a @ This open-access article is distributed under
Creative Commons licence CC-BY-NC 4.0.

Orthopaedic referrals using a smartphone app:
Uptake, response times and outcome

R W Morkel, MB ChB; T N Mann, BSc, BSc (Med) Hons, MPhil, PhD; G du Preez, MB ChB, FC Orth (SA);
J du Toit, MB ChB, FC Orth (SA), MSc (Clin Epidemiol)

Division of Orthopaedic Surgery, Department of Surgical Sciences, Faculty of Medicine and Health Sciences, Stellenbosch University,
Cape Town, South Africa

Corresponding author: R W Morkel (rwmorkel@gmail.com)

Background. It is well established that South Africa (SA) suffers an immense burden of violence and injuries. The responsibility of
providing care for these injuries falls mainly on public health services, resulting in overloading of the health system. Prior to a recent
intervention, the large burden had been exacerbated by limitations in the traditional referral system that highlighted the need for a better
referral system. Vula’s smartphone app was introduced at Tygerberg Hospital in August 2016. This study evaluated the uptake, response
times and outcomes using this app.

Objectives. The main objectives of the study were to describe: (i) the number of referrals; (ii) referral response times; (iii) referring facilities;
and (iv) referral outcomes. Secondary objectives were to: (i) evaluate whether the referral outcome pathway was appropriate; and (ii) assess
professional conduct and evidence of upskilling.

Methods. This retrospective, descriptive study investigated Vula app referrals to the Division of Orthopaedic Surgery at Tygerberg Hospital
between 1 August 2016 and 31 March 2017. Vula was advertised to key facilities in the hospital’s referral network. All referrals to the
division during the study period were systematically included in the analysis of operational outcomes, although some were excluded from
the subsequent referral outcome analysis. Operational outcomes included the number of referrals, referring facilities and referral response
times. Referral outcome analysis included the clinical diagnosis, referral pathway, whether the referral was used for upskilling and whether
it was conducted in a professional manner.

Results. A total of 2 275 referrals from 39 different facilities were received during the study period from 238 individual users; 50% of
referrals received a response within 11 minutes, while a small percentage received no response. Clinical and demographic characteristics
of 1 985 patients included in the referral outcome analysis indicated that the majority of trauma and emergency referrals involved males,
with closed fractures being the most frequent clinical presentation. Although the most common referral outcome was immediate transfer,
one-third of the patients were treated at the referring hospital with advice only.

Conclusions. The large volume of orthopaedic referrals received through the Vula app suggests that Vula represents a successful alternative
to traditional referral methods. Referrals managed by advice only could suggest that Vula facilitates some relief for the overburdened trauma
services. Future research could further explore Vulas role in strengthening the public health system, including interventions for high-
volume referral areas and upskilling of referring health workers.
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It is well established that South Africa (SA) suffers from an immense
burden of violence and injuries, with an estimated 157.8 injury deaths
per 100 000 population in the year 2000."*! This injury mortality rate
was notably higher than the 139.5 injury deaths per 100 000 for the
African continent as a whole and almost double the global average of
86.9 per 100 000 over the same period.!"! Nevertheless, deaths due to
injury represent only a small fraction of all injuries, and much larger
numbers of patients would have required treatment for non-fatal
injuries.”) While less is known about the burden of non-fatal than
fatal injuries in SA, a previous estimate suggested a trauma caseload
of >3 million per year’® and local studies have confirmed a high
burden of trauma in Western Cape Province.*”! The responsibility
of providing care for these injuries falls mainly on the public health
services!® that deliver care to 84% of the population,” including
tertiary-level facilities such as Tygerberg Hospital in the Western
Cape. Tygerberg Hospital serves approximately half of the province,
including the eastern and northern parts of the Cape Metro and three
rural districts — a catchment area population of >3.4 million."”) While
the hospital itself is a level 1 trauma centre with highly specialised

services, certain peripheral health facilities in the hospital’s catchment
area have limited expertise!'"'? and frequently refer patients to this
tertiary facility for primary- and secondary-level trauma care. This
situation has resulted in considerable strain on trauma services at
the hospital, with internal audits indicating that the Division of
Orthopaedic Surgery managed 1 100 - 1 400 trauma and emergency
cases per month in 2016.

