n=6,153) 

2013-14 

(n=5,968) 

2014-15 

(n=6,321) 

2015-16 

(n=6,739) 

Orthopaedic injuries             

Isolated lower extremity 2,264 (38.7) 2,402 (37.8) 2,268 (36.9) 2,286 (38.3) 2,375 (37.6) 2,434 (36.1) 

Isolated upper extremity 1,235 (21.1) 1,241 (19.5) 1,269 (20.6) 1,134 (19.0) 1,193 (18.9) 1,253 (18.6) 

Isolated spinal injuries 816 (13.9) 1008 (15.9) 1001 (16.3) 1029 (17.2) 1175 (18.6) 1276 (18.9) 

Multiple lower extremity  372 (6.4) 402 (6.3) 371 (6.0) 340 (5.7) 321 (5.1) 379 (5.6) 

Upper and lower extremity 259 (4.4) 293 (4.6) 305 (5.0) 291 (4.9) 311 (4.9) 291 (4.3) 

Soft tissue injury 262 (4.5) 267 (4.2) 230 (3.7) 188 (3.2) 257 (4.1) 266 (4.0) 

Spine and lower extremity 173 (3.0) 233 (3.7) 222 (3.6) 227 (3.8) 217 (3.4) 288 (4.3) 

Multiple upper extremity 187 (3.2) 193 (3.0) 187 (3.0) 198 (3.3) 192 (3.0) 203 (3.0) 

Spine and upper extremity 186 (3.2) 196 (3.1) 193 (3.1) 179 (3.0) 180 (2.9) 219 (3.3) 

Spine, upper and lower extremity 104 (1.8) 119 (1.9) 107 (1.7) 96 (1.6) 100 (1.6) 130 (1.9) 

Associated injuries             

Chest injury 767 (13.1) 932 (14.7) 906 (14.7) 848 (14.2) 868 (13.7) 1,018 (15.1) 

Skull fracture and/or intracranial injury 772 (13.2) 941 (14.8) 803 (13.1) 796 (13.3) 728 (11.5) 826 (12.3) 

Abdominal injury 248 (4.2) 319 (5.0) 291 (4.7) 277 (4.6) 236 (3.7) 330 (4.9) 
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Consistent with the Victorian State Trauma System triage guidelines and the higher 

prevalence of road transport-related injuries, the proportion of isolated extremity fractures 

was lower at the major trauma service hospitals when compared to the Northern Hospital 

and UHG (Table 8).  Moreover, the prevalence of associated non-orthopaedic injuries was 

substantially lower at UHG and the Northern Hospital compared to the major trauma service 

hospitals (Table 8).  Isolated extremity fractures accounted for 78.4 per cent of the Northern 

Hospital patients and 78.4 per cent of UHG patients, compared to 44.1 per cent of cases at 

The Alfred, and 51.9 per cent at RMH (Table 6). The UHG and the Northern Hospital also 

managed a much lower proportion of patients with spinal injuries when compared to major 

trauma services (Table 8). These findings are consistent with previous reports. 

 

Table 8: Injury profile of VOTOR patients by hospital 2015-16 

Injury n (%) 

Alfred 

(n=2,726) 

RMH 

(n=2,364) 

UHG 

(n=977) 

Northern 

(n=672) 

Orthopaedic injuries         

Soft tissue only 106 (3.9) 114 (4.8) 20 (2.0) 26 (3.9) 

Isolated lower extremity 765 (28.1) 779 (33.0) 487 (49.8) 403 (60.0) 

Isolated upper extremity 436 (16.0) 449 (19.0) 244 (25.0) 124 (18.5) 

Multiple lower extremity 151 (5.5) 139 (5.9) 57 (5.8) 32 (4.8) 

Multiple upper extremity 87 (3.2) 77 (3.3) 26 (2.7) 13 (1.9) 

Upper and lower extremity 136 (5.0) 109 (4.6) 28 (2.9) 18 (2.7) 

Spinal injuries only 680 (24.9) 454 (19.2) 93 (9.5) 49 (7.3) 

Spine and lower extremity 168 (6.2) 104 (4.4) 11 (1.1) 5 (0.7) 

