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The last decade (2010–2019) has seen 
calls to action to improve the pre-
scribing practice of junior doctors.1–3 

An in-depth investigation into the causes of 
prescribing errors by foundation trainees 
in relation to their medical education (the 
EQUIP study1) in the UK reported a prescrip-
tion error rate of 8.9% for all prescribed 
medicines, and although that is a UK study, 
there are similarities with New Zealand pre-
vocational training programmes.3 The EQUIP 
study revealed that existing teaching strat-
egies are not working.1 To believe a single 
intervention will prevent most prescribing 
errors is simplistic, and for improvement to 
occur, new prescribers need to learn from 
their mistakes.3–5 Traditionally, the educa-
tion of junior doctors has focused on their 
competence and professional registration 
requirements. Working in healthcare is 
collective and multidisciplinary, and errors 
occur through human and system factors.6 

In response to similar calls to action in 
New Zealand,1 the medical education units 
at two of the larger New Zealand district 
health boards (DHBs) began working on 
an education intervention to improve 
prescribing and medication safety. They 
explored ways to leverage the interprofes-
sional collaboration between doctors and 
pharmacists in their everyday interactions 
to promote effective prescribing practice.7 
This early work encouraged pharmacists to 
work collaboratively with medical staff to 
integrate medication safety into the post-
graduate year 1 (PGY1) programme using 
interprofessional teaching methods and role 
modelling collaborative practice. 

In 2015, the intervention was expanded 
to include a role for pharmacists coaching 
PGY1s on the wards. The work was eval-
uated by recording prescribing errors and 
the feedback of PGY1s and educators. A 
significant improvement in prescribing 
was demonstrated, with qualitative results 
suggesting that pharmacists coaching 
PGY1s on the ward was the strongest 
intervention.8 

Simultaneously, a programme in the UK 
known as ‘ePPiFany’ (Effective Prescribing 
Insight for the Future) was adopting similar 
strategies and achieving similar results.9 
Over the past five years, the UK and New 
Zealand teams have worked together to 
share strategies, outcomes and lessons 
learned, to contribute to knowledge about 
how workplace learning theory and 
interprofessional education improves the 
prescribing practice of junior doctors. 

The UK  
ePPiFany approach

The ePiFFany educational approach 
is based on self-regulated learning and 
focuses on developing clinical reasoning 
when prescribing. It combines a simulated 
clinical encounter, which is filmed, with 
personalised and structured feedback, 
including a review of the filmed encounter, 
to facilitate deliberate practice throughout 
the four-month junior doctor rotation. 
A full description of the intervention is 
provided in Green, Shahzad and Wood.9 
The primary outcome measure, error 
rate per prescriber, was calculated using 
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daily prescribing data. The three-site 
ePiFFany case study demonstrated the 
impact of the intervention on improving 
clinical outcomes (ie, reducing prescribing 
error rates). The intervention improved 
prescribing and patient safety behaviour 
across different subspecialties and 
contexts.9

The New Zealand 
application of 

ePPiFany
Two New Zealand DHBs were offered the 

opportunity to pilot and adapt the evidence-
based ePPiFany approach with the support 
of the UK team. The New Zealand team 
took a stronger focus on the role of the 
pharmacist as an interprofessional coach. 
Following the UK approach, the aim was 
to accelerate the prescribing performance 
of PGY1 doctors. We anticipated that, after 
three months of work experience, our inter-
vention group would be performing at the 
same level that the control group would 
after 12 months of work experience and no 
intervention.

The programme aimed to accelerate the 
prescribing performance of PGY1 doctors. It 
was hoped that after three months the inter-
vention cohort’s prescribing would be at the 
level of performance as that achieved by the 
control group after 12 months.

Study design
The intervention was evaluated using a 

multi-method design with these objectives:
1. Assess the impact on patient care 

through reduced prescribing errors.
2. Facilitate quality improvement and 

programme development by docu-
menting participants’ experiences, 
insights and recommendations 
for improvement at each DHB site 
(PGY1 doctor, medical and pharmacy 
educators).