Prior to a recent intervention, the large burden of trauma
and emergency cases had been exacerbated by limitations in the
traditional referral system — telephone-based referrals via the hospital
switchboard. For the referring health worker, telephone referrals
involved lengthy, unproductive time spent waiting on the line and the
risk of dropped calls, whereas for the responding registrar they meant
the added pressure of attending a landline connection while managing
emergency cases. Further challenges of telephone referrals included
medicolegal concerns such as supplementary use of WhatsApp or
MMS (Multimedia Messaging Service) to share confidential patient
images!!>1¢
plans prescribed during a telephonic discussion. These problems

I'and no record of the information provided or treatment
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clearly highlighted the need for a better referral system that could
address the existing issues and assist with clinical decision-making.
It was envisaged that this in turn would help to avoid unnecessary
transfers and so relieve some of the burden on the overloaded tertiary
trauma services.

The intervention subsequently adopted was to incorporate the
Vula smartphone app (www.vulamobile.com) as part of standard
operating procedure for orthopaedic trauma and emergency referrals
to the registrar on call. Developed in response to the challenges of
rural healthcare in SA, the POPI (Protection of Personal Information
Act)-compliant app was intended to provide quick access to specialist
advice and an efficient means of referral between health workers and
specialist care. Although it was originally designed for ophthalmology
referrals, Vula has since been expanded to over 16 specialties, each with
its own custom-designed referral template for clinical information
and images. Further details of the app and considerations around its
use for burn referrals have been published elsewhere.'*!”) In August
2016, the Division of Orthopaedic Surgery at Tygerberg Hospital was
the first orthopaedic department to introduce referrals via the app,
and awareness of this new referral option was specifically promoted
through visits to key health facilities in the hospital’s referral network.
In theory, Vula had several advantages over traditional phone-based
referrals. For example, more structured, relevant clinical information
and images may have allowed for more informed clinical decision-
making and increased scope for up-skilling the referring health
worker.!”! Furthermore, use of a personal smartphone rather than a
landline may have been more convenient for referring health workers
and improved response times from the registrar on call. However,
in practice little was known about the outcomes of referrals through
Vula and whether this referral method appeared to be useful and
clinically safe for orthopaedic trauma and emergency referrals in the
Western Cape public health context.

Objectives

The main objectives of this study were to describe: (i) the number of
referrals; (ii) referral response times; (iii) referring facilities; and (iv)
referral outcomes. Secondary objectives were to: (i) evaluate whether
or not the referral outcome pathway was appropriate; and (ii) assess
professional conduct and evidence of upskilling within the referrals.

Methods

Study design

This retrospective, descriptive study investigated Vula app referrals
to the Division of Orthopaedic Surgery at Tygerberg Hospital
between 1 August 2016 and 31 March 2017. This period coincided
with adoption of Vula as part of standard operating procedure for
trauma and emergency referrals and use of the app over the first 8
months of implementation.

Setting

Tygerberg Hospital is one of two level 1 trauma centres in the
Western Cape and serves approximately half of the province. Other
established public orthopaedic services in the hospital’s catchment
area at the time of the study were Paarl Hospital, Worcester Hospital
and to a lesser extent Khayelitsha Hospital. The introduction of Vula
was advertised to key hospitals and clinics in the Tygerberg Hospital
referral network. Clinicians who referred via the traditional pathways
were informed about the Vula app by the orthopaedic registrar and
encouraged to start using it. However, traditional referral platforms
remained in place alongside Vula, so that referring health workers
were free to choose their preferred method of referral.

