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ABSTRACT
Objective The Victorian Emergency Minimum Dataset 
(VEMD) is a key data resource for injury surveillance. The 
VEMD collects emergency department data from 39 public 
hospitals across Victoria; however, rural emergency care 
services are not well captured. The aim of this study is to 
determine the representativeness of the VEMD for injury 
surveillance.
Design A retrospective observational study of 
administrative healthcare data.
Setting and participants Injury admissions in 
2014/2015–2018/2019 were extracted from the Victorian 
Admitted Episodes Dataset (VAED) which captures all 
Victorian hospital admissions; only cases that arrived 
through a hospital’s emergency department (ED) were 
included. Each admission was categorised as taking 
place in a VEMD- contributing versus a non- VEMD 
hospital.
Results There were 535 477 incident injury admissions 
in the study period, of which 517 207 (96.6%) were 
admitted to a VEMD contributing hospital. Male gender 
(OR 1.13 (95% CI 1.10 to 1.17)) and young age (age 
0–14 vs 45–54 years, OR 4.68 (95% CI 3.52 to 6.21)) 
were associated with VEMD participating (vs non- VEMD- 
participating) hospitals. Residing in regional/rural areas 
was negatively associated with VEMD participating (vs 
non- VEMD participating) hospitals (OR=0.11 (95% CI 0.10 
to 0.11)). Intentional injury (assault and self- harm) was 
also associated with VEMD participation.
Conclusions VEMD representativeness is largely 
consistent across the whole of Victoria, but varies vastly 
by region, with substantial under- representation of some 
areas of Victoria. By comparison, for injury surveillance, 
regional rates are more reliable when based on the VAED. 
For local ED- presentation rates, the bias analysis results 
can be used to create weights, as a temporary solution 
until rural emergency services injury data is systematically 
collected and included in state- wide injury surveillance 
databases.

INTRODUCTION
Background
Injuries are a major cause of morbidity 
and mortality: in Australia 2019/2020 over 
527 000 hospitalisations were due to injury 
(2100 per 100 000 population).1 Injuries are 
preventable2; the first step towards injury 
control is injury surveillance. The purpose of 
injury surveillance is to measure the size of 
the injury problem in a timely manner, deter-
mine at- risk populations, identify emerging 
injury causes as well as recurrent injury prob-
lems, and help generate hypotheses regarding 
injury aetiology.3 Furthermore, surveillance 
is about translating information into action, 
as phrased by Horan and Mallonee4; injury 
surveillance serves to set injury prevention 
programme priorities, inform prevention 
and evaluate the effect of interventions.

Injury surveillance relies on high- quality, 
population- based data. The full potential of 
an injury surveillance system is only reached 
when it captures a range of injury data 

STRENGTHS AND LIMITATIONS OF THIS STUDY
 ⇒ The strength of this study is the use of whole of 
population Victorian injury admissions data from 
patients who arrived through the emergency 
department.

 ⇒ The Victorian Admitted Episodes Dataset is well 
suited for this analysis because it includes data 
from all Victorian hospitals, including small, regional 
hospitals.

 ⇒ Only emergency department (ED) presentations that 
were subsequently admitted were included in the 
analysis: this study is therefore limited to ED pre-
sentations for relatively severe injuries only.
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sources, and when quality of the data in terms of scope 
and accuracy are high. The surveillance system, if not 
capturing all injuries, should at least capture a represen-
tative sample: the representativeness of the system can be 
investigated and quantified.5

In the state of Victoria, Australia, the Victorian Injury 
Surveillance Unit (VISU) is a dedicated academic research 
group responsible for state- wide injury surveillance. VISU 
holds several key deidentified injury surveillance data-
sets detailing injury- related morbidity and mortality. For 
short- term time- dependent trends in injury, as well as for 
product- related injury surveillance, VISU is largely reliant 
on the Victorian Emergency Minimum Dataset (VEMD). 
The VEMD is a deidentified database of emergency 
department (ED) presentations to public hospitals with a 
designated ED, throughout Victoria (currently 39 hospi-
tals). The VEMD data collection commenced in 1995 at 
the Department of Health and was progressively rolled 
out across EDs around the state, with data being collected 
by triage nurses at the point of presentation to the ED. 
It is intended to inform epidemiological research, health 
service planning and resource allocation, policy assess-
ment and healthcare quality improvements.6 The VEMD 
contains a suite of dedicated injury surveillance data 
items: injury cause, injury type, bodily region, place of 
injury, activity when injured, human intent and a narra-
tive (free text) regarding the circumstances of the injury 
occurrence.

