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a b s t r a c t 

Introduction: The Australia New Zealand Trauma Registry enables the collection and analysis of standard- 

ised data about trauma patients and their care for quality improvement, injury prevention and bench- 

marking. Little is known, however, about the needs of providers and clinicians in relation to these data, 

or their views on trauma quality improvement priorities. As clinical experts, trauma clinicians should 

have input to these as ultimately their practice may be influenced by report findings. This paper presents 

the perspectives of multidisciplinary trauma care professionals in Australia and New Zealand about the 

use of the Australia New Zealand Trauma Registry data and trauma quality improvement priorities. 

Methods: An exploratory survey of trauma professionals from relevant Australia and New Zealand profes- 

sional organisations was conducted using the Snowballing Method between September 2018 and Febru- 

ary 2019. Participants were recruited via a non-random sampling technique to complete an online survey. 

Descriptive statistical and content analyses were conducted. 

Results: The data use priorities identified by 102 trauma professionals from a range of locations partici- 

pated were clinical improvement and system/process improvement (86.3%). Participants reported that access 

to trauma data should primarily be for clinicians (93.1%) and researchers (87.3%). Having a standardised 

approach to review trauma cases across hospitals was a priority in trauma quality improvement. 

Conclusion: Trauma registry data are under-utilised and their use to drive clinical improvement and sys- 

tem/process improvement is fundamental to trauma quality improvement in Australia and New Zealand. 

© 2019 Elsevier Ltd. All rights reserved. 
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Introduction 

The management of critically ill trauma patients within juris-

dictions across Australia and New Zealand is organised via desig-

nated major trauma centres covering geographic areas. These ma-
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or trauma centres vary in size and resources [1] . While all cen-

res are designated in accordance with prevailing state or territory-

ased criteria, many centres have also undergone formal verifica-

ion as part of the Trauma Verification Program of the Royal Aus-

ralasian College of Surgeons (RACS). This program enables hospi-

als to analyse their systems and process performance of acute care

ervices from pre-hospital to discharge and benchmark against in-

ernational comparators [2] . Verification therein incorporates as-

essments of the service elements such as staffing, local regis-

ers/databases, audit capability, education and research activities,
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nd a quality improvement program. The data collected as part of

hese local processes is collated at a national level in both Australia

nd New Zealand. The Australian Trauma Registry (ATR) was es-

ablished in 2012 [3] and the New Zealand Major Trauma Registry

NZ-MTR) in 2015 [4] , with data currently provided by 27 Level 1

rauma centres and 22 acute hospitals, respectively. The individual

egistries are used for quality improvement work in each country.

n 2019, the registries combined to enable bi-national comparisons

nd benchmarking using common datasets as part of the Australian

rauma Quality Improvement Program (AusTQIP) to form the Aus-

ralia New Zealand Trauma Registry (ATR) [3] . 

Trauma registries enable the collection and analysis of stan-

ardised data regarding trauma patients, their injury events, diag-

oses, intervention and outcomes, to support clinical quality im-

rovement, system change and injury prevention [5] . The impor-

ant role of trauma registries in providing high quality data for

uality improvement is clear [6] , and the AusTQIP [7] and the New

ealand Major Trauma National Clinical Network [8] provide an-

ual reports as the basis for understanding the burden and pat-

erns of serious injury. Development, maintenance and reporting

n the data within a trauma registry is a resource intensive ex-

rcise, and little is known about the needs of data providers and

sers in relation to these data. This is important as those that col-

ect, implement or are impacted by the findings of the data should

lso contribute to how the data are administered. As clinical ex-

erts, trauma clinicians should have input to the quality improve-

ent priorities and subsequent data variables, as ultimately, their

ractice and patients’ safety may be influenced by the data col-

ected and subsequent findings [9,10] . 

The aim of this study was to establish the data use and trauma

uality improvement priorities of trauma professionals in Australia

nd New Zealand, in particular, the perspectives of multidisci-

linary trauma professionals, particularly clinicians and those in

perational roles. 

aterials and methods 

tudy design 

An exploratory survey of trauma professionals from relevant

rofessional organisations was conducted between September 2018

nd February 2019. The survey objective was to identify priorities

or quality of care and to investigate possible (and future) use of

inational trauma registry data. Ethics was obtained from the Hu-

an Research Ethics Committee (HREC) at the University of Sydney

Reference No: 2018/752). 