Referrals

All Vula referrals to the Division of Orthopaedic Surgery at Tyger-
berg Hospital during the study period were systematically included in
the analysis of operational outcomes. However, inappropriate referrals,
referrals with missing data, duplicate referrals and test referrals
were excluded from the subsequent referral outcome analysis. The
aforementioned referrals were included in the operational analysis
as they contributed to the overall burden of referrals to be assessed
by the registrar on call. However, they could not be meaningfully
analysed for the referral outcomes. For example, inappropriate
referrals included elective referrals rather than trauma or emergency
referrals. Referrals with missing data included instances in which the
referral did not receive a response from the orthopaedic registrar, or
a question posed by the registrar that received no response from the
referring health worker. Inclusion of duplicate referrals would have
introduced error into the description of referral outcomes, and test
referrals were those in which users were clearly experimenting with
the app’s functionality rather than submitting a genuine referral.

Data collection

A dataset of all Vula referrals to the Division of Orthopaedic
Surgery during the study period was obtained from the operators
of Vula Mobile. No patient identifiers were included in the dataset.
Extraction of the data was therefore compliant with POPI, as POPI
does not apply to anonymised data. However, the dataset contained
administrative data such as referral date, time and referring facility.
Furthermore, it included clinical and demographic data for each
patient referred and the communication between the referring
health worker and orthopaedic registrar on call via the ‘chat’
function of the app. All referrals were analysed and any points of
uncertainty during the referral analysis were noted and subsequently
resolved in consultation with a senior consultant. Referral outcomes
were captured into a predesigned Excel spreadsheet, version 2010
(Microsoft, USA), using drop-down menus.

Operational outcomes

Operational outcomes determined directly from the dataset included
the number of referrals, referring facilities and referral response
times. Referral response time represented the time period between
submission of the referral by the referring health worker and the first
reply from the orthopaedic registrar.

Referral outcomes

The demographic characteristics of referred patients were determined
directly from the dataset. Furthermore, chat communication between
the referring health worker and the registrar was analysed to
determine the clinical diagnosis, the referral pathway and the
appropriateness of the pathway chosen. Referrals were categorised
as accepted for immediate transfer to Tygerberg Hospital, booked
for an orthopaedic outpatient appointment at Tygerberg Hospital,
or managed by providing recommendations for further care at the
referring facility (‘advice only’). The referral pathway allocated was
subsequently categorised as ‘appropriate’ or ‘inappropriate’ according
to whether the decision made was agreed upon by the registrar
performing the analysis. This evaluation was informed by an initial
training period during which the registrar assessed referrals together
with a senior consultant.

Additional outcomes from analysis of chat communication
included whether the referral was conducted in a professional manner
and whether the referral had been used as a means of upskilling the
referring health worker. Black’s Law Dictionary describes professional
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conduct as the accepted manner in which a professional will act,'®
and for medical professionals, this includes aspects such as accepting
responsibility and showing respect for patients.” Using these concepts
and the Health Professions Council of South Africa’s core ethical
values and standards for good practice®?! as reference, referrals
were categorised as ‘professional conduct’ or ‘unprofessional conduct’
Upskilling is defined by the Cambridge Dictionary as a process of
teaching new skills.”?! In the context of the referrals, cases in which
the referring health worker was given additional information, feedback
or help over and above what was needed to make the diagnosis and
referral arrangements were categorised as ‘upskilling, whereas the
absence of this aspect was categorised as ‘no upskilling.

Data analysis

Categorical data were presented as frequencies (%), whereas contin-
uous data were tested for normal distribution and presented as
means and standard deviations or medians and interquartile ranges,
as appropriate. All statistical analyses were performed in Graphpad
Prism version 6.00 (GraphPad Software, USA).

Ethical considerations

The study was approved by the Health Research Ethics Committee of
Stellenbosch University (ref. no. S17/01/019) and the management of
Tygerberg Hospital. The dataset of Vula referrals made available for
the study did not include any patient-identifying information such as
the names, medical record numbers or contact information of those
referred, to protect patient privacy and confidentiality.

