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1. Foreword  

The second annual report of the Victorian Orthopaedic Trauma Outcomes Registry (VOTOR) 

represents the culmination of more than 10 years of registry activity. Having commenced in 

2003 as a joint venture between Monash University Department of Epidemiology and 

Preventive Medicine, and orthopaedic surgeons from The Alfred and Royal Melbourne 

Hospitals, it now involves four hospitals (The Alfred, Royal Melbourne Hospital, University 

Hospital Geelong (UHG) and The Northern Hospital) and has grown to have a very 

significant place in the trauma registry environment. The Victorian Orthopaedic Trauma 

Outcomes Registry has an enviable record for quality data collection combined with analysis 

and a range of outputs. It is well funded by the Transport Accident Commission (TAC) via 

the Institute for Safety, Compensation and Recovery Research (ISCRR) and has a stable, 

dedicated staff. 

The Victorian Orthopaedic Trauma Outcomes Registry is led by an excellent collaborative 

group of clinicians and university staff that form the steering committee. This mixture of 

personnel has proven invaluable in maintaining the original objectives of VOTOR. Those 

objectives were to collect trauma related data and undertake relevant analysis in order to 

improve the management and outcomes of trauma patients. Trauma patients are by their 

nature a complex group requiring individualised management generally in a busy institution 

with many competing interests. In this setting it is appropriate to monitor management and 

outcomes with the objective of continual improvement. The Victorian Orthopaedic Trauma 

Outcomes Registry records data that assists in this objective and this annual report 

summarises the findings and provides a background to the data available through the 

VOTOR resource. 

The Victorian Orthopaedic Trauma Outcomes Registry welcomes data requests from those 

who wish to analyse the available data and thereby contribute to the knowledge base in 

relation to trauma patients recorded within the resource. Interested parties should go to 

www.votor.org.au. 

I recommend this annual report to those who wish to gain insight into the trauma patient 

population in Victoria and to those who wish to participate in trauma related research. We 

hope that ultimately, care of the trauma patient is improved as a result of the work of VOTOR 

and its collaborators. 

 

Associate Professor Elton R Edwards 

Orthopaedic Surgeon 
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2. Executive Summary 

Data collected by the Victorian Orthopaedic Trauma Outcomes Registry (VOTOR) provides 

arguably the most comprehensive collection of outcomes data relating to orthopaedic trauma 

worldwide.  Data from the registry can profile orthopaedic injuries across hospitals, regions, 

patients and injury sub-groups, including descriptions of the causes of injury and tracking of 

pain and quality of life outcomes over the course of injury recovery.  The registry also allows 

comparison of outcomes between specific patient and injury sub-groups. This report 

provides a detailed overview of the VOTOR data from July 2009 to June 2014.  The data 

provided in this report focused 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. 

From July 1 2009 to June 30 2014, 29,273 cases were registered by VOTOR (54% male; 

mean age 48.5 years). The number of registered patients has risen from 5,257 patients in 

2009-10 to 5,793 patients in 2013-14.  The mean age of patients has also risen, from 55.7 

years in 2009-10 to 57.5 years in 2013-14. In 2013-14, most cases were the result of a low 

fall (40%) or road trauma (30%).  Isolated lower extremity (37%) and isolated upper 

extremity (19%) injuries were predominant with neck of femur (18%) and forearm fractures 

(16%) the most common injuries sustained. The rate of admission to an intensive care unit 

was 10% and the median (IQR) hospital length of stay was 4.8 (2.5-8.7) days.  Fifty-five per 

cent of all patients were discharged directly home. These patients had a median (IQR) 

length of stay of 2.9 (1.9-5.1) days in hospital whereas patients who were discharged 

elsewhere or who died had a median (IQR) length of stay of 7.8 (4.9-12.6) days.   

The profile of VOTOR cases has remained relatively stable since 2009-10.  However, there 

were substantial differences in the profile of cases managed at each of the participating 

hospitals.  Cases definitively managed at The Alfred and Royal Melbourne Hospital, the 

state’s major trauma services, show a greater degree of injury severity (e.g. multiple injuries) 

and complexity (e.g. greater comorbidity), and a much higher proportion of transport-related 

cases, compared to patients managed at University Hospital Geelong (UHG) and The 

Northern Hospital.  These differences reflect the structure of the Victorian State Trauma 

System and suggest that the pre-hospital trauma triage and inter-hospital transfer guidelines 

are being followed.   

Over 80 per cent of patients were successfully followed-up at both 6- and 12-months and 

less than 2 per cent of cases have opted-off from the registry, ensuring robust coverage of 

the patient population and their outcomes.  Twenty-four per cent of VOTOR patients had 

fully recovered at 12-months, 79 per cent had returned to work and 16 per cent of patients 

continued to report moderate to severe persistent pain at 12-months post-injury.   

