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Abstract

Background: Errors related to patient safety are a major contributor to adverse
incidents and preventable deaths. Interventions aimed at changing team behaviour
and implementing World Health Organisation Safe Surgical Checklists (WHO SSCL)
have been associated with improved outcomes. We required a cost- and time-
efficient vehicle to address low adoption rates of the WHO SSCL, barriers to
interdisciplinary teamwork, and inadequate attention to patient safety.

Method: We aimed to test the feasibility and efficacy of a simulation-based
intervention to improve behaviour influencing patient safety in operating theatres. We
performed a prospective cohort study using survey tools for attendee feedback
immediately after the event and at 6 weeks. We report feasibility and efficacy data plus
gualitative feedback from the education team describing the advantages of this
instructional design. The intervention was a 2-stage simulation. First, learners watched
a 5-minute film, set in the operating theatre, depicting an error-filled WHO SSCL time-
out. Second, learners entered a simulated operating theatre environment with multiple
errors and risks to patient safety. Learners identified errors and prioritised them in
order of importance. Their observations were discussed in a small group debrief
session facilitated by novice debriefers before a whole group plenary discussion.
Results: One hundred and three health workers attended the education event and
77 (75%) responded to the Immediate Questionnaire. Surgeons (27), Anaesthetists
(18) and Scrub Nurses (12) made up the majority of respondents. Sixty-seven (87%)
participants agreed or strongly agreed that they “now have an increased awareness
of patient safety”, while 75 (97%) agreed or strongly agreed that they “feel more
committed to ensuring a team approach to patient safety”. Thirty (29%) attendees

responded to the Delayed Questionnaire distributed via email 6 weeks after the event.



Twenty-eight (93%) agreed or strongly agreed that they felt more committed to
ensuring a team approach to patient safety.

Conclusion: The total cost of the event was low. Faculty reported that the
instructional design afforded deliberate targeting of the importance of multi-disciplinary
teamwork in patient safety. The simulation event was feasible at low monetary, time,
and human resource costs. This approach offers a scalable instructional design that
targets inter-professional learning.

Keywords: Simulation, patient safety, safe surgery, theatre safety, WHO checklist,

low-cost



Introduction

Errors related to patient safety are a major contributor to adverse incidents and
preventable deaths.! The WHO Safe Surgery Saves Lives (SSSL) campaign and the
introduction of the Safe Surgery Checklist (SSCL) acknowledge that human factors,
teamwork, and systems for protection against error, are important areas requiring

focus to promote a culture of patient safety and improve patient outcomes.?3+4

Data from African low- and middle- income countries (LMICs) show that
perioperative mortality is 2-3 times higher than in high- income countries (HICs),
despite the fact that the former patients are younger and fitter and generally undergo
lower risk surgery.>® Local data describe historical, institutional and cultural barriers
to a patient safety culture and how this may contribute to preventable deaths.’
Interventions aimed at changing team behaviour, including simulation-based training
and WHO SSCL implementation, have been associated with improved outcomes in

our setting and elsewhere.23:89.10

Cost- and time-effective interventions that address patient safety culture in operating
theatres are urgently required.! Simulation has been successfully used to address
the patient safety culture,31°12 but often requires a high ratio of faculty members to
learners, and can be costly and time consuming.® Furthermore, when learning
events are run in a clinical environment, or “in-situ”, and attempt to immerse learners
in the experience, the number of learners that can participate is limited by the space

capacity of the venue.
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The theatre staff from the 8 hospitals in the large metropolitan area in which our
intervention was planned, have limited dedicated time for training and development
other than an annual training afternoon of three hours duration during which many
operating theatres are closed for elective surgery. We required a vehicle to address
low adoption rates of the WHO SSCL, perceptions of hierarchical barriers to
interdisciplinary teamwork, and inadequate attention to patient safety, that could
reach many learners in less than 3 hours. To meet this need we aimed to test the
feasibility and efficacy of a low cost, high turnover simulation-based intervention to
improve behaviour influencing patient safety in operating theatres.

To achieve this aim, our objectives were:

1. To design and produce an innovative simulation-based vehicle able to achieve a
high turnover of learners, at low cost, and with a focus on the multidisciplinary team.
2. To evaluate the feasibility and the quality of experience of the learners of this
vehicle.

3. To evaluate the effect of attending this training intervention on self-assessed
knowledge, attitudes, and behaviour with respect to patient safety, with particular

emphasis on the WHO SSCL.

We hypothesised that, using a novel simulation-based vehicle, it would be feasible to
engage a large group of learners in a short period of time with minimal cost. This
intervention would improve knowledge and attitudes towards an interdisciplinary

approach to patient safety and the WHO SSCL.
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Methods

We performed a prospective cohort study of our intervention with survey-based
feedback immediately after the education event and at 6 weeks. Ethics approval was
granted by the Human Research Ethics Committee of the Faculty of Health Sciences
of the University of Cape Town (HREC 465/2015). Written informed consent was
obtained from all participants (Appendix 5). All theatre staff that attended the training

day exercise were invited to participate.

A team of approximately 10 healthcare workers with varying skills was consulted to
design and run the training event at a tertiary centre theatre complex. This team
included patient safety experts, anaesthetists, surgeons, nurses, simulation experts,
metropolitan theatre services leadership, a university-based videographer, and an
international collaborator with experience in running a similar scenario in an
Intensive Care Unit (ICU). The goal of the training event, likely attendees, feasibility,
and proposed learning outcomes were discussed, and a draft plan was distributed

for input before finalisation.

We used a below-knee amputation for sepsis as the theatre scenario because it is
commonly performed in the metropolitan service. Agreement was reached on
suitable errors to be highlighted in the performance of the WHO SSCL, taking into
consideration the setup of the theatre environment and the communication and
teamwork between various role-players likely to be in theatre for such a case. A
script was written, and agreement was reached on a description of the “scene”

(Appendix 1).
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To maximise the turnover of learners, and to facilitate the inclusion of errors and
threats to patient safety arising from “dynamic processes” as well as from “static”
environmental or system errors, a 2- stage simulation was designed. First, learners
watched a 5-minute film, set in the operating theatre, depicting an error-filled WHO
SSCL time-out, in which communication and teamwork errors led to an increased
risk of patient harm. The video depicted the beginning of an operation, from the
moment after a “patient” received a subarachnoid injection of local anaesthetic until
the first incision. Having watched the video, learners entered the operating theatre
environment depicted, where a replica of the video scenario had been created using
a mannikin. Learners were given 5 minutes to explore the theatre environment,

noting as many errors or threats to patient safety as they could find (Appendix 2).