Results

Operational outcomes

A total of 2 275 referrals were received during the study period,
with a progressive increase from 108 referrals in the first month to
401 in the eighth month of implementing Vula (Fig. 1A). Referral
response times were skewed towards quicker responses, with 50%
of referrals receiving a response within ~11 minutes each month
(Fig 1B). However, the time frame for ‘slower’ responses decreased
over the study period, with 75% of cases receiving a response
within 58 minutes in the first month v. 22 minutes in the 8th month
(Fig. 1B). Although a small number of referrals per month received
no response, this decreased from 10% of referrals in the first month
to <3% from the 4th month onwards.

Referrals were received from 39 different facilities, including
15 hospitals and 22 primary healthcare facilities. Most referring
facilities were within the Cape Metro (n=32, 82%), with the
distribution of referrals by facility that submitted >5 Vula referrals
over the study period shown in Fig. 2. There were 238 individual
users who submitted referrals through Vula and 25 registrars at
Tygerberg Hospital who responded to Vula referrals.

Referral outcomes

Of the 2 275 referrals received, 290 were excluded from the referral
outcome analysis (Fig. 3). Referrals excluded due to missing data
were distributed throughout the 8-month study period rather than
concentrated at the start of implementation. Clinical and demographic
characteristics of the 1 985 patients included in the referral outcome
analysis indicated that the majority of trauma and emergency
referrals involved males (n=1 260, 63%), with closed fracture the most
frequent clinical presentation (n=1 254, 63%) (Table 1). Although the
most common referral outcome was immediate transfer (n=899,
45%), one-third of the patients were treated at the referring hospital
with the advice given by the registrar on call, without any need for
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Fig. 1. (A) Number of Vula referrals per month, and (B) Vula referral
response times per month. Response times are presented as median and 75th
percentile.

Table 1. Clinical and demographic characteristics of patients
referred through Vula

Complete referrals

(N=1985)

Demographics

Age, median (IQR)* 32 (18 - 47)

Male gender, 7 (%) 1260 (63.5)
Clinical diagnosis, n (%)

Closed fractures 1254 (63.2)

Infections 257 (12.9)

Open fractures 169 (8.5)

Soft-tissue injuries 167 (8.4)

Dislocations 91 (4.6)

Other 48 (2.4)

IQR = interquartile range.
*Missing data (n=3).

review at Tygerberg Hospital (Fig. 4). Verification of the referral
outcome confirmed that the pathway chosen was appropriate in 1 919
cases (97%). Furthermore, 1 977 referrals (>99%) were conducted in a
professional manner, and 522 (26%) contained evidence of upskilling.
Cases identified as unprofessional conduct ranged from obvious
unprofessional behaviour to subtle unprofessionalism. Examples
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Fig. 2. Vula referrals by facility within the Cape Metro. Only facilities with 25 referrals during the
study period are shown. Blue labels indicate <50 referrals, purple labels 50 - 99 referrals and red labels

>100 referrals.

included referring doctors being told to
re-refer the next day, threatening referring
doctors with archiving referrals, blaming
peripheral services for blocking beds at
tertiary institutions, and not being sensitive
to challenges faced by district or regional
healthcare services. There was also a case
where a registrar on call took personal
offence to the referring doctor’s conduct
and responded in a menacing manner.
Examples of upskilling included giving the
reasoning behind a decision made, sending
photos and instructions on how to apply a
certain method of casting for some fracture
patterns, providing detailed treatment
instructions with acceptable parameters of
management, and sending feedback to the
referring doctor after clinically reviewing
a patient.

