
South African Orthopaedic Journal

RESEARCH METHODOLOGY AND STATISTICS

DOI 10.17159/2309-8309/2024/v23n2a7 Bussio HT et al. SA Orthop J 2024;23(2)

Citation: Bussio HT, Swart X, 
O’Connor M, Khanyile S, Koch O. 
The implementation of the South 
African Orthopaedic Registry (SAOR): 
factors that improve usage. SA 
Orthop J. 2024;23(2):99-104. http://
dx.doi.org/10.17159/2309-8309/2024/
v23n2a7

Editor: Prof. Marilize Burger, 
Stellenbosch University, Cape 
Town, South Africa

Received: August 2023

Accepted: November 2023

Published: May 2024

Copyright: © 2024 Bussio HT. This 
is an open-access article distributed 
under the terms of the Creative 
Commons Attribution Licence, 
which permits unrestricted use, 
distribution and reproduction in 
any medium, provided the original 
author and source are credited.

Funding: No funding was received 
for this study.

Conflict of interest: HT Bussio,  
X Swart and S Khanyile declare 
they have no conflicts of interest 
that are directly or indirectly related 
to the research.  
O Koch and M O’Connor are/have 
been members of the South African 
Orthopaedic Association and its 
steering committee for the SAOR. 
Release of data for the purpose 
of the study was unanimously 
approved by members of the 
steering committee, following the 
standard operating procedure 
guidelines for data release, as 
outlined in the approved protocol 
for SAOA Registry data collection 
by Stellenbosch University Health 
Research Ethics Committee 
(HREC), reference number 
B20/08/003 and project ID 15535.

Abstract
Background
Registries have been created to accrue comprehensive clinical data for evaluation, with 
purported benefits for clinical governance, public health and scientific investigation. As has 
been the experience internationally, orthopaedic surgeon contribution to data collection for the 
South African Orthopaedic Registry (SAOR) has been moderate. Due to this response, several 
awareness initiatives were implemented by the South African Orthopaedic Association (SAOA) 
to encourage surgeons to engage with SAOR. This study aimed to evaluate the efficacy of these 
initiatives.

Methods
This retrospective study evaluated SAOR’s operational data between 1 August 2019 and 30 June 
2022. For each month, the number of new surgeons registering, new patients captured, and new 
registry pathways initiated were evaluated. These monthly increases were evaluated relative to 
the implementation of several awareness initiatives. Multiple linear regression was performed 
to determine if any initiative significantly increased recruitment rates. The Strengthening the 
Reporting of Observational studies in Epidemiology (STROBE) checklist was used for reporting. 

Results
Thirty-five months of SAOR operational data were analysed. The cumulative number of surgeons 
enrolled to use the registry by June 2022 was 108, the number of patients captured 9 992, and 
the number of pathways initiated 9 585. Thirty-three awareness initiatives of four types took place 
in the period from January 2021 until June 2022. No interventions increased the recruitment of 
surgeons. Group promotional sessions and virtual group demonstrations significantly increased 
the number of patients captured on the registry. Group promotional sessions significantly 
increased the number of pathways initiated. 

Conclusion
The SAOR was established in 2019 by the SAOA with the intent to improve orthopaedic practice 
in South Africa. Several awareness initiatives have been implemented to engage surgeon 
contributions to the registry, none of which increased enrolment of new surgeons, but some 
of which increased the number of patients captured and pathways initiated. Ways to improve 
surgeon engagement with registries should be the focus of future research.
Level of evidence: Level 4
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Introduction
The terms ‘patient registry’, ‘clinical registry’, ‘clinical data registry’, 
‘disease registry’ and ‘outcomes registry’ are used interchangeably 
to denote the collection of data within the healthcare setting, herein 
referred to as ‘registry’.1 The Agency for Healthcare Research 
and Quality (AHRQ) defines a registry as ‘an organized system 
that uses observational study methods to collect uniform data 
(clinical and other) to evaluate specified outcomes for a population 
defined by a particular disease, condition, or exposure, and that 
serves one or more predetermined scientific, clinical, or policy 
purposes’.1 Registries are distinct from other forms of medical data 
collection on account of the focused collection of predetermined 
data variables for individuals with a defined common feature 
of interest, taking place across multiple sites.2-4 Registries have 
been created to accrue comprehensive clinical data for evaluation, 
with purported benefits for the clinical governance of patient 
care, public health and scientific investigation.5-7 Traditionally, 
registries were developed by organisations or researchers who 
were responsible for the collection of data and analysis for various 
utilities.1 As registries have evolved, patients have become more 
involved in the establishment of registries and capturing their own 
data, in what are termed ‘patient-powered registries’.1 Gliklich et 
al. summarised the types of registries into three variants according 
to the purpose of data collection: 1) those related to monitoring 
patients with a specific disease or condition, 2) registries concerned 
with administered patient care that monitor the investigation, 
management and outcomes of treatment, and 3) those where a 
healthcare product is the focus of interest.8 