Spine and upper extremity 119 (4.4) 90 (3.8) 8 (0.8) * * 

Spine, upper and lower extremity 78 (2.9) 49 (2.1) 3 (0.3) * * 

Associated injuries         

Chest injury 545 (20.0) 423 (17.9) 39 (4.0) 11 (1.6) 

Skull fracture and/or intracranial injury 474 (17.4) 303 (12.8) 43 (4.4) 6 (0.9) 

Abdominal injury 189 (6.9) 133 (5.6) 8 (0.8) * * 

*denotes <5 cases 
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In general, the pattern of fractures sustained has not changed over time, with hip fractures, 

forearm fractures and tibial (including ankle) fractures being the three most common types of 

fractures admitted to VOTOR participating hospitals over the past six years (Table 9). 

Table 9: Ten most common fractures sustained by VOTOR patients over time 

Descriptor n (%) 

2010-11 

(n=5,858) 

2011-12 

(n=6,354) 

2012-13 

(n=6,153) 

2013-14 

(n=5,968) 

2014-15 

(n=6,321) 

2015-16 

(n=6,739) 

Hip fracture  899 (15.3) 940 (14.8) 935 (15.2) 960 (16.1) 970 (15.3) 923 (13.7) 

Forearm fracture 1,049 (17.9) 1,052 (16.6) 1,052 (17.1) 940 (15.8) 949 (15.0) 982 (14.6) 

Tibia fracture  881.0 (15.0) 947.0 (14.9) 907.0 (14.7) 895.0 (15.0) 895.0 (14.2) 984.0 (14.6) 

Thoracic spine 589 (10.1) 703 (11.1) 693 (11.3) 698 (11.7) 768 (12.1) 874 (13.0) 

Lumbar spine 535 (9.1) 662 (10.4) 652 (10.6) 641 (10.7) 702 (11.1) 800 (11.9) 

Pelvis fracture 610 (10.4) 733 (11.5) 690 (11.2) 669 (11.2) 688 (10.9) 812 (12.0) 

Cervical spine 485 (8.3) 589 (9.3) 548 (8.9) 562 (9.4) 597 (9.4) 676 (10.0) 

Humerus fracture 460 (7.9) 504 (7.9) 469 (7.6) 490 (8.2) 501 (7.9) 498 (7.4) 

Clavicle fracture 322 (5.5) 357 (5.6) 388 (6.3) 314 (5.3) 383 (6.1) 457 (6.8) 

Foot fracture 350 (6.0) 385 (6.1) 383 (6.2) 357 (6.0) 344 (5.4) 428 (6.4) 

Consistent with previous annual reports, the proportion of spinal and pelvic fractures was 

higher at the major trauma services when compared to UHG and the Northern Hospital 

(Table 10). Hip fractures accounted for 22.3 per cent of all fractures at UHG and 26.2 per 

cent at the Northern Hospital, compared to 10.5 per cent of fractures at RMH and 10.3 per 

cent of fractures at The Alfred (Table 10). 

Table 10: Most common fractures sustained by VOTOR patients by hospital 2015-16 

Injury n (%) 

Alfred 

(n=2,726) 

RMH 

(n=2,364) 

UHG 

(n=977) 

Northern 

(n=672) 

Hip fracture  281 (10.3) 248 (10.5) 218 (22.3) 176 (26.2) 

Forearm fracture 378 (13.9) 365 (15.4) 161 (16.5) 78 (11.6) 

Tibia fracture  374 (13.7) 342 (14.5) 148 (15.1) 120 (17.9) 

Thoracic spine 492 (18.0) 316 (13.4) 49 (5.0) 17 (2.5) 

Lumbar spine 435 (16.0) 277 (11.7) 58 (5.9) 30 (4.5) 

Pelvis fracture 389 (14.3) 304 (12.9) 71 (7.3) 48 (7.1) 

Cervical spine 379 (13.9) 262 (11.1) 24 (2.5) 11 (1.6) 

Humerus fracture 197 (7.2) 161 (6.8) 87 (8.9) 53 (7.9) 

Clavicle fracture 217 (8.0) 184 (7.8) 40 (4.1) 16 (2.4) 

Foot fracture 176 (6.5) 165 (7.0) 53 (5.4) 34 (5.1) 
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9. In-hospital outcomes of VOTOR patients 

Of the 6,739 VOTOR patients registered by VOTOR in 2015-16, 150 (2.2 per cent) died 

during their hospital stay. Ten per cent of patients required an admission to an intensive care 

unit (ICU), and the median (IQR) hospital length of stay (LOS) was 4.6 (2.4-8.4) days, which 

is consistent with previous years. The in-hospital death rate, ICU admission rate, and 

hospital LOS have remained consistent over the past six years (Table 11).  