An “Error Prioritisation” questionnaire (Appendix 3) was used by participants to
document any errors noted as they watched the video and explored the simulated
theatre environment. Participants were prompted to highlight their three most
important errors. A similar questionnaire had been tested previously,** and it was

further trialled by the education team.

Following the video phase and their exploration of the theatre environment, learners
progressed to a discussion or debriefing phase in their small groups. We had a
limited number of trained simulation debriefers and thus designed a debriefing plan
to be implemented by novices. Volunteers from departments attending the event
were given short, in-person instructions and written guidelines. The structure was
kept simple, with debriefers instructed to encourage group discussion around

participants’ three most important errors, and a collaborative re-prioritisation of these
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errors. Once all groups had progressed through the video-, theatre exploration-, and
small group debriefing phases, a plenary session was held for all participants and
debriefers. Two experienced simulation debriefers facilitated a whole-group
discussion with 3 aims:

To demonstrate the benefit of multi-disciplinary input into behaviour influencing
patient safety.

To facilitate input from the experts on patient safety.

To highlight the evidence for the benefits of the WHO SSCL.

Participants were requested to complete the second or “Immediate Feedback”
guestionnaire immediately after the plenary session. This questionnaire was
designed to elicit feedback on the learning event, with particular reference to user
experience, new knowledge gained, and whether participants had learned from their
interaction with those from other disciplines of healthcare worker. A similar
guestionnaire had been tested previously'4 and was reviewed by the intervention
design team (Appendix 4). This questionnaire included the informed consent form,
demographic details of the participants, responses to 8 questions on a 5-point Likert

scale, and free text questions.

A link to the third or “Delayed Feedback” questionnaire, hosted by SurveyMonkey

(SurveyMonkey Inc. San Mateo, California, USA, www.surveymonkey.com), was

emailed to attendees 6 weeks after the learning event. It aimed to elicit self-
assessment of behaviour change with reference to patient safety, and included 8

Likert scale questions and free text responses (Appendix 6).
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The size of the convenience sample was determined by the number of theatre staff
who could be relieved of their clinical duties on the afternoon of the planned
simulation from a dynamic variety of primary, district and tertiary hospitals throughout
the metro. This was facilitated by postponement of elective surgery across the metro
but limited by the number of urgent/emergency surgical procedures requiring
completion during this time. Demographic details of respondents and Likert scale
responses are reported as numbers (percentage). Free text responses were read by
two authors (CR and RD), in order to become familiar with the data. Data were then
manually coded and categorised into themes. A consensus was reached as to which

themes and quotes should be reported.

Results

In July of 2015, one hundred and three delegates attended the learning event and
progressed through the video phase, simulated theatre environment-, small group-,
and plenary debriefing session over the course of approximately two and half hours.
The response rate to the Immediate Feedback questionnaire was 77/103 (75%) and
30 of these 77 responded to the digital Delayed Feedback questionnaire (29% of the
total attendees). Questionnaires that were damaged or incomplete were excluded

from the analysis (six).

Respondents represented a variety of disciplines, hospitals and level of experience

(Table 1). Surgeons (27), Anaesthetists (18) and Scrub Nurses (12) made up the

majority of respondents. Doctors that were not anaesthetists or surgeons were
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mainly in management or strategic positions. Fifty eight percent of delegates had

more than five years of experience in their positions.

Table 1: Demographic details of respondents to the Immediate Feedback

guestionnaire

Profession

Experience level of attendee in years

<2 2-5 5-10 >10 Missing | Total
data n (%)

Nurse Anaesthesia 0 0 1 2 1 4 (5)
Nurse Scrub 3 1 3 4 1 12 (16)
Nurse Floor 0 3 1 0 1 5 (6)
Dr Anaesthesia 0 3 9 5 1 18 (23)
Dr Surgeon 0 12 7 8 0 27 (35)
Dr Other 6 0 1 3 1 11 (14)
Total n (% of all
attendees) 9(12) | 19(25) | 22 (29) | 22 (29) 5 (6) 77 (100)

Responses to the Immediate Feedback questionnaire are reported in Table 2. The

majority of delegates felt that the simulation had been a useful tool for raising

awareness of theatre safety. A majority reported a change in awareness of the

importance of patient safety. As regards questions that related to learning from

delegates from other disciplines, the majority reported that they had learned about

errors of which they had not previously been aware, and that they had learned from

colleagues from a different discipline. Most participants reported changes in attitude

or commitment towards a team approach to patient safety and felt more able to

contribute to patient safety in theatre. Most planned to include aspects that they

learned during the session in their future practice (see qualitative analysis for




examples). Thirty-nine percent of delegates reported altering their top three priority

errors following the group discussion.

