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Abstract 

Background 

It is often difficult for clinicians in African low- and middle-income countries middle-income 
countries to access useful aggregated data to identify areas for quality improvement. The aim 
of this Delphi study was to develop a standardised perioperative dataset for use in a registry. 

Methods 

A Delphi method was followed to achieve consensus on the data points to include in a minimum 
perioperative dataset. The study consisted of two electronic surveys, followed by an online 
discussion and a final electronic survey (four Rounds). 

Results 

Forty-one members of the African Perioperative Research Group participated in the process. 
Forty data points were deemed important and feasible to include in a minimum dataset for 
electronic capturing during the perioperative workflow by clinicians. A smaller dataset 
consisting of eight variables to define risk-adjusted perioperative mortality rate was also 
described. 
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Conclusions 

The minimum perioperative dataset can be used in a collaborative effort to establish a resource 
accessible to African clinicians in improving quality of care. 

Introduction 

Tracking and interpreting patient outcomes is an indispensable component of clinical audit, 
and quality improvement. Perioperative data can also be used to define surgical indicators in 
planning health system strengthening and to risk stratify patients and decide on the most 
appropriate clinical pathway. However, it is often difficult for clinicians in low- and middle-
income countries (LMICs) to access quality aggregated data to identify areas for quality 
improvement. In African LMICs, clinical data are commonly available only from paper-based 
medical records, and a strategy to routinely collect data using a standardised dataset is lacking. 
Furthermore, there remains a lack of digital health tools for clinicians to use and contribute 
data in African LMICs. These issues significantly disempower clinicians in understanding 
factors determining quality of care, appropriate clinical risk management and advocacy efforts 
with decision-makers [1]. 

The results of the African Surgical Outcomes Study (ASOS) suggest that the quality and safety 
of perioperative care in LMICs is poor in comparison with high-income countries. Surgical 
mortality is twice that of high-income countries [2], and fiftyfold higher for caesarean section 
[3]. 

The Lancet Commission on Global Surgery has proposed global indicators to measure access 
to safe, affordable surgical care [4], which were recently updated [5]. Perioperative clinical 
datasets should include data points to define global surgery indicators, such as Perioperative 
Mortality Rate (POMR) and Surgical Volume, from clinical data aggregated at a population-
level. These data are vital for surgical systems strengthening, and perioperative mortality is a 
crude indication of quality of care. 

Preoperative risk stratification assists in directing care and resources to those patients at highest 
risk for poor postoperative outcome [6, 7]. The dataset required to develop risk prediction tools 
can be used to guide the inclusion of data points in a registry. The ASOS Surgical Risk 
Calculator was developed from the ASOS cohort, and used in the African Surgical Outcomes-
2 Trial [8, 9]. The predictors included in the ASOS Surgical Risk Calculator are similar to 
parsimonious clinical prediction models such as the Surgical Outcome Risk Tool (SORT) [10], 
but the paucity of data currently available for risk stratification tool development precludes 
comparison with broadly applicable prediction tools such as the Universal ACS NSQIP 
Surgical Risk Calculator [11]. 

The African Perioperative Research Group (APORG) is a collaborative responsible for the 
successful execution of multicentre studies and trials in African countries [2, 9, 12]. The Group 
previously determined the top ten research priorities for Africa [13], which included the 
“Establishment of a minimal dataset surgical registry” for Africa. The rationale for this priority 
was to benchmark surgical outcomes across hospitals in Africa. Tracking outcomes can assess 
the success of intervention implementation strategies to improve quality, while ensuring 
resources are not wasted on futile projects. 
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The aim of this study was to develop a standardised (number and definition of data points) 
perioperative dataset to be used in a registry that facilitates risk stratification, quality assurance 
and improvement initiatives, clinical trials, and implementation research for perioperative 
outcomes in Africa. 