tudy sample and recruitment 

The following professional organisations and special interest

roups were approached to distribute the survey throughout their

etworks to identify and recruit participants: 

a. The Royal Australasian College of Surgeons is a not-for-profit or-

ganisation that fosters the training of surgeons (including the

trauma surgeons) and maintaining surgical standards in Aus-

tralia and New Zealand [11] . 

b. Australasian Trauma Society is a special interest group focus-

ing on multidisciplinary trauma management. Membership in-

cludes doctors, nurses and paramedicine professionals from

Australia and New Zealand [12] . 

c. The Australian Trauma Quality Improvement Program (AusTQIP)

provides an integrated and coordinated approach to continu-

ous quality improvement systems and patient safety nationally,

based on meaningful trauma data. Forms the steering commit-

tee for the Australian New Zealand Trauma Registry (ATR). 
d. New Zealand Major Trauma Clinical Network is a quality im-

provement initiative established to reduce preventable levels of

mortality, complications and lifelong disability amongst people

who sustain a major trauma. Membership is made up of man-

agement and senior clinical leaders from New Zealand’s four re-

gional trauma networks which represent the 20 District Health

Boards. The Network also includes representatives from ambu-

lance services and other key stakeholders. 

The Snowballing method [13] was used to recruit participants.

nowball sampling is based on referrals from initial subjects to

enerate additional subjects. When applying this sampling method

embers of the sample group are recruited via chain referral. This

ethod was selected as it was not possible to identify all eligi-

le participants, ie all Australian and New Zealand trauma profes-

ionals, or, all member of all sub-specialist societies who are in-

olved in some aspect of trauma care provision. As a Snowballing

ethod is a respondent-driven sampling [14] , to ensure the re-

pondent was of the target sample, the initial participant charac-

eristics section ensured the respondent had the relevant qualifica-

ions and expertise to be included. Participants had to be either:

a) directly involved in the delivery of pre-hospital and hospital

linical care to people injured due to trauma; (b) responsible for

ervice delivery at an organisational level; or (c) responsible for

linical, education, research, quality and management activities re-

ated to trauma. Completion of the survey was considered implied

onsent. 

ata collection 

Data were collected directly from the participants using an on-

ine survey. The Research Electronic Data Capture (REDCap), main-

ained by the University of Sydney, Australia, was used as a secure

eb-based database application [15] . The trauma quality improve-

ent and data use component had two main components; 

1. A list of statements on possible quality priorities. Partici-

pants were asked to rank their importance using a four-

point Likert-like scale (1 = not important, 2 = slightly impor-

tant, 3 = moderately important, 4 = very important). These qual-

ity priorities were selected by an expert group of trauma pro-

fessionals who form the Trauma Quality Improvement Sub-

committee of the Royal Australasian College of Surgeons Com-

mittee on Trauma in an iterative process amongst the group via

email until the group was satisfied all possible priorities had

been captured ( Table 1 ) [16] . 

2. Four questions with check-box options with a free text option

to collect participants’ opinions and suggestions for the use of

trauma registry and “non-major” trauma data, who should have

access to those data, and what level of data should be provided

(e.g., aggregate). For example; 

What do you think the data housed in the national major trauma

egistries should be used for? 

� Clinical improvement ( + free text option ) 
� System and process improvement ( + free text option ) 
� Injury prevention policy, practice and advocacy ( + free text 

option ) 
� Data provision for government/industry groups ( + free text 

option ) 
� Social media releases to raise community awareness 

( + free text option ) 
� Epidemiological research ( + free text option ) 
� Other, please specify ( + free text option ) 
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Table 1 

Trauma Quality Improvement Priorities as identified by the Trauma Quality Improvement Sub-committee of the Royal Australasian College of Surgeons [16] . Partic- 

ipants were asked to rate the importance of the following statements as not important at all [1] to very important [4] . 

There should be a standardised approach to review trauma cases across hospitals and other trauma care providers 

TQI programs should include non-major as well as major trauma patients 

TQI programs should involve pre-hospital and post-hospital (rehabilitation) phases of care 

TQI programs should have capacity to record events and actions arising from M&M activities 

A dedicated case review tool(s) should be used to structure M&M meetings across Australia and New Zealand. 

M&M meetings should be held monthly as a minimum. 

There should be criteria to select a case for M&M review. 

Any tool used for case review should include causal factors thought to play a role in leading to the adverse event. 

Any tool should include a grading system for any adverse outcome (e.g. non-preventable, possibly preventable, preventable (and related sub-categories)) 

TQI tools and activities should align with principles of patient-centredness, equity and cultural safety. 