Discussion

The first finding of the study was that
the Division of Orthopaedic Surgery at
Tygerberg Hospital received 2 275 trauma
and emergency referrals via the Vula app
over the study period, involving 39 different
health facilities and 238 referring health
workers. When compared month to month,
there was an almost four-fold increase
from 108 referrals in August 2016 to 401
in March 2017. Response times improved
despite the increasing number of referrals,
with 75% of referrals receiving a response
within 58 minutes in the first month v.
within 22 minutes by the 8th month. The
growing number of referrals in a short space
of time suggests that health workers were
comfortable with using the app and that
Vula represents a successful alternative to
traditional referral pathways.

The second finding of the study was that
647 patients, one-third of those referred,
could be treated at the referring hospital or
clinic with advice provided by the registrar
on call. Avoiding unnecessary transfers to
Tygerberg Hospital is a key component
in relieving some of the burden on these
tertiary trauma services. Furthermore,
treating patients at the referring facility
would have avoided transport costs as well
as the higher cost of tertiary-level care,®!
thereby reducing the overall cost to the
health system.!® The patient outcome
associated with advice-only referrals was
not investigated further. However, the
finding that the referral pathway allocated
was appropriate in 97% of cases suggested
that clinical decision-making based on Vula
referrals appeared to be sound.

Other notable findings from the study
were that professionalism was maintained in
99% of the referrals reviewed and that registrar
feedback through the app was used as a form
of upskilling in ~1 in 4 cases. Although these
outcomes are somewhat subjective, they are
important aspects of the daily environment
in the healthcare system and provide further
insight into the use of Vula. For example,
professional conduct on Vula may help to
create trust between colleagues and improve
future collaboration within common referral
networks. Conversely, upskilling through
Vula has potential to inform future manage-
ment of cases with a similar presentation,
possibly improving future patient care and
reducing dependence on Tygerberg Hospital
consultations and transfers.

The current study was the first to assess
orthopaedic referrals through the Vula app,
and there was little existing literature to
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which the findings could be compared.
For instance, although there are numerous
examples of teleconsultation in other medi-
cal specialties,*! there appeared to be little
existing literature on mHealth in ortho-
paedics referrals. Previous studies relating to
the Vula app have focused on considerations
around its use for burn referrals>'”" and
did not report outcomes such as referral
distribution and referral outcome as in the
current study. It is noted, however, that
qualitative research on expectations around
the app identified a possible role for
education through Vula™! - a suggestion
supported through evidence of upskilling
in some of the current referrals. Patient
demographic characteristics observed in the
current study are in keeping with previous
trauma studies in our setting, including a
predominance of male patients aged <40
years.67:
among the first to describe the clinical
diagnosis of orthopaedic trauma referrals,
with previous studies focusing largely on
mechanism of injury.!®7!

! However, the current study was

There were no retrospective records of
telephone referrals against which the Vula
referrals could be compared. It was therefore
not possible to evaluate what proportion
of all orthopaedic trauma and emergency
referrals were received via Vula, how Vula
response times compared with waiting times
for landline referrals, or what proportion of
landline referrals were managed with advice
only. While the extent of the differences
was unclear, it was anticipated that referrals
via the app would have resulted in less
unproductive time for the referring health
worker and that the structured presentation
of the clinical information and images in the
app would facilitate confidence in clinical
decision-making, including an advice-only
referral outcome.

While collecting data on telephone
referrals would be challenging and labour
intensive, the automatic, permanent record
of all Vula referrals provided valuable
information for auditing and health system
strengthening. For example, mapping
of referrals in the current study showed
that Helderberg Hospital and Karl Bremer
Hospital were among the top contributors of
trauma referrals to Tygerberg Hospital and
should be prioritised for strengthening of
orthopaedic services. A further benefit of the
record of Vula referrals was that it created
accountability and increased medicolegal
safety for both the referring health worker
and the responding registrar. Although these
aspects were not directly addressed in the
current study, they may partly account for
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Fig. 4. Outcome of Vula trauma and emergency referrals. (OPD = outpatient
department.)

the relatively rapid referral response times and the high prevalence of
professional conduct in interactions recorded in the app. Considered
collectively, these and other advantages of Vula over traditional
referral methods may help to explain the exponential uptake of the
app within the wider SA health system. For example, as of November
2018, Vula had >5 500 users in six provinces, with 17 specialties
available through the app and >6 200 patients referred via Vula each
month (Dr W Mapham, Vula Mobile, personal communication).
Furthermore, the app had also been formally adopted as a referral
mechanism by the Western Cape Department of Health.