The VEMD is a valuable injury surveillance data source 
that contains public hospitals ED data only; however, it has 
limitations. In this study, we address the potential limita-
tion in representativeness of the VEMD data. A recent 
study reporting on Rural Acute Hospital Data Registry 
(RAHDaR), a rural emergency dataset based on data 
collected from ten rural hospitals in South West Victoria,7 
highlights the gaps in the VEMD: only two of the partici-
pating centres also contributed to the VEMD.8 There are 
many small rural emergency services centres in Australia; 
they manage a total of 16% of emergency presentations 
in Australia but mostly do not meet the resource require-
ments to be termed an ED.9 10 The VEMD, which collects 
emergency data from 39 public hospitals in Victoria, 
does not therefore capture all emergency presentations 
in Victoria. Particularly, regional/rural presentations are 
likely to be under- represented. The aim of this study is to 
determine the representativeness of the VEMD for injury 
surveillance in Victoria. The data source for this study is 
the Victorian Admitted Episodes Dataset (VAED), which 
contains deidentified admission records from approx-
imately 315 public and private hospitals in Victoria. In 
other words, the under- representation of certain care 
settings that limits the completeness of the VEMD is not 
present in the VAED. A dataset of injury- related admis-
sions that arrived through the hospitals’ ED is extracted 
from the VAED; within this dataset, cases from VEMD- 
participating hospitals are identified and compared with 
cases from non- participating hospitals. Specifically, the 
following research questions are addressed: (1) What 

proportion of injury admissions that arrived through the 
ED (as reported in the VAED) are captured in the VEMD; 
(2) Is VEMD representation associated with sociodemo-
graphic variables such as age, sex, region of residence and 
socioeconomic status and (3) Is VEMD representation 
associated with injury type and severity? A secondary aim 
is to enable to results of this study to be used to address 
potential data biases in the VEMD, by suggesting weights 
to use for reporting population- based injury statistics for 
Victoria. Furthermore, this study is also relevant more 
broadly: the observed patterns of bias in data from hospi-
tals with a 24- hour ED vs all hospitals with emergency care 
are likely to occur in other Australian jurisdictions, and in 
the national non- admitted patient ED care data (National 
Minimum Data Set11).

METHOD
This study is set in the state of Victoria, which is the 
second- most populous state in Australia with a population 
of 6.7 million (in 2020). Australia has a publicly funded 
universal healthcare scheme, Medicare, which provides 
Australian citizens and permanent residents with access 
to most healthcare services. Public hospital services are 
covered by Medicare. Many Australians have private 
health insurance. With private health insurance, patients 
can choose between treatment as a public patient in a 
public hospital or as a private patient in a private or public 
hospital. Victoria has over 200 public and private hospi-
tals. In Victoria, major trauma patient care is managed 
through the Victorian State Trauma System (VSTS). The 
VSTS encompasses an integrated system featuring triage 
and transfer protocols, retrieval services, three designated 
major trauma services, research, education and training 
as well as patient care quality management.

This is a retrospective observational study of injury 
patients (not limited to major trauma) using existing 
hospital admissions data sourced from the VAED. The 
VAED dataset provides unit records of all private and 
public hospital admissions in Victoria. A retrospective 
analysis of data of patients admitted to hospital as a 
result of injury, between July 2014 and June 2019, was 
conducted. Injury presentations to EDs that were subse-
quently admitted to ward, and therefore recorded in the 
VAED, were selected. In other words, hospital admissions 
data from the VAED were used to analyse VEMD (in- )
completeness, as the VAED contains a more comprehen-
sive set of hospitals, and VEMD participation/nonpartici-
pation could be flagged within this dataset.

In the VAED, hospital admissions that arrived through 
ED were categorised as (1) one of the 39 Victorian public 
hospitals contributing to the VEMD or (2) a hospital not 
contributing to the VEMD.

Data extraction
Hospital admissions between 1 July 2014 and 30 June 
2019 were filtered for cases that their admission type 
states emergency admissions. Those admissions arrived 
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through ED of the same campus. Persons of all ages were 
included. The International Statistical Classification of 
Diseases and Related Health Problems, 10th Revision, 
Australian Modification (ICD- 10- AM) was used to select 
injury- related hospital admissions. Hospital admission 
records in the VAED contain up to 40 ICD- 10- AM diag-
nosis codes. Hospital admissions with any ICD- 10- AM 
diagnosis codes related to injury, poisoning and certain 
other consequences of external cause codes (S00- T98) 
or external cause codes related to morbidity or mortality 
(U50- U73, U90- Y98) were selected. Cases with a gender 
coded as intersex or region coded as ‘unincorporated 
Victoria’ were excluded (both due to small cell counts). 
Cases that the cause code was medical injuries and late 
effects, the ICD- 10- AM diagnosis code between Y40 and 
Y89, were also excluded. In order to select incident injury 
admissions, admissions that were statistical separations 
from the same hospital or inward transfers from another 
hospital were excluded. Following these exclusions, data 
included in this study originated from 39 public hospitals 
contributing to the VEMD and 43 public hospitals not 
contributing to the VEMD; the remainder stemmed from 
private hospitals not contributing to the VEMD. In other 
words, the VEMD data originates from 39 public hospi-
tals only, whereas there are a further 43 Victorian public 
hospitals that do not contribute to the VEMD and a large 
number of private hospitals, none of which contribute to 
the VEMD. The data selection process is shown in Consol-
idated Standards of Reporting Trials flow diagram (online 
supplemental figure S1).