Table 2: Responses to Immediate Feedback

discussing with my colleagues

Question Stron | Disag | Neutr | Agree | Strong | Total
gly ree al ly respo
Disag agree | nses
ree
n (%)
1| I think that the simulation is a 76
useful tool to raise awareness of 00 | 2(1) | 1(0) |32(42)|42(55)
(100)
theatre safety
2| I now have an increased 77
awareness of patient safety 000) | 2(3) |8(10) |42 (55))25(32) (100)
3| | learned about potential errors of 76
which | was not aware before 000) | 5(7) |19(25)]41 (54)| 11 (14) (100)
4| | learned from colleagues from a 76
different discipline 0(0) | 0(0) |8(11) |50 (66) 18 (24) (100)
5| | feel more committed to ensuring 76
a team approach to patient safety 0(0) | 0(0) | 1(1) |45(59)|30(39) (100)
6| | feel more able to contribute to 76
patient safety in theatre 0(0) | 0(0) |12(16)|43 (57) 21 (28) (100)
No
Yes No |respons
e
7| | plan to include aspects | learned
today into my practice (Y/N) If yes, 76
what? 7(9) |46 (61)|23(30)| (100)
ol hanged one o more o 0 | 35 | |
(39) (45) (16) |(100)

Themes identified from the free text responses to question 7 included a commitment

to improving communication by nurses and doctors:
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Scrub nurse #5: “Improve communication”
Surgeon #13: “To improve communication between medical personnel and
patients”

Anaesthetist #19: “Good and clear direct closed loop communication”

Nurses and doctors reported commitment to better and correct implementation of the
WHO SSCL:

Scrub nurse #3: “importance of WHO checklist being done properly”

Surgeon #8: “real Time Out”

Surgeon #10: “ensure WHO SSCL gets used more effectively”

Anaesthetist #22: “actively encourage proper performance of WHO checklist”

Nurses and doctors described a proposed change in their own individual behaviour,
particularly in connection with expressing themselves in the multi-disciplinary team,
or about being more assertive, in order to contribute to patient safety:

Scrub nurse #4: “to be more observant and to speak up”

Doctor other #8: “being more assertive in theatre for patient and health staff

safety”

The role of the team was acknowledged in promoting patient safety:

Doctor other #7: “involving all team members”

Responses to the Delayed Feedback questionnaire are reported in Table 3 and
demonstrate a self-reported change in awareness of patient safety. A majority

reported a change in attitude expressed as an increased commitment to a team
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approach to patient safety. Many reported a change in their behaviour or practice,
which they considered would change patient care. A minority believed that changes

in their practice would improve patient outcome.

Table 3: Responses to Delayed Feedback Questionnaire

Question Strong | Disagr | Neutr | Agre | Strong | Total
ly ee al e ly respon
Disagr agree |ses
ee
n (%)

1 || am more aware of patient
safety after having 0 (0) 2(7) | 1(3) |21 (70)| 6 (20) {30 (100)
completed the simulation

2 |l have noticed errors that
previously | would have 1(3) | 3(10) [9(31)|15(52)] 1(3) (29 (100)
overlooked

3 | Examples

4 || feel more committed to
ensuring a team approachto| 1 (3) 0() | 1(3) |24 (80)| 4 (13) {30 (100)
patient safety

5 |l have changed my practice | 1 (3) 2(7) |11 (37)|]15(50)| 1 (3) (30 (100)

6 |How?

7 |l believe that this improved

patient care 0(0) | 3(10) |10(33)[15(50)| 2 (7) |30 (100)

8 |l believe that this improved

patient outoome 0(0) | 3(10) |12 (40)|14 (47)| 1(3) |30 (100)

With respect to qualitative analysis of responses to the Delayed Feedback
guestionnaire, free text responses described errors that delegates would previously
have been overlooked. These included environmental or structural risks, risks related

to patient consent, and behavioural or procedural issues:

Respondent #9: “Absence of stripe on pack that was not sterilised”
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Respondent #6: “| now ensure that all consent forms are filled out completely”

Respondent #5: “Food left in the open or near the anaesthesia machine”

As regards changes in practice, themes included a renewed focus on teamwork, an

improved emphasis on specific behaviour influencing patient safety, and more

appropriate use of the WHO SSCL:*
Respondent #11: “Encouraged leadership of WHO checklist by nursing staff
rather than Anaesthetic”
Respondent #19: “Doing regular theatre walkabouts to pick up areas of
concern’
Respondent #20: “Have become diligent about carrying out each step
whereas previously only completed part of the list and only for about 50% of
patients”

*The discipline of the respondent was not included in the Delayed Feedback

guestionnaire.
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With respect to costs of the education event, the team responsible for the
organisation and performance of the simulation were not allocated a budget. The
local Department of Health covered the costs of refreshments, and free access was
allowed to all other facilities. This included the lecture theatre for the plenary session,
the operating theatre, and space for viewing the video. Medical consumables used in
the filming of the video and in the setup of the static phase were donated by 2 host
hospitals, or were taken from expired stock currently donated to the simulation
programme. The mannikin used in the static display was on loan from a corporate
sponsor. Filming and editing of the video for the scenario was done free by an e-
learning specialist from the Health Professions Education Department of the
University of Cape Town. Actors were all healthcare workers in the metropolitan

service. Estimated total cost of the event to the organisers was ZAR8800 (USD593).

As regards feedback from the design team, it was concluded that the format and
design of the learning event afforded both the educators and the learners’
opportunities beyond what could be achieved by a didactic or paper-based scenario.
Firstly, use of the video phase enabled a focus on the type of errors that arise
because of common teamwork and communication errors such as distractions during
the WHO SSCL Time Out. The static phase allowed a focus on fine detail and
discipline specific errors. Because learners moved through the theatre environment,

ergonomic risks and errors were highlighted.
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The event was divided into 4 distinct and short segments plus refreshment breaks.
Because the video phase, static phase, small group debriefing, and refreshment
breaks could run concurrently, the organisers were able to ensure continued
engagement of a large number of learners throughout the afternoon. Furthermore,
the focused scenario plus simplified and structured debriefing guidelines enabled

novice debriefers to conduct the small group debriefing sessions.

By employing a multi-disciplinary team in the design, filming and setup of the
learning event, it was possible to tailor learning objectives and include errors that
engaged learners from different disciplines appropriately. In addition, the design
allowed a focus on the importance of contributions of all members of the
multidisciplinary team. Ninety percent of respondents reported learning from

colleagues from a different field.

Preparation of the video necessitated a thorough interaction with the theatre
environment and allowed the team to test and improve the script. The video also

allowed for standardisation of the simulation experience.