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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3. About this report 

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

Trauma Outcomes Registry (VOTOR).  Data collected during the period of 1st July 2009 to 

30th June 2014 is reflected in this report with a particular focus on the period of 1st July 2013 

to 30th June 2014. The report provides an overview of the profile, treatment and outcomes of 

orthopaedic admissions in the 2013-14 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 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 6 and 12 months after injury. At the start of the 2013-14 

financial year, 24-month follow-up phone calls were also commenced. These data will be 

available in the next annual report. 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.  

 

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 

was granted by the Human Research Ethics Committees at each of the participating 

hospitals and Monash University.  
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5. Patients registered by VOTOR in 2013-14 

The registry collected data for 5,793 orthopaedic trauma patients in 2013-14. Figure 1 shows 

the number of patients registered for each hospital, and overall, from July 2009 to June 2014. 

There was a steady, linear increase from 2009-10 to 2011-12, but the number of admissions 

has plateaued since. The Alfred contributed the highest number of cases, followed by the 

RMH, University Hospital Geelong and The Northern Hospital, and this pattern has been 

consistent for the past five years of the registry. 

 

 

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

During 2013-14, over half of registered patients were male (53 per cent, n=3048). The mean 

(SD) age of VOTOR patients was 57.5 (23.5) years in 2013-14, which is more than two 

years higher than observed in 2009-10. The mean (SD) age of male patients was 48.5 (21.8) 

years compared to 65.9 (21.9) years for female patients. The gender distribution of VOTOR 

patients has not changed over the past five years (Table 1).  

Table 1: Demographic profile of VOTOR patients over time 

n (%) 2009-10 2010-11 2011-12 2012-13 2013-14 

 

Hospital  

Alfred 

 

 

2,088 (40) 

 

 

2,269 (39) 

 

 

2,468 (39) 

 

 

2,358 (39) 

 

 

2,331 (40) 

RMH 1,512 (29) 1,523 (26) 1,894 (30) 1,787 (29) 1,677 (29) 

UHG 1,062 (20) 1,210 (21) 1,240 (20) 1,269 (21) 1,185 (20) 

Northern 595 (11) 822 (14) 736 (12) 647 (11) 600 (10) 

Total  5,257 (100) 5,824 (100) 6,338 (100) 6,061 (100) 5,793 (100) 

 

Gender 

     

Male 2,840 (54) 3,138 (54) 3,423 (54) 3,243 (54) 3,048 (53) 

Female 2,417 (46) 2,686 (46) 2,915 (46) 2,818 (46) 2,745 (47) 

Age       

Mean (SD) yrs 55.7 (23.3) 56.1 (23.5) 56.4 (23.7) 56.9 (23.3) 57.5 (23.5) 

 

 

 

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

female patients, and the average age of patients managed at University Hospital Geelong 

and The Northern Hospital was higher (Table 2). This is consistent with previous reports. 

Table 2: Demographic profile of VOTOR patients by hospital 2013-14 

 
Descriptor  
n (%) 

Alfred 
(n=2331) 

RMH 
(n=1667) 

UHG 
(n=1185) 

Northern 
(n=600) 

Overall 
(n=5793) 

 

Gender  

Male 

Female 

Age  

Mean (SD) years 

 

 

1,324 (57) 

 

 

995 (59) 

 

 

465 (39) 

 

 

264 (44) 

 

 

3,048 (53) 

1,007 (43) 682 (41) 720 (61) 336 (56) 2,745 (47) 

 

54.9 (23.6) 53.8 (22.7) 64.7 (22.3) 64.4 (22.7) 57.5 (23.5) 

  



 

10 
 

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 2013-14, 40 per cent of 

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

falls (falls from height >1m), and motor vehicle crashes (Figure 2).  

 

        Figure 2: Cause of injury of VOTOR patients 2013-14 
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The pattern of causes of injury has remained consistent over the past five years (Table 3). 

The number of orthopaedic trauma admissions to the participating hospitals for low fall, high 

fall, cycling related injuries and collision injuries has decreased compared to the previous 

year (2012-13). While the number of motor vehicle, motor cycle and pedestrian related 

admissions has risen.   

Table 3: Cause of VOTOR patients over time 

Cause of 
injury n (%)** 

2009-10 
(n=5,257) 

2010-11 
(n=5,824) 

2011-12 
(n=6,338) 

2012-13 
(n=6,061) 

2013-14 
(n=5,793) 

Low fall (<1m) 2212 (42) 2552 (44) 2676 (42) 2437 (40) 2321 (40) 

Motor vehicle 674 (13) 732 (13) 838 (13) 715 (12) 767 (13) 

High fall 655 (12) 632 (11) 733 (12) 788 (13) 707 (12) 

Motorcycle 500 (10) 451 (8) 528 (8) 497 (8) 520 (9) 

Pedestrian 245 (5) 235 (4) 258 (4) 219 (4) 224 (4) 

Pedal cyclist 249 (5) 297 (5) 287 (5) 409 (7) 315 (5) 

Collision with 

object/person 

200 (4) 235 (4) 274 (4) 221 (4) 206 (4) 

Other 522 (10) 690 (12) 727 (12) 766 (13) 733 (13) 

**<1% missing data 

 

 

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

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

and University Hospital Geelong compared to the major trauma service hospitals (Table 4). 