Study variables and outcome
The baseline explanatory factors were financial year, age 
group, sex, region (Department of Health Region)12 and 
Socio- Economic Indexes for Areas (SEIFA). The ‘year’ 
variable includes five financial years from 2014–2015 
to 2018–2019. Patients were categorised into nine age 
groups: 0–14, 15–24, 25–34, 35–44, 45–54, 55–64, 65–74, 
75–84 and 85+ years. The ‘region’ variable was extracted 
from the 2015 Local Government Area Statistical Profile, 
developed by the Victorian Department of Health.13 This 
is based on the location of the patient’s residence, not the 
location of the hospital. Each region is mapped to either 
regional/rural or metropolitan Victoria: this dichotomy 
is indicated in the results. To address the effect of region-
ality, the dichotomous variable regional/rural versus 
metropolitan is also used in modelling. SEIFA deciles 
(the index rankings and quantiles) were classified using 
the Index of Relative Socio- Economic Advantage and 
Disadvantage.14 15 Higher SEIFA deciles correspond with 
relatively lower measures of disadvantage; Decile 1 corre-
sponds with the most disadvantaged areas.

Injury variables of interest were injury severity, cause, 
intent group (unintentional/assault/self- harm) and 
activity. Injury severity was calculated based on the ICISS 
(ICD- 9 Injury Severity Score).16 Assuming the worst injury 
method,17 a serious injury was determined as ICD- based 
Injury severity score less than or equal to 0.941.18

The outcome was inclusion in the VEMD. Hospital- 
admitted injury patients arriving through the ED in 
VEMD- contributing hospitals were coded as having a 
positive outcome. Negative outcomes were assigned to 
hospital admitted injury patients arriving through the ED 
in a non- VEMD- contributing hospital.

Statistical methods
Logistic regression modelling was used to assess the asso-
ciation between sociodemographic and injury profile as 
independent variables with VEMD- contribution as an 
outcome variable. The baseline model was defined as 
one that contains only the socio- demographic variables. 
Relevant injury variables were then individually added 
stepwise to the baseline model to determine the impact 
of each. Significance of interaction effects were evaluated 
based on improvements in Hosmer and Lemeshow Good-
ness of Fit and Area Under the Curve (AUC) statistics; 
each model was checked with the Akaike information 
criterion (AIC) and AUC performance measurements. 
The model that has the lower AIC score indicates a more 
parsimonious model compared with a model with higher 
AIC. A model with the additional injury factor to the base-
line that has AIC difference less than 10 and larger AUC 
provides further improvement to the model fit. Data and 
analysis steps were conducted in SAS V.9.4.

Patient and public involvement
Patients and/or public were not involved in the design, 
conduct and reporting of this study.

RESULT
In total, 535 477 hospital records of incident injury 
admissions that arrived to the hospital through the ED 
were included in the analyses. Of these, 517 207 (96.6%) 
were admitted to a VEMD contributing hospital, and the 
remaining 18 270 (3.4%) were admitted to a non- VEMD 
hospital. Of the non- VEMD hospital admissions, 69.5% 
were in a private hospital. The annual number of cases 
increased slightly over the years, but the proportions for 
each group (VEMD vs non- VEMD) was relatively stable, 
with the exception of a slight increase in the VEMD- 
hospital proportion observed in 2018/2019 (table 1). 
There was a steady age gradient in the VEMD- hospital 
proportion (χ2 test for linear trend: slope differs signifi-
cantly from zero): patients less than 15 years old had the 
highest (99.05%) and patients aged 85 years and above 
had the lowest proportions (92.9%). Non- VEMD hospital 
(vs VEMD hospital) presentation was relatively more 
common among females (4.0%) than males (2.9%).

