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Perioperative research is currently unco-ordinated in South Africa 
(SA). A large group of investigators and interested individuals 
collaborated under the auspices of the South African Perioperative 
Research Group (SAPORG), the members of which are listed in 
Appendix 1, to address this limitation. This initiative was undertaken 
because the group believed that: (i) collaborative research is necessary 
to address the clinical challenges encountered in perioperative care 
and outcomes, both in SA and globally; (ii) we have the capacity to 
conduct national and international collaborative research in SA;[1] 
(iii) collaborative research conserves the limited research resources 
in SA and globally;[2] (iv) there are urgent public health issues in 
perioperative medicine that need to be addressed to improve the 
health of the SA and/or global surgical populations;[1] and (v) a 
national research priority-setting process[3] is necessary to prioritise 
research in an environment of limited research resources.

Objective
To determine the top ten national research priorities for 

perioperative research in SA, using a national research priority-
setting process.

Methods
A Delphi technique[4] was followed for this national research 
priority-setting project. It was conducted in four rounds. In the 
first round, an open email invitation was sent to approximately 

600 individuals across SA, based predominantly on South African 
Surgical Outcomes Study (SASOS) participation[1] together with 
other perioperative and critical care research leaders who were 
identified to the group. Furthermore, the recipients were encouraged 
to forward the email to other individuals who might be interested 
in the research-setting process. In the first round respondents were 
asked to submit potential research questions or research priority 
areas. The responses were collated, and where appropriate research 
questions were amalgamated by BMB. This resulted in 116 potential 
research priority questions, covering a broad range of questions 
and including proposals within the following fields: national 
pragmatic trials, perioperative outcomes, cardiovascular, critical 
care, education, obstetrics, paediatrics, trauma and resuscitation, 
perioperative ultrasonography, burns and perioperative airway 
management.

In the second round, these 116 potential research priority 
questions were circulated to all the respondents. They were asked 
to rank the top ten research questions, and where possible to 
provide justifications for inclusion or exclusion of priorities. In 
the third round, the same 116 questions were presented in rank 
order based on the responses from round two, with all submitted 
justifications attached. In this round the respondents were asked 
to consider re-ranking their previous submission from round two, 
based on the priorities ranking and justifications of the group. If 
the respondents preferred not to change their previous rankings, 
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they were encouraged to provide justifications for taking such a 
position. For the second and third rounds of the Delphi process, the 
respondents were encouraged not to discuss their submissions with 
other colleagues to minimise bias.

The final Delphi stage took place at a workshop on 12 September 
2015. At the workshop, a discussion of the justifications of the 
suggested top 15 research priorities was held. Following the open 
discussion, a final round of the Delphi process was conducted. Eight 
random small groups discussed and then submitted their top ten 
priorities from the list. The final top ten national research priorities 
were determined from this process.

Statistical analysis
The rank-order of the research priorities for each round was 
established using a reverse scoring system, i.e. a respondent’s rank of 
1 received 10 points, down to a rank of 10, which received 1 point. 
The scores of the respondents were combined for each round to 
develop the research priority rank order.

Results
The top ten national research priorities for perioperative research 
in SA following the four rounds of the Delphi process are shown in 
Table 1.

Discussion
Ten national research priorities for perioperative research in SA 
have been identified. These priorities provide the structure for a 
national collaborative perioperative research programme for the next 
few years in SA. Importantly, the research priorities cover a diverse 
field, suggesting that the process was not biased towards a single 
interest group. The Delphi process for research priority setting is well 
established, and is used in the UK to determine research priorities for 
potential funders.[3]

Priority 1. Establishment of a national database of (a) 
critical care outcomes, and (b) critical care resources
Critical care medicine crosses virtually every perioperative discipline. 
It is well placed to serve as a platform for perioperative research, 
optimisation of practices, and assessment of needs and resource 
allocation. However, currently these objectives cannot be met because 
critical care data are either not being collected in a useful format 
or not being shared at a national level. Many developed countries 
have implemented expensive databases for these purposes, but they 
are currently not feasible in SA because of financial, resource or 
manpower constraints.[5-7]

As critical care is an over-subscribed resource in SA,[1] a national critical 
care database would allow for the monitoring of the success of national 
interventions to improve outcomes, quality performance evaluation, and 
future planning and management of resources.[8] The SAPORG aims to 
create a critical care platform through integration of a minimum dataset 
from current regional databases. In addition, critical care databases 
currently in use that are deemed suitable for national use will be offered for 
use around the country. The goal is to establish a national database system 
that is of low cost, flexible for the needs of research and clinical use, and 
integrated into critical practice in order to negate the duplication of data 
capture for both research and clinical work.