The vast majority of road trauma (motor vehicle, pedestrian, pedal cyclist and motorcycle) 

related patients were managed at The Alfred and RMH, reflecting the pre-hospital triage 

guidelines for the Victorian State Trauma System. 

Table 4: Cause of VOTOR patients by hospital 2013-14 

Cause of                                              
injury n (%)** 

Alfred 
(n=2331) 

RMH 
(n=1667) 

UHG 
(n=1185) 

Northern 
(n=600) 

Low fall (<1m) 665 (29) 563 (34) 738 (62) 355 (59) 

Motor vehicle 431 (18) 286 (17) 33 (3) 17 (3) 

High fall 305 (13) 210 (13) 122 (10) 70 (12) 

Motorcycle 223 (10) 217 (13) 49 (4) 31 (5) 

Pedestrian 111 (5) 99 (6) 9 (<1) 5 (<1) 

Pedal cyclist 159 (7) 108 (6) 39 (3) 9 (2) 

Struck by/collision with object or person 72 (3) 71 (4) 38 (3) 25 (4) 

Other 406 (16) 150 (7) 185 (13) 95 (15) 

**<1% missing data 
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7.2 Location of injury 

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

VOTOR participating hospitals. During 2013-14, the most common places where VOTOR 

patients sustained their injuries were on a road, street or highway (34%) and at home (32%). 

Residential institutions were a small but notable location of injury (8% of all orthopaedic 

trauma patients with a known location of injury) (Figure 3).  

 

 

 
 

Figure 3:  Place of injury of VOTOR patients 2013-14 
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Table 5 shows that, over the past five years, the most common places of injury have been a 

road, street or highway and the home. Injuries at home are one of the most common places 

of injury, reflecting the high number of injuries related to falls shown in Table 3. 

Table 5: Place of injury of VOTOR patients over time 

Place of injury 

n (%)** 
2009-10 

(n=5,257) 
2010-11 

(n=5,824) 
2011-12 

(n=6,338) 
2012-13 

(n=6,061) 
2013-14 

(n=5,793) 

Road, street or highway 1637 (36) 1685 (34) 1855 (33) 1781 (34) 1734 (34) 

Home 1454 (32) 1660 (33) 1845 (33) 1741 (33) 1635 (32) 

Residential institution  393 (9) 452 (9) 471 (8) 477 (9) 415 (8) 

Athletics or sports area 263 (6) 283 (6) 343 (6) 312 (6) 255 (5) 

Trade or service area 219 (5) 227 (5) 244 (4) 233 (4) 262 (5) 

Hospital or health service 149 (3) 162 (3) 173 (3) 197 (4) 180 (4) 

Industrial or construction 92 (2) 96 (2) 99 (2) 78 (1) 85 (2) 

Farm 73 (2) 65 (1) 70 (1) 80 (2) 73 (1) 

Place of recreation  28 (1) 44 (1) 47 (1) 91 (2) 62 (1) 

School, other institution 21 (<1) 26 (1) 39 (1) 20 (<1) 33 (1) 

Other 262 (6) 290 (6) 360 (6) 270 (5) 328 (6) 

**13% missing data 

 

The proportion of patients injured on a road, street or highway was higher at The Alfred 

(43%) and RMH (42%) when compared to University Hospital Geelong (12%) and The 

Northern Hospital (14%). This is consistent with the higher proportion of road trauma 

managed at the major trauma service hospitals. Almost half of all patients managed at 

University Hospital Geelong (47%) and The Northern Hospital (46%) were injured at home 

(Table 6).  Admissions to hospital for orthopaedic trauma sustained at residential institutions 

was over twice as high at University Hospital Geelong 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 in these hospitals (Table 6). 