Overall, the study sample’s socioeconomic index level 
was above state average, as shown in the overrepresenta-
tion of patients in the SEIFA deciles 7–8 and 9–10 (31% 
and 27%, respectively, vs the expected 20% for each based 
on state averages). Although VEMD versus non- VEMD 
hospital attendance differed by SEIFA decile (table 1), 
there was no incremental, linear association between 
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Table 1 Characteristics of hospital- admitted injury patients arriving through the emergency department by VEMD contributing 
and non- VEMD contributing hospitals

Injury presentations at VEMD 
contributing hospitals

Injury presentations at non- 
VEMD contributing hospitals Total

N % N % N

Total 517 207 96.59 18 270 3.41 535 477

Financial year

  2014/2015 88 417 96.88 2846 3.12 91 263

  2015/2016 96 239 96.61 3377 3.39 99 616

  2016/2017 103 989 96.13 4191 3.87 108 180

  2017/2018 111 405 96.2 4396 3.8 115 801

  2018/2019 117 157 97.13 3460 2.87 120 617

Age group

  0–14 years 56 235 99.05 538 0.95 56 773

  15–24 years 60 803 98.45 957 1.55 61 760

  25–34 years 56 905 98.67 769 1.33 57 674

  35–44 years 49 064 98.23 886 1.77 49 950

  45–54 years 50 768 97.6 1248 2.4 52 016

  55–64 years 48 946 96.6 1723 3.4 50 669

  65–74 years 52 638 95.13 2692 4.87 55 330

  75–84 years 69 848 94.62 3972 5.38 73 820

  85+ years 72 000 92.92 5485 7.08 77 485

Gender

  Male 271 359 97.14 7983 2.86 279 342

  Female 245 848 95.98 10 287 4.02 256 135

SEIFA

  Decile 1–2 55 559 95.37 2695 4.63 58 254

  Decile 3–4 64 169 94.33 3859 5.67 68 028

  Decile 5–6 87 049 94.85 4722 5.15 91 771

  Decile 7–8 161 200 98.89 1804 1.11 163 004

  Decile 9–10 132 988 96.44 4914 3.56 137 902

Region

  Barwon South Western (regional/
rural)

34 646 88.12 4671 11.88 39 317

  Grampians (regional/rural) 17 396 79.86 4386 20.14 21 782

  Loddon mallee (regional/rural) 27 149 95.12 1392 4.88 28 541

  Gippsland (regional/rural) 22 099 96.85 718 3.15 22 817

  Hume region (regional/rural) 22 984 96.19 910 3.81 23 894

  North and West metropolitan 153 317 98.51 2325 1.49 155 642

  Eastern metropolitan 83 246 97.27 2333 2.73 85 579

  Southern metropolitan 140 128 99.11 1259 0.89 141 387

  Interstate/overseas/unknown 16 242 98.33 276 1.67 16 518

Injury severity

  Serious injury (ICISS <0.941) 86 981 96.19 3446 3.81 90 427

  Other injury (ICISS>=0.941) 430 226 96.67 14 824 3.33 445 050

Cause

  Transport 68 335 98.53 1016 1.47 69 351

  Other specified 32 248 97.9 693 2.1 32 941

Continued
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SEIFA and the hospital’s VEMD participation. The propor-
tion of cases that were in VEMD- contributing hospitals 
were lowest in the Grampians region (80%) and highest in 
the Southern metropolitan region (99%). Injury severity 
groups (serious vs other injuries) were equally distrib-
uted across VEMD and non- VEMD contributing hospitals. 
Regarding injury cause, the lowest VEMD participation 
proportion was observed for unspecified unintentional 
injuries (93.7%) and falls (95.5%); the highest VEMD 
participation proportion was observed for intentional self- 
inflicted (99.0%) and other or undetermined intent inju-
ries (98.7%). In terms of injury intent, assault injuries had 
the highest representation of VEMD hospitals (99.3%) 
and unintentional injuries had the lowest (96.2%). In 
terms of activity, the greatest representation of non- VEMD 
hospitals was observed for injuries that took place while 
doing vital activities, resting, eating, sleeping (5.6%).

Model results
Five models were run, each determining VEMD- 
participation status (ie, the outcome), starting with the 

baseline model (sociodemographic variables), followed 
by models that include injury- related variables, namely: 
injury severity, cause, intent group and activity. Model 
fit and predictive power statistics for each model are 
shown in table 2. The baseline model had very good 
predictive power (more than 83%), indicating that socio-
demographic factors alone are good predictors of VEMD- 
participation in injury admissions. All other models were 
in this range, and the CIs of the AUC overlapped with 
the baseline model, except model 3, indicating improved 
model performance when adding the ‘cause’ variable. 
AIC measurement also confirmed this: model 3 had the 
lowest value. Compared with the baseline model, model 2 
did not have better model performance, but had a lower 
AIC.