Priority 2. A randomised controlled trial of 
preoperative B-type natriuretic peptide (BNP)-guided 
medical therapy to decrease major adverse cardiac 
events following non-cardiac surgery
Integration of biomarkers into clinical practice is based on a 
progressive six-phase evaluation, which includes: (i) proof of concept; 
(ii) prospective validation; (iii) demonstration of incremental 
value; (iv) clinical utility; (v) improved clinical outcome; and (vi) 
cost-effectiveness.[9] The current data on BNP for preoperative 
risk assessment fulfil proof of concept for cardiovascular compli-
cations,[10,11] validation in prospective studies,[12,13] incremental value 
by significantly improving the revised cardiac risk index’s prediction 
of major adverse cardiac events,[14] and clinical utility through 
a significant improvement in preoperative risk classification.[15] 
Importantly, the fifth stage of integration of a biomarker into clinical 
practice demands demonstration that biomarker-directed therapy 
improves clinical outcome. This has been shown in a non-surgical 
population[16] where a more aggressive heart failure therapy regimen 
driven by targeting the BNP level was generally well tolerated in the 
elderly and associated with significantly fewer cardiovascular events.

We believe that this is one area where as South Africans we 
could make a global impact on perioperative cardiovascular patient 
outcomes, because this is a simple intervention that is potentially 
readily accessible to our patients owing to bedside test availability.

Priority 3. A national prospective observational study of 
the outcomes associated with paediatric surgical cases
Children represent a significant proportion of the SA population, 
with 30% of the population aged <15 years,[17] yet there are few data 
on paediatric morbidity and mortality following surgery in SA. 
We have little information on the number of children undergoing 
surgery, who is providing their anaesthesia (specialist v. non-
specialist anaesthetists), or the quality of the perioperative care they 
receive. These data are essential in order to understand the current 
paediatric perioperative morbidity in SA.

Performing a South African Paediatric Surgical Outcomes Study 
would address some of the limitations in our understanding of 
paediatric surgical outcomes in SA. This study would identify risk 
factors associated with poor outcomes, and potential interventions 

Table 1. Top ten national research priorities for perioperative 
research in SA
1.    Establishment of a national database of (a) critical care 

outcomes, and (b) critical care resources

2.    A randomised controlled trial of preoperative B-type natriuretic 
peptide-guided medical therapy to decrease major adverse 
cardiac events following non-cardiac surgery

3.    A national prospective observational study of the outcomes 
associated with paediatric surgical cases

4.    A national observational study of maternal and fetal outcomes 
following operative delivery in SA

5.    A stepped-wedge trial of an enhanced recovery after surgery 
programme for (a) surgery, (b) obstetrics, (c) emergency surgery, 
and (d) trauma surgery

6.    A stepped-wedge trial of a surgical safety checklist on patient 
outcomes in SA

7.    A prospective observational study of perioperative outcomes 
following surgery in district hospitals in SA

8.    Short-course interventions to improve anaesthetic skills in rural 
doctors

9.    Studies of the efficacy of simulation training to improve (a) 
patient outcomes, (b) team dynamics, and (c) leadership

10.  Development and validation of a risk stratification tool for SA 
surgery based on the SASOS data
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that could improve the quality of care and outcomes in paediatric 
surgery in SA in the future. These data would be valuable to 
clinicians, policymakers and healthcare funders.

Priority 4. A national observational study of maternal 
and fetal outcomes following operative delivery in SA
Perioperative maternal and fetal morbidity and mortality remain a 
significant public health problem in SA. The caesarean section rate 
has increased globally,[18] yet there remains no clear evidence that it is 
associated with an improvement in maternal or fetal outcomes.[19] In 
SA, a woman is three times more likely to die following an operative as 
opposed to a vaginal delivery.[20] Maternal haemorrhage is the leading 
cause of obstetric mortality in SA, and it accounts for a third of all deaths 
at caesarean section.[21] Furthermore, caesarean section is associated with 
increased morbidity for both mother and fetus.[22] Unfortunately there 
are still few data describing the determinants of adverse maternal and 
fetal outcomes in SA, and these data remain largely retrospective and 
incomplete.[21,23] There is an urgent need to evaluate maternal and fetal 
outcomes of operative delivery in SA.[20] Only once we understand the 
degree of this problem will we be able to target resource allocation and 
public health interventions that will improve maternal and fetal outcomes.

Priority 5. A stepped-wedge trial of an  
enhanced recovery after surgery (ERAS) programme  
for (a) surgery, (b) obstetrics, (c) emergency surgery, 
and (d) trauma surgery
Surgery is associated with significant morbidity and mortality. 
Perioperative care in SA is fragmented, with little interaction between 
various disciplines and role-players. Many aspects of perioperative 
care in SA are not evidence based, and outcome data are lacking. 
The ERAS programme addresses these shortcomings. It is a 
patient-centred, evidence-based, multidisciplinary team approach 
to perioperative care with clinical outcome, functional recovery, 
patient experience and compliance with guidelines measured and 
analysed. Feedback on individual and institutional performance by 
the profession for the profession is provided regularly.[24,25]

The programme was established by the ERAS Society and is fully 
integrated into perioperative care programmes in the UK, Sweden, 
Denmark, Spain, New Zealand and parts of Canada. It has resulted 
in a significant reduction in postoperative complications (40 - 50%) 
and length of stay (30 - 40%), and in significant cost saving.[24-27] The 
programme has not been implemented in a low- to middle-income 
country (LMIC) where resources are limited, healthcare systems 
differ from those in high-income countries and access to healthcare 
is difficult. However, the potential benefits to patients, healthcare 
providers and funders are potentially considerable in SA.