Study limitations and strengths

Limitations of the current study included the fact that there were no
retrospective records of telephone referrals against which the Vula
referrals could be compared and no previous studies against which
the current Vula findings could be compared. Furthermore, analysis
of the Vula referrals was dependent on the quality of the data provided
by the referring health worker and not all legitimate referrals could
be included in the outcome analysis owing to missing data. While the
exclusion of referrals with missing data may introduce bias into the
distribution of referral outcomes, only 6% of referrals were excluded
on this basis and any associated effect would be correspondingly
small. Conversely, strengths of this study included the large number

of referrals included and the consistency of information available for
each referral due to the pre-set referral template.

Conclusions

The large volume of orthopaedic trauma and emergency referrals
received through the Vula app and the acceptable median response
time suggest that Vula represents a successful alternative to
traditional referral methods. Furthermore, the finding that one-third
of referrals were managed by giving advice over the app only could
suggest that Vula facilitates some relief for the overburdened trauma
services at tertiary level. With 97% of referral pathways verified
as appropriate, the app appeared to be a sound tool for clinical
decision-making and had the added advantage of a permanent
record of referrals for accountability and medicolegal purposes.
Although the volume and origin of Vula referrals did not account
for the additional referrals received via traditional methods, analysis
of Vula referrals may nevertheless provide important insight for
quality control and resource allocation. Future research could further
explore the role of Vula in strengthening the public health system,
including interventions for high-volume referral areas and upskilling
of referring health workers.

Declaration. This publication will be submitted as part of the requirements
for RWM’s MMed (Orthopaedic Surgery) degree.

Acknowledgements. We thank Vula Mobile for their kind assistance in
enabling us to conduct this research.

Author contributions. RWM provided input on the study design and
outcomes, analysed the Vula referrals and wrote the first draft of the
manuscript. TNM provided input on the study design and outcomes,
analysed the study data and edited drafts of the manuscript. GdP assisted
with analysis of the Vula referrals and reviewed drafts of the manuscript.
JdT conceptualised the study, provided input on study design and
outcomes, and edited drafts of the manuscript.

Funding. Self-funded.

Conflicts of interest. None of the authors are employed by Vula Mobile
or received any financial benefit from this research or from use of the
Vula app. Vula Mobile provided the dataset of referrals and responded to
specific queries, but had no involvement in any other aspect of the study.

. Suffla S, van Niekerk A, Duncan N. Crime, Violence and Injury Prevention in South Africa:
Developments and Challenges. Cape Town: MRC Press, 2004:1-219. https://www.researchgate.net/
publication/245032002 (accessed 27 September 2019).

. Norman R, Matzopoulos R, Groenewald P, Bradshaw D. The high burden of injuries in South Africa.

Bull World Health Organ 2007;85(9):695-702. https://doi.org/10.2471/blt.06.037184

Seedat M, van Niekerk A, Jewkes R, et al. Violence and injuries in South Africa: Prioritising an agenda.

Lancet 2009;374(9694):1011-1022. https://doi.org/10.1016/S0140-6736(09)60948-X

World Health Organization. Injuries and Violence: The Facts 2014. Geneva: WHO, 2014. https://apps.

who.int/iris/bitstream/handle/10665/149798/9789241508018_eng.pdf?sequence=1 (accessed 27 Septem-

ber 2019).