The first objective of this study was to 
assess the impact of a sustained educational 
intervention on prescribing practice over 
a three-month period. That intervention 
included simulations with personalised, 
structured, video-enhanced feedback and 

ongoing ward coaching by pharmacists on 
prescribing performance. Consistent with 
the intervention design used in Green et al 
(2020), an experimental group (consisting of 
PGY1s on their first placement) and an expe-
rienced control group (consisting of PGY1s 
on their fourth and final placement) was 
constructed to assess the effectiveness of 
the intervention. All prescriptions (pre- and 
post-intervention group) were audited daily 
and analysed for prescribing accuracy and 
appropriateness by an independent ward 
pharmacist. 

In order to further programme devel-
opment, qualitative data was also gathered 
through semi-structured interviews with 
PGY1 doctors and debrief meetings with 
medical and pharmacy educators to collect 
feedback about satisfaction, implemen-
tation, experience and sustainability. 

Methods 
 Prescribing audit data collection 
and analysis 

In following the UK model, the New 
Zealand pharmacists completed prescribing 
audits daily, recording prescribing errors 
by the PGY1 doctors for a six-month period. 
The first baseline data set at three months 
was collected from doctors on their final 
rotation (Quarter 4). The second data set was 
collected during the following three months, 
which was Quarter 1 for the new incoming 
PGY1 doctors who received the intervention 
(Figure 1). Data for Sundays and public 
holidays were collected on the next working 
day. Any gaps were identified and accounted 
for.

Data analysis 
Error prevalence was calculated using the 

following formula:
Error prevalence = (Total number of 
errors / Total medicines prescribed) 
X 100

The error data were tabulated. The preva-
lence of errors was compared statistically on 
the basis of the test of proportions using R.10

Data was stratified by type of error, 
severity of error and grade of prescriber. 
The descriptions of numerator and denom-
inator data and error severity are attached 
(Appendix Figure 1). 
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Table 1: The key components of the New Zealand intervention. 

1. Wards with an adult population and an average length of stay greater than three days and where 
PGY1s commonly prescribe (eg, general medicine and general surgery) were selected.

2. Patients with complex but common conditions who had been recently discharged were invited to 
assist us with the simulations. Following information and consent, the patients’ current notes and 
prescribing histories were used to develop a simplified set of notes for the simulations, and they 
were briefed on their role. 

3. The simulations reproduce a ward call where the PGY1s were asked to clerk three patients, review 
their medications, prescribe and present the patient to a consultant.*

4. During the simulations, the PGY1 doctors were videoed taking a medication history. They then pre-
sented their findings in a mock handover to the medical specialist. The medical specialist and the 
pharmacist observed the simulation and determined the factors the pharmacist needed to coach 
on the ward (in the form of a written summary for the ward pharmacist coach) and provided some 
immediate feedback to the doctors. The simulation video was sent to the junior doctor to review, 
self-assess and use in their meetings with their pharmacist coach.

5. A delayed debrief and guided self-assessment for the PGY1s by the pharmacist, using video re-
cordings of the simulation, targeted the clinical reasoning for prescribing decisions. This generat-
ed learning goals for the doctor.

6. Direct coaching from the pharmacist for complex prescribing tasks continued on the wards during 
the three-month rotation.

7. A second simulation used the same patients who were briefed to disclose a deterioration of their 
clinical status that would require additional prescribing. 

8. Debrief of the PGY1s following the simulation focused on self-evaluation, exploration of clinical 
reasoning, identification of progress over the intervention period and setting prescribing learning 
goals for the next rotation. 

*A full protocol of the simulation and the design of the ward coaching model is available on request from the 
corresponding author.

Figure 1: Audit data collection time frame.
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Qualitative data 
collection and 

analysis 
PGY1 interviews 

PGY1 doctors were interviewed individ-
ually using a semi-structured format (a mix 
of face-to-face and telephone interviews) 
within a month of the completion of the 
intervention by the independent project 
coordinator (Appendix Figure 2). Interviews 
were brief, pre-arranged and averaged 15 
minutes, to ensure the doctors were not 
away from clinical service for any longer 
than necessary. Information sheets were 
shared at the time the interviews were 
arranged, and signed consent was obtained 
at the commencement of the interview. 
Responses were recorded on an anonymised 
template and checked for accuracy with the 
junior doctor at the end of the interview. 