TQI programs should employ patient experience and co-design principles in change activities. 

A human factors approach should be used in trauma case review to understand why an adverse event occurred 

Adverse patient events require monitoring of event trends and remedial loop closure. 

TQI should be a required activity of all facilities receiving trauma patients 

M&M = morbidity and mortality; TQI = total quality improvement. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table 2 

Participant characteristics. 

Characteristic Number (%) a 

Current Discipline 

Medicine 43 (47.3) 

Nursing 30 (33.0) 

Paramedicine 6 (6.6) 

Allied Health 5 (5.5) 

Areas of specialty 

Emergency 33 (32.4) 

Surgery 17 (16.7) 

Pre-hospital 14 (13.7) 

Trauma b 40 (39.2) 

Others c 17 (17.7) 

Adult or paediatric care 

Adult 40 (44.4) 

Paediatric 9 (10.0) 

Both adult and paediatric 33 (36.7) 

Pre-hospital care 8 (8.9) 

Area of service 

Metropolitan 58 (63.0) 

Regional/rural 22 (23.9) 

Metro and regional 12 (13.0) 

Location 

Australia 

Australian Capital Territory (ACT) n = 74 1 (1.1) 

New South Wales (NSW) 47 (50.5) 

Northern Territory (NT) 1 (1.1) 

Queensland (QLD) 6 (6.5) 

South Australian (SA) 3 (3.2) 

Tasmania (TAS) 1 (1.1) 

Victoria (VIC) 12 (12.9) 

Western Australia (WA) 3 (3.2) 

New Zealand n = 18 

Northern Health Region 9 (9.7) 

Midland Health Region 4 (4.3) 

Mid Central Health Region 1 (1.1) 

Southern Health Region 4 (4.3) 

a Not all respondents answered all questions, hence denomi- 

nator varies. 
b Refers to dedicated trauma role such as trauma coordinator. 
c Others include Anaesthesia (5), Intensive care (3), Data/data 

collection (2), Clinical Lead for Trauma/Trauma research (2), 

Aeromedical (2), Emergency and Trauma Radiology (1), Univer- 

sity education (1), Mental health (1), Management (1) & Com- 

munity (1). 

c  

c  

m

 

 

In line with the aims of RACS Trauma Committee to support

quality improvement for all trauma patients, this study has in-

cluded questions that relate to the delivery of care to patients

of all injury severities, including the high volume trauma patient

group that has not reached the severity scoring threshold for ma-

jor trauma and are therefore not included in the ATR. 

Designated representatives in each of the professional organisa-

tions invited the potential participants via email. The email recruit-

ment script encompassed the study information along with con-

tact details of investigators and a public electronic link to the sur-

vey in REDCap 

TM . Participants were asked to rate the importance

of each quality priority to establish preliminary importance among

items and identify areas of agreement or disagreement. Upon the

completion of the survey, data were downloaded from REDCap 

TM ,

and managed according the Research Data Management Plan at the

University of Sydney, Australia. 

Data analysis 

Data were analysed using Stata/IC 

TM v 14.2 [17] . Descriptive

statistics were generated to summarise sample characteristics and

outcomes. Free text responses were imported into NVivo TM 12.

These qualitative data were analysed using content analysis [18] .

The findings from this analysis provided further explanatory in-

sight into the descriptive information. 

Results 

Participant characteristics 

A total of 102 participants completed the survey, of which 75.5%

(77/102) were female and 24.5% (25/102) were male. The mean age

of participants was 48.4 years (SD = 10.8), with an average years

of post-registration practice of 21.5 years (SD = 9.7). Table 2 sum-

marises the key characteristics of the sample. Some participants

did not answer all questions, and percentages were calculated us-

ing the number of responses for that question as a denominator. 

Data use priorities 

The leading data utility priority for the overwhelming major-

ity of participants was equally clinical improvement and system and

process improvement (86.3%, 88/102). This was followed by enhanc-

ing injury prevention policy, practice and advocacy and epidemiolog-

ical research that were equally ranked as the next priority (75.5%,

77/102) ( Fig. 1 ). 

The analysis of the qualitative responses from the open ques-

tions indicated that the current major trauma data from the ATR
ould be used by clinical and research stakeholders to improve

linical education, development of clinical guidelines, and deter-

ining trauma research priorities, as these excerpts demonstrate; 

“data should only be collected if we can use it to effect im-

provements in clinical practice, improvements in trauma sys-
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Fig. 1. Themes characterising utility of data from the Australia New Zealand trauma registry. 
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tems. This could be performed through studies, which may be

performed locally and regionally. There could also be scope for

local research targeting local needs.”

and 

“identify ’issue of the year’ such as time to CT, setting a bench-

mark and making it reportable to RACS trauma verification pro-

cess.”