Of the patients who survived to hospital discharge, more than half (58.5 per cent, n=3,852) 

were discharged directly to home. The patients discharged home had a median (IQR) length 

of stay of 3.0 (1.9-5.3) days in hospital whereas patients who were discharged elsewhere 

had a median (IQR) length of stay of 7.5 (4.8 – 12.1) days. In the past three financial years, 

approximately one third (32.1 to 35.8 per cent) of patients have been discharged to inpatient 

rehabilitation (Table 11). Other discharge destinations included nursing homes, hospitals for 

convalescence and aged care facilities.  

 

The in-hospital outcomes of VOTOR patients differed substantially between hospitals, 

reflecting the variation in case-mix of orthopaedic trauma patients managed at each hospital. 

The proportion of patients admitted to intensive care was highest at the Alfred (15.4 per 

cent), followed by RMH (9.9 per cent), and lowest at the UHG (2.2 per cent) and Northern 

Hospitals (2.3 per cent). The median length of stay ranged from 4.1 days at UHG and 4.7 

days at each other hospital. A lower proportion of UHG orthopaedic trauma patients were 

discharged to inpatient rehabilitation centres when compared to the major trauma services 

and Northern Hospital, with Northern Hospital discharging the highest proportion of patients 

to inpatient rehabilitation (41.9 per cent) (Table 12). The in-hospital death rate was 

consistent between the Alfred, RMH and UHG but lower at the Northern Hospital (1.2 per 

cent).  
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Table 11: In-hospital outcomes of VOTOR patients over time 

Descriptor  

2010-11 

(n=5,858) 

2011-12 

(n=6,354) 

2012-13 

(n=6,153) 

2013-14 

(n=5,968) 

2014-15 

(n=6,321) 

2015-16 

(n=6,739) 

ICUa stay n (%) yes 594 (10.1) 662 (10.4) 651 (10.6) 618 (10.4) 590 (9.3) 691 (10.3) 

LOSb days Median  
(IQR) 

5 
(2.4 – 9.7) 

4.9 
(2.4 – 9.6) 

4.8 
(2.5 – 9.1) 

4.8 
(3.0 – 8.7) 

4.8 
(2.4 – 9.0) 

5 
(2.0 – 8.0) 

In-hospital death n (%) yes 149 (2.5) 159 (2.5) 158 (2.6) 136 (2.3) 145 (2.3) 150 (2.2) 

Discharge destination [n (%)c] Home 3,508 (61.4) 3,708 (59.9) 3,530 (58.9) 3,304 (56.7) 3,527 (57.1) 3,852 (58.5) 

Inpatient rehab 1,362 (23.9) 1,515 (24.5) 1,547 (25.8) 1,870 (32.1) 2,209 (35.8) 2,266 (34.4) 

Other 838 (14.7) 972 (15.7) 918 (15.3) 658 (11.3) 440 (7.1) 470 (7.1) 

a ICU, intensive care unit; b LOS, length of hospital stay; c Survivors to hospital discharge only 

Table 12: In-hospital outcomes of VOTOR patients by hospital 2015-16 

Descriptor 

 Alfred 

(n=2,726) 

RMH 

(n=2,364) 

UHG 

(n=977) 

Northern 

(n=672) 

ICUa stay n (%) yes 419 (15.4) 235 (9.9) 22 (2.3) 15 (2.2) 

LOSb days Median  

(IQR) 
4.7 

(2.6 – 8.6) 
4.7 

(2.2 – 8.9) 
4.1 

(2.2 – 7.7) 
4.7 

(2.8 – 7.4) 

In-hospital death n (%) yes 74 (2.7) 47 (2.0) 21 (2.1) 8 (1.2) 

Discharge destination [n (%)c] Home 1,533 (57.8) 1397 (60.3) 621 (65.0) 301 (45.3) 

 Inpatient rehab 1,041 (39.3) 741 (32.0) 206 (21.5) 278 (41.9) 