Medicine and pharmacy educator 
debriefs 

Face-to-face group debriefs were held at 
each DHB site (site 1 and site 2) with phar-
macists and medical education staff. Oral 
consent was obtained. Discussion focused 
on capturing each group’s perception of 
the value of the project. They were asked: 
What worked well? What did not work well? 
Did you feel this was a good use of your 
time? What do we need to consider in the 
future? The facilitator took notes and sought 
clarification or elaboration of points that 
were unclear. Notes from sites were kept 
separate, as there were variations between 
site 1 and site 2. There was a focus on 
looking forward, programme improvement 
and future development, including other site 
implementations. 

Data analysis 
Initial thematic analysis was undertaken 

following Creswell’s method.11 Data from 
each stakeholder group were analysed 
for significant statements and quotes, and 
clusters of meaning were developed using 
colour coding. Common themes and patterns 
emerged from both sites and data from each 
site was combined. An informative label for 
each theme that resonated with the research 
team was selected. 

Initially, feedback from medical and 
pharmacy teams was analysed separately. 

However, as significant site variations 
emerged alongside clear commonalities, 
medical and pharmacy responses were inte-
grated for reporting results.

Ethics
This study received ethics approval from 

the UNITEC Research Ethics Committee (EC). 
EC registration number: 2016-1038. 

Site approval and registration was 
awarded by DHB. On 21 June 2016 the 
New Zealand Health and Disability Ethics 
Committee formally deemed it to be outside 
their scope and that the study did not 
require their approval.

Results 
Quantitative results: prescribing 
audit outcomes 

There was a significant reduction of 
prescribing errors at both sites (Table 2).

The volume of prescribing on the wards 
at the two sites was comparable for the 
baseline and intervention groups (Table 
2). Volumes were reduced at both sites for 
the intervention group due to the holiday 
period.

Junior doctor prescribing errors at both 
sites reduced remarkably following the 
intervention. At site 1 (DHB1), error prev-
alence reduced by about 79% (p=0.02). The 
error prevalence at site 2 (DHB2) reduced by 
about 38% (p=0.35).

Impact on the frequency and 
severity of prescribing errors 

At site 1, the proportion of severe errors 
reduced by 100%, from 4.04 to zero, in the 
intervention group (Table 3). We did not 
have a significant impact on the severity of 
error at site 2 (Table 4). 

Qualitative results 
PGY1 doctor interviews 

Interviews were conducted with 10 PGY1 
doctors in total across the two sites with a 
100% response rate. 

Respondents were asked to rate their 
overall experience on a scale of 1 to 10, with 
10 being the most positive. The median was 
8 at site 1 (n=6) and 6.5 at site 2 (n=4). 

Feedback was consistent for seven of the 
nine themes identified across the two sites 
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Table 2: Prescribing errors by site. Based on N=14 for DHB1 and N=17 for DHB2 control groups. In the intervention 
groups, N=6 for DHB 1 and N=4 for DHB2. 

Baseline Intervention

DHB # Overall
pre-
scribing 
volume

# Errors
PGY1s

Error 
preva-
lence (%)

# Overall
pre-
scribing 
volume

# Errors
PGY1s

Error 
preva-
lence (%)

% reduc-
tion in 
errors 

p-value

DHB1 4,943 396 11.32 4,271 135 2.42 79% 0.02

DHB2 4,937 672 13 4,555 392 8 38% 0.35

Table 3: Site 1 error severity as a proportion of total errors prescribed (PGY1 data).

Severity Control 
Items # 919
Prescribers #14
Errors # 104

Intervention 
Items # 620
Prescribers #6
Errors # 15

p-value

Minor 41% 13.3% <0.001

Moderate 42.3% 80% <0.001

Major 8.6% 0 <0.001

Severe 1.92% 0 0.002

Unknown 1.92% 6.6% <0.001

Miscellaneous 4.26% 0 <0.001

 Table 4: Site 2 error severity as a proportion of total errors prescribed (PGY1 data). 

Severity Control 
Items # 2181
Prescribers #17
Errors # 284

Intervention
Items #898
Prescribers # 4 
Errors #71

p-value of proportions

Minor 67.9% 69% 0.99

Moderate 31.3% 26.76% 0.58

Major 0.7% 1.4% 0.19

Severe 0 2.8% < 0.001
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and these consistent responses were all 
positive. The overall experience was valued 
by the PGY1s, who agreed that this training 
was most useful early in the training year; 
that their reasoning when prescribing 
was enhanced; and that they felt more 
confident. The authenticity of the simu-
lation environment and use of real patients 
was helpful for learning. They valued 
all the feedback offered, but the video of 
the simulation appeared less useful than 
reviewing prescribing on the ward with the 
pharmacist. (Detail provided in Appendix 
Table 1). 