Matzopoulos RG, Prinsloo M, Butchart A, et al. Estimating the South African trauma caseload. Int Inj

Contr Saf Promot 2006;13(1):49-51. https://doi.org/10.1080/15660970500036382

Nicol A, Knowlton L, Schuurman N, et al. Trauma surveillance in Cape Town, South Africa: An

analysis of 9236 consecutive trauma center admissions. JAMA Surg 2014;149(6):549-556. https://doi.

org/10.1001 /jamasurg.2013.5267 7

. Schuurman N, Cinnamon J, Walker BB, et al. Intentional injury and violence in Cape Town, South

Africa: An epidemiological analysis of trauma admissions data. Glob Health Action 2015;8(1):27016.

https://doi.org/10.3402/gha.v8.27016

Statistics South Africa. General Household Survey 2017. Statistical release P0318. https://www.

datafirst.uct.ac.za/dataportal/index.php/catalog/723/download/9841 (accessed 27 September 2019).

Naidoo S. The South African national health insurance: A revolution in health-care delivery! ] Public

Health 2012;34(1):149-150. https://doi.org/10.1093/pubmed/fds008

10. Western Cape Government Health. Tygerberg Hospital: Facts and figures. 2016. https://www.
westerncape.gov.za/your_gov/153 (accessed 27 September 2019).

. Geduld H, Hynes EJC, Wallis LA, Reynolds T. Hospital proximity does not guarantee access to
emergency care. Lancet Glob Health 2018;6(7):e731. https://doi.org/10.1016/S2214-109X(18)30235-3

. Van der Jagt D, Golele R, Govender S, et al. Orthopaedic injuries in state hospitals compromised. S Afr
J Surg 2008;98(8):601-602.

13. Den Hollander D, Mars M. Smart phones make smart referrals: The use of mobile phone technology

in burn care - a retrospective case series. Burns 2017;43(1):190-194. https://doi.org/10.1016/j.

burns.2016.07.015

N

bd

Eal

w

>

<

I

b

I

863 SAMJ November 2019, Vol. 109, No. 11


https://www.researchgate.net/publication/245032002
https://www.researchgate.net/publication/245032002
https://doi.org/10.2471/blt.06.037184
https://doi.org/10.1016/S0140-6736(09)60948-X
https://apps.who.int/iris/bitstream/handle/10665/149798/9789241508018_eng.pdf?sequence=1
https://apps.who.int/iris/bitstream/handle/10665/149798/9789241508018_eng.pdf?sequence=1
https://doi.org/10.1080/15660970500036382
https://doi.org/10.1001/jamasurg.2013.5267
https://doi.org/10.1001/jamasurg.2013.5267
https://doi.org/10.3402/gha.v8.27016
https://www.datafirst.uct.ac.za/dataportal/index.php/catalog/723/download/9841
https://www.datafirst.uct.ac.za/dataportal/index.php/catalog/723/download/9841
https://doi.org/10.1093/pubmed/fds008
https://www.westerncape.gov.za/your_gov/153
https://www.westerncape.gov.za/your_gov/153
https://doi.org/10.1016/S2214-109X(18)30235-3
https://doi.org/10.1016/j.burns.2016.07.015
https://doi.org/10.1016/j.burns.2016.07.015

14. Mars M, Scott RE. WhatsApp in clinical practice: A literature review. Stud Health Technol Inform 21. Health Professions Council of South Africa. General Ethical Guidelines for Good Practice in

2016;231:82-90. https://doi.org/10.3233/978-1-61499-712-2-82 Telemedicine. 2014. https://www.hpcsa.co.za/Uploads/editor/UserFiles/downloads/conduct_ethics/
15. Blom L, Laflamme L, Alvesson HM. Expectations of medical specialists about image-based Booklet%2010.pdf (accessed 27 September 2019).
teleconsultation - a qualitative study on acute burns in South Africa. PLoS One 2018;13(3):e0194278. 22. Cambridge Dictionary. Upskilling. https://dictionary.cambridge.org/dictionary/english/upskilling
https://doi.org/10.1371/journal.pone.0194278 (accessed 16 November 2018).
16. Kunde L, McMeniman E, Parker M. Clinical photography in dermatology: Ethical and medico-legal 23. National Department of Health, South Africa. Uniform Patient Fee Schedule 2018. http://www.health.

