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ABSTRACT 
 

 

Background 

Emergency general surgery (EGS) patients experience 

superior outcomes when cared for within an acute surgical 

unit (ASU) model. However, the EGS structures in most 

Australian hospitals remain unknown. 

 

Aims 

This study aimed to describe the national spectrum of EGS 

models. 

 

Methods  

Surgical staff were contacted in all Australian public 

hospitals of medium (>2,000 patient separations per-

annum) or greater peer group. Primary outcomes were 

incidence of each EGS model. Secondary outcomes were the 

relationship of EGS model to objective hospital variables, 

and qualitative reasons for choice of model. An ASU 

allocated a general surgeon solely to EGS patients for ≥50 

per cent of business hours. A Hybrid model did not have this 

feature, but provided either a doctor-in-training rostered 

solely to EGS for ≥50 per cent of business hours, or ≥2 

protected theatre half-day EGS lists per week. 

Results  

One hundred and nineteen of 120 eligible hospitals 

participated (99 per cent). Sixty-four hospitals (54 per cent) 

reported utilising hybrid model. ASU implementation was 

significantly more common amongst hospitals of greater 

peer group (p<0.0001), bed number (p<0.0001), surgeon 

pool (p=0.0003) and trauma service sophistication 

(p=0.0002). Leading reported drivers for ASU 

commencement were aims to improve EGS patient care and 

decrease after-hours operating, while common barriers 

against ASU uptake were insufficient EGS patient load or 

surgeon on-call pool. 

 

Conclusion 

ASU or Hybrid models of care for EGS patients may be more 

widespread than currently reported. Introduction of such 

structures is heavily dependent on hospital and staff size, 

trauma subspecialisation and EGS patient throughput. 

 

Key Words 

Acute surgical unit, acute general surgery, acute care 

surgery, emergency general surgery 

 

What this study adds:  

1. What is known about this subject?  

Australian hospitals remain free to choose their model of 

emergency general surgical care, and the structure in the 

great majority of centres remains unknown. 

 

2. What new information is offered in this study? 

This study enrolled 99 per cent of medium-or-larger 

Australian public hospitals. Most employed an ASU or 

hybrid model. Appeals included improving care and 

reducing night time operating. 

 

3. What are the implications for research, policy, or 

practice?  

This study provides guidance for policy makers, and for 

hospitals considering implementing an ASU. 

https://doi.org/10.35841/1836-1935.12.11.303-311
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Background 

General surgery is the surgical specialty of the gastro-

intestinal tract, thyroid gland, peripheral abscesses and 

trauma. In emergencies or rural locations, general surgery 

may also include procedures of the head, chest, skeleton 

and scrotum. Emergency patients comprise the majority of 

workload and deaths within general surgical departments.
1
 

In the United States of America (USA), they annually 

comprise >3 million admissions at a cost of >USD28 

billion.
2,3

 The number of emergency general surgery (EGS) 

patients is also rising relentlessly by >30 per cent each 

decade in Europe and the USA.
4,5

 However, despite 

representing the majority of general surgical workload, EGS 

patients rarely feature in hospital key performance 

indicators.
6
 Traditional structures have therefore long been 

aligned with providing optimum care for elective patients, 

often at the expense of EGS patients. Surgeons and trainees 

were typically rostered for elective operating and clinics 

while EGS patients were managed ad-hoc, either by delay or 

cancellation of elective patients, or after-hours. 

 

In 1996, a new model was trialled with the separation of 

elective and emergency general surgical activity.
5
 This 

model would come to be best known as the acute surgical 

unit (ASU) and its positive results led to uptake across 

Europe, the USA and Australasia.
7,8

 The model’s central 

component is a surgeon, on-site in business hours and on-

call afterhours, dedicated to EGS patients without elective 

or private commitments during their shift. Additional 

features may include an EGS-allocated trainee and 

protected theatre access. 

 

To date, a total of sixteen Australian public hospitals have 

published their uptake of the model, while another two 

have documented successful persistence with traditional or 

sub-specialty models (Supplementary Resource 1). 