Discussion

We designed and ran a simulation-based learning event, consisting of a video
phase, simulated theatre environment static phase, a small group debriefing, and a
plenary session. While the event was designed by content experts, the small group
debriefing was facilitated by novices with minimal instruction. The learning event
incurred nominal costs only. Despite limited resources, we were able to include a
multidisciplinary group of 103 learners in a standardised experience in a single

afternoon. Most participants reported that the simulation-based event was a useful
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tool for addressing patient safety issues, and that their knowledge of-, attitudes
towards- and behaviour influencing patient safety and the WHO SSCL had improved.
The analysis of free text responses allowed the identification of themes in the
Immediate and Delayed Feedback questionnaires including a commitment to
improved performance of the WHOSSCL and improved awareness of the role of the

whole multi-disciplinary team in achieving patient safety goals.

The design of the event afforded large numbers of learners a standardised learning
experience that had a low monetary, time, and human resource costs, but was able
to achieve its aims of demonstrating an association with changed perceptions and
attitudes towards the WHO SSCL and the importance of teamwork in achieving

patient safety.

The “theatre of errors” format creates a static display of a clinical area with errors
and risks to patient safety evident throughout the display. A similar approach has
been used elsewhere, where it has been associated with positive changes in attitude
towards team members.1#1516 By introducing a video phase into the simulation, the
educators were able to highlight risks to patient safety caused by dynamic team
interactions. By running the short static and dynamic phases in parallel, 2 learner

groups were engaged at the same time, thus doubling our throughput.

Simulation is a relatively new educational entity in the South African healthcare
environment, and there are minimal resources dedicated to this teaching modality.'’
Our learning event was deemed appropriate by users and was associated with

changes in self-reported attitudes. This supports the use of simulation in instructional
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design when the learning objectives are related to teamwork and focused on the

translational aspects of converting guidelines and knowledge into practice.*%18

An oft-cited drawback of simulation-based learning is the time, monetary and human-
resource cost of running these events,? and this is of particular concern in an LMIC
with limited resources. Our pilot study was an attempt to demonstrate the feasibility
of high-volume, low-cost simulation learning experiences, thus creating a model for

wider use.

The science and skill of debriefing simulation-based learning events is a growing
area of research with multiple proposed models including scripted self-debriefing.1°2°
The need to use minimally trained facilitators to debrief small groups was weighed
against the potential risks to psychological safety that can be mitigated by suitably
trained debriefers. However, since our simulation did not place participants as role-
players within an active scenario but as observers only, we predicted a low level of
emotional activation during the experience and lower risk of harm. We shared an
instructional document with tight debriefing guidelines with our debriefer group and
delivered a short period of face-to-face instruction with them to further reduce the
risk of harm. Although not explicitly asked, there was no evidence from free-text
response, personal communication or feedback questionnaires to suggest any

negative experiences.

Our model for processing large numbers of learners during a short time period would
need to be altered, since the COVID-19 pandemic has created the need for extra

precautions during simulations.?! However, with clear instructions not to touch any of
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the static display, to maintain suitable distance during the video phase and debriefing
phases, and with appropriate use of masks and hand-washing, we believe the model

could still apply and be used safely.

The critical role of teamwork and communication in maintaining patient safety is well
established.? In the South African context there is limited data describing the
hierarchy and patient safety culture in operating theatres, but there is some evidence
of the particularly challenging patient safety environment created in high volume
theatres with team members drawn from many cultures.” There is evidence
supporting the efficacy of the roll-out of WHO SSCL.° We required a learning vehicle
that deliberately targeted the lack of multi-disciplinary involvement in behaviour
influencing patient safety and perceived barriers to use of the WHO SSCL.
Simulation has been used in other settings to transform systems and workplace
culture,'**® and we were able to use a multi-disciplinary design team to create a
learning experience that engaged all participants and highlighted the value that

different disciplines and the WHO SSCL could bring to patient care.

Our study has important limitations. The low response rate to the Immediate
Feedback questionnaire (75% of attendees) and Delayed Feedback questionnaire
(29% of attendees) introduces a risk of reporting bias. The small sample size
precludes analysis of the differences in response between participants from different
disciplines, or of changes in responses over time, and limits the generalisability of
findings. Self-reported impact is a metric fraught with bias, but since we sought to
understand the acceptability and learner experience, it was an appropriate choice of

instrument for this feasibility study. Direct observations of participant behaviour after
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attending the event, or of patient outcomes, may have strengthened the validity of
conclusions about the efficacy of the event but would have been difficult with
learners attending from many different operating theatres across eight hospitals.
Future studies might employ more in-depth qualitative measures to explore the
extent to which this instructional design afforded learners and faculty the opportunity

to target multi-disciplinary teamwork and attitudes towards the WHO SSCL.

Conclusions:

We have demonstrated a feasible, acceptable, low-cost, high throughput vehicle for
addressing teamwork, the WHO SSCL, and behaviour that influences patient safety
in the operating theatre. Our use of a video phase and static theatre phase meant
that faculty could highlight dynamic behavioural issues and structural or systemic
issues that affect patient safety. We were also able to use novice debriefers without
reported adverse effects. This feasibility study has demonstrated that simulation is
an acceptable learning vehicle in a sample of South African operating theatre staff. It
was engaging for learners from multiple disciplines. How this vehicle may be used to
impact theatre staff behaviour remains to be explored in our context. We are
therefore challenged to continue the refinement of tools such as our simulation-

based intervention, and to encourage roll out of its use to a wider audience.
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Appendix 1: Scenario script and setup

Cape Metro Safety Day Room of Errors

Amputation for Sepsis
Cecils-Gone Home is a 65-year-old diabetic with sepsis of his right lower leg,
exacerbated by a recent fall into some E Coli infested material, and, under

protestation, he has consented to a below knee amputation.
The scenario begins just as the spinal anaesthetic has been performed and the
anaesthetist then begins propofol sedation. The surgeon is needed elsewhere in the

hospital and thus is attempting to work as quickly as possible.

Role Players required

Patient or mannikin
Surgeon

Assistant Surgeon
Scrub Nurse

Anaesthetist

Patient Prep:

Adult male mannikin or simulated patient.