We fit an additional model containing the rural vari-
able instead of the region variable without considering 
any interaction. The results (not shown in tables) indi-
cate that individuals attending VEMD participating hospi-
tals were less likely to reside in rural areas (OR=0.107 

Injury presentations at VEMD 
contributing hospitals

Injury presentations at non- 
VEMD contributing hospitals Total

N % N % N

  Poisoning 11 592 98.06 229 1.94 11 821

  fall 236 343 95.51 11 120 4.49 247 463

  Natural/environmental/animals 17 201 96.23 674 3.77 17 875

  Hit/struck/crush 32 203 97.22 922 2.78 33 125

  Cutting/piercing 24 699 97.5 634 2.5 25 333

  Foreign body—natural orifice 7649 96.76 256 3.24 7905

  Overexertion and/or strenuous 
movements

11 922 96.42 443 3.58 12 365

  Unspecified unintentional 25 424 93.74 1697 6.26 27 121

  Intentional self- inflicted 29 326 98.96 308 1.04 29 634

  Other or undetermined intent 20 265 98.65 278 1.35 20 543

Intent group

  Unintentional 449 990 96.24 17 563 3.76 467 553

  Intentional self- harm 29 326 98.96 308 1.04 29 634

  Assault, maltreatment and neglect 17 626 99.32 121 0.68 17 747

  Other and undetermined intent 20 265 98.65 278 1.35 20 543

Activity

  Sports 40 937 97.32 1127 2.68 42 064

  Leisure 20 354 98.39 333 1.61 20 687

  Working for income 22 943 97.76 525 2.24 23 468

  Other types of work unpaid 24 211 96.65 838 3.35 25 049

  Vital activities, resting, eating, 
sleeping

36 380 94.41 2156 5.59 38 536

  Other specified 43 671 97.7 1028 2.3 44 699

  Unspecified 328 711 96.4 12 263 3.6 340 974

ICISS, ICD- 9 Injury Severity Score; SEIFA, Socio- Economic Indexes for Areas; VEMD, Victorian Emergency Minimum Dataset.

Table 1 Continued
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(95% CI 0.102 to 0.112)), rural Victoria vs Melbourne 
metropolitan).

Further model results are shown in table 3. Based on the 
baseline model, in comparison to 2018/2019 (reference 
group), VEMD versus non- VEMD hospital presentation 
was less common in the years leading up to 2018/2019. 
Females had less representation in VEMD hospitals 
compared with males. The odds of being in a VEMD 
contributing hospital was higher for patients in SEIFA 
deciles 1–2 to 7–8 compared with those in SEIFA deciles 
9–10 (the reference group), which indicate higher socio-
economic status.

We expected to find that the association between age 
group and VEMD- hospital presentation varied by region. 
Therefore, interaction effects between age group and 
region on VEMD hospital presentation were added to 
the model. This interaction effect improved the model 
performance. In table 3, the coefficients of the age group 
and region represented a comparison with the reference 
groups of the variables that were used for the interac-
tion term. In the following section, the main effects for 
age group and region and their interaction effects are 
explained.

The youngest group versus patients aged 45–54 years 
esiding in the North and West metropolitan were more 
likely to contribute in VEMD hospitals (OR=4.68 (95% 
CI 3.52 to 6.21)). People aged 45–54 years and residing 
in the Grampians region had a 7% higher tendency to 
contribute in VEMD hospitals than those in the North 
and West metropolitan region. However, the odds of 
contributing to VEMD hospitals for patients aged 45–54 
years and residing in the Southern metropolitan was at 
least 1.54 times higher compared with those in the North 
and West metropolitan region.

Figure 1 shows the interaction plot by region and by 
age group; it shows that older age has an approximately 
linear association with decreased VEMD representation 

in Hume and Loddon regions and a curve relationship 
in other regions. Details of the OR estimations for the 
interaction effects between age group and regions by 
each model are shown in online supplemental table S1. 
It shows that the largest changes in the association of the 
age group main effect happened for those aged 0–14 
years, when those in the Hume region were considered, 
compared with those in North and West metropolitan 
(OR=3.53 (95%CI 1.36 to 9.16)).

This graph shows the interaction effects between 
region and age group for patients contributing to the 
VEMD hospitals in contrast to the 45–54 years age group 
and North and West metropolitan region. The youngest 
group has a wide CI (95% CI 1.36 to 9.16) for Hume 
region; the error bars have been omitted to make the 
graph display clearly.

Based on the second model, patients with a more serious 
injury, had a higher likelihood of VEMD- contribution 
(OR 1.35 (95% CI 1.30 to 1.41)) than patients with other 
(non- serious) injuries. The third model, which adds 
injury cause to the baseline model, indicates that patients 
with self- inflicted or transport related injuries have 
higher odds (2.58 (95% CI 2.29 to 2.91) and 1.97 (95% 
CI 1.83 to 2.12), respectively) of presenting to VEMD (vs 
non- VEMD) hospitals compared with patients presenting 
due to a fall. Based on the baseline model with intent 
group added, the odds of presenting to a VEMD hospital 
for patients with assault injuries are around 2.88 (95% 
CI 2.40 to 3.46) and for self- harm injuries around 2.47 
(95% CI 2.20 to 2.78), compared with unintentional inju-
ries (reference group). Based on the fifth model, which 
adds activity to the baseline model, patients who were 
injured while engaging in leisure activities more likely to 
be treated in VEMD (vs non- VEMD) hospitals (OR 2.13 
(95% CI 1.86 to 2.43)) compared with patients who were 
injured during sporting activities (reference group).