However, for the great majority of public hospitals in 

Australia, the model in use remains unknown. In 2010, 

General Surgery Australia’s (GSA) ‘12 Point Plan for 

Emergency General Surgery’ recommended separation of 

emergency and elective activity.
9
 However, these were non-

binding recommendations and explicitly expected variation 

in EGS models. Departments remain free to choose their 

preferred system and no national registry or automated 

reporting of structure exists. This lack of information 

regarding EGS models in the large majority of Australian 

hospitals is problematic. A comprehensive national cross-

sectional study could be used to guide other hospitals 

considering commencing an ASU, or by health bodies to 

inform future policy.  

 

Given the evidence of the ASU model’s benefit but the 

opacity of its uptake in Australia, we aimed therefore to 

assess the structure of EGS care of adults in all Australian 

medium to major public hospitals. This included the 

chronological and geographical spread of EGS models, the 

impact of trauma care and other variables on choice of EGS 

model, and factors promoting and preventing ASU 

establishment in this country. 

 

Method 
Sample frame 

In this cross-sectional study, Australian public hospitals 

offering elective general surgery were identified from 

Australian Institute of Health and Welfare’s (AIHW) data, 

published December 2018.
10

 Small, children’s, un-peered 

hospitals or private hospitals were excluded (see 

Supplementary Resource 2 for definitions). 

 

Recruitment methods 

After inter-researcher verbal rehearsal for standardisation, 

all medium- to major-sized Australian hospitals were 

contacted by telephone during March-April 2019. At each 

hospital, the on-call general surgery registrar and the head 

of general surgery (or available senior surgeon) were each 

invited to participate. Eligible registrars were any doctors 

responsible for EGS referrals on the day the authors 

contacted their hospital who had at least one tier of EGS on-

call supervision above them, regardless of whether they 

were in accredited training programs or referred to as 

‘registrars’ in their hospital. At least three attempts were 

made to contact each participant. Before delivery of the 

questionnaire, the voluntary and confidential nature of the 

study was clearly explained and verbal consent to 

participate was obtained. 

 

Data collection 

A pre-defined questionnaire (Supplementary Resource 3) 

was administered, with responses recorded in writing. No 

audio was recorded and incentives for participation were 

not used. 

 

Primary outcomes were proportions of hospitals employing 

each EGS model and chronological and geographic spread of 

the ASU or Hybrid model. Secondary outcomes were the 

relationship of EGS model to trauma surgery care and other 

variables, reasons for and against model implementation 

and hospital-reported cost analyses. 

 

Each hospital’s structure of EGS delivery was categorised as 

ASU, Hybrid or Traditional. An ASU model was defined as 

one in which the on-call general surgeon was allocated to 
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EGS patients for ≥50 per cent of business hours. A Hybrid 

model did not allocate a dedicated on-call surgeon but did 

have either a doctor-in-training rostered solely to EGS 

patients for ≥50 per cent of business hours, or ≥2 protected 

theatre half-day lists per week for EGS patients. Traditional 

units had none of these features. Other structural features 

such as dedicated EGS beds or handover routines were 

noted but did not affect the assigned EGS model. Hospitals 

were asked to describe their handover practices when 

surgeons changed on-call, and the hospital’s level of trauma 

care. Trauma care categories were Level 1 trauma centre, 

non-Level 1 hospitals still accepting major trauma or on 

bypass for major trauma. 

 

To most accurately characterise a department’s model, at 

each hospital both the on-call general surgery registrar and 

senior surgeon were asked to describe the elective 

commitments of both registrar and surgeon while on call, as 

well as the existence of protected EGS theatre access. In 

cases of conflicting data, the surgeon’s response was taken 

as correct, except regarding registrar commitments, where 

the registrar’s lived experience was prioritised. When 

graphing the number of ASU or Hybrid units over time, a 

simple sigmoid growth curve was created between the 

known start (no such model pre-2005
11

) and end points 

(total such units at time of study). Ethics approval was 

granted by the Central Adelaide Local Health Network 

human research ethics committee (R20180812). 

 

Statistical analysis 

Categorical measures were summarized as proportions and 

assessed with Pearson’s chi-square test. All tests were two-

tailed and significance was assessed at the 5 per cent alpha 

level. Missing data was reported if present.  

