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Surgical clinical trial activity in Australia, 2010–20, by 
specialty: analysis of trial registration data
Claire Greenwell1, Angela Webster1, Ian A Harris2 , David Beard3, Angie Barba1, Sarah J Lord1

Randomised controlled trials (RCTs) support clinical prac­
tice by generating high quality evidence about the safety 
and effectiveness of medical interventions. However, RCTs 

are not required for the regulatory approval of new surgical 
procedures or devices.1 Surgical RCTs are subject to distinct 
practical challenges,2 and the quality of surgical trials has been 
criticised,3 although it appears to be improving.4 Few studies 
have directly compared the design features of surgical and non-
surgical trials, or examined differences between surgical clinical 
trials by specialty. We therefore determined the proportion of 
surgical clinical trials in Australia relative to all clinical trials 
and examined their characteristics, and compared surgical trial 
activity by specialty.

We reviewed all randomised and non-randomised clinical trials 
registered with the Australian New Zealand Clinical Trials 
Registry (ANZCTR; https://​anzctr.​org.​au) or Clini​calTr​ials.​gov 
(https://​clini​caltr​ials.​gov) during 1 January 2010 – 29 February 
2020 that included recruitment of adult participants (18 years 
or older) in Australia. We defined a surgical trial as one in 
which the intervention was delivered by surgeons with the aim 
of improving surgical outcomes for patients (further details: 
Supporting Information, methods). We used information 
in trial registration records to assess trial activity (number 
of trials, planned recruitment size), design (randomisation, 
masking), and industry involvement. For surgical trials, we 
compared these characteristics by specialty (cardio-thoracic 
surgery; otolaryngology, head and neck surgery; general 
[including colorectal] surgery; neurosurgery; orthopaedic 
surgery; plastic and reconstructive surgery; urological surgery; 
vascular surgery; ophthalmology surgery; transplantation 
surgery). We characterised trial activity by specialty as the 
ratio of its proportion of all surgical trials to the proportion of 
in-hospital surgical procedures for the specialty during 1 July 
2010 – 30 June 2020, as recorded by the Australian Institute of 
Health and Welfare.5 If interventions or procedures could be 
performed in more than one specialty, we initially classified it 
under one specialty for the primary analysis, then remapped 
it to the alternative specialty in a sensitivity analysis (further 
details: Supporting Information, methods). Statistical analyses 
were performed in RStudio 2022.7.2.576. We did not seek formal 
ethics approval for our analysis of publicly available data.

Of 12 775 clinical trials with planned recruitment of adults in 
Australia registered during 2010–20, 435 were surgical trials 
(3.4%); 311 surgical (71%) and 8802 non-surgical trials (72%) were 
RCTs, and industry involvement was recorded for 128 surgical 
(29%) and 5531 non-surgical trials (45%) (Box  1). The annual 
number of surgical trial registrations rose from 24 in 2010 to 50 
in 2019; in most years, the largest number of trials registered were 
for orthopaedic and general surgery (Supporting Information, 
figure 1). Clinical trials were identified for each of the ten surgical 
specialties, but the number and their characteristics varied widely 
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1  Characteristics of registered clinical trials with planned 
recruitment of adults in Australia, 1 January 2010 –  
29 February 2020, by trial type (surgical or non-surgical)

Characteristic Surgical* Non-surgical P†

Clinical trials 435 12 340

Registry < 0.001

ANZCTR 376 (86%) 8063 (65%)

Clini​calTr​ials.​gov 59 (14%) 4277 (35%)

Purpose < 0.001

Treatment 371 (85%) 9171 (74%)

Prevention 49 (11%) 1696 (14%)

Diagnosis 9 (2%) 450 (4%)

Other 6 (1%) 1023 (8%)

Recruitment < 0.001

Australia only 372 (86%) 8607 (70%)

Australia and overseas 63 (14%) 3733 (30%)

Planned recruitment size 0.001

1–100 271 (62%) 6981 (57%)

101–1000 154 (35%) 4567 (37%)

More than 1000 10 (2%) 792 (6%)

Randomisation 0.99

Yes 311 (71%) 8802 (72%)

No 124 (29%) 3496 (28%)