Participants identified that using data to establish benchmarks

e.g., comparative benchmark reports and feedback to each site or

ross-comparison between trauma centres) was a means of iden-

ifying ongoing areas of improvement within the system. How-

ver, consistency in data collection and engagement of clinical staff

cross all trauma sites was noted to be problematic: 

“All trauma sites should be consistent in trauma data collation

and level of clinicians collating data. Some tertiary sites aren’t

collecting at all!”

The highest suggested uses for non-major trauma patient data

ere injury prevention policy, practice and advocacy (68.6%, 70/102)

nd clinical improvement (65.7%, 67/102). The analysis of open

uestion responses revealed that some participants appreciated

hat the continuum of trauma encompass the non-major trauma,

s this quote demonstrates: 

“We should be looking at trends of even minor injuries because

these can be of serious consequence to the patient and with

such large numbers they become very significant to society.”

Assuming that the appropriate data governance measures are

n place, the overwhelming majority pointed out that the access to
rauma data should be made available mainly for clinicians (93.1%,

5/102) and researchers (87.3%, 89/102) ( Table 3 ). 

Two prevailing perspectives emerged from the open question

esponses regarding the access to trauma data. Firstly, that access

o trauma data should be restricted to those who possess the abil-

ty to frame, analyse and interpret through a health perspective

nd clinical context as this respondent indicated: 

“There needs to be some level of insight as to the limitations so

as not to be used in a way which would be inaccurate.”

The respondent’s opinions that the priority for data use findings

s that clinicians and researchers should have higher priority than

ther groups to access trauma data as they have greater capacity

o drive change, were reflected in the free text responses: 

“Government, systems and bureaucratic improvement should be

driven by clinicians and researchers.”

Respondents identified that there should be a reduced span and

evel of access for non-clinical stakeholders. Respondents also per-

eived that government and hospital executives have greater ten-

ency to misinterpret raw data, and suggested provision of sum-

ary reports which could allow for reviewing the performance

nd activities at hospital level. The summary reports could also be

ade available to community groups and community organisations

o boost advocacy and engagement. 

Wider access to raw data with identifiable attributes were con-

idered inappropriate, with the need to implement measures to

ontrol the span of access (e.g., access to aggregated and de-

dentified data) were necessitated. Granting equal access to all

takeholders was considered appropriate provided that a login trail

s implemented to track who has accessed the data and why. This

as specifically highlighted when considering that some industry,
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Table 3 

Ranking of stakeholders who should be allowed to access to Australia New Zealand 

trauma registry data. 

What could it be used for? (Stakeholders categories) Number (%) ( n = 102) 

Clinicians 95 (93.1) 

Researchers 89 (87.3) 

Health executives/administrators 61 (59.8) 

Governments 48 (47.1) 

Industry (e.g. companies that supply medical equipment) 21 (20.6) 

Community members/organisations 26 (25.5) 

Media 20 (19.6) 
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community organisations and media may possess specific agendas

that are not aimed at improving care and clinical processes and

outcomes, such as those that may be politically or socially moti-

vated. As one participant indicated: 

“Access to the data by industry, community and media should

be controlled to ensure that data is not misrepresented or mis-

construed.”

Similarly, it was suggested that the trauma registries required

a transparent and clearly articulated access policies where all the

incoming queries should be subject to a review process against sci-

entific and ethical codes of conduct. 

“when done in proper governance - it’s counter intuitive to

restrict data from specific parties - though commercial use

needs to strictly governed and financially reimbursed” …“If that

(proper governance) is in place then why shouldn’t everyone

have opportunity to use the data? Even the media can help

with messages regarding road safety.”

Trauma quality improvement priorities 

Fig. 2 illustrates several key priorities were identified as being

highly important for TQI. 

The necessity of having a standardised approach (to review

trauma cases across hospitals and other trauma care providers)

was overwhelmingly endorsed as moderately or very important by

all participants (95.9%, 95/99). They also indicated that any tool

used for trauma case review should examine causal factors (86.7%,

85/98) and include a grading system for any adverse outcome, such

as non-preventable, possibly preventable, preventable and related

sub-categories (84/98). The lowest level of priority was given to

the idea that the TQI programs should employ patient experience

and co-design principles in change activities (32.7%, 32/98). 