 Other 77 (2.9) 179 (7.7) 129 (13.5) 85 (12.8) 

a ICU, intensive care unit; b LOS, length of hospital stay; c Survivors to hospital discharge only 
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10. Longer term outcomes of VOTOR patients  

This section describes longer term patient outcomes following orthopaedic trauma. All 

survivors to hospital discharge are followed-up via telephone interview at six and 12 months 

after injury to capture functional status, work outcomes, pain and health-related quality of 

life. All patients, except those aged >60 years with a hip fracture (neck of femur and 

trochanteric fractures) resulting from a low fall and those aged >80 years injured via a low 

fall, are also followed up at 24 months after injury. 

10.1 Follow up cohort and follow-up rates 

Consistent with the previous report, the focus of this section of the report is on patients with 

a date of admission between July 1 2010 and June 30 2015, who survived to hospital 

discharge and were eligible for 6-month, 12-month and 24-month follow-up.  

To ensure consistency in the patient cohort presented across 6, 12 and 24-month time 

points, only patients eligible for 24-month follow-up were included in the following section, 

representing 77.0 per cent of the total VOTOR cohort over five years (n= 23,615). The 

demographic profile of patients included in the follow-up analyses are presented in Table 13. 

This cohort of patients are younger and more commonly male, compared to the total VOTOR 

population (see Table 1). 

Table 13: Demographic profile of VOTOR patients eligible for 24-month follow-up 

n (%) 

2010-11 

(n=4544) 

2011-12 

(n=4913) 

2012-13 

(n=4750) 

2013-14 

(n=4615) 

2014-15 

(n=4793) 

Hospital           

Alfred 1,869 (41.1) 2,024 (41.2) 1,929 (40.6) 1,994 (43.2) 1,979 (41.3) 

RMH 1,339 (29.5) 1,612 (32.8) 1,575 (33.2) 1,451 (31.4) 1,800 (37.6) 

UHG 806 (17.7) 802 (16.3) 849 (17.9) 782 (16.9) 604 (12.6) 

Northern 530 (11.7) 475 (9.7) 397 (8.4) 388 (8.4) 410 (8.6) 

Gender           

Male 2,805 (61.7) 3,030 (61.7) 2,921 (61.5) 2,759 (59.8) 2,957 (61.7) 

Female 1,739 (38.3) 1,883 (38.3) 1,829 (38.5) 1,856 (40.2) 1,836 (38.3) 

Age (years) Mean (SD) 47.8 (19.9) 48.2 (20.3) 48.7 (19.9) 49.6 (20.5) 48.6 (19.9) 

 

Between 2010-11 and 2014-15, ninety per cent of VOTOR patients were followed-up at six 

months, ranging from 82 per cent to 95 per cent follow-up at each of the participating 

hospitals. Eighty-nine per cent of VOTOR patients were followed-up at 12 months, ranging 

from 84 per cent to 93 per cent at each of the participating hospitals. Twenty-four month 

follow up calls commenced in July 2013 and hence data are available for patients injured 

from 2011-12 to 2013-14 for the present report. Eighty-three per cent of VOTOR patients 

were followed-up at 24 months, ranging from 79 per cent to 87 per cent follow-up at each of 
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the participating hospitals. Twenty-four month follow-up rates were lowest for the Royal 

Melbourne Hospital, closely followed by The Alfred (Figure 5).  

 

Figure 5: Follow-up rates over time. Twenty-four -month follow up calls commenced in July 2013 and 

hence data are available for patients injured from 2011-12 to 2013-14. 

 

10.2 Function 

The Glasgow Outcomes Scale – Extended (GOS-E) rates the function of the patient into 

eight categories ranging from death (GOS-E=1) to upper good recovery (GOS-E=8). A score 

of 8 (upper good recovery) indicates a complete return to normal activities of daily life, 

including occupational and social activities, without any residual deficits related to their 

injury. This approximates a complete functional recovery. The proportion of patients 

achieving a complete functional recovery at 12 months has decreased from 34 per cent in 

2010-11 to 28 per cent in 2014-15 (Figure 6). However, there is a clear improvement in 

patient function over time, with the proportion of recovered patients in 2013-14 increasing 

from 22 per cent at six months to 26 per cent at 12 months to 30 per cent at 24 months.  
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Figure 6: Percentage of patients (95% CI) achieving a complete functional recovery by year. Twenty-

four -month follow up calls commenced in July 2013 and hence data are available for patients injured 

from 2011-12 to 2013-14. 