Missing information 0 42

Masking (for randomised 
trials)

0.006

Masked 175 (59%) 5650 (67%)

Open 120 (41%) 2755 (33%)

Missing information 16 397

Primary sponsor < 0.001

Government 14 (3%) 410 (3%)

Industry 82 (19%) 4389 (36%)

Other 339 (78%) 7541 (61%)

Industry involvement < 0.001

Yes 128 (29%) 5531 (45%)

No 307 (71%) 6809 (55%)

ANZCTR = Australian New Zealand Clinical Trials Registry. * Excludes 319 trials (2.5%) with 
surgery-related registered trial titles or intervention codes, but which did not meet our 
study criteria for surgical trials. † χ2 tests for difference in proportions. ◆
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(Supporting Information, table 1). The numbers of registrations 
were largest for orthopaedic surgery (142 trials, 33% of surgical 
trials; 7 092 232 procedures, 19% of surgical procedures; ratio, 1.71) 
and general surgery (97 trials, 22%; 9 804 429 procedures, 26%; 
ratio, 0.85). Trial activity relative to procedure number was highest 
for transplantation (ratio, 84.8) and cardio-thoracic surgery (ratio, 
3.47), and lowest for plastic (ratio, 0.42), urological (ratio, 0.42), 
and ophthalmology surgery (ratio, 0.49) (Box 2). In the sensitivity 
analysis, reclassification of trials and procedures that could be 
associated with two specialties changed the ratio for orthopaedic 
surgery from 1.71 to 1.42 and that for neurosurgery from 0.88 to 
1.00 (Supporting Information, table  4). The relationship of the 
numbers of RCTs and procedures by specialty were similar to 
those for all surgical trials (Supporting Information, figure 2). The 
numbers and total planned recruitment size of surgical trials by 
specialty (excluding transplantation surgery) each differed from 
those predicted by the numbers of procedures (χ2 goodness-of-fit 
tests, P < 0.001).

Surgical trials comprised 3.4% of registered Australian clinical 
trials during 2010–20, while 23% of hospitalisations in Australia 
in 2022–23 were related to non-obstetric surgery.6 The propor­
tions of surgical and non-surgical trials that used randomi­
sation were similar, but the proportion that used masking was 
slightly smaller for surgical than non-surgical RCTs (59% v 67%). 
Industry was involved in a smaller proportion of surgical trials 
than of non-surgical trials, possibly reflecting differences in 
regulatory requirements for new devices and medicines.

Differences in the numbers of surgical trials by specialty 
did not reflect differences in the volume of surgical activity. 
Alternative explanations include differences in the use of new 
devices, research training, data collection and audit culture, trial 
infrastructure, academic appointments, and perceived need. 
The volume of surgical activity provides a denominator for 
comparisons of trial activity, but it does not provide information 
about the optimal number of surgical trials for a specialty.

As trial registry records rely on investigator input, our 
comparisons of trial characteristics will be affected if 
important details were omitted. For multinational trials, the 
planned recruitment size included overseas participants, but 
these trials were still relevant to Australian surgical practice. 
Hospital procedures data used to assess surgical activity did 
not include invasive procedures that can be performed by 
physicians or surgeons (eg, colonoscopies), which may have 
led to underestimation of surgical activity for some specialties. 
We examined trial registrations as a measure of the number 
of trials initiated, but not all registered trials are completed.7 
Investigating how many surgical trials are completed and how 
they change practice would be valuable.

We report recent clinical trial activity by surgical specialty 
in Australia, and our findings could inform discussions of 
surgical research priorities and governance. The relatively low 
number of clinical trials in surgery suggests that strategies for 
supporting surgical trials are needed in Australia, including 
dedicated funding. The ANZCTR is a valuable public resource 
for monitoring the impact of such strategies.
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2  Numbers of registered surgical trials by numbers of 
procedures for the corresponding surgical specialty*

* The size of the circle is proportional to the planned recruitment numbers for the 
included trials. The diagonal line indicates the expected numbers of surgical trials were 
the proportions of trials by specialty the same as the proportions of surgical procedures. 
The data underlying this figure are included in the Supporting Information, tables 2 and 
3. ◆
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