Material and methods 

Ethical approval was granted from the Human Research Ethics Committee, University of Cape 
Town (REF 490/2020). A Delphi method approach was used—an accepted method for 
achieving convergence of opinions concerning knowledge solicited from experts, that has been 
adopted for priority setting in medicine [14]. The study was conducted between November 
2020 and July 2021. An open email invitation was sent to all national and hospital leaders who 
have participated in the ASOS studies, inviting them to participate. The invitation was extended 
to prominent Global Surgery advocates. All participants provided written informed consent 
prior to participating in this study. Participation was voluntary. The surveys used a REDCap 
[15] tool designed by Safe Surgery South Africa [16]. The surveys were translated into French 
and participants had the choice of answering the surveys in English or French. 

In the first round, participants were asked to score the importance of suggested (HK) data points 
on a 9-point Likert scale (where 1 was least important and 9 was most important). The 
suggested dataset was developed based on data collected during the African Surgical Outcomes 
Study[2] and the maternal- and neonatal outcomes sub-study of ASOS [3]. Several quality 
process indicators were also added, based on recommendations in a systematic review of 
perioperative quality indicators [17]. The use of these selected indicators is supported by level 
1a or 1b evidence. The data points were presented in the order of the perioperative workflow, 
i.e. preoperative, intraoperative and postoperative. The study information, consent document 
and suggested data points are included as Supplementary Material 1. Participants were 
encouraged to submit other potential data points for inclusion in the minimum dataset, 
comment on each data point, and upload supporting documents (i.e. literature) to substantiate 
suggestions. 

The responses from participants were collated, and the median (IQR) score for each data point 
was determined. Data from incomplete surveys were included. The guidance for scoring was 
the following: Data points that had: (i) a median score between 1 and 3 were considered 
unimportant and were excluded from the dataset for further rounds of the Delphi, (ii) a median 
score between 4 and 6 were considered potentially important and may be included in the 
dataset, and (iii) a median score between 7 and 9 were considered important and were included 
in the dataset. 

In the second round, data points were presented to participants in rank order based on the 
median (IQR) score from Round 1. Additionally, definitions of data points were updated, where 
indicated, based on the comments from participants in Round 1. We (HK & BB) provided notes 
explaining any updating of definitions of the data points. Quality indicators were still indicated 
as such. We indicated when a data point was conditional, i.e. that it depended on the inclusion 
of another data point, and when a data point was calculated from other data points, where 
appropriate. Lastly, we indicated when a data point would be subject to an implementation 
standard, meaning that its use and definition would be determined by the end-users of the 
dataset, and by the objectives for the use of the data point. 
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The use of conditional and inferential (i.e. based on the results of other data points) data points 
to potentially decrease the apparent size of the dataset, was communicated to participants. 

During Round 2, participants were asked to consider how practical or feasible inclusion of each 
data point would be; that is how easy, practical and convenient the data points would be to 
capture (by clinicians or trained data capturers), manage and analyse. Further, participants were 
asked to consider how the data point would be used to identify areas for quality improvement. 
Participants were asked to again score the suggested data points for the minimum dataset using 
the same 9-point Likert scale. Participants were again requested to comment on any or all 
aspects (importance, feasibility, evidence-base, or any other aspect) of inclusion of each data 
point in a minimum perioperative dataset. Participants were encouraged not to discuss their 
submissions with other colleagues to minimise bias. 

In preparation for Round 3, a spreadsheet was drafted with changes to data points made based 
on comments from participants in Round 1 and 2 highlighted in red font. Data points with 
similar definitions and questionable feasibility, based on comments from the first two rounds, 
quality indicators considered not feasible or inappropriate in our setting, and all postoperative 
quality indicators were removed. (Postoperative process quality indicators were considered to 
add a significant burden of data collection, and only simple outcome measures were included). 
References were provided to substantiate changes in definitions of data points 
[18,19,20,21,22]. 

In Round 3, participants discussed the proposed dataset, the changes and proposed omissions, 
via an online, interactive session as part of the consensus process. All the data points in the 
minimum dataset should be feasible to collect in every surgical patient by a clinician (an 
anaesthetic team member for pre- and intraoperative data points, and a surgical team member 
for postoperative data points). The Round 3 discussion focussed on minimising the dataset to 
ensure feasibility of data collection on implementation. 