The proportion of VOTOR patients injured from 2011-12 and 2013-14 reporting a complete 

functional recovery on the GOS-E scale in each injury group, at six months and 12 months 

post-injury, are shown in Figure 7. For all injury groups, the proportion fully recovered 

increased between six months and 12 months post-injury and 12 months and 24 months 

post-injury. Overall, 12 month functional outcomes were best for isolated upper extremity 

and soft tissue only injuries, and poorest for patients who had sustained combined upper 

and lower extremity injuries with spinal injuries (Figure 7). These patterns are consistent with 

previous years. 
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Figure 7. Functional recovery outcomes of VOTOR patients injured between 2011-12 and 2013-14 by 

orthopaedic injury group. Twenty-four -month follow up calls commenced in July 2013 and hence data 

are available for patients injured from 2011-12 to 2013-14. 

 

Taking into account factors such as age, gender, pre-existing comorbidities, pre-injury 

disability, compensable status, types of injuries and mechanism of injury, the probability of 

experiencing a complete functional recovery can be predicted for a typical VOTOR patient. 

For each financial year, the predicted probability of a complete functional recovery has 

increased from six to 12 to 24 months post-injury for the typical VOTOR patient (Figure 8). 

Since 2010-11, the predicted probability of a complete functional recovery at six months 

post-injury has varied from 20 to 26 per cent. At 12 months post-injury, the predicted 

probability of a complete functional recovery was stable from 2012-13 to 2014-15, at 27 per 

cent. 
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Figure 8. Predicted probability (95% CI) of a complete functional recovery for VOTOR patients 

adjusted for demographic and injury factors. Twenty-four -month follow up calls commenced in July 

2013 and hence data are available for patients injured from 2011-12 to 2013-14. 

10.3 Return to work 

The proportion of VOTOR patients that were eligible for 24-month follow-ups who were 

working prior to injury has remained fairly consistent over time; with 65 per cent (n=2,694) in 

2010-11, 64 per cent (n=2,865) in 2011-12, 62 per cent (n=2654) in 2012-13, 62 per cent 

(n=2,544) in 2013-14, and 61 per cent (n=2,621) in 2014-15. The proportion of patients 

returning to work has also remained consistent for both the six month and 12 month time 

points over the past five years (Figure 9). In 2014-15, the six month return to work rate was 

75 per cent (n=1,846) and 80 per cent (n=1,879) had returned to work at 12 months. Over 

the last five years the proportion of patients who returned to work was higher at 12 months 

than at six months post-injury and for 2012-13 and 2013-14 was higher at 24 months than 12 

months post-injury (Figure 9).  
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Figure 9: Return to work outcomes of VOTOR patients over time (95%CI). Twenty-four -month follow 

up calls commenced in July 2013 and hence data are available for patients injured from 2011-12 to 

2013-14. 

In 2014-15, 88 per cent (n=1,624) of patients returning to work at 6-months, and 85 per cent 

(n=1,597) of patients returning to work at 12-months, had returned to the same role within 

their pre-injury workplace. These proportions have remained fairly consistent over time 

(Table 14). 

Table 14: VOTOR patients returning to same role by year 

Descriptor  n (%)* 2010-11 2011-12 2012-13 2013-14 2014-15 

6-months Returned to role 1644 (88) 1659 (85) 1588 (88) 1470 (85) 1624 (88) 

12-months Returned to role 1685 (83) 1693 (84) 1617 (85) 1560 (84) 1597 (85) 

24-months^ Returned to role - 1571 (79) 1472 (79) 1421 (78) - 

* Proportion of those patients who had returned to work. ^ Twenty-four -month follow up calls 

commenced in July 2013 and hence data are available for patients injured from 2011-12 to 2013-14. 
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The return to work rate at six, 12 and 24 months, for patients injured between 2011-12 and 

2013-14, was highest for soft tissue injuries and isolated upper extremity fractures (Figure 

10). Consistent with functional outcomes, return to work rates were lower for patients with 

orthopaedic injuries in more than one body region (Figure 10).  