Orthopaedic registries largely fall into the latter group, and are 
concerned with implantable medical devices such as those used 
in joint replacement surgery.9 The first joint replacement registry 
is credited to the Mayo Clinic, established in 1969.9 Numerous 
benefits for the collection and analysis of registry data for 
orthopaedic joint replacement surgery have subsequently been 
elucidated. While not comparable to costly, large scale, randomised 
controlled trials in terms of scientific rigour, Robertsson reasoned 
that registries allow identification of subtle differences in implant 
efficacy and early detection of failure, paramount to monitoring the 
outcomes of implantable products.10,11 In some instances, registry 
findings have identified products performing poorly, and provided 
justification for their removal from the market.12,13 Furthermore, 
registries hold a wealth of information that can be used to examine 
research hypotheses and test associations.11 Information such as 
this can lead to changes in practice and improved patient care and 
outcomes.14 Recognising the value of large volume data, several 
countries have sought to develop national joint replacement 
registries.15,16 In some instances, joint registries have been 
expanded to include coverage for implantable devices in other 
orthopaedic subspecialities.17

Following the success of numerous international joint registries, 
members of the South African Orthopaedic Association’s 
(SAOA) executive committee established the South African 
National Joint Registry (SANJR) in 2012.18 As has been the 
experience internationally, barriers to the growth of the registry 
were experienced, including sustainable funding for registry 
maintenance, surgeon compliance with data contribution, and 
poor data quality.18 A European initiative outlined several of the key 
issues with registries based on survey feedback from a number of 
European medical registries.19 Finding consistent funding sources 
was the lead issue raised among the survey participants.19 Several 
issues regarding the data itself were also raised, including the 
responsibilities for data entry, data ownership and the quality or 
completeness of the data captured.19 The need for evidence-based 
guidelines for orthopaedic management in South Africa during 
the COVID-19 pandemic highlighted once more the beneficial 

role of registries: for researching outcomes in order to enhance 
orthopaedic practice and patient care, not only for arthroplasty, but 
for all orthopaedic specialties.20 Subsequently, the South African 
Orthopaedic Registry (SAOR) was initiated, funded by the SAOA. 

The SAOR utilises Pro RegistryTM software on a licence 
purchased by the SAOA, offered by AmplitudeTM Clinical Services 
Limited incorporated registry software (Worcestershire, England). 
All paid-up surgeon members of the SAOA (collectively termed 
surgeons) have access to the registry. The data entered on the 
registry is hosted on a secure server. The surgeons have access 
to information they input and may request access to other surgeon 
data by agreement between surgeons or by formal request to the 
SAOR steering committee. The previous SANJR joint replacement 
data was carried over. The SAOA has assigned the SAOR 
steering committee members to be data controllers, responsible 
for reviewing the purpose for and ethical permissions of all data 
requests. Ethical oversight of the SAOR is held by Stellenbosch 
University Health Research Ethics Committee (HREC). The new 
database incorporates additional avenues for data collection for 
each orthopaedic specialty, and includes a patient portal where 
patient-reported outcome measures can be captured. Furthermore, 
at the time that a patient’s details are input into the registry, they 
can be initiated on one or more pathways by the treating surgeon. 
Pathways are predefined information groups with specific data 
points for collection relevant to a specific orthopaedic condition, for 
example, a hip replacement pathway or a carpal tunnel pathway. 
Pathway data collection represents longitudinal data capture for 
several visits, admissions or surgeries. 