If possible, mannikin should move from Sitting to Supine

To be marked on Right thigh: “Correct”

To be marked on Left thigh extending down to below knee: “Not this leg” (“this leg”

to be visible on shin)

Theatre Environment Prep:

Displays in Theatre:

A3 size WHOSSCL

A3 size Anaesthesia record
A3 size surgical notes page
Thermometer on the wall
Defibrillator, not plugged in
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Dynamic portion of scenario:

Anaesthetist: “Spinal’s going in. You may lie down now Cecil. You'll be drifting off to

sleep as | start this pump.”

Surgeon’s assistant shaves leg with razor then leaves to scrub.

Scrub Nurse: “May | clean”

Scrub Nurse begins cleaning.

Surgeon, already scrubbed, enters scene and begins talking to anaesthetist about
recent golf game while assisting Scrub Nurse in draping of leg.

Drapes are accidently laid incorrectly, cover right leg and leave left leg with only:
“this leg” exposed.

Surgeon and anaesthetist talking to scrub nurse during this stage about the sorry
state of affairs in nursing at the hospital.

NIBP cuff not cycling at this stage, anaesthetist realises and pushes cycle.

Non-invasive blood pressure cuff not working, has become disconnected.

Anaesthetist climbs under table to reconnect...

Anaesthetist (from under table): Should we do checklist?

Surgeon: “Yes”

Anaesthetist: I'm Julius Karntremember from Anaesthesia. Patient is for an
amputation. Do you want antibiotics?

Scrub Nurse (just after anaesthetist’s question and before surgeon answers):” I'm
Florence Notinjail and we don’t have any 2-0 Vicryl”

Surgeon (whilst anaesthetist is talking): No! (Shaking his head)

Anaesthetist (in response to what he believes is surgeons answer: OK!
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Surgeon (whilst adjusting lights with no light handles): I’'m Aaron Mostunworthy,
we’re doing a below knee amputation of left leg for sepsis. Should take me 45
minutes. May | start?

Anaesthetist: Go ahead

Scrub Nurse: I'm fine. Everything is fine.

Assistant Surgeon: I’'m Helen Stillhere. Boss, are you sure this is the correct...... ?
Surgeon and Anaesthetist: (talking louder and together): Not now Stillhere, we've
got work to do.

Surgeon begins to cut wrong leg

End of dynamic part of scenario.
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Appendix 2: List of errors

List of Errors:

Dynamic

Social chat while draping

Spinal: no mask worn

Incorrect marking of legs

Incorrect draping of operative and other leg
ECG not attached at time of spinal (or no monitors attached)
NIBP disconnected

No “pause” for WHOSSCL
Miscommunication of need for antibiotics

No mention of blood loss during WHOSSCL
Incomplete WHOSSCL check by scrub nurse
No light handles

No floor nurses

Assistant Surgeon ignored...flat hierarchy

Consider adding nurse ticking SSCL without checking compliance

Static - SSI:

Only small gloves in theatre

Soiled HME

Static thermometer showing very cold theatre, patient left uncovered after spinal
No temperature probe anywhere

Static — Wrong Side:
Anaesthesia notes say Left Side, other notes say Right side
Xray displayed wrong way round

Static Other:
BP cuff not connected
ECG not connected at time of Spinal Insertion

Open propofol on trolley
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No oxygen cannister

Ambubag with no tubing -? blocked

Overfull sharps; sharps lying around

Anaesthesia drugs marked incorrectly or not marked

Defibrillator not plugged in and charging
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Appendix 3 - Error prioritisation sheet

THE THEATRE OF ERRORS

Please Circle Your Profession:

SCRUB NURSE/ ANAESTHETIC NURSE/ FLOOR NURSE/ SURGEON/ ANAESTHETIST
OTHER

Years of Experience: Student <2yrs 2-5yrs 5-10 yrs =10 yrs

Our Patient:

Amputation for Sepsis

Cecils-Gone Home is a 65-year-old diabetic with sepsis of his right lower leg,
exacerbated by a recent fall into some E Coli infested material, and, under

protestation, he has consented to a below knee amputation.
The scenario begins just as the spinal anaesthetic has been performed and the

anaesthetist then begins propofol sedation. The surgeon is needed elsewhere in the

hospital and thus is attempting to work as quickly as possible.

Please List the Errors You Identify:

N o v A w N R
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10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,
25.
26.
27.
28.
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Appendix 4: Immediate Feedback Questionnaire

Concerning the simulation:

STRONGLY
DISAGREE

DISAGREE

NEUTRAL

AGREE

STRONGLY
AGREE

| think that the simulation is a
useful tool to raise awareness of

theatre safety

| now have an increased

awareness of patient safety

| learned about potential errors
that | was not aware of before

| learned from colleagues from a
different field

| feel more committed to ensuring

a team approach to patient safety

| feel more able to contribute to

patient safety in theatre

| plan to include things I learned

today into my practice

If so, what?

| changed one or more of the 3
most important errors after

discussing with my colleagues

NO

YES
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Appendix 5: Informed Consent

Consent Form

This study forms part of an MMed dissertation. We are investigating the use of
simulation as a tool to improve patient safety in theatres in South Africa.

The information that you provide will be used for this study and any publications and
studies which arise. Your identity and information will be protected, never published,
nor handed to a third party.

| consent to participate in this study by responding to this questionnaire and to be
contacted in 6 weeks for a follow up questionnaire. | understand | will receive no

financial nor any other compensation for my participation in this study.

The UCT FHS Human Research Ethics Committee can be contacted on (021)
406 6338 in case participants have any questions regarding their rights and

welfare as research subjects on the study.

Signature: .................. Date: ................

E mail addressS: .....veeeeie e

Cell phone number: ...
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Appendix 6: Delayed Feedback Questionnaire

This questionnaire is a follow up to the Room of Errors Simulation that

took place 6 weeks ago.