 
 

Figure 10: Return to work outcomes of VOTOR patients injured between 2011-12 and 2013-14 by 

orthopaedic injury group. Twenty-four -month follow up calls commenced in July 2013 and hence data 

are available for patients injured from 2011-12 to 2013-14. 

Adjusting for age, gender, pre-existing comorbidities, pre-injury disability, compensable 

status, types of injuries and mechanism of injury, the probability of returning to work for a 

typical VOTOR patient is shown in Figure 11. Each year, the predicted probability of 

returning to work has increased from six, to 12 to 24 months post injury for the typical 

VOTOR patient (Figure 11). Since 2010-11, the predicted probability of returning to work at 

six months post-injury has ranged from 75 to 78 per cent, and at 12 months has ranged from 

81 to 83 per cent.  
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Figure 11. Predicted probability (95% CI) of returning to work for VOTOR patients adjusted for 

demographic and injury factors. Twenty-four -month follow up calls commenced in July 2013 and 

hence data are available for patients injured from 2011-12 to 2013-14. 

10.4 Pain 

A numerical rating scale (NRS) is used to collect information about pain at follow-up. The 

patient is asked to describe their pain at the time of interview on a scale from zero (no pain 

at all) to 10 (worst possible pain). A score of five or higher represents moderate to severe 

persistent pain. The proportion of patients reporting moderate to severe persistent pain at six 

months and 12 months following injury has remained relatively stable since 2010-11 (Table 

15). The proportion of 2011-12 and 2013-14 patients reporting moderate to severe persistent 

pain decreased from six months to 24months following injury but remained fairly consistent 

over time for 2012-13 patients. 

 

Table 15: Pain outcomes of VOTOR patients by year 

Descriptor  n (%) 2010-11 2011-12 2012-13 2013-14 2014-15 

6-months Mean (SD) score 1.9 (2.6) 1.9 (2.7) 1.8 (2.5) 2.0 (2.7) 1.8 (2.5) 

 None/Mild pain 2656 (80) 2774 (80) 2762 (82) 2605 (79) 2745 (83) 

 Moderate/Severe  648 (20) 687 (20) 608 (18) 685 (21) 569 (17) 

12-months Mean (SD) score 1.7 (2.6) 1.8 (2.7) 1.6 (2.5) 1.7 (2.6) 1.6 (2.4) 

 None/Mild pain 2713 (82) 2712 (80) 2664 (84) 2472 (82) 2643 (84) 

 Moderate/Severe  598 (18) 685 (20) 517 (16) 558 (18) 497 (16) 

24-months Mean (SD) score - 1.5 (2.5) 1.6 (2.6) 1.6 (2.5) - 

 None/Mild pain - 2666 (84) 2468 (83) 2351 (84) - 

 Moderate/Severe  - 507 (16) 516 (17) 461 (16) - 
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Table 15 summarises VOTOR patient pain scores over time, and Table 16 shows the profile 

of pain scores at six months and 12 months according to hospital of definitive care during 

2014-15. Mean pain scores were lower at UHG compared to at The Alfred, RMH and 

Northern Hospitals. Patients from UHG also reported the lowest proportion of moderate to 

severe persistent pain at six months and this proportion remained the same at 12 months. At 

each other hospital, there was a decrease in the prevalence of moderate to severe 

persistent pain from six to 12 months (Table 16). 

Table 16: Pain outcomes of VOTOR patients by hospital 2014-15 

Descriptor   n (%) Alfred RMH UHG Northern Overall 

6-months Mean (SD) score 1.8 (2.5) 1.9 (2.6) 1.3 (2.3) 1.9 (2.7) 1.8 (2.5) 

 None/Mild pain 1153 (84) 1007 (81) 376 (87) 209 (79) 2745 (83) 

 Moderate/Severe Pain 225 (16) 232 (19) 55 (13) 57 (21) 569 (17) 

12-months Mean (SD) score 1.6 (2.4) 1.7 (2.4) 1.4 (2.4) 1.7 (2.6) 1.6 (2.4) 

 None/Mild pain 1111 (84) 969 (84) 356 (86) 207 (84) 2643 (84) 

 Moderate/Severe Pain 208 (16) 191 (16) 59 (14) 39 (16) 497 (16) 

 

The proportion of patients injured between 2011-12 and 2013-14 reporting moderate to 

severe persistent pain in each injury group is shown in Figure 12. Most groups showed a 

decrease in the prevalence of moderate to severe persistent pain from six to 12 to 24 

months post-injury. At six months post-injury, patients with injuries involving the spine had 

the highest prevalence of moderate to severe pain. At 12 months, the prevalence was 

highest for patients who had sustained spine, and upper and lower extremity injuries. At 24 

months, the prevalence was highest for patients who had sustained spine injuries with upper 

and/or lower extremity injuries. The group reporting the lowest prevalence of moderate to 

severe pain at six months were those with soft tissue injuries (Figure 12). 