 

Results 
Primary outcomes 

Two hundred and forty-three public hospitals were found to 

offer elective general surgery in Australia. After excluding 

109 small, children’s or un-peered sites, the remaining 134 

medium to major sized hospitals were contacted. 

Respondents identified one additional site introduced 

subsequent to AIHW list publication, resulting in 135 

hospitals (Supplementary Resource 4). Fifteen reported 

neither admitting nor operating on emergency patients, and 

were excluded from further analysis, resulting in 120 total 

eligible hospitals. From these, the questionnaire was 

completed by at least one staff member at 119 (99 per cent) 

sites, including 107/120 surgeons (89 per cent), and 

115/116 registrars (99 per cent), with four sites not 

involving registrars in EGS on-call (Table 1). 

The implementation of ASU or Hybrid units was observed to 

grow steadily from 2005 to present, with an ASU or Hybrid 

model now present in all states and territories, and the 

majority of medium to major Australian public hospitals 

(Figures 1-2). Thirty-three hospitals (28 per cent) utilised an 

ASU model, while a further 31 (26 per cent) chose a Hybrid 

model. The remaining 55 hospitals (46 per cent) employed a 

Traditional model. This included four hospitals with a sub-

specialty model, whereby all general surgical sub-specialty 

teams are on call Monday – Friday (and also the weekend, 

in some cases) for patients with relevant diagnoses. 

 

Of enrolled hospitals, 113/119 (95 per cent) reported the 

presence or not of handover practices when the surgeon 

on-call changed. Twenty-seven hospitals described 

established departmental rules for handover at these times. 

In all cases, these rules were for patients still requiring an 

operation, with ongoing diagnostic ambiguity and/or 

remaining admitted after a pre-specified duration. Such 

rules were significantly more likely to occur within an ASU, 

being present in 15/33 such units (45 per cent), 8/31 Hybrid 

models (26 per cent) and 4/49 Traditional models (8 per 

cent) (p=0.0005). 

 

Secondary outcomes 

ASU models were significantly more common in hospitals of 

greater peer group (p<0.0001), greater bed number 

(p<0.0001) or with more surgeons in the EGS on-call pool 

(p=0.0003) (Figure 2). Put simply, hospitals that were larger 

or metropolitan were more likely to incorporate this 

structure than medium sized or regional centres. Of 33 

hospitals utilising an ASU model, none were in medium-

sized regional hospitals, only two were in hospitals of ≤150 

beds and just one in a hospital with ≤4 surgeons in the EGS 

on-call roster. EGS model was not related to Australian state 

or territory (p=0.42). 

 

Trauma care model was determined for 109/119 sites (92 

per cent), with ASU models significantly more common 

amongst hospitals provisioning more advanced trauma care 

(p=0.002). Data on the presence of dedicated trauma 

surgeons was available for 106/119 sites (89 per cent). Only 

seven sites reported having a dedicated trauma surgeon on 

staff. These were all within recognised Level 1 trauma 

centres, in hospitals with either ASU (six sites) or Hybrid 

models of EGS care (one site). 

 

Drivers for change 

Senior surgeons at 34/64 sites (53 per cent) with an ASU or 

Hybrid EGS model described their hospital’s reasons for 

change from the Traditional model. Multiple causes were 
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permitted per site. A total of 74 responses fitting fifteen 

categories were received (Supplementary Resource 5). The 

leading reported drivers for change were the desire to 

improve care for EGS patients (twelve hospitals), reduce 

after-hours operating (eleven hospitals) and address rising 

EGS patient load (nine). Notably, surgeons also reported 

ASU implementation in response to publicised benefits or 

governmental/ specialty-group reports. These included 

convincing results from the Prince of Wales Hospital, NSW, 

or Fremantle Hospital, WA, influential presentations by Past 

Presidents of the Royal Australasian College of Surgeons 

(RACS), GSA’s aforementioned policy
9
 and the Honorary 

Peter Garling’s commissioned inquiry into acute care 

services in New South Wales.
12

 

 

Barriers to change 

Conversely, 56/86 hospitals (65 per cent) employing 

Traditional or Hybrid EGS models reported considering 

changing further towards an ASU structure, but not doing so 

due to perceived barriers. Multiple causes were permitted 

per site. 68 responses fitting nine categories were received 

(Supplementary Resource 5). The leading reported barriers 

to instituting an ASU were insufficient EGS patient load (33 

hospitals), insufficient surgeons to allocate one solely to EGS 

(eleven) and insufficient funding (nine). Three hospitals 

reported unsuccessful formal attempts to commence an 

ASU, all frustrated by insufficient funding. These occurred in 

one each of a large regional, medium metropolitan and 

large metropolitan hospital. 