Table 6: Place of injury of VOTOR patients by hospital 2013-14 

 

*denotes <5 cases **13% missing data 

 
Place of injury                 
n (%)** 

Alfred 
(n=2331) 

RMH 
(n=1667) 

UHG 
(n=1185) 

Northern 
(n=600) 

Road, street or highway 909 (43) 638 (42) 125 (12) 62 (14) 

Home 534 (26) 418 (28)  477 (47) 206 (46) 

Residential institution  142 (7) 85 (6) 121 (12) 67 (15) 

Athletics or sports area 111 (5) 54 (4) 67 (7) 23 (5) 

Trade or service area 107 (5) 61 (4) 74 (7) 20 (4) 

Hospital or health service 42 (2) 53 (4) 54 (5) 31 (7) 

Industrial or construction 39 (2)  29 (2) 14 (1) * 

Farm 36 (2) 27 (2) 7 (1) * 

Place of recreation  39 (2) 21 (1) * * 

School, other institution 8 (<1)  10 (1) 9 (1) 6 (1) 

Other 126 (6) 119 (8) 58 (6) 25 (6) 
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8. Types of injuries sustained by VOTOR patients  

The ICD-10-AM classification is used to describe injuries sustained by VOTOR patients. In 

2013-14, 56 per cent of patients were admitted for management of an isolated extremity 

injury, with 37 per cent of all registered patients sustaining an isolated lower extremity injury 

(Figure 4).  Patients with isolated spinal injuries accounted for 17 per cent of cases, while 14 

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

  

 

 

Figure 4: Orthopaedic injury profile of VOTOR patients 2013-14 
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In 2013-14, 23% of all VOTOR patients sustained an associated non-orthopaedic injury (i.e. 

chest injury, abdominal injury, head injury or burn). There were similar proportions of 

associated non-orthopaedic injuries in previous years. The pattern of orthopaedic and non-

orthopaedic injuries sustained by VOTOR patients has remained consistent over the past 

five years (Table 7). 

Table 7: Injury profile of VOTOR patients over time 

Descriptor 2009-10 
(n=5,257) 

2010-11 
(n=5,824) 

2011-12 
(n=6,338) 

2012-13 
(n=6,061) 

2013-14 
(n=5,793) 

Orthopaedic injuries n (%) 
     

Isolated lower extremity 1,894 (36) 2,165 (37) 2,288 (36) 2,142 (35) 2,130 (37) 

Isolated upper extremity 1,103 (21) 1,243 (21) 1,247 (20) 1,271 (21) 1,126 (19) 

Isolated spinal injuries 767 (15) 820 (14) 1,015 (16) 979 (16) 979 (17) 

Multiple lower extremity 315 (6) 336 (6) 362 (6) 327 (5) 299 (5) 

Soft tissue injury 352 (7) 380 (7) 406 (6) 359 (6) 319 (6) 

Upper and lower extremity 226 (4) 238 (4) 290 (5) 287 (5) 265 (5) 

Spine and lower extremity 183 (3) 163 (3) 223 (4) 215 (4) 212 (4) 

Multiple upper extremity 156 (3) 192 (3) 193 (3) 188 (3) 196 (3) 

Spine and upper extremity 177 (3) 187 (3) 201 (3) 195 (3) 180 (3) 

Spine, upper and lower extremity 84 (2) 100 (2) 113 (2) 98 (2) 87 (2) 

Associated injuries n (%) 
     

Chest injury 787 (15) 758 (13) 927 (15) 884 (15) 813 (14) 

Skull fracture and/or intracranial 

injury 

794 (16) 765 (14) 939 (15) 780 (13) 767 (14) 

Abdominal injury 255 (5) 243 (4) 318 (5) 281 (5) 263 (5) 
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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 University Hospital Geelong (Table 8). Similarly, the prevalence of associated non-

orthopaedic injuries was substantially lower at University Hospital Geelong and The Northern 

Hospital compared to the major trauma service hospitals (Table 8). Isolated extremity 

fractures accounted for 77 per cent of The Northern Hospital patients and 75 per cent of 

University Hospital Geelong patients, compared to 43 per cent of cases at The Alfred, and 

52 per cent at RMH (Table 6). The University Hospital Geelong 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 2013-14 

Descriptor Alfred 
(n=2331) 

RMH 
(n=1667) 

UHG 
(n=1185) 

Northern 
(n=600) 

Overall 
(n=5793) 

Orthopaedic injuries n (%) 
     

Isolated lower extremity 652 (28) 577 (34) 571 (48) 330 (55) 2,130 (37) 

Isolated upper extremity 376 (16) 296 (18) 323 (27) 131 (22) 1,126 (19) 

Spinal injuries only 548 (24) 315 (19) 78 (7) 38 (6) 979 (17) 

Multiple lower extremity 141 (6) 82 (5) 50 (4) 26 (4) 299 (5) 

Upper and lower extremity 117 (5) 96 (6) 39 (3) 13 (2) 265 (5) 

Soft tissue injury 120 (5) 86 (5) 72 (6) 41 (7) 319 (6) 

Spine and lower extremity 124 (5) 75 (4) 11 (1) 2 (0) 212 (4) 

Multiple upper extremity 97 (4) 52 (3) 31 (3) 16 (3) 196 (3) 

Spine and upper extremity 102 (4) 66 (4) 9 (1) * 180 (3) 

Spine, upper and lower extremity 54 (2) 32 (2) * * 87 (2) 

Associated injuries n (%) 
     

Chest injury 470 (20) 298 (18) 34 (3) 11 (2) 813 (14) 

Skull fracture and/or intracranial injury 446 (20) 277 (17) 39 (3) 5 (1) 767 (14) 

Abdominal injury 157 (7) 98 (6) * 5 (1) 263 (5) 

*denotes <5 cases 
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Forearm fractures, hip fractures, and tibial fractures have been the three most common 

types of fractures documented in the VOTOR database over the past five years (Table 9). In 

2013-14, there was a slightly higher proportion of neck of femur fractures relative to forearm 

fractures but in general, the pattern of fractures sustained has not changed over time (Table 

9). 