Discussion 

This study has identified the extent to which trauma quality im-

provement is important to trauma clinicians and their work. The

perspectives of pre-hospital and hospital multidisciplinary health-

care professionals, particularly clinicians and operational people,

about trauma registry data use and the suitability and importance

of recommendations for quality improvement priorities for trauma.

Data use 

Study participants felt strongly that the trauma registry should

be used to improve patient safety and quality of care. The ATR is

not yet able to achieve this to any great extent because reliable

monitoring and subsequent valid measurement of processes and

outcomes of care relies on near-complete inclusion of all eligible

patients [19] . With increased and adequate site and ATR resources,

the potential for the ATR to instigate change and positive outcomes
or major trauma patients, similar to the AOA National Joint Re-

lacement and Victorian State Trauma Registries [19] would be

ossible. Further, Australian clinical quality registries have deliv-

red significant value for money when correctly implemented and

ufficiently mature [20] . 

overnance 

Registry governance was identified as important to trauma pro-

essionals in the qualitative analysis, and echoed the view that

ustodians must give accurate and timely feedback to clinicians

nd organisations; and have well-functioning governance struc-

ures [19] . Participants also felt there should be increased trauma

rofessional engagement. Central to translation of data to real

hange, there be strong local clinical leaders who are account-

ble for ensuring that registry outcomes drive quality improvement

19] . 

enchmarking 

Participants also indicated that trauma registry data should be

sed as much as possible for benchmarking. To achieve this, as

s in New Zealand, sites in Australia would need to be identified.

owever, the ATR does not currently release site identifying in-

ormation in compliance with the existing ATR/site collaboration

greements. This limitation prevents learning between sites. For

xample, if one site is performing particularly well in an evidence

ased process indicator such as time to head CT for the patient

ith severe head injury, it would be useful to identify that site,

nd adapt their models of care and processes that have resulted in

uch positive results. Similarly, identifying sites that are not per-

orming as well as others creates great opportunity for review,

edesign and improvement to improve equitable access to qual-

ty trauma care across Australia and New Zealand. This has been

chieved for example with the ANZ Hip Fracture [21] and Burns

egistries [20] . 

rauma quality improvement priorities 

Most participants assigned high importance to the concept that

QI should be a required activity in all facilities receiving trauma

atients, as well as a standardised approach to review trauma

ases that includes causal factors and outpatient follow-up. A

tandardised binational case review process with consistent crite-

ia (definitions), performance indicators, monitoring and reporting

ould facilitate improvement in health service delivery to patients

ustaining severe injury [22,23] . A substantial enhancement of hu-

an resources and registry capability for both Australia and New

ealand is required to ensure timely data are submitted to local

nd national registries [1] . This would enable targeted quality im-

rovement activity. 

The inclusion of outcome measures beyond mortality and pro-

ess indicators were rated as important by the majority of re-

pondents. Patient-reported outcome measures, including the EQ-
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Fig. 2. The ranking of Trauma Quality Improvement Priorities in Australia and New Zealand. 
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D-3L, 12-item World Health Organization Disability Assessment

chedule (WHODAS) and the Glasgow Outcome Scale - Extended

re collected across Victoria [24] , and soon to be collected in NSW,

owever this has required significant investment. 

on major trauma patients and centres 

A large proportion of non-major and major trauma patients are

ot treated at the major trauma centres who contribute data to the
TR. This prevents monitoring of patients injured and managed in

ural and regional sites. The ATR is currently expanding the num-

er of contributing sites. 

There are some limitations to this study. Despite repeated calls

y disseminating organisations, and Snowballing, the sample size

s small, although each of the professions essential to trauma care

re represented. There is also likely to be an element of selec-

ion bias amongst respondents, for example, those that chose to

espond are likely to have an interest in quality improvement and
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data management. Also, the not all respondents answered all ques-

tions, hence denominator for some responses vary, further con-

tributing to bias . Finally, these are reported statements and subjec-

tive in nature, and it is not possible to verify the veracity of each

response. 

Conclusion 

The findings of this study suggest that trauma registry data are

under-utilised, and that the way in which existing data is used and

the utility of other kinds of data are critical for clinical improve-

ment and system/process improvement of trauma care. Improving

the utility and types of data can support and contribute to the

strategic activities of the key organisations who strive to improve

trauma care in Australia and New Zealand. 
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