 

ASU units of the past or future 

Included in the above 56 hospitals, twelve sites (six with 

Traditional model, six with the Hybrid model) reported 

planning to start an ASU in the future. Motivations were 

similar to those in ‘Drivers for change’, above. Separately, 

five hospitals reported trialling an ASU model but 

experiencing challenges and reverted to a Traditional (one 

site) or Hybrid model (four). 

 

These are summarised in Supplementary Resource 6. 

Reported reasons for reversion formed common themes of 

insufficient EGS load, insufficient staff surgeons and surgeon 

fatigue. 

 

Cost analyses 

Three of the 33 hospitals utilising an ASU reported assessing 

the financial impact of its introduction. Savings occurred in 

one major hospital and one large regional hospital, with the 

latter publishing their costings,
13

 while another large 

regional hospital experienced cost neutrality. Only 1/31 

hospitals with a Hybrid structure described financial 

assessment of the change in EGS structure. This major 

hospital observed that staffing in the new model required 

increased expenditure. 

 

Discussion 
These results suggest significant change during the last two 

decades in EGS care in Australia. This began with the 

establishment of the nation’s first ASU in 2005
11

 and leads 

to present day, with the majority of medium to major public 

hospitals now utilising an ASU or Hybrid model. While this 

study’s generalizability is limited by its assessment of only 

Australian centres, the identified leading motivators for EGS 

model change, namely improving patient care and reducing 

after-hours operating, are common globally. In Australia, 

national emergency access targets have been introduced in 

the last decade in an attempt to limit patient time in the 

emergency department to <4 hours.
14

 In this study, this 

directive was also frequently reported to have influenced 

ASU introduction (Supplementary Resource 5). 

 

Several previous studies have attempted to establish the 

spectrum of EGS models. Via unspecified correspondence 

methods, Uranues et al., contacted 51 EGS ‘experts’ in 27 

European countries.
15

 Receiving responses from 18 

countries, three (17 per cent) were found to employ an ASU 

model. However, as demonstrated by our study and 

others,
16

 significant variation in EGS model exists within the 

same state or country and thus these results are only a 

guide to European practices. State-based assessments of 

hospitals in Canada, the USA and the United Kingdom (UK) 

have reported ASU uptake rates of 8-29 per cent.
16-18

 At the 

national level, a postal and email assessment of all 

American hospitals containing both an emergency 

department and operating theatre reached 1690/2811 (60 

per cent) hospitals, with 16 per cent employing an ASU 

model.
2
 Similarly, a UK online questionnaire enrolled ≥1 

colorectal surgeon from 104/135 (77 per cent) acute non-

specialist National Health Service Trusts, and reported ASU 

uptake in 26 per cent of hospitals.
19

 Taken together, ASU 

implementation rates in developed nations range from 8–29 

per cent, similar to our findings. In comparison to other 

works, this study enjoyed an excellent response rate of 99 

per cent. Furthermore, while most studies dichotomously 

categorised EGS structure to Traditional or ASU, this analysis 

allowed for real-world variety by including Hybrid 

structures. Additionally, this study’s approach of 

categorising EGS structure based on staff rostering and 

theatre allocation, rather than hospital self-description, 

avoids confounding by the acknowledged practice whereby 

surgical departments re-brand without substantially 

modifying services.
20
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There has been limited interest in the last five years in an 

alternative EGS model; the Surgical Assessment Unit.
21

 None 

have been reported in Australia. These roster an EGS-

dedicated surgeon in the emergency department, to whom 

patients with probable EGS diagnoses are referred by the 

emergency department triage nurse (or in some countries, 

general practitioners). Patients bypass assessment by the 

emergency department. This structure may offer similar 

benefits to the ASU, although results have been mixed. Two 

hospitals in this study reported local interest, but not yet 

commencement, of a Surgical Assessment Unit. Both sites 

were stimulated by hospital renovations creating additional 

space in the emergency department. 