Acknowledging the limitations of the former SANJR, and, working 
on the assumption that the updated registry format would itself not 
improve registry utility, several initiatives were implemented to 
raise awareness and encourage user engagement of the SAOR by 
orthopaedic surgeons nationally. This cross-sectional study aimed 
to evaluate the efficacy of these initiatives by analysing if there was 
a significant change in the rate of utilisation of the registry following 
their implementation. This was assessed by determining if there 
was a significant change in the monthly number of new surgeons, 
new patients, or new pathway inputs, following the implementation 
of each of the initiatives.

Methods
This retrospective cross-sectional study evaluated SAOR’s 
operational data between 1 August 2019 and 30 June 2022. For 
each month, the number of new surgeons registered, the number 
of new patients captured, and the number of new registry pathways 
initiated were recorded. These numbers were evaluated following 
implementation of several awareness initiatives, to determine if 
the initiatives resulted in heightened engagement with the registry. 
The Strengthening the Reporting of Observational studies in 
Epidemiology (STROBE) checklist was used for reporting.21

Following appropriate applications to the Stellenbosch 
University HREC, and Sefako Makgatho University Research 
Ethics Committee (SMUREC) and approval, the deidentified 
requested data was released for analysis. This data was provided 
by AmplitudeTM in the form of monthly reports. The reports quantify 
the total or cumulative number of surgeons, patients and pathways 
(collectively termed participants). Also, the number of new 
surgeons, new patients and new pathways (collectively termed 
new recruitments) were reported at monthly intervals. The number 
of new surgeons was identified by the number of new surgeon 
enrolments to the registry, for data input and access. The number 
of new patients were identified by the number of new patient 
demographic profiles entered, prior to initiation of a patient on a 
pathway. Similarly, the number of new pathways initiated for each 
month were recorded. These new recruitments did not necessarily 
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have completed records; there is no set minimum data requirement 
for surgeon or patient profiles or initiation on a pathway. Repeated 
patient entry is prevented by an alert that appears when attempting 
to capture the details of a patient already in the database. Repeated 
pathways are permissible for a single patient to allow for multiple 
orthopaedic conditions in the same patient.

The awareness initiatives (collectively termed interventions) 
consisted of four varieties. Broadcast emails were sent to all SAOA 
members to encourage registry utilisation. Virtual group sessions 
were held. These were online interactive demonstrations on 
registry use delivered by the software developers and members 
of the SAOR steering committee, which included question and 
answer components. Similarly, there were face-to-face group 
demonstration sessions of the registry, and question-answering 
sessions conducted by members of the SAOR steering committee. 
Finally, group promotion sessions comprised SAOA branch 
meetings, congress in-person presentations or advertisements, 
delivered by members of the SAOR steering committee or SAOA 
members.

Data analysis encompassed review of the total number of 
participants, the recruitment rate or monthly increase in number 
of participants (new recruitments per month), and the cumulative 
recruitment of participants. The estimated increase of recruitments 
per month, related to each intervention, were evaluated, and 
comprised the outcome of interest. This was performed comparing 
the period preceding the initiation of interventions (August 2019 
until December 2020) and the period following this (January 2021 
until June 2022), termed the pre- and post-intervention periods. 
All analyses were conducted in R version 4.2.2 (R Core Team, 

Vienna, Austria).22 Bivariate analysis using a paired t-test examined 
if there existed a statistically significant difference between the pre-
intervention period and the post-intervention period in terms of the 
monthly increase in number of participants per month. This analysis 
was intervention agnostic. Multiple linear regression concluded the 
analysis. The four interventions were modelled simultaneously to 
quantify the extent to which each component influenced the rate 
increase per month. Alpha was considered significant if it was less 
than (not equal to) 0.05.

Results
Description of participants and interventions
Thirty-five months of SAOR operational data were analysed. As at 
the end of June 2022, the cumulative number of surgeons enrolled 
to use the registry were 108, the number of patients captured 9 992 
and the number of pathways initiated 9 585 (Figure 1). A total of 31 
interventions took place at irregular intervals starting from February 
2021. These comprised five broadcast emails, 12 virtual group 
demonstration sessions, one face-to-face group demonstration 
and 13 group promotion sessions. 