DISCUSSION
In this study, we aimed to explore the representative-
ness of the VEMD for hospital- treated injury in Victoria. 
Although the vast majority of cases contributed to the 
VEMD, it was found that non- VEMD cases differed signifi-
cantly in terms of residential region, SEIFA, age, sex and 
injury profile. Over two- thirds of non- VEMD admissions 
were in a private hospital. Males and children aged 0–14 
years were more likely to be in VEMD- participating hospi-
tals. People residing in the regions Barwon South Western, 
and Eastern metropolitan regions were relatively likely 
to be in non- VEMD hospitals. Intentional self- inflicted 
injury (compared with falls injury) was associated with 
VEMD- participating hospitals, as was intentional injury 
overall (assault and also self- harm, compared with unin-
tentional injury).

The strengths of this study lie in the use of large, 
whole of population administrative data from all hospi-
tals in Victoria, to determine potential shortfalls of injury 
surveillance captured in the VEMD. The VAED is well 

Table 2 Performance of important injury variables in 
assessing the association between injury variables and 
VEMD injury presentation in hospital admissions (Victoria)

Model

VEMD injury presentations

AUC (95% CI)
Model fit 
AIC

(1) Baseline model 0.833 (0.830 to 0.836) 124 572

(2) Baseline 
model+injury severity

0.833 (0.830 to 0.836) 124 361

(3) Baseline 
model+cause

0.840 (0.837 to 0.843) 123 274

(4) Baseline 
model+intent

0.837 (0.834 to 0.840) 123 954

(5) Baseline 
model+activity

0.835 (0.832 to 0.839) 124 301

AIC, Akaike information criterion; AUC, area under the curve; 
VEMD, Victorian Emergency Minimum Dataset.
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Table 3 OR estimates and Wald CIs for logistic regression models for the outcome of presentation to VEMD contributing 
hospitals versus presentation to non- VEMD contributing hospitals

(1) Baseline model

(2) Baseline 
model+serious 
injury

(3) Baseline 
model+cause

(4) Baseline 
model+intent

(5) Baseline 
model+activity

Outcome of interest (n/N, 
%) 497 788/515 769 (96.51%)

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Financial year

  2014/2015 0.86 (0.82 to 0.91) 0.85 (0.81 to 0.90) 0.87 (0.82 to 0.91) 0.87 (0.82 to 0.92) 0.86 (0.82 to 0.91)

  2015/2016 0.79 (0.75 to 0.83) 0.78 (0.74 to 0.83) 0.79 (0.75 to 0.83) 0.79 (0.75 to 0.83) 0.79 (0.75 to 0.83)

  2016/2017 0.71 (0.67 to 0.74) 0.70 (0.67 to 0.74) 0.71 (0.67 to 0.74) 0.71 (0.67 to 0.74) 0.71 (0.67 to 0.74)

  2017/2018 0.72 (0.69 to 0.76) 0.72 (0.69 to 0.76) 0.72 (0.69 to 0.76) 0.72 (0.69 to 0.76) 0.72 (0.69 to 0.76)

  2018/2019 Reference Reference Reference Reference Reference

Female gender 0.88 (0.85 to 0.91) 0.88 (0.86 to 0.91) 0.88 (0.85 to 0.91) 0.87 (0.84 to 0.9) 0.87 (0.84 to 0.89)

SEIFA

  Decile 1–2 2.01 (1.88 to 2.14) 2.01 (1.88 to 2.14) 2.02 (1.89 to 2.15) 2.00 (1.87 to 2.13) 1.99 (1.87 to 2.12)

  Decile 3–4 3.59 (3.37 to 3.82) 3.60 (3.38 to 3.83) 3.61 (3.39 to 3.85) 3.58 (3.36 to 3.81) 3.56 (3.34 to 3.79)

  Decile 5–6 2.51 (2.36 to 2.66) 2.52 (2.38 to 2.67) 2.52 (2.38 to 2.67) 2.49 (2.35 to 2.64) 2.48 (2.34 to 2.63)

  Decile 7–8 3.91 (3.68 to 4.15) 3.91 (3.68 to 4.15) 3.97 (3.73 to 4.21) 3.96 (3.73 to 4.20) 3.9 0 (3.67 to 4.14)

  Decile 9–10 Reference Reference Reference Reference Reference

Age group (year)

  0–14 4.68 (3.52 to 6.21) 4.77 (3.59 to 6.33) 5.44 (4.10 to 7.23) 5.28 (3.97 to 7.01) 4.71 (3.55 to 6.26)