Significantly, they all thought that the 
programme should be rolled out to a full 
cohort of PGY1s, and 60% thought it would 
be valuable to repeat the programme in 
their second postgraduate year, especially 
in subspecialty areas with complex medica-
tions (eg, gastroenterology, oncology).

Site variation emerged when the PGY1s 
were asked about improvements for the 
future. 

Site variation themes 
Information prior to consent ensured that 

respondents were aware this was a new 
programme and a trial, and that we wanted 
detailed comments on how to improve the 
programme for the next cohort. There were 
two areas of difference: the structure of the 
second simulation, and the experience of the 
delivery of the ward coaching. 

Comments highlight variation in the imple-
mentation and delivery of the end-of-run 
simulation and the ward coaching across 
sites, which signals areas for improvement 
at site 2 and also considerations for the 
planning of new site implementations.

Medicine and pharmacy educators’ 
debriefs

Both common and site-specific comments 
emerged that mirrored the PGY1 feedback. 
The educators all felt that it was worth-
while, supported the concept and wanted to 
continue to develop the programme in the 
future. 

“Conceptually it’s worthwhile.” 
(Medicine educator, site 2)
“We can see the benefit.”  
(Pharmacy educator, site 1)

Both sites reported positive responses 
from the PGY1 doctors, but both sites and 

both professions also noted the time and 
resources involved and felt that the current 
model would be difficult to sustain and 
deliver to a full cohort of 40–60 PGY1s. 

There were several features to consider 
for the future before a full roll out could be 
undertaken. Comments highlighted variation 
between sites in preparation, ward culture 
and the pharmacists’ previous experience 
and training as interprofessional coaches. 

Differences between sites
1. Ward environment 

Site 1 used a rehabilitation and general 
medical ward, and site 2 used a busy ortho-
paedic ward. Ward selection impacts on 
release time both to attend simulation and 
for meetings with the pharmacist. 

“The wards that the intervention is 
based on need to be considered—for 
the very busy, acute wards, release 
time for simulation was hard.” 
(Medicine educator, site 2)
“Hard for pharmacists catching up 
with PGY1s when they are so busy.” 
(Pharmacy educator, site 2)

2. Simulation environment 
Although simulations ran relatively 

smoothly, debriefs turned to a discussion of 
volume and capacity. At site 1 there was more 
technical help available from the simulation 
unit and more support staff were available to 
assist with patient support before and after 
the simulation. In addition, video recording 
and copying assistance ensured prompt 
return of the videos to the PGY1s. At site 2 
there was less technical support. 

“Using real patients is the gold 
standard but takes a lot of coor-
dination, especially for the second 
simulation, to bring them in, support 
them and train them.”  
(Medicine educator, site 2)
“Need to use a full simulation unit 
with full support, which is resource 
intensive for large numbers of 
simulations. Could we run it insitu 
in ward linked to ward rounds? 
(Medicine educator, site 2)

3. Engagement, training and briefing 
of pharmacists. 

Engagement of the pharmacy staff early 
and training pharmacists for the ward-based 
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Table 5: Site variation PGY1s.

Theme Site 1 Site 2 

1. Usefulness of the end of rota-
tion simulation 
At site 1, responses indicat-
ed the link between the two 
simulations was clear and that it 
enhanced self-assessment. Site 
2 provided a less satisfactory 
experience.

I can see how the first and second 
simulation fitted together. 

I felt a lot more confident in the sec-
ond simulation.

I could see I had learned what to look 
for and find the info I needed.

Second simulation not useful felt it 
was being pushed in. 

Got most out of the first simulation.

X was the best patient, as you not 
only used your real meds but also 
understood it was a simulation—un-
derstood the role. The other patient’s 
not as focused—may have been 
unprepared.

2. Coordination of pharmacy 
support and coaching  
Although both sites valued the 
pharmacy input, comments 
varied across sites. One site was 
more coordinated and consis-
tent in their ward coaching. We 
learned from both groups that 
meetings with pharmacists were 
best scheduled early (within the 
first week of the simulation) and 
ongoing meetings planned and 
structured around House Officer 
routines and work.