 

Patient handover is a common cause of preventable injury 

in surgery, with emergency patients particularly at risk.
22

 

Patient handover is infrequent within Traditional structures, 

with patients typically cared for by a single surgeon 

throughout their admission. Through increased consultant 

involvement and reduced after-hours operating, the ASU 

model potentially improves patient safety. However, shift 

work systems disrupt continuity of care and potentially 

worsens safety. Reassuringly however, the pooled effect of 

these factors appears positive, with all comparative ASU 

studies reporting equivalent or reduced complications.
7
 An 

Australian ASU study found that surgeon-to-surgeon 

handover did not affect patient outcomes,
23

 while in the UK, 

ASU trainees reported greater satisfaction with handover 

practices.
24

 Similarly, our study found that standardised 

patient handover was more likely to occur in ASU models. 

However, such rules’ existence in only 45 per cent of ASUs 

was lower than expected, given the model’s need for 

frequent handover. Structured handovers in general surgery 

are known to significantly increase the quality of 

information transfer.
25

 Hospital departments caring for EGS 

patients, particularly within an ASU model, should examine 

and define their handover protocols. 

 

Limitations of this study include its reliance on descriptions 

from participating doctors, who may be under time 

pressure or new in their position. There were occasional 

instances where surgeons and registrars differed in 

describing their EGS model. Our resolution approach 

described in the Methods section may nevertheless have 

rarely misallocated EGS model. 

 

Conclusion 
ASU or Hybrid models of care for EGS patients may be more 

widespread than currently reported. Introduction of such 

structures is heavily dependent on hospital and staff size 

and trauma subspecialisation, with no single model 

expected to fit all centres. These findings may provide 

guidance for policy makers and hospitals considering 

implementing an ASU. 
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Figure 1: Number of Acute Surgical Unit or Hybrid emergency general surgery models in Australia 
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Figure 2: Distribution of emergency general surgery models by (A) hospital peer group, (B) hospital bed size, (C) number of 

surgeons in on-call pool, (D) Australian state or territory, (E) major trauma model and (F) entity receiving referrals 

overnight 

 

 
Legend 

ASU: acute surgical unit. EGS: emergency general surgery. FRACS: Fellow of the Royal Australasian College of Surgeons. Trad: 

traditional. 

NB.1. Data was available for 119/119 (100%) hospitals for all graphs except Figures 2.C. and 2.E., for which data was available 

for only 104/119 (87%) and 109/119 (92%) sites, respectively. 
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Table 1: Cross-sectional study results by staff and service 
 

Staff or service Number (%) 

Registrars 
  Enrolled/ Declined/ Uncontactable 

 
 115/ 1/ 0 † 

Consultants 
  Enrolled/ Declined/ Uncontactable 

 
 107/ 3/ 10 

EGS model 
 Acute surgical unit n (%) 
 Hybrid  n (%) 
 Traditional n (%) 
 Unknown  n (%) 

 
 33 (28%) 
 31 (26%) 
 55 (46%) 
 1 (1%) 

Services dedicated to EGS patients 
 On-call surgeon n (%) ‡ 
 On-call registrar n (%) ‡ 
 Theatre  n (%) § 
 Beds, any  n (%) 
  No. of EGS beds median (range) 

 
 33 (28%) 
 49 (41%) 
 82 (69%) 
 15 (13%) 
 12 (4 – 28) 

Consultants in EGS on-call roster 
 1 – 4   n with ASU/ total (%) 
 5 – 8   n with ASU/ total (%) 
 9 – 12  n with ASU/ total (%) 
 13 – 16  n with ASU/ total (%) 
 ≥17   n with ASU/ total (%) 

 
 1/ 17  (6%) 
 10/ 38  (26%) 
 8/ 27  (30%) 
 7/ 14  (50%) 
 4/ 8  (50%) 

ASU: acute surgical unit. N: number. †: four sites reported not involving registrars in EGS on-call. ‡: allocated to EGS patients 
for ≥50% of business hours. §: ≥2 protected theatre lists per week for EGS patients. %: percentage. Denominators for all 
percentages are the 119 participating hospitals, unless otherwise specified
  
 