Table 9: Most common fractures sustained by VOTOR patients over time 

Descriptor           
n (%) 

2009-10 2010-11 2011-12 2012-13 2013-14 

Forearm fracture 913 (18) 1,040 (19) 1,055 (17) 1,046 (18) 920 (16) 

Neck of femur 903 (18) 962 (17) 1,027 (17) 1,015 (17) 1,012 (18) 

Tibia fracture   775 (15) 878 (16) 943 (15) 899 (15) 877 (16)  

Thoracic spine 521 (10) 583 (10) 703 (12) 677 (12) 662 (12) 

Lumbar spine 534 (11) 532 (10) 662 (11) 636 (11) 614 (11) 

Pelvis fracture 551 (11) 603 (11) 733 (12) 674 (11) 640 (11) 

Cervical spine 464 (9) 482 (9) 585 (10) 537 (9) 537 (9) 

Humerus fracture 403 (8) 459 (8) 507 (8) 467 (8) 483 (9) 

Clavicle fracture 317 (6) 321 (6) 355 (6) 378 (6) 306 (5) 

Foot fracture 363 (7) 349 (6) 386 (6) 379 (6) 352 (6) 

 

 

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

higher at the major trauma services when compared to University Hospital Geelong and The 

Northern Hospital (Table 10).  Hip fractures accounted for 25% of all fractures at University 

Hospital Geelong and 28 per cent at The Northern Hospital, compared to 16 per cent of 

fractures at RMH and 13 per cent of fractures at The Alfred (Table 10). 

Table 10: Most common fractures sustained by VOTOR patients by hospital 2013-14 

Descriptor                     
n (%) 

Alfred RMH UHG Northern Overall 

Neck of femur  300 (13) 266 (16) 283 (25) 163 (28) 1,012 (18) 

Forearm fracture 348 (15) 252 (15) 236 (21) 84 (15) 920 (16) 

Tibia fracture   345 (15) 263 (16) 160 (14) 109 (19) 877 (16) 

Thoracic spine 374 (16) 237 (14) 43 (4) 8 (1) 662 (12) 

Lumbar spine 335 (15) 206 (12) 43 (4) 30 (5) 614 (11) 

Pelvis fracture 300 (13) 217 (13) 88 (8) 35 (6) 640 (11) 

Cervical spine 321 (14) 185 (11) 22 (2) 9 (2) 537 (9) 

Humerus fracture 192 (8) 102 (6) 132 (11) 57 (10) 483 (9) 

Foot fracture 158 (7) 114 (7) 52 (5) 28 (5) 352 (6) 

Clavicle fracture 155 (7) 114 (7) 25 (2) 12 (2) 306 (5) 
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9. In-hospital outcomes of VOTOR patients 

Of the 5,793 VOTOR patients registered by VOTOR in 2013-14, 111 (2%) died during their 

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

their hospital stay, and the median (IQR) hospital length of stay was 4.8 (2.5-8.7) days. Of 

the patients who survived to hospital discharge, more than half (55%, n=3211) were 

discharged directly to home while over a quarter (28%, n=1650) of patients were admitted 

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

other hospitals for convalescence and other aged care facilities. The in-hospital death rate, 

intensive care unit (ICU) admission rate, and hospital length of stay (LOS) have remained 

consistent over the past five years (Table 11).  

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

Descriptor 2009-10 
(n=5257) 

2010-11 
(n=5824) 

2011-12 
(n=6338) 

2012-13 
(n=6061) 

2013-14 
(n=5793) 

ICU
a
 stay n (%) yes 528 (10) 583 (10) 656 (10) 626 (10) 602 (10) 

LOS
b
 days Median  

(IQR) 
4.9  

(2.4-9.3) 
5.0 

(2.4-9.6) 
4.9 

(2.5-9.5) 
4.8 

(2.5-9.0) 
4.8 

(2.5-8.7) 

In-hospital death n (%) yes 129 (2) 139 (2) 156 (2) 143 (2) 111 (2) 