 
Figure 12: 6-month, 12-month and 24-month moderate/severe pain outcomes of VOTOR patients 

injured between 2011-12 and 2013-14 by orthopaedic injury group. Twenty-four -month follow up calls 

commenced in July 2013 and hence data are available for patients injured from 2011-12 to 2013-14. 
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experiencing moderate to severe pain for a typical VOTOR patient is shown in Figure 13. For 

each financial year, there has been a decrease in the probability of experiencing moderate to 

severe pain from six, to 12 to 24 months post injury for the typical VOTOR patient (Figure 

13), with the exception of 2012-13. The predicted probability of experiencing moderate to 

severe pain at six months post-injury has ranged from 16 to 18 per cent, and at 12 months 

has ranged from 14 to 18 per cent. After 24 months, the adjusted proportion experiencing 

moderate to severe pain for the typical VOTOR patient has ranged from 13 to 15 per cent.  

 
Figure 13. Predicted probability (95% CI) of moderate to severe pain for VOTOR patients adjusted for 

demographic and injury factors. Twenty-four -month follow up calls commenced in July 2013 and 

hence data are available for patients injured from 2011-12 to 2013-14. 

10.5 Health-related quality of life 

Health-related quality of life was measured using the EQ-5D-3L, which asks patients to 

describe their level of problems across five domains (mobility, self-care, usual activities, 

pain/discomfort and anxiety/depression). Patient responses were then dichotomised for 

analysis into: ‘No Problems’ and ‘Problems’.  

Figure 14 shows the percentage of patients reporting problems within each of the five 

domains over time. At six, 12 and 24 months post-injury, there was a higher prevalence of 

problems with usual activities and pain/discomfort than mobility, self-care or 

anxiety/depression. For each domain, and year, there were improvements over time, with 

fewer patients reporting problems at 24 months than 12 and six months. Improvements over 

time were not as marked for mobility, self-care and anxiety/depression domains. From 2010-

11 to 2014-15, problems with pain/discomfort and anxiety/depression were less prevalent.  
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14.1: Percentage of patients reporting 

problems with mobility 

 
14.2: Percentage of patients reporting 

problems with self-care 

 
14.3: Percentage of patients reporting 

problems with usual activities 

 
14.4: Percentage of patients reporting 

problems with pain/discomfort 

 
     14.5: Percentage of patients reporting                                                                                                                                                                                                 

       problems with anxiety/depression 

Figure 14: EQ-5D-3L outcomes of VOTOR patients over time (95% CI). Twenty-four -month follow up 

calls commenced in July 2013 and hence data are available for patients injured from 2011-12 to 2013-

14.
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Figure 15 shows the prevalence of problems within each domain across injury groups for 

patients injured between 2011-12 and 2013-14. For the mobility domain, patients more 

commonly reported problems if their injuries involved the lower limb compared to those 

without lower limb involvement. For self-care, the highest prevalence of problems was 

reported by patients with spine and upper and lower extremity injuries and lowest by 

patients with soft tissue injuries. For the usual activities domain, there were improvements 

from six months to 12 months to 24 months post-injury across most injury groups. At 12 

months, problems were most commonly reported in the spine and upper and lower 

extremity group. There was a high prevalence of pain and discomfort amongst all patients 

and improvements over time were less noticeable. For the anxiety/depression domain, 

patients with spine and upper and lower extremity injuries had the highest prevalence of 

problems at 12 months post-injury and those with soft tissue injuries the lowest. 