Following the Round 3 meeting discussion, a recommended minimum dataset for Africa was 
presented to all participants in the final round, with additional data points to be included in an 
extended (or what was referred to as a “core”) dataset. Most participants (75%) had to agree 
on exclusion of data points from the minimum dataset (and for inclusion in an extended 
dataset). The participants also decided to present a smaller “basic” dataset from the minimum 
dataset. 

This e-survey is presented according to the Checklist for Reporting Results of Internet E-
Surveys (CHERRIES) guidelines (Supplementary Material 2). 

Results 

Round 1 

A total number of 75 email invitations to Round 1 were sent. A total of 35 participants from 24 
African countries responded in Round 1, of which 30 surveys were complete. Of the 121 data 
points in the suggested dataset, all except one (“Preoperative B-type Natriuretic Peptide for 
cardiovascular risk stratification done,” which scored a median of 6) scored a median of 7 or 
higher. The result of the first round of this study was that no data points were excluded from a 
proposed minimum clinical perioperative dataset. 
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Round 2 

The 35 respondents to Round 1 were invited to Round 2. Ten data points were removed for 
Round 2 as they are not required for an anonymised data registry, i.e. data points regarding 
identifiers for patients, providers and hospitals; contact details and consent. 

A total of 27 participants responded in Round 2, of which 22 surveys were complete. Of the 
111 variables in the suggested dataset in Round 2, all except one (“Ready for surgical field 
preparation time,” which scored a median of 6) scored a median of 7 or higher. Therefore, 
based on the scoring guidance, we were unable to exclude any of the variables for review in 
Round 3. 

Round 3 

We decided to deviate from the protocol (protocol deviation 1 of 2) and change the format of 
the third round to a live online discussion. This decision was made on the basis that (1) none 
of the variables were eligible for exclusion in both Rounds 1 and 2, and (2) it was possible that 
there was not a common understanding among clinicians that the minimum dataset needed to 
be feasible for clinicians to capture the data. A total of 11 participants participated in the online 
live discussion. In Round 3, the consensus was that there were still too many data points for a 
minimum dataset. Therefore, it was suggested that some of the data points be removed from 
the minimum dataset and added to an extended dataset, i.e. these data points would not be part 
of the mandatory data points for the minimum dataset. The recommendation was that 13 
additional data points be included in the extended dataset. The data points in the extended 
dataset can be added to the minimum dataset at an institutional level to capture data necessary 
for quality improvement at the site. Quality indicators retained were five pre- and intraoperative 
quality indicators, which may influence the most common severe complications after surgery, 
i.e. infectious complications and bleeding. Furthermore, most participants suggested that three 
data points be excluded from the minimum dataset—Body Mass Index, Most Senior 
Anaesthetist present in the operating room, and Intraoperative Normothermia maintained 
(quality indicator). 

Round 4 

To confirm the proposals made during the Round 3 discussion, a survey was distributed to the 
whole participant group as the fourth and final round of the consensus process (protocol 
deviation 2 of 2). A total of 30 participants responded in Round 4. The final consensus still 
included 40 data points, based on the majority (75% and more of participants) opinion in Round 
4. Changes made to the original proposed dataset during the Delphi consensus process were 
indicated in red font. The minimum perioperative dataset, and the smaller “basic” dataset are 
presented in Tables 1 and 2. The final minimum perioperative dataset has been published under 
a Creative Commons Licence (CC BY 4.0) 10.6084/ m9.figshare.19174751. 
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Forty-one respondents participated to any or all of the four Rounds. The number of participants 
during each round, and any or all rounds in the total, is indicated in Table 3, according to 
discipline. 

  

Discussion 

Principal findings 

Using a Delphi consensus process, the authors defined a minimum perioperative patient-level 
dataset consisting of 32 pre- and intra-operative data points (including six process quality 
indicators) and eight postoperative data points that are feasible for clinicians to collect during 
the clinical workflow using digital applications. The smaller ‘basic” dataset consists of eight 
data points. 

Interpretation 

The minimum dataset can be used as a clinical patient-level perioperative registry [23] for risk-
adjusted outcomes in Africa [8] and possibly other LMICs. The data points for an anonymised 
data repository can be extracted from a local (hospital-based or discipline-specific) private data 
repository that contains identifiers for patients and providers, to ensure the quality 
(completeness, uniqueness, timeliness, validity, accuracy and consistency) of data. This 
requires the local repository to adhere to interoperability standards, and use a national master 
patient index and healthcare provider database. The use of a patient registry by clinicians allows 
for the identification of areas for quality improvement at a team (micro) or hospital (meso) 
level [24], and provides evidence supporting advocacy initiatives at a national level. 