Talking with pharmacists in the week 
that followed about what happened 
in the session was very helpful.

Practising on ward—the more you do 
the more you learn. Talking to team 
pharmacists was really helpful.

Went through video and discussed 
the patients. 

But also met a number of other times 
on the ward, which was really helpful. 

Talked to pharmacist on the ward 
three times (about the simulation 
and cases), then informally every 
other day. 

I can see that it is useful for pharmacy 
to be involved, but they need to get 
their timing right and understand the 
House Officer  job better.

An impromptu grab on the ward does 
not work—Here I have this thing (the 
video)—need to make a time and set 
it aside. 

The feedback in the ward was too 
limited.

Met formally once with X.

Feedback on my cases was all posi-
tive—not constructive and critical. 

More a pat on the back but what you 
want is a critical review. 

X said what I did well but it was too 
hard to remember—tried but meet-
ings too late. 

Later sat down with Y for a longer 
session, but there was too much of 
a time delay even with the video—I 
could not recall my decision-making.
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coaching is critical as there is a significant 
role shift for them, this varied by site. At 
site 2 the pharmacists were not as well 
prepared. Comments from this site by the 
pharmacists included:

“Our execution did not run as well as 
it could have.”  
(Pharmacy educator, site 2)
“Using our time is ok if they prescribe 
better.”  
(Pharmacy educator, site 2)
“Looking back, we needed to engage 
earlier.” 
(Pharmacy educator, site 2)

In comparison, site 1 had more experience 
working in a coaching role with junior 
medical staff and stronger pharmacy lead-
ership. Their comments were: 

“If it was rolled out to all PGY1s, 
it would decrease the pharmacist 
workload, as less follow-up would be 
needed.”  
(Pharmacy educator, site 1)
“It helped us build rapport—the 
PGY1s approached pharmacists more 
easily on other matters.”  
(Pharmacy educator, site 1)
“PGY1s would ring us with concerns.” 
(Pharmacy educator, site 1)
“Comments indicated a willingness 
for more pharmacy involvement in 
planning at site 1.” 
(Pharmacy educator, site 1)
“Communicate with pharmacists 
more before second simulation to 
have an idea of what the major issues 
or themes that pharmacists identified 
on the ward.” 
(Pharmacy educator, site 1)

The variation in pharmacist feedback 
across the two sites mirrors the PGY1 
doctors’ comments, highlighting the need for 
consistent training and preparation for all 
educators.

An incidental finding identified by the 
pharmacists at site 1 was that, during the 
simulation, six PGY1 doctors all prescribed 
differently for each patient. 

Overall, the comments and discussion in 
all debrief groups can be summarised by 
this quote: 

“A great educational opportunity— 
a good approach to teaching some-
thing so important, but we need to 
streamline it make it more effi-
cient—resources are needed to  
back it.” 
(Medicine educator, site 2)

Limitations
Limitations due to small cohort size and 

site variation are acknowledged. None-
theless, the outcomes do mirror the UK 
findings and demonstrate improvements 
in patient safety. As a trial, this project was 
about impact (measured by prescribing 
errors) and quality improvement, so was 
focused on transferability over generalis-
ability. No two sites will ever be identical. 
The dual-site implementation highlighted 
regional strengths and weaknesses, 
raised key points for transferability of the 
programme to other sites and informed the 
project moving forward.

Discussion 
Impact on patient outcomes 

The results, which match the UK expe-
rience, demonstrate a significant difference 
in patient outcomes measured by 
prescribing error rate and error severity.9 

At site 1 we made a difference to patient 
outcomes beyond our expectation. At site 
1 the error severity profile reduced signifi-
cantly for three of the six categories while 
moderate errors increased. 

We are unable to explain the increase in 
moderate errors. Clinical staff suggest that 
this finding may be connected to the timing 
of the first rotation in New Zealand. The first 
PGY1 rotation in New Zealand coincided 
with the summer holiday period and the 
start of a new rotation for many registrars. 
Lack of awareness of local protocols and 
lower staff volumes may impact commu-
nication. In addition, interpractitioner 
variability of prescribing, noted during the 
simulation, highlighted the importance of 
training PGY1 doctors in local protocols 
using current best practice and helping 
them to think critically about prescribing. 
The increase in moderate errors by 
prescribers new to a service highlights the 
need for effective training, given that consis-
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tency in approach is a cornerstone of safe 
prescribing practice. 