 

 

Fig. 15.1: Percentage of patients reporting problems with mobility 
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Fig. 15.2: Percentage of patients reporting problems with self-care 

 

 

Fig. 15.3: Percentage of patients reporting problems with usual activities 
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Fig. 15.4: Percentage of patients reporting problems with pain/discomfort 

 

Fig. 15.5: Percentage of patients reporting problems with anxiety/depression 

Figure 15: EQ-5D-3L outcomes of VOTOR patients injured between 2011-12 and 2013-14 by 

orthopaedic injury group. Twenty-four -month follow up calls commenced in July 2013 and hence data 

are available for patients injured from 2011-12 to 2013-14. 
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injury, patients demonstrated clear improvement in health-related quality of life over time, 

with mean EQ-5D summary scores increasing from six to 12 to 24 months post-injury.  

 

Figure 16: Mean EQ-5D summary scores of VOTOR patients over time. Twenty-four -month follow up 

calls commenced in July 2013 and hence data are available for patients injured from 2011-12 to 

2013-14. 

Figure 17 presents mean EQ-5D summary scores, normalised to population scores, for 

VOTOR patients injured between 2011-12 and 2013-14 according to injury group. Across all 

injury groups, EQ-5D scores were lower than 1.0, ranging from 0.59 to 0.84. Across most 

injury groups, EQ-5D scores were similar at six, 12 and 24 months post-injury. Quality of life 

was highest in patients with soft tissue injuries, isolated upper extremity injuries and multiple 

upper extremity injuries, and lowest in patients with spine and upper and lower extremity 

injuries.  
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Figure 17: Mean EQ-5D summary scores of VOTOR patients injured between 2011-12 and 2013-14 

by orthopaedic injury group. Twenty-four -month follow up calls commenced in July 2013 and hence 

data are available for patients injured from 2011-12 to 2013-14.  
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11. Summary 

The number of orthopaedic trauma patients registered by VOTOR has increased 

substantially over time, especially in the past two financial years. In particular, since 2014-

15, there has been a notable increase in VOTOR patients at the Royal Melbourne Hospital 

and a decrease in patients at University Hospital Geelong.  

In the past six years the demographic characteristics of the VOTOR cohort has been 

relatively stable, with approximately 54 per cent being male, and average age of 56-57 

years. Over time, there has been little change in the pattern of injury causes, with the most 

common causes of injury continuing to be falls and road trauma. The proportion of transport-

related injuries has been slowly and steadily increasing the past few financial years. 

There has also been little change in the types of injuries sustained, with isolated lower or 

upper extremity injuries continuing to account for more than half of the cases. Markers of 

injury severity, such as hospital length of stay and the in-hospital death-rate, have also 

remained consistent over time. However, there have been some varying discharge patterns 

especially for patients at Northern Hospital compared with the other sites. This is partly 

attributable to changes in the coding of discharge data at Northern hospital, whereby 

discharge location has fluctuated between inpatient rehabilitation and convalescence. There 

is scope to investigate the factors driving changes in discharge, or discharge coding, 

practices over time and between hospitals. In particular, it is important to examine whether 

discharge destination affects long term health outcomes. 

This was the second VOTOR annual report to provide long-term patient outcomes up to 24 

months post-injury. These data confirm that patients continue to improve their function, 

return to work rates, pain and health-related quality of life up to 24-months post-injury.  

Adjusting for a range of demographic and injury factors, the typical VOTOR patient has a 

predicted probability of a complete functional recovery of 26 to 32 per cent at 12 months 

post-injury, a probability of returning to work of 81 to 83 per cent at 12 months and a 

probability of experiencing moderate to severe pain of approximately 14 to 18 per cent at 12 

months post-injury for persons injured in July 2010 to June 2015. Return to work and pain 

outcomes have remained consistent over time, however, functional outcomes have 

worsened over the past five years, declining from a predicted probability of a complete 

recovery at 12 months of 32 per cent in 2010-11 to 26-27 per cent in persons injured from 

July 2013 to June 2015. The reasons for this are currently unclear and are worthy of further 

investigation. 

Overall, VOTOR is a valuable source worldwide, providing an important means of monitoring 

the care and outcomes of patients admitted to hospital with orthopaedic trauma. The high 

incidence and long-term burden of orthopaedic trauma support the ongoing need for VOTOR 

which provides a platform for research aimed at improving patient outcomes, and the 

capacity to evaluate the impact of changes in clinical practice over time.  
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