Discharge  Home 3052 (58) 3500 (60) 3708 (59) 3488 (58) 3211 (55) 

destination
c
      Inpatient rehab 1446 (28) 1347 (23) 1509 (24) 1517 (25) 1650 (28) 

n (%) Other 626 (12) 837 (14) 965 (15) 913 (15) 821 (14) 

a 
ICU, intensive care unit; 

b
 LOS, length of hospital stay; 

c
 Survivors to hospital discharge only 
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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 much higher at the major trauma 

service hospitals when compared to orthopaedic trauma patients managed at The Northern 

Hospital and University Hospital Geelong. The median length of stay ranged from 4.6 days 

at University Hospital Geelong to 5.0 days at the RMH.  A very low proportion of University 

Hospital Geelong and The Northern Hospital orthopaedic trauma patients were discharged 

to inpatient rehabilitation centres when compared to the major trauma hospitals, with the 

Alfred demonstrating the highest rate of discharge to inpatient rehabilitation (43%) (Table 12). 

The in-hospital death rate was consistent between hospitals, as was the median length of 

stay.  While The Alfred and RMH patients were more severely injured, they were also 

younger and likely to be at lower risk of mortality related to pre-existing conditions. 

Table 12: In-hospital outcomes of VOTOR patients by hospital 2013-14 

Descriptor 
Alfred 

(n=2331) 
RMH 

(n=1667) 
UHG 

(n=1185) 
Northern 
(n=600) 

Overall 
(n=5793) 

ICU
a
 stay n (%) yes 382 (16) 182 (11) 26 (2) 12 (2) 602 (10) 

LOS
b
 days Median  

(IQR) 
4.8  

(2.6-8.9) 
5.0  

(2.6-9.2) 
4.6 

(2.1-8.5) 
4.7 

(2.7-7.0) 
4.8 

(2.5-8.7) 

Hospital death n (%) yes 48 (2) 32 (2) 19 (2) 12 (2) 111 (2) 

Discharge  Home 1246 (53) 920 (55) 747 (63) 298 (50) 3211 (55) 

destination
c
      Inpatient rehab 1010 (43) 557 (33) 57 (5) 26 (4) 1650 (28) 

n (%) Other 27 (1) 168 (10) 362 (31) 264 (44) 821 (14) 

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. The 

primary outcome measure used is the patient’s level of function according to the Glasgow 

Outcome Scale – Extended (GOS-E). The GOS-E classifies patients into eight levels of 

function, from death to upper good recovery. The GOS-E can be administered by proxy if the 

patient is not able to participate in the interview. Information about whether the patient was 

working prior to injury and their capacity for return to work are collected at each time point. 

The 12-item short-form health survey (SF-12) captures information about HRQL and has 

both a mental component summary score (MCS-12) and a physical component summary 

score (PCS-12). A numerical rating scale (NRS) captures information about pain. The NRS 

asks the patient to rate their level of pain from zero (no pain at all) to 10 (worst possible pain). 

Both the SF-12 and the NRS are administered to the patient only. 

The focus of this section of the report is the patients with a date of admission between July 1 

2009 and June 30 2013, who survived to hospital discharge and were eligible for 6-month 

and 12-month follow-up.  

 

10.1 Follow-up rates 

The follow-up rates consistently exceeded 80 per cent for all years and time points between 

2009-10 and 2012-13. The follow-up rates were largely consistent for each hospital over 

time (Figure 5).  

 

 

Figure 5: Follow-up rates over time  
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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 to a complete functional recovery. The proportion of patients achieving a 

complete functional recovery at 12-months has decreased from 29 per cent in 2010-11 to 24 

per cent in 2012-13, potentially reflecting the increase in mean age of VOTOR patients and 

the increase in hip fractures registered by VOTOR noted earlier in this report (Figure 6). 

 

 

Figure 6: Percentage of patients (95% CI) achieving a complete functional recovery by year 
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The proportion of patients reporting a complete functional recovery on the GOS-E scale in 

each injury group, at 6-months and 12-months post-injury, are shown in Figure 8. For all 

injury groups, the proportion fully recovered increased from 6-months to 12-months post-

injury. Overall, functional outcomes were best for isolated upper extremity and multiple upper 

extremity fractures, and poorest for patients who had sustained spine, and multiple region 

orthopaedic injuries (Figure 7). 

 

Figure 7: Functional recovery outcomes of VOTOR patients by orthopaedic injury group 2012-

13 
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10.3 Return to work 

The proportion of VOTOR patients who were working prior to injury has remained consistent; 

52 per cent (n=2365) in 2009-10, 52 per cent (n=2698) in 2010-11, 52 per cent (n=2875) in 

2011-12, and 50 per cent (n=2628) in 2012-13. The proportion of patients who had returned 

to work has also remained consistent for both the 6-month and 12-month time points over 

the past four years (Figure 8). In 2012-13, the 6-month return to work rate was 69 per cent 

(n=1811) and 73 per cent (n=1908) had returned to work at 12-months. Over the last four 

years the proportion of patients who had returned to work at 12-months was higher when 

compared to 6-months for all years (Figure 8). In 2012-13, 88 per cent (n=1591) of patients 

returning to work at 6-months, and 85 per cent (n=1618) of patients returning to work at 12-

months, had returned to the same role within their pre-injury workplace. 