  15–24 1.61 (1.33 to 1.95) 1.62 (1.34 to 1.96) 1.51 (1.25 to 1.82) 1.53 (1.26 to 1.85) 1.68 (1.38 to 2.03)

  25–34 1.59 (1.32 to 1.91) 1.60 (1.33 to 1.92) 1.53 (1.27 to 1.84) 1.55 (1.29 to 1.86) 1.64 (1.36 to 1.97)

  35–44 1.45 (1.20 to 1.76) 1.46 (1.21 to 1.76) 1.41 (1.16 to 1.70) 1.41 (1.17 to 1.71) 1.47 (1.21 to 1.77)

  45–54 Reference Reference Reference Reference Reference

  55–64 0.75 (0.63 to 0.88) 0.74 (0.63 to 0.87) 0.80 (0.67 to 0.94) 0.79 (0.67 to 0.94) 0.74 (0.63 to 0.88)

  65–74 0.72 (0.61 to 0.84) 0.70 (0.6 to 0.83) 0.81 (0.69 to 0.95) 0.79 (0.67 to 0.93) 0.71 (0.60 to 0.84)

  75–84 1.01 (0.86 to 1.19) 0.98 (0.83 to 1.15) 1.17 (1.00 to 1.38) 1.12 (0.96 to 1.32) 1.00 (0.85 to 1.18)

  85+ 0.88 (0.75 to 1.03) 0.84 (0.72 to 0.98) 1.04 (0.88 to 1.22) 0.99 (0.84 to 1.15) 0.88 (0.75 to 1.03)

Region

  Barwon South western 
(regional/rural)

0.23 (0.19 to 0.28) 0.23 (0.19 to 0.28) 0.24 (0.2 to 0.29) 0.24 (0.2 to 0.29) 0.23 (0.19 to 0.28)

  Eastern metropolitan 1.29 (1.05 to 1.60) 1.29 (1.05 to 1.6) 1.32 (1.07 to 1.62) 1.33 (1.08 to 1.64) 1.30 (1.05 to 1.60)

  Gippsland (regional/rural) 0.63 (0.46 to 0.86) 0.63 (0.46 to 0.86) 0.62 (0.46 to 0.85) 0.64 (0.47 to 0.88) 0.63 (0.46 to 0.86)

  Grampians (regional/rural) 0.07 (0.06 to 0.09) 0.07 (0.06 to 0.09) 0.07 (0.06 to 0.09) 0.07 (0.06 to 0.09) 0.07 (0.06 to 0.09)

  Hume (regional/rural) 0.45 (0.34 to 0.59) 0.44 (0.34 to 0.59) 0.45 (0.34 to 0.59) 0.46 (0.35 to 0.61) 0.45 (0.34 to 0.59)

  Loddon mallee (regional/
rural)

0.39 (0.31 to 0.49) 0.39 (0.31 to 0.49) 0.39 (0.31 to 0.49) 0.40 (0.32 to 0.50) 0.39 (0.31 to 0.49)

  Southern metropolitan 1.90 (1.54 to 2.34) 1.90 (1.54 to 2.35) 1.89 (1.53 to 2.34) 1.88 (1.53 to 2.32) 1.9 (1.54 to 2.35)

  North and West 
metropolitan

Reference Reference Reference Reference Reference

Interaction effects*

Serious injury – 1.35 (1.3 to 1.41) – – –

Cause

  Cutting/piercing – – 0.95 (0.87 to 1.03) –

  Foreign body - natural 
orifice

– – 0.95 (0.83 to 1.09) – –

  Hit/struck/crush – – 0.9 (0.84 to 0.97) – –

Continued
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suited for this analysis as it includes data from smaller, 
regional hospitals; for example, in their study of falls 
presentations in EDs in the western region of Victoria, 
Holloway- Kew et al listed the smaller local hospitals that 
are not required to report to the VEMD. These hospitals 
are all captured in the VAED.19 Furthermore, the results 
of this study do not only provide insight into the gaps in 
the VEMD in terms of missing injury cases, but also the 
resulting selection bias.

This study is limited to the analysis of admitted injury 
cases in Victoria. Emergency presentations that are 
subsequently admitted are only a subset of all emer-
gency presentations: therefore, the current findings are 
not necessarily generalisable to the all injury presenta-
tions. In the VEMD, 2014/2015–2018/2019, 20.8% of 

incident injury presentations were subsequently admitted 
to ward and 1.3% were transferred to another hospital 
(VISU in- house data). In a study by Baker and Dawson 
of five rural emergency services in South West Victoria, 
it was found that 16.4% of patients were admitted to 
ward and 4.4% were transferred.20 As the proportions 
of presentations that are subsequently admitted did not 
differ considerably between injury cases in the VEMD 
and the rural emergency services in the study by Baker 
and Dawson, this suggests that the patient casemix (in 
terms of urgency/severity) is similar across various Emer-
gency Care settings in Victoria. If admission rates were to 
differ vastly between VEMD and non- VEMD contributing 
EDs, this would introduce a new study bias; based on the 
above comparison, this appear to be unlikely. However, it 