Efficacy of interventions
There was a significant increase in the monthly number of patients 
and pathways captured in the period post initiation of interventions, 
signifying an increased rate of recruitment as compared to the 
preceding period that was absent of any interventions (Table I). 
No change in surgeon recruitment rate was observed following the 
implementation of the interventions.
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Figure 1. Graphic representing the cumulative number of surgeons enrolled to use the registry, the cumulative number of patients captured, and pathways 
initiated, since SAOR’s inception, August 2019

Table I: Table comparing the mean monthly increased number of participant recruitments of all three categories in the period preceding, and the period 
following the initiation of awareness interventions, January 2021

Participants

Pre-intervention Post-intervention

p-value
Monthly increase in number of 

participant recruitments

 Mean (SD)

Monthly increase in number of 
participant recruitments

Mean (SD)

   Surgeons 3.27 (4.43) 3.3 (2.52) 0.993

   Patients 156.8 (66.64) 424.4 (169.80) < 0.001*

   Pathways 143.7 (72.04) 396.8 (151.95) < 0.001*

p-value represents the results of the paired t-test; SD: standard deviation; * indicates statistical significance (p-value < 0.05)
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Multiple linear regression models estimated if the monthly 
increase in recruitments was related to the individual intervention 
types. Group promotion sessions conducted at SAOA branch 
meetings and the SAOA congress were significantly associated 
with increased initiation of pathways. Similarly, both virtual group 
demonstrations and the group promotion sessions were associated 
with a significant increase in patients captured. No individual 
intervention increased the number of surgeons enrolling to utilise 
the registry (Table II). Figure 2a depicts the timing and number 
of interventions relative to the cumulative increase in patients and 
pathways following the interventions, while Figure 2b depicts the 
same relative to the cumulative number of surgeons.

Discussion
This study aimed to assess the efficacy of various awareness 
initiatives led by the SAOR steering committee aimed at promoting 
awareness of the SAOR and enhancing surgeon engagement. 
We found that none of the previously conducted interventions 
increased the numbers of surgeons enrolling to use the registry, but 
that virtual group demonstrations and group promotional sessions 
increase the number of patients entered in the registry; and that 

group promotional sessions also significantly increase the number 
of pathways initiated.

It is concerning that no interventions improved the enrolment of 
surgeons to use the registry, but it is perhaps not unexpected. Lee, 
in an editorial regarding the role that registries can play in patient 
safety, explained that surgeons need to ‘buy in’ to the process.23 
By this he referred to the surgeons being willing to share their 
data (including complications) for potential scrutiny. He explained 
that data sharing could benefit patient care but also the individual 
surgeons who would be able to compare their results to the average, 
identify substandard and above-average performance, and attend 
to these areas accordingly.23 Secondly, Lee acknowledged the 
need for resources for data entry and collation.23 The South African 
healthcare system faces numerous challenges, including lack of 
resources and staff attrition, which likely contribute to surgeons 
focusing on the immediate delivery of care with less time available 
to attend to quality improvement.24 Furthermore, in the era of 
electronic health records, which have previously been elucidated 
as burdensome to physicians and contributory to the prevalence of 
burnout, it is foreseeable that orthopaedic surgeons do not want to 
take on additional administrative tasks.25,26 
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Figure 2a. Graphic depicting the timing and number of interventions relative to the cumulative number of patients and pathways