considerations in the age of digital and smartphone technology. Aust ] Dermatol 2013;54(3):192-197. gov.za/index.php/shortcodes/2015-03-29-10-42-47/2015-04-30-09-10-23/uniform-patient-fee-
https://doi.org/10.11 ] ]/"‘Jd-1206_3 . schedule/category/448-upfs-2018 (accessed 27 September 2019).
- Hasselberg M, Wallis L, Blessing P, Laflamme L. A smartphone-based consultation system for 24. Deldar K, Bahaadinbeigy K, Tara SM. Teleconsultation and clinical decision making: A systematic

acute burns — methodological challenges related to follow-up of the system. Glob Health Action review. Acta Inform Med 2016;24(4):286-292. https://doi.org/10.5455/aim.2016.24.286-292
2017;10(Suppl 3):42-48. https://doi.org/10.1080/16549716.2017.1328168

N
I

N ol N X o . 25. Joseph C, Delcarne A, Vlok I, Wahman K, Phillpis J, Nilsson Wilkmar L. Incidence and aetiology
18. Black's Law Dictionary. What is professional conduct? https://thelawdictionary.org/professional- L PR . . .
duct ( 416 N ber 2018) of traumatic spinal cord injury in Cape Town, South Africa: A prospective, population-based study.
conduct (accesse: ovember .
inal 2015;. :692-696. https: i 10.1038/s5¢.2015.51
19. Rogers W, Ballantyne A. Towards a practical definition of professional behaviour. ] Med Ethics Spinal Cord 2015;53(9):692-696. https://dot.org/10.1038/5¢.2015.5
2010;36(4):250-254. https://doi.org/10.1136/jme.2009.035121
20. Health Professions Council of South Africa. General Ethical Guidelines for the Healthcare Professions.
2016. https://www.hpcsa.co.za/Uploads/editor/UserFiles/downloads/conduct_ethics/Booklet%201.pdf
(accessed 27 September 2019). ACCEptEd 3 M{ly 2019.

864 SsAMJ November 2019, Vol. 109, No. 11


https://doi.org/10.3233/978-1-61499-712-2-82
https://doi.org/10.1371/journal.pone.0194278
https://doi.org/10.1111/ajd.12063
https://doi.org/10.1080/16549716.2017.1328168
https://thelawdictionary.org/professional-conduct
https://thelawdictionary.org/professional-conduct
https://doi.org/10.1136/jme.2009.035121
https://www.hpcsa.co.za/Uploads/editor/UserFiles/downloads/conduct_ethics/Booklet%201.pdf
https://www.hpcsa.co.za/Uploads/editor/UserFiles/downloads/conduct_ethics/Booklet%2010.pdf
https://www.hpcsa.co.za/Uploads/editor/UserFiles/downloads/conduct_ethics/Booklet%2010.pdf
https://dictionary.cambridge.org/dictionary/english/upskilling
http://www.health.gov.za/index.php/shortcodes/2015-03-29-10-42-47/2015-04-30-09-10-23/uniform-patient-fee-schedule/category/448-upfs-2018
http://www.health.gov.za/index.php/shortcodes/2015-03-29-10-42-47/2015-04-30-09-10-23/uniform-patient-fee-schedule/category/448-upfs-2018
http://www.health.gov.za/index.php/shortcodes/2015-03-29-10-42-47/2015-04-30-09-10-23/uniform-patient-fee-schedule/category/448-upfs-2018
https://doi.org/10.5455/aim.2016.24.286-292
https://doi.org/10.1038/sc.2015.51