The Health and Disability Commissioner’s 
analysis of complaints involving a medi-
cation error between 2009 and 2016 in 
New Zealand identified several factors that 
contributed to prescribing errors: failure to 
obtain necessary information (60%), failure 
to follow policy and protocol (20%), inade-
quate knowledge of the medication (17%) 
and training and orientation to the service 
(5% each).12

This supports our hypothesis that the 
availability of pharmacists at induction to 
support information gathering and improve 
familiarity with ward protocols and policies 
must be addressed early in the training 
year.

PGY1 doctor satisfaction 
The training was well received by the 

PGY1 doctors. They not only found it useful 
but would like it repeated in their second 
year for more complex medication in 
subspecialties. From both patient care and 
the PGY1 doctors’ perspectives, the evalu-
ation shows that there is value in rolling 
out the programme to a full cohort at the 
trial sites, and that if a full nation rollout 
were undertaken, there is the potential for a 
dramatic impact on patient care. 

Sustainability 
On follow-up with the medical education 

units, medicine and pharmacy educators 
raised issues of resourcing and sustain-
ability that cannot be ignored. Although 
this initiative demonstrated that the educa-
tional programme can make a significant 
difference to patient care, a key learning 
for the implementation team has been that 
the current model is extremely resource 
intensive, particularly during the simulation 
laboratory sessions, which take  two hours 
per person and would be difficult to roll out 
to 40–60 interns.

Regional variation 
A dual-site implementation reminds us that 

workplace contextual and cultural factors 
will vary across sites and any widespread 
implementation needs to anticipate this.

All sites have their own implementation 
strengths and challenges, and a national 
rollout would need to include flexibility to 
accommodate these differences. Regional 

variation and the preparedness of all profes-
sional groups is a key consideration. At site 
1 the pharmacists had more experience 
and training for the coaching role, and this 
was evident in the feedback. Sites also vary 
with regard to levels of simulation support, 
ward staffing structures and the culture of 
wards, services and teams. These factors are 
important considerations for scaling up the 
project.

What next? 
The model has several phases that draw 

on evidence-based educational practice, 
and it is now recognised that further work 
needs to be done to trial options for delivery 
at additional sites that would maintain 
these core principles. Two aspects are being 
explored: 

1. Alternatives to running simulations 
off the ward at the beginning and end 
of the rotation. Two suggestions have 
emerged: 
• Doing small in situ simulations 

on the ward before or after ward 
rounds, with current patients 
and using iPhones to video the 
interaction. 

• Building scenarios into a 
workshop at the start of the 
rotation using pre-recorded simu-
lations in situ or written cases. 
Use small group discussions to 
establish learning needs and as a 
baseline for self-assessments and 
self-directed learning at the end 
of the rotation.

2. Developing tips and training for phar-
macists coaching junior doctors on the 
ward.

The combined feedback from this study, 
an earlier New Zealand study8 and a 
study exploring pharmacy and medicine 
co-working in Australia13 indicates that 
coaching pharmacists on the ward may be 
a key for successfully reducing prescribing 
errors. In our study, the preparation the 
pharmacists received prior to the pilot was 
more extensive at site 1 than at site 2, and 
site 1 pharmacists had more experience with 
coaching PGY1 doctors. A refinement for 
the future is to develop a consistent training 
programme for pharmacists with an inter-
professional educator focus. 
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Towards a sustainable model for 
large cohort implementation

The ongoing goal is to develop a flexible 
and sustainable model to help train entire 
cohorts of PGY1 doctors. The key emergent 
theme from the New Zealand experience 
is the role of the hospital pharmacist in the 
training of PGY1 doctors. 

At the start of the 2018/19 training year, 
site 1 trialled a version that drew on the 
ePiFFany experience but replaced the simu-
lation with a pharmacist-led, case-based 
workshop as a precursor to the ward-based 
learning with pharmacist coaching. This 
appears to be a more sustainable model 
that combines the ePPiFany core principles 
of supported self-directed learning on the 
ward with pharmacist coaching, an initial 
workshop and targeted feedback. This will 
be implemented at site 2 for the 2020/21 
training year. Both sites are providing this 
for all current PGY1 doctors with cohorts of 
40 or more.