Priority 6. A stepped-wedge trial of a surgical safety 
checklist (SSC) on patient outcomes in SA
Meta-analyses of observational data have shown that the use of an SSC 
significantly improves patient outcomes after surgery, including a reduction 
in mortality.[28,29] Although there are few randomised controlled trials, they 
seem to support this conclusion.[30-32] Despite this compelling evidence, 
and health policies mandating the use of an SSC in many countries, 
including SA, successful uptake and implementation has not always been 
achieved.[33] Further studies on the implementation and outcomes of the 
SSC would require a stepped-wedge cluster design, as it would no longer be 
deemed ethical to withhold the use of an SSC in a control group.[31,34] The 
rationale for a trial on the implementation of an SSC in SA is twofold, as the 
trial: (i) effects the implementation of a mandated, essential public health 
intervention provision; while (ii) simultaneously providing additional 
high-level evidence to aid universal uptake of the SSC.

Priority 7. A prospective observational study of 
perioperative outcomes following surgery in district 
hospitals in SA
Apart from the outcomes gathered by the Confidential Enquiries 
into Maternal Deaths,[21] relating largely to caesarean sections, there 
are no reliable or comprehensive data on the outcomes, or indeed on 
the quantity and types, of procedures that are performed at district 
hospitals in SA. Indeed, the SASOS had a small and unrepresentative 
sample of eight district hospitals in SA, constituting only 6.4% of 
the patients in the study.[1] Surgery is considered particularly cost-
effective in LMICs,[35] even extending to the management of chronic 
diseases such as diabetes mellitus.[36] In order to realise these benefits 
at district hospital level, a prospective observational study of numbers 
and types of procedures, and the associated patient outcomes, will be 
useful to both health system managers and planners, and educators 
responsible for the training of future doctors in district hospitals.

Priority 8. Short-course interventions to improve 
anaesthetic skills in rural doctors
Anaesthesia-related maternal mortality in rural hospitals remains 
unacceptably high in SA.[21] Improving the anaesthetic skills of 
doctors practising in rural hospitals has the potential to address 
this important public health problem. Short-course interventions 
include the development of online anaesthesia courses, simulation 
courses and telephonic support following onsite learning. In order to 
assess the efficacy of these interventions, it is planned that pre- and 
post-course performance and subsequent retention of skills will be 
assessed.

Priority 9. Studies of the efficacy of simulation training 
to improve (a) patient outcomes, (b) team dynamics, 
and (c) leadership
Simulation can be used as an adjunct for training and assessment of 
doctors at various levels of experience. This can include new skills and 
emergency simulation training. Its use has become widespread in medical 
education, and a recent SA anaesthesia study has shown that it is feasible 
as an assessment tool in this country.[37] Implementing anaesthesia 
simulation training in SA has the potential to improve anaesthesia skills 
of interns, community service doctors and rural doctors.

The goal is to ensure collaboration between the current SA simulation 
centres in order to develop a medical simulation curriculum. A focus 
of the research will also be to establish acceptable patient outcomes to 
monitor the utility of the simulation training in SA.

Priority 10. Development and validation of a risk 
stratification tool for SA surgery based on the SASOS 
data
Risk stratification tools serve to identify characteristics that can be 
used to categorise patients at high risk for particular outcomes[38] 
and may therefore serve as prognostic tools. Risk stratification 
tools may further assist in identifying modifiable risk factors 
that can be managed to decrease the incidence of postoperative 
complications and mortality. Such tools can also be developed to 
identify interventions to improve quality of care or reduce costs. 
The SASOS recorded information regarding postoperative mortality, 
intensive care admission and duration of hospital stay in elective, 
urgent and emergency non-cardiac, non-obstetric cases in adults.[1] 
Currently this remains the only available prospective observational 
dataset for perioperative care in SA.

The SASOS dataset fulfils a number of the criteria necessary to 
develop an appropriate valid risk stratification tool for perioperative 
outcomes in SA, as the data are from SA surgical patients, and the 
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tool will be applied to the same group of patients. Furthermore, the 
definitions for risk factors and outcomes will be consistent between the 
derivation and validation of the risk prediction tool.[39] It is possible that 
the development and validation of an SA perioperative risk stratification 
tool could contribute substantially to perioperative care in SA, in 
both the private and public sectors, through identification of risk and 
allocation of timeous interventions to modify perioperative risk.

Limitations of the national research priority-setting 
process
This is the first time such an initiative has been undertaken, and it is 
likely that some important role-players in perioperative research were 
not included in the process. However, the fact that the priorities cover 
a broad range of topics, and that over 600 perioperative investigators 
were contacted around the country, suggests that this is at least an 
acceptable starting point.

This process also did not include patients in the research priority-
setting process. Ideally, this should be an objective for future national 
research priority-setting meetings.[3]

Conclusions
The top ten national priorities for perioperative research in SA are 
presented following a national research priority-setting process using 
the Delphi technique. These research priorities provide the structure 
for an intermediate-term research agenda.
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