STRONGLY
DISAGREE

DISAGREE

NEUTRAL

AGREE

STRONGLY
AGREE

| am more aware of patient safety
after having completed the

simulation

| have noticed errors that previously
| would have overlooked

Examples:

| believe that this improved patient

care

| believe that this improved the
patient outcome

| feel more committed to ensuring a

team approach to patient safety

| have changed my practice

If so, how?
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Appendix 7: Original Ethics Letter and Renewal

Original Ethics Letter

1 ] UNIVERSITY OF CAPE TOWN
Faculty of Health Sciences 5
. Human Research Ethics Committee

Room E52-24 Old Main Bullding

Groote Schuur Hospital

Observatory 7925

Telephome [021] 406 6338 « Facsimile [021] 406 6411
Email: amess. emisti@uctace

Waebsite: www.health uct.ac za/Ms/research/humanethics/forms

06 July 2015
HREC REF: 465/2015

Dr R Duys
Anaesthesia
D24

NGSH

Dear Dr Duys
PROJECT TITLE: THE EVALUATION OF A SIMULATED THEATRE SCENARIO AS A TOOL TO
PROMOTE INTER-PROFESSIONAL COLLABORATION AND ENGENDER A CULTURE OF

INCREASED AWARENESS OF PATIENT SAFETY IN SOUTH AFRICAN HOSPITALS (MMed
Candidate - Dr C Robertson)

Thank you for submitting your study to the Faculty of Health Sciences Human Research Ethics
Committee for review.

It Is a pleasure to Inform you that the HREC has formally approved the above-mentioned study.
Approval is granted for one year until the 30" July 20186,

Please submit a progress form, using the standardised Annual Report Form If the study continues
beyond the approval period. Please submit a Standard Closure form If the study |s completed within
the approval period.

(Forms can be found on our website: yww.health.uct.ac.za/fhs/research/humanethics/forms)

Please quote the HREC REF in all your correspondence,

We acknowledge that the MMed Candidate, Dr C Robertson will also be involved in this
study.

Please note that the ongoing ethical conduct of the study remains the responsibility of the principal
Investigator.

Yours sincerely

Federal Wide Assurance Number: FWAQ0001637.
Institutional Review Board (IRB) number: IRB00001938

HREC 465/2015



This serves te confirm that the University of Cape Town Human Research Ethice Committes complies
to the Ethice Standards for Clinical Research with a new drug in patients, based on the Medical
Research Council (MRC-5A), Food and Drug Administration (FDA-USA), International Convention on
Harmanizsation Good Clinical Practice (ICH GCP), South African Good Clinical Practice Guidelines (DoH
2006), based on the Association of the British Pharmaceutical Industry Guidelines (ABPI),and
Declaration of Helsinkl guidelines,

The Human Ressarch Ethics Committee granting this approval is in compliance with the ICH
Harmaonisad Tripartite Guidelines E6; Mote for Guidance on Good Clinical Practice (CPMP/ICH/135/95)
and FDA Code Federal Regulation Part 50, 56 and 312,

HREC 465/2015
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Appendix 8: Renewal of Ethics letter

102 [
ALTH S oo rAFAGULTY OF HEALTH SCIENCES
B 'ﬁ"v gns&ﬂ_pf .CA.'E.I P lniveasiry oF cacr FOuktm{n Research Ethics Commitiee

Form FHS006: Protocol Amendment

N7

HREC office use only (FWA00001637; 900001938)

Wd Lc/ Type of review: Expedited O Full commiltea
This serves as notification that all changes and documentation described below are approved.

Designes

Signature HREC Chairparson / /TL___ Date Nl‘l}]’u

Note: Al Major amendments must Inclufe a Cover Lettor and a local Pl I Synopsis juslifying the cHanges

for the amendment. Please note that mplete amendment submissions will not be reviewed.
Please email this form and supporting d o5 (if applicable) in @ combined paf-file 1o hrec.

enauines fuct.ac za with subject line. FHS006 + (HREC Referance number).
The latest lorms are found on our wabsits,

Please also chtlty your phn for research-related activities during COVID-19 lockdown.

Comments from the HREC to the Principal Investigator- - =

Note: The approval of this protocol amendment does not grant annual approval. Please complete the
EHS016 / FHS017 form for annual approval at keast one month before study expiration.

Principal Investigator to complete the following:
1. Protocol information

Date {(whan submitting
his form) 30 August 2021

HREC REF Number 4652015

The evaluation of a simulated theatre scenario as a tool 1o promote infer-
professional colieboration and engender a culture of increased awaranass of
Protocal Titke patient safety in South African hospitals

Protocol Number nia

_(f applicable )
Principal Investigator | Rowan Duys

Depanment / Office
Intemal Mail Address | (4 guys@uct ac.za

28 June 2027 Foga 1ol 5
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FACULTY OF HEALTH SCIENCES

b b LI o B Human Research Ethics Commitics
1.1 Is this a major or a minor amendment? (see FHS006h) (
Mafor (tick box) Minor (tick box) ¥ Mejor 0 Mirjor
1.2 Does this protocol recelve US Federal funding? O Yes ¥ No

1.3 I the amendment s a major amendment and recaives US
Federal Funding, does the amendment require full committee
approval?

O Yes v No
Note: Any protocol amendments for Full Committee Review
MUST be submitted on the monthly HREC submission dates.
(Please email an electronic copy to
1.4 Did the initial study require UCT No-Fault Insurance 0O Yes v No

2. List of Proposed Amendments with Revised Version Numbers and Dates

Please itemise on the page below, all amendments with revised version numbaers and dates, which
need approval.