 

 

Figure 8: Return to work outcomes of VOTOR patients over time (95%CI) 
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The return to work rate at 6 and 12 months, for patients injured in 2012-13, was highest for 

isolated upper extremity fractures and multiple upper extremity fractures (Figure 9). 

Consistent with the functional outcomes, return to work rates were lower for patients with 

injuries to multiple orthopaedic regions (Figure 9).  

 

Figure 9: Return to work outcomes of VOTOR patients by orthopaedic injury group 2012-13 
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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 6-

months and 12-months following injury has decreased since 2009-10 (Table 13).  

Table 13: Pain outcomes of VOTOR patients by year 

Descriptor  n% 2009-10 2010-11 2011-12 2012-13 

6 months Mean (SD) score 2.0 (2.7) 1.9 (2.6) 1.9 (2.7) 1.7 (2.5) 

 None/Mild pain 2215 (79) 3100 (81) 2978 (80) 2778 (83) 

 Moderate/Severe  590 (21) 741 (19) 741 (20) 586 (17) 

12months Mean (SD) score 1.8 (2.6) 1.7 (2.6) 1.8 (2.7) 1.5 (2.5) 

 None/Mild pain 2457 (81) 3129 (82) 2665 (80) 2710 (84) 

 Moderate/Severe  577 (19) 677 (18) 657 (20) 518 (16) 

 

   

Table 13 summarises VOTOR patient pain scores over time, and Table 14 shows the profile 

of pain scores at 6-month and 12-month according to hospital of definitive care during 2012-

13.  The University Hospital of Geelong patients reported the lowest proportion of moderate 

to severe persistent pain at 6-months and 12-months (Table 14). 

Table 14: Pain outcomes of VOTOR patients by hospital 2012-13 

Descriptor      n% Alfred RMH UHG Northern Overall 

6-months Mean (SD) score 

None/Mild pain 

Moderate/Severe Pain 

1.7 (2.5) 

1148 (83) 

240 (17) 

1.9 (2.6) 

807 (80) 

199 (20) 

1.3 (2.2) 

634 (87) 

93 (13 

2.0 (2.7) 

189 (78) 

54 (22) 

1.7 (2.5) 

2778 (83) 

586 (17) 

12-months Mean (SD) score 

None/Mild pain 

Moderate/Severe Pain 

1.6 (2.5) 

1077 (83) 

215 (17) 

1.7 (2.6) 

816 (82) 

182 (18) 

1.1 (2.2) 

619 (88) 

83 (12) 

1.6 (2.5) 

198 (84) 

38 (16) 

1.5 (2.5) 

2710 (84) 

518 (16) 
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The proportion of patients reporting moderate to severe persistent pain in each injury group 

is shown in Figure 10. The prevalence of moderate to severe persistent pain was highest for 

patients who had sustained spine, upper and lower extremity injuries, and those with 

combined spine and upper and lower extremity injuries. The groups reporting the lowest 

prevalence of moderate to severe pain at 12 months included isolated upper extremity and 

multiple upper extremity injuries. Some groups showed an increase in pain from six to 12 

months post injury, including those who had sustained combined spine, upper and lower 

extremity injuries (Figure 10). 

 

Figure 10: 6-month and 12-month moderate/severe pain outcomes by injury group 2012-13 
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10.5 Health-related quality of life 

The 12-item Short Form Health Survey (SF-12) provides a measure of a patient’s physical 

and mental health status, and is divided into a physical component summary (PCS-12) score 

and a mental component summary (MCS-12) score. The standardised mean difference 

(SMD) of the PCS-12 and MCS-12 scores provide a method of showing the degree of 

deviation from the Australian population norm by standardising individual scores by age and 

gender. The size of the SMD represents the magnitude of difference between the SF-12 

summary scores of the Australian population and VOTOR patients, with values greater than 

0.8 considered to be large.  

Figure 11 shows the standardised mean difference (SMD) of the physical health scores 

(PCS-12) of VOTOR patients at 6-months and 12-months after injury by year of injury.  In 

each year, VOTOR patients demonstrated significantly lower standardised physical health 

scores at both 6-months and 12-months post-injury, although there is some evidence of 

improvement in physical health overall since 2009-10 (Figure 11).   