Figure 2b. Graphic depicting the timing and number of interventions relative to the cumulative number of surgeons
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Despite these challenges, increasing surgeon engagement with 
the SAOR should be pursued, considering the myriad benefits 
that registries offer. A systematic review conducted by Mandavia 
et al., entitled ‘What are the essential features of a successful 
surgical registry?’, identified several approaches to engaging 
clinician participation and completion of records.27 The SAOR 
currently applies several of these approaches, and several more 
can still be employed. Features of the SAOR known to increase 
engagement include the fact that it is hosted on an online software 
platform which is available on multiple browsers.27 In addition, the 
SAOR has the capacity to generate printable operative notes and 
compile graphical or data summaries of the surgeons’ practice 
directly from the data entered, both of which may be perceived 
as clinically valuable to surgeons.27 A registry platform that can be 
utilised for research has also been shown to increase participation, 
and is another strength attributable to the SAOR.27 It can be 
argued that the SAOR is too comprehensive and not as intuitive 
as other registries, and that these drawbacks may limit surgeon 
engagement. While the SAOR platform design permits the entry 
of an exhaustive number of variables for any detail the surgeon 
deems pertinent to a patient, it must be emphasised that there are 
no minimum data restrictions, and surgeons should consider that 
successful registries feature a succinct predefined set of pertinent 
variables to speed the data entry process.27 Additional proposals 
for consideration to improve surgeon engagement include the 
issue of certificates based on the level of contribution each surgeon 
has made, as have been implemented in other national registries.28 
However, most effective according to previous investigation, is 
the implementation of a mandatory system of data completion to 
maintain professional council or association membership.27,29

While the interventions did not increase the number of 
surgeons, there was an indication that group promotion sessions 
and virtual group demonstration sessions increased the number 
of patients captured and the number of pathways initiated. This 
is an encouraging confirmation that while interventions do not 
achieve the desired surgeon engagement, they may stimulate 
already registered surgeons to utilise the registry more effectively. 
This may mean that, prior to the interventions, surgeons were not 
aware of the full utility of the registry, or that surgeon interest in the 
registry was renewed through promotion. In both cases, ongoing 
demonstrations and promotions show benefit for continued 
engagement and support of contributing surgeons.

Two potential limitations should be considered when interpreting 
the results. First, the investigation aimed to assess the recruitment 
rate of new surgeons, patients and pathways relative to awareness 
initiatives. The recruitment of patients and pathways particularly 
did not necessarily represent completed data entry for each record 
but were rather an indicator of the initiation of a new record for 
a patient or a pathway. This means that the patient and pathway 

numbers reported herein likely over-estimate the clinically valuable 
data within the registry. The quality of data captured was, however, 
not the focus of investigation in this study. Secondly, the analysis for 
efficacy of each intervention assumed that the effect would happen 
in the same month as the intervention. This assertion was made 
based on the consideration that the effect was likely greatest in the 
period immediately post the intervention. This analysis was further 
complicated by the fact that interventions took place on individual 
days but recruitment rates were calculated by month. This means 
that our findings may or may not reflect the real effect, but are 
likely to be a fair representation of complex human behavioural 
psychology. 

Conclusion
The SAOR, representing the updated SANJR inclusive of all 
orthopaedic subdisciplines and a patient portal, was established 
in 2019 by the SAOA with the intent to improve orthopaedic 
practice in South Africa. Several awareness initiatives have been 
implemented to engage surgeon contributions to the registry, 
none of which increase enrolment of new surgeons, but some of 
which increase the number of patients captured and pathways 
initiated. Future research directed at improving registry utilisation, 
that explore mandated use and incentives for data capture, is 
suggested.
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Table II: Table highlighting the significant increases in number of new monthly recruitments following specific interventions

Intervention
Surgeons Patients Pathways

Estimate CI p-value Estimate CI p-value Estimate CI p-value

Broadcast 
emails

1.24 −2.10–4.57 0.453 25.04 −105.42–155.50 0.697 55.4 −62.39–173.18 0.344

Virtual group    
demonstrations

−0.30 −1.74–1.13 0.435 60.35 4.14–116.56 0.036* 47.74 −2.93–98.41 0.064

Face-to-face group 
demonstrations

−2.94 −10.55–4.67 0.43 50.91 −246.98–348.81 0.729 143.08 −125.82–411.97 0.286

Group promotional 
sessions

−0.55 −2.35–1.25 0.536 138.19 67.82–208.56 < 0.001* 124.2 60.90–187.5 < 0.001*

p-values are the result of multiple linear regression models conducted for each participant group (surgeons, patients and pathways) modelling all four interventions 
simultaneously. CI: confidence interval; * statistically significant (p-value < 0.05)
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