(1) Baseline model

(2) Baseline 
model+serious 
injury

(3) Baseline 
model+cause

(4) Baseline 
model+intent

(5) Baseline 
model+activity

Outcome of interest (n/N, 
%) 497 788/515 769 (96.51%)

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

  Intentional self- inflicted – – 2.58 (2.29 to 2.91) –

  Natural/environmental/
animals

– – 0.87 (0.79 to 0.94) – –

  Other or undetermined 
intent

– – 2.27 (2.01 to 2.57) – –

  Other specified – – 1.26 (1.16 to 1.38) – –

  Overexertion and/or 
strenuous movements

– – 0.86 (0.77 to 0.95) – –

  Poisoning – – 1.56 (1.36 to 1.79) – –

  Transport – – 1.97 (1.83 to 2.12) – –

  Unspecified unintentional – – 0.61 (0.58 to 0.65) –

  Fall – – Reference –

Intent

  Assault, maltreatment and 
neglect

– – – 2.88 (2.4 to 3.46)

  Intentional self- harm – – – 2.47 (2.2 to 2.78) –

  Other and undetermined 
intent

– – – 2.24 (1.98 to 2.53) –

  Unintentional – – – Reference –

Activity

  Leisure – – – – 2.13 (1.86 to 2.43)

  Other specified – – – – 1.88 (1.71 to 2.06)

  Other types of work- unpaid 1.84 (1.66 to 2.03)

  Unspecified – – – – 1.41 (1.32 to 1.52)

  Vital activities, resting, 
eating, sleeping

– – – – 1.41 (1.29 to 1.53)

  Working for income – – – – 1.32 (1.18 to 1.47)

  Sports – – – – Reference

*Interaction effects between age group and region are shown in online supplemental table S1.
SEIFA, Socio- Economic Indexes for Areas; VEMD, Victorian Emergency Minimum Dataset.

Table 3 Continued
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is recommended that future studies confirm the current 
findings, in all presentations’ data, not limited to cases 
that were subsequently admitted.

In this study, 3.4% of injury presentations that were 
captured in the VAED were in hospitals that do not report 
to the VEMD. Others have found much higher propor-
tions: for hospital- treated child injuries in South West 
Victoria, a 35% deficit in VEMD capture was reported 
by Peck et al, based on 10 participating hospitals in the 
RAHDaR study21; specifically the shortfall in the VEMD 
and its implications for VISU are listed. The VEMD deficit 
is likely to be much larger in regional areas than in metro-
politan areas, as also shown in the ranges reported in 
the various regions (table 1: 0.89% in Southern Metro-
politan to 20.1% in the Grampians) and therefore the 
overall, state- wide VEMD deficit is much lower than 35%. 
However, the RAHDaR study highlights the limitations of 
the VEMD in regional Victoria. Rural emergency services 
have the capacity to collect accurate, episode- level elec-
tronic data9 ; over the course of a year, these services have 
been demonstrated to encounter the full range of clin-
ical problems seen in full EDs.20 Rural emergency services 
are an integral part of VSTS; major trauma patients can 
be resuscitated and stabilised before being transported 
to a major trauma service. It is highly recommended 
that injury surveillance data is collected electronically 
in rural emergency services and reported to the VEMD. 
For feasibility, this could be done intermittently or only 
in representative service centres, allowing for extrapola-
tion of these additional, rural emergency services data 
to complete the currently collected VEMD injury surveil-
lance data.

The findings of this study have several implications 
for the practice of injury surveillance. First, the ‘VEMD 
deficit’ must be acknowledged. This deficit is not sizeable 

when considered across the whole of Victoria, but it varies 
vastly by region, with substantial ‘VEMD deficit’ in regions 
such as the Grampians and Barwon South Western. For 
injury surveillance, injury rates by region are therefore 
much more reliable when based on admissions data from 
the VAED, which captures all hospitals in Victoria. If the 
VEMD is used to supply injury rates by region, the propor-
tions reported in this study can be used create weights to 
correct for VEMD deficits; this can be a temporary solu-
tion until rural emergency services injury surveillance 
data is systematically collected and included in state- wide 
injury surveillance databases. Similarly, for state- wide 
injury surveillance statistics that based on the VEMD, the 
selection bias that is quantified in this study can be used 
to adjust for the under- representation of older people 
and females in the VEMD. As there are region- dependent 
differences in selection bias with regard to age, demon-
strated in the age–region interaction effects, this may be 
overly complex, and supplementation of the VEMD with 
regional emergency care services data is the preferred 
solution.
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