A process to monitor PGY1 doctors’ 
improvements over the length of the 
attachment, and an activity to provide 
feedback at the end of placement simulation 
to align with the ePPiFany model’s second 
simulation, is under development. The 
ongoing challenge is finding key indicators 
to measure improvements in medication 
safety during the training period that are 
more sustainable than an audit tool. 

We hope that this refined model of 
delivery will have the flexibility to be shared 
with other New Zealand and Australian 
providers, and that we can work collabora-
tively to build and enhance the programme 
and share the ongoing development of 
resources. 

Funding
Pfizer International funded the inde-

pendent audit of prescribing that allowed 
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programme evaluation.
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Appendix
Appendix Figure 1: Audit information. 

Numerator data 
The frequency of prescription errors, error type and error severity made by prescribers 

were collected by pharmacists across the six-month study period using a pharmacist-de-
signed form. Criteria for grading the severity of errors were taken from standards used in 
the EQUIP study 3 (see below). All errors were coded by pharmacists, checked through a 
process of peer review and discussed with all clinicians in the project team.

The numbers of prescription errors were counted as the original prescription item and 
subsequent changes required per day. 

Medicines administration to patients were checked electronically on the ePrescribing 
system for the number of doses given. The errors were manually entered by pharmacists 
into an Excel spreadsheet designed by the UK research team. All data was anonymised for 
analysis purposes.

Denominator data
The total number of medicines prescribed over the course of the study was collected 

weekly from the ePrescribing system, at the same time at the beginning of each week. The 
ePrescribing team and medication safety pharmacists collaborated to design a suitable way 
to extract this data. This enabled the number of errors to be calculated as a percentage of 
the total number of medicines prescribed. 

Assigned error severity and associated probability:

Error severity Associated probability of harm

Minor 0.1

Significant 0.4

Serious 0.6

Severe 0.9

Appendix Figure 2: Semi-structured interview questions—PGY1 doctors. 

1. Please rank your overall experience within this three-month experience from 1–10 (10 
being highest)?

2. Was the simulation helpful as an orientation to this ward/service?
3. What helped and what hindered your learning regarding prescribing on this 

placement? 
4. What activities supported you in your prescribing practice on this ward?
5. Any suggestions for the future?
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Appendix Table 1: Site consistent themes PGY1 interview data

Site consistent themes Quotes Comment

Overall, the experience was 
valued

“At first did not know the best treatment now 
feel more sure.”

“Basics covered med school, but interactions 
not emphasised as much.”

Universally both House Officer co-
horts found the experience positive 
and all stated that their thinking 
around prescribing had improved.

Significantly, they all thought that 
the programme should be rolled out 
to all HOs and 60% thought it would 
be of value repeated in their second 
postgraduate year in subspecialty ar-
eas (eg, gastroenterology, oncology).

Timing “Simulation best early in the year and at the 
start of the run.”

“Useful on the first run - exposed to situations 
not seen yet. Was food for thought - when you 
saw them in clinical you knew how to think 
through the situation?”

This experience is most useful early in 
the intern year and at the start of the 
rotation. 

Enhanced awareness of the 
thinking that surrounds pre-
scribing 

“Enhanced my thinking through prescribing and 
cases gave you a chance to think and discuss 
medication decision.”

“I think better about it now - highlighted how 
I should be thinking about prescribing at each 
step.”

At the end all House Officers on both 
sites reported being more aware of 
what they should be thinking about 
when prescribing

Nature of feedback “Used video but it was not as helpful as looking 
at the list of the choices I made on the day. We 
went back to that – it was more helpful than the 
video.”

“Looked at video (did not like that). I asked to 
look at the list of what others had done and that 
got me thinking about other options. Talked 
about what I could do better.”

HOs were not convinced the video 
was needed (80%) but written feed-
back immediately after the simula-
tion was valued. 

Simulations assisted learning “Scenarios were helpful as I had not encoun-
tered all the medications before.”

“You are taught to do a full med history at medi-
cal school but changes when you start work you 
have less time. So it was good to do this early 
without consequences.”

Authentic simulation environments, 
real patients and their medications 
and conditions similar to ‘work’ sup-
port learning 

HO = PGY1 doctor
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