 

 

Figure 11: Standardised mean differences (95% CI) for PCS-12 scores of VOTOR patients over 

time 

 

 

 

 



 

28 
 

Figure 12 shows the standardised mean difference (SMD) of the mental health scores 

(MCS-12) of VOTOR patients at 6-months and 12-months after injury by year of injury.  In 

most years, VOTOR patients demonstrated lower standardised mental health scores at both 

6-months and 12-months post-injury (Figure 12).  However, in 2012-13 mental health scores 

showed little deviation from the Australian population norm at 6-months post-injury (Figure 

12). Across years there was no significant improvement in standardised mental health 

scores at 12-months compared to 6-months and in 2012-13 mental health scores decreased 

from 6-months to 12-months post-injury (Figure12).  

 

 

Figure 12: Standardised mean differences (95% CI) for MCS-12 scores of VOTOR patients over 

time 
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Figure 13 shows the standardised mean difference (SMD) of the physical health scores 

(PCS-12) of 2012-13 VOTOR patients at 6-months and 12-months after injury by injury 

group.  Standardised physical health scores at 6-months and 12-months were highest for 

isolated upper extremity injury patients (Figure 13).  Patients who sustained injuries involving 

multiple body regions, or multiple lower extremity injuries, demonstrated the poorest 

standardised physical health scores (Figure 13).  For several injury groups, there was 

significant improvement in physical health scores from 6 to 12 months post-injury. 

 

 

Figure 13: Standardised mean differences (95% CI) for PCS-12 scores of VOTOR patients by 

injury group 
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Figure 14 shows the standardised mean difference (SMD) of the mental health scores 

(MCS-12) of 2012-13 VOTOR patients at 6-months and 12-months after injury by injury 

group.  Standardised mental health scores at 6-months and 12-months were comparable to 

Australian population norms for most patients (Figure 14).  However, patients who sustained 

spinal injuries and combined spine and upper extremity injuries had significantly poorer 

standardised mental health scores at both 6 and 12-months post-injury. Twelve months after 

injury, patients with multiple lower extremity injuries and combined spine and lower extremity 

injuries had lower standardised mental health scores than the Australian population. As 

indicated by the wide confidence intervals for most injury groups, there was considerable 

variability in mental health scores within this sample. 

 

  

Figure 14: Standardised mean differences (95% CI) for MCS-12 scores of VOTOR patients by 

injury group 
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11. Summary 

The Victorian Orthopaedic Trauma Outcomes Registry provides a robust mechanism for 

monitoring orthopaedic trauma admitted to the participating hospitals.  The data presented in 

this report provides an overall profile of the patients registered by VOTOR including the 

types of patients and their outcomes.  Throughout the report, comparisons over time, 

between participating hospitals and by injury group are presented.   

The number of orthopaedic trauma patients admitted to each hospital has increased 

substantially over time.  The majority of patients registered by VOTOR are male, and the 

most common causes of injury are road trauma and falls.  Isolated lower extremity and 

isolated upper extremity fractures accounted for more than half of the cases, with the median 

length of hospital stay approaching five days.  The vast majority of patients (98%) survive to 

hospital discharge and over half of patients are discharged directly to home.  Over the past 

five years, the pattern of causes of injury has remained consistent as has the pattern of 

location of injury.   

The types of patients definitively managed at The Alfred and RMH, the state’s major trauma 

services for adults, differs from the orthopaedic trauma population admitted at the 

participating regional trauma service (University Hospital Geelong) and metropolitan trauma 

service (The Northern Hospital).  Orthopaedic trauma patients managed at the major trauma 

services are generally younger, male, and more likely to be injured in transport-related 

incidents.  Multi-trauma is also more common for patients managed at the major trauma 

services, with longer hospital lengths of stay, higher rates of intensive care unit admission 

and more prevalent discharge to inpatient rehabilitation.  The pattern is consistent with the 

state trauma system’s pre-hospital triage and inter-hospital transfer guidelines and suggests 

the system is working well. 

Disability is prevalent up to 12-months following injury.  One in four VOTOR patients had 

fully recovered, 79 per cent had returned to work and 16 per cent of patients continued to 

report moderate to severe persistent pain at 12-months post-injury.  Physical and mental 

health scores remained below Australian population norms at 12-months highlighting the 

prolonged recovery time needed, and the substantial ongoing burden, of orthopaedic trauma 

patients. 

The Victorian Orthopaedic Trauma Outcomes Registry underpins a large body of 

collaborative research. Data from VOTOR is being used to develop better estimates of 

global injury burden (www.injuryvibes.monash.org), improve our understanding of discharge 

processes and the impact on patient outcomes, and establish the incidence of fracture 

healing complications.  Updates and outputs from VOTOR are provided to the Victorian 

Department of Health’s State Trauma Committee, the Ministerial Committee overseeing 

trauma care in the state and have been presented to key government initiatives such as the 

2014 Parliamentary Inquiry into Serious Road Injury 

(http://www.parliament.vic.gov.au/rsc/inquiries/article/2014).   

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 
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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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