This page will be detachad, signed and returned to the Pt as notification of approval. Please add extra pages
if necessary,

Change of protocoliarticle title from: “Fhe-evaluation-of-a-simuated-theaire s66rane-85-a-10aHe pramate

“Evaluation of a simulatad theatre scenario as a low cost, high-turnover vehicie to promote inter-
professional collaboration and Increased patient safety"

3. Protocol status (tick v')

QOpen (0 enrolmant

No participants have been enrolied

Closed to enrciment (tick v)
0O | Research-refaled activities are ongoing
O | Research-related aclivities are compiste, long-erm lollow-up onky

J | Research-related activities are compiete, data analysis only

4. Proposed changes will affect: (lick v all the categories that apply)

Protocol

\ Study objectives, design (including investigator’s brochure, clinical activities, study length)

(u] Study Instruments, questionnaires, Intersigw scheduies

Sample size

29 June 2021 Paga2of5 FHE00S
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UNIVERSITY OF CA’F. FOW'E tuman Research Ethics Committea

(DR LTy CONS TN T

FACULTY OF HEALTH SCIENCES m
l"

Recruitmant methods

Eligitility criteria (mclusion and exclusion criteria)

Drug/device {composition, amount. schedule, route of administration, combination with other
drugs/devices, safety information)

Data collection/ snalysis

Principal Investigalor. (Please attach revised conflict of interest and PI declaration statements. Refer:
sections 7 and 8.4 in the New Protocol Application Form FHS013)

Consent form and mformation sheet

Racruitment materals (e.g. advertisements)

Administrative (e.g. change In sponsers name,; change In contact information)

ojo|a0o|jo|ocjo|Oo|o

Other. Please specily,

*Note: Amendment changes involving study fength, sample size, additional sites and aligibilty critena (le,
inclusion of minors and /or pregnant woman) need fo be declared to the Insurance office. Please liaise via

fhs.sponsorship@iuct.ac.za regarding the required documentation and Information to be submitted fo obtain
_an updated UCT No-fault Insurance Cervtificate- it shouid be included herewith

4.1 In your opinicn, will there be any increase in risk, discomfort of O Yes v No

inconvenience to paricipants?

It yes, please provide a detadied justification/explanation:

4.2 What follow-up action do you propose for participants who are already envolled in the study?

O | Inform current padicipents as soon as possible

O ' Re-consent current participants with revised consent/assent forms (append)

¥ | No action required

o Other, Please describe:

5. Detailed description of the change(s)

Please attach, for cach amendment, a summary of all changes which ciearly indicates:
L. Old wording (e.q. stskethrough taxt, CHANGED FROM and CHANGED TO)
iil. New wording (6.9, #alicized, bold, tracked)
lii. Detailed rationale/ justification/ exulanation for each charge

26 Jurm 2021 Page 58
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L |

e UNIVERSITY OF CAPE

FACULTY OF HEALTH SCIENCES

! .ow N Human Research Ethics Commities

6. Ethics Review for Amendment Levy — cost including vat

Amendment Review Costs including VAT
Please tick amount to be billed:

Protocol amendment - Minor
(FH5006 Form)

affect study design e.9. changee 1o informed
changes In staff, etc. J

Research funded solely from
UCT departmental/ Major/ Minor Amendments RO,00 o
divisionai/group budpet
student
et UCT/Othor Unfversities & | Maiot Minor Amendments RO.0 Y
MMM-M Glinical Trial & Iniemational Grant Funded Research
(FHS006 Form) + Any changes 1o the protocol that requires Full RE 000.00 o
Commiltee review
Clincat Trial & International Grant Fundad Research
Protocol amendment - « Any change 1o the protocol thal requires Expedied | RS 000,00 o
(FHS008 Form) reviaw that does not require Full Committee Review
Chinical Triaf & Internationsl Grant Funded Research
Protocol amendment « Minor | - Minor amendments, administrative changes that do R2 250,00 [u]
(FHS006 Form) nat affect study design e.9. changes to nformed
consent form, changes in study, sisf, etc.
Protocol amendment - Major | National grant funded research - Any changa to the R7 000,00 o
(FHS006 Form) protocol that requires Full Commilies review
5 National grant funded research - Any change tothe | (u]
Protocol amondmant - Major profocol that requires Expodited review that does R2 500,00
{F18006 Fornt) 0t require Full Comaittee review
National grant funded research - Minor
amendments, adminstrative changes that do not R 000,00 [m]

consent
NB: Protocols funded by UCT (e.g. departmental funding / student research) and by certain

grant funding organizations (e.g. MRC, NRF, CANSA,) are exempt from these charges.

Please provide detalls for Invoicing, either complete section 1 or 2 :

1. Invoice billing - Directly to Sponsor —

Sponsor's name

Billing Address of Sponsor!

Vat Number:

Contact person:

Telephone number

9 Jung 2021

Page daf &
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B uraversiry of care town Furnan Resoarch i Conmies

Ermail Address: |
2. Intérnal Journal Billing:
Fund Mumber:

B e e

Aeeount Holder Nama:
Division of Account Holder:

7. Amendment Submission checklist [tick )
| T.1 Fiease tick that all the docurmants ane attached before submitting o the HREC.
e KB incomplale submissions will not be processed

E Lalest FH5006 form complatad with all sections completed a5 per our websia

— o ——_— AL w e e

T | Cover Letber

Pl Justification’ Summary for the reasons for the amendment

Prodocol - Track changes & Clean Copy (where necessary)

Informed Consant Forms (HOF), if applicabla (Any changes mads to ICF trackad & clean copy)
Any other additional documentation in suppodt of amendment

ol Ooo o

o Updated no fault insurance cerificaie (if appScabla)

Please emall this form and supporting decuments (if applicabis) in a combined pdf-file 1o hrec-
il with subject lina: FH3006 + (HREC Referance number). The letest foms are found on

aiif websile.

8. Signature

My signatune centifies that | will malntain the anchymity and! of confidentiality of infarmation collected n this
resaarch, |f at any time | want fo share or re-use the information for purposes other than those disciosed in
he ariginal aporoval, | will seaek further approval from the HREG.

e [ | Siéned by candidate | Date | 2021/409/03

o June 2021 Fape 501 5
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Appendix 9: Instruction to authors — Innovation article in Advances in
Simulation

The ‘Author Guidelines’ for the journal can be found online at

https://advancesinsimulation.biomedcentral.com/submission-guidelines/preparing-your-

manuscript/innovations

Innovations

Criteria

Innovations articles detail investigations of novel devices, concepts, or processes in
the context of simulation. This can be, for example, scenarios, simulators, teaching
concepts, or theoretical concepts. In addition to some form of data collection
demonstrating value or impact of the innovation, we seek well-founded conceptual
and theoretical rationales for the innovation.

A key to a publishable Innovations article lies in describing the innovation to a
degree of detail that allows the reader to understand and assess the development
steps, the anticipated scope of applications, and — preferably — how to use the
innovation in the reader’s context.