Although significant work is still needed at a country level to promote the use of digital tools 
to capture patient-level data and integration of such tools within the national digital health 
architecture, the work reported here is a first step towards establishing a perioperative registry 
that adheres to FAIR (findable, accessible, interoperable, reusable) principles [25]. 

In LMICs, the lack of data analytical resources may impact the ability of clinicians to use data 
in registries to its full potential. Sharing data with adequate safeguards in place, and pooling 
analytical resources, may enable clinicians generating the data to implement and track quality 
improvement initiatives across Africa to address the inequality in healthcare on the Continent. 

Limitations 

The rigour of this Delphi study may be challenged regarding reliability and validity [26]. 
However, we have tried to address these issues as far as possible within the group of 
participants. 
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The definition of a “minimum perioperative dataset’ and its envisaged use were extensively 
discussed with Round 3 participants, but not with the whole group of participants. All 
participants may not have been clear on the application of the knowledge to be gained during 
the consensus process. The limited number of participants in Round 3 may have biased the 
study in the sense that the full group of participants could not participate in the discussion on 
minimising the dataset. The entire group was, however, invited to confirm the suggestions of 
Round 3 participants in the final round. 

A data point to describe the training and/or experience of the anaesthesia provider was not 
included in the dataset. Secondary analysis of the African Surgical Outcomes Study (ASOS) 
demonstrated that anaesthesia provider training may impact on patient outcome after 
procedural sedation [27]. It is therefore reasonable to recommend the inclusion of such a data 
point on implementation of the dataset, despite the consensus reached in this study. 

The dataset does not include variables which may be important in certain surgical populations, 
e.g. paediatric patients. The implementation of the dataset in a paediatric population was not 
explored further. The African Paediatric Surgical Outcomes Study (ASOS-Paeds) is in progress 
and should enable evidence-based updating of the minimum dataset for paediatric-specific data 
points. 

To ensure application of the dataset across information systems, the clinical terminology needs 
to be mapped to digital health standards. This is particularly relevant for data points where no 
global terminology standard is currently in use, e.g. surgical procedure definitions. Future 
modification of data points should be considered, e.g. the use of the GlobalSurg 
Collaborative[28] or the International Classification for Health Interventions definitions. It is 
essential that the dataset definitions and standards are periodically updated according to 
international developments, both from a clinical [29] and digital health perspective. 

A smaller “basic” dataset to define risk-adjusted peri-operative mortality rate (POMR) may be 
feasibly collected in Routine Health Information Systems (RHIS). POMR and surgical volume 
are indicators recommended to guide development of National Surgical Obstetric and 
Anaesthesia Plans [4]. 

Future research 

There is a commitment by the African Perioperative Research Group (APORG) to establish a 
prospective perioperative registry in Africa. It needs to be piloted to confirm feasibility of 
complete data collection on every surgical patient at a surgical facility. Significant clinical 
community engagement, with clear messages regarding the proposed use of the data at all 
levels, is required. Country-level engagement with a network of data users may assist in fund-
raising and sustainability of a registry initiative on a local level. 

Implementation and use of the dataset is likely to require changes to variable definitions, 
terminology and data collection strategies. For example, the definition of postoperative 
mortality to include a 30 day time limit may be possible if local resources for data collection 
are available. It is important that the changes are well motivated and communicated to the 
network of intended data users. The frequency of review of the dataset may depend on 
demonstrating successful initial (pilot) registry implementation. 
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Further work is needed to understand how clinicians can feasibly contribute to a facility dataset 
to describe the context of clinical settings and its impact on patient care. This requires 
collaboration between clinicians, global surgery advocates, government stakeholders and 
policy-makers. 

Conclusion 

This consensus study defining a minimum perioperative dataset is a crucial first step in a 
collaborative effort to establish a perioperative registry for African researchers. 
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