The aim and objectives for the innovation, and the target group for the innovation,
should be clearly articulated.

The development process should be explained in terms of any informants or
stakeholders that were involved, conceptual or practical justifications, the processes
used, the design considerations taken, revisions and iterations during the
development process and their rationale, as well as possible tests of prototypes and
the final innovation.

The scope of the innovation’s potential application should include as many aspects
as possible, including any relevant human and other actors, as well as the physical
and social context of the application.

Instructions on how to implement and use the innovation in other contexts should
include a thoughtful analysis of any potential pitfalls and workarounds, any resources
needed, and a possible cost estimation, if appropriate. A brief summary of any
‘lessons learned’ will also help readers consider how to situate the innovation in their
own contexts.

The abstract should be a short, single paragraph summary, no more than 350 words,
of the major points raised, making evident the key work highlighted in the article.
Innovations articles are typically between 1,800 and 4,000 words. However, we will
also consider articles outside this range. If the article describes a simulation-based
educational intervention, please refer to the reporting guidelines by Cheng et al.
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Advances in Simulation strongly encourages that all datasets on which the
conclusions of the paper rely should be available to readers. We encourage authors
to ensure that their datasets are either deposited in publicly available repositories
(where available and appropriate) or presented in the main manuscript or additional
supporting files whenever possible. Please see Springer Nature’s information on
recommended repositories.

Preparing your manuscript

The information below details the section headings that you should include in your
manuscript and what information should be within each section.

Please note that your manuscript must include a 'Declarations' section including all
of the subheadings (please see below for more information).

Title page
The title page should:

e present a title that includes, if appropriate, the study design e.qg.:

"A versus B in the treatment of C: a randomized controlled trial", "X is a
risk factor for Y: a case control study"”, "What is the impact of factor X
on subject Y: A systematic review"

o or for non-clinical or non-research studies: a description of what the
article reports

o list the full names and institutional addresses for all authors

o If a collaboration group should be listed as an author, please list the
group name as an author. If you would like the names of the individual
members of the group to be searchable through their individual
PubMed records, please include this information in the
“Acknowledgements” section in accordance with the instructions below

« indicate the corresponding author
Abstract

The abstract should briefly summarize the aim, findings or purpose of the article.
Please minimize the use of abbreviations and do not cite references in the abstract.

Keywords

Three to ten keywords representing the main content of the article.

Main text

This should contain the body of the article, and may also be broken into subsections
with short, informative headings.

List of abbreviations
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If abbreviations are used in the text they should be defined in the text at first use,
and a list of abbreviations should be provided.

Declarations
All manuscripts must contain the following sections under the heading 'Declarations':

o Ethics approval and consent to participate
e Consent for publication
« Availability of data and materials
o Competing interests
e Funding
e Authors' contributions
e Acknowledgements
e Authors' information (optional)
Please see below for details on the information to be included in these sections.

If any of the sections are not relevant to your manuscript, please include the heading
and write 'Not applicable' for that section.

Ethics approval and consent to participate

Manuscripts reporting studies involving human participants, human data or human
tissue must:

« include a statement on ethics approval and consent (even where the need for
approval was waived)

« include the name of the ethics committee that approved the study and the
committee’s reference number if appropriate

Studies involving animals must include a statement on ethics approval and for
experimental studies involving client-owned animals, authors must also include a
statement on informed consent from the client or owner.

See our editorial policies for more information.

If your manuscript does not report on or involve the use of any animal or human data
or tissue, please state “Not applicable” in this section.

Consent for publication

If your manuscript contains any individual person’s data in any form (including any
individual details, images or videos), consent for publication must be obtained from
that person, or in the case of children, their parent or legal guardian. All
presentations of case reports must have consent for publication.
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any stage (including after publication).

See our editorial policies for more information on consent for publication.

If your manuscript does not contain data from any individual person, please state
“Not applicable” in this section.

Availability of data and materials

All manuscripts must include an ‘Availability of data and materials’ statement. Data
availability statements should include information on where data supporting the
results reported in the article can be found including, where applicable, hyperlinks to
publicly archived datasets analysed or generated during the study. By data we mean
the minimal dataset that would be necessary to interpret, replicate and build upon
the findings reported in the article. We recognise it is not always possible to share
research data publicly, for instance when individual privacy could be compromised,
and in such instances data availability should still be stated in the manuscript along
with any conditions for access.

Data availability statements can take one of the following forms (or a combination of
more than one if required for multiple datasets):

e The datasets generated and/or analysed during the current study are
available in the [NAME] repository, [PERSISTENT WEB LINK TO
DATASETS]

e The datasets used and/or analysed during the current study are available
from the corresponding author on reasonable request.

« All data generated or analysed during this study are included in this published
article [and its supplementary information files].

e The datasets generated and/or analysed during the current study are not
publicly available due [REASON WHY DATA ARE NOT PUBLIC] but are
available from the corresponding author on reasonable request.

« Data sharing is not applicable to this article as no datasets were generated or
analysed during the current study.

e The data that support the findings of this study are available from [third party
name] but restrictions apply to the availability of these data, which were used
under license for the current study, and so are not publicly available. Data are
however available from the authors upon reasonable request and with
permission of [third party name].

e Not applicable. If your manuscript does not contain any data, please state 'Not
applicable' in this section.

More examples of template data availability statements, which include examples of
openly available and restricted access datasets, are available here.
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the conclusions of the paper rely in the manuscript. Data citations should include a
persistent identifier (such as a DOI) and should ideally be included in the reference
list. Citations of datasets, when they appear in the reference list, should include the
minimum information recommended by DataCite and follow journal style. Dataset
identifiers including DOIls should be expressed as full URLs. For example:
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The datasets generated during and/or analysed during the current study are
available in the [NAME] repository, [PERSISTENT WEB LINK TO
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If you wish to co-submit a data note describing your data to be published in BMC
Research Notes, you can do so by visiting our submission portal. Data notes
support open data and help authors to comply with funder policies on data sharing.
Co-published data notes will be linked to the research article the data support
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