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Foreword
The prescribing of medicines is a fundamental part of the
interaction between doctors and patients, but prescribing
errors are common. Junior doctors need to develop the
technical skill to write accurate prescriptions – the first
essential of safe prescribing. Their medical colleagues, clinical
pharmacists, and nursing staff can all help with this. The more
complex skill of making appropriate therapeutic decisions will
only come with guidance from senior clinicians and practice
in a protected environment. This brief guidance sets out how
trusts can support safe prescribing among trainee doctors.
Robin Ferner FRCP
Honorary professor of clinical pharmacology,
University of Birmingham

The World Health Organization launched its third global
patient safety challenge, Medication Without Harm, in
March 2017. The overall goal of the challenge is to improve
medication safety by strengthening the systems for reducing
avoidable medication-related harm. Prescribers, particularly
junior doctors, are a key component of these systems.
As a medication safety officer, much of my role is to raise
awareness of high-risk medicines and practices and explore
how their risks may be mitigated. Supporting junior doctors
and others on the safer use of medicines, and sharing
learning through reporting and feedback, are essential
aspects of this role.
I welcome this guidance, which draws on the literature as
well as experience and the views of doctors, pharmacists and
medication safety officers to make recommendations for
enabling safer prescribing within trusts.
Yogini Jani
Consultant pharmacist, Medication Safety

Key recommendations
Prescribing induction should be
practically focused and should cover key
safety principles.
Postgraduate medical education
leads must work collaboratively with
medication safety officers to identify
opportunities to promote safer
prescribing within the wider curriculum.
Junior doctors should be provided with
regular feedback on prescribing errors;
this should be done in a structured and
supportive manner.
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Incident reports and other routinely
collected data on prescribing errors
should be used to identify areas for
improvement and should feed into both
quality improvement initiatives and
postgraduate education and training.
Active efforts need to be made by trusts
to create safer working environments to
support safe prescribing.
Implementation of these
recommendations within trusts should
be supported by a board level director
with responsibility for quality and safety.
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Why have we produced this guidance?
Junior doctors are responsible for two thirds of all hospital
prescriptions. Prescribing is a significant part of their role, but
despite this, induction processes and postgraduate teaching
around safe prescribing can be variable. Moreover, there is
lack of a concerted effort to address the safety culture around
safe prescribing, with junior doctors often being unaware of
their mistakes and not always receiving the feedback that they
need to learn and to continuously improve.

Who is this guidance for?
The aim of this guidance is to give postgraduate medical
education leads and those responsible for quality and safety
within trusts a framework to address these issues. We believe
that the implementation of these recommendations will
lead to improved support for junior doctors and safer care for
patients.

Table 1. Average prescribing error rates by medical
prescriber grade
Prescribing error rates

EQUIP study

PROTECT study

Total

8.9%

7.5%

FY1

8.4%

7.4%

FY2

10.3%

8.6%

Consultant

5.9%

6.3%

Common errors
The classes of drugs most commonly involved in prescribing
errors are analgesics, antimicrobials, bronchodilators,
antianginals, corticosteroids and controlled drugs.3 Prescribing
for elderly patients4 and those with renal or hepatic
impairment are other areas of difficulty for FY1 prescribers.5
Incorrect dosage, omission of therapy (including inaccurate
medicines reconciliation) and incomplete prescriptions are
the most common types of prescribing errors.3

Background
Prescribing errors account for a significant proportion of all
medication errors and are an important cause of harm to
patients.1
The term ‘prescribing error’ incorporates irrational prescribing,
inappropriate prescribing, under-prescribing, overprescribing
and errors in writing the prescription.2 An international
systematic review highlights that they are a common
occurrence, affecting 7% of medication orders and 50%
of hospital admissions.3
The EQUIP study by Dornan et al3 and the PROTECT study
by Ryan et al1 are the largest hospital-based UK studies
so far to have investigated the prevalence and causes of
prescribing errors, across twenty English hospitals and eight
Scottish hospitals respectively. These studies found that
foundation year 1 (FY1) and foundation year 2 (FY2) doctors
write approximately two thirds of hospital prescriptions, and
have a significantly higher prescribing error rate compared to
consultant grade doctors (Table 1).1,3

The EQUIP study found 29.8%
of prescribing errors by junior
doctors related to omission
on admission and 6.2% to
omission on discharge.3

The causes of prescribing errors among junior doctors are
complex and multifactorial3,6–10 (see Table 2), suggesting
that multiple interventions targeting different parts of the
prescribing process are needed to support junior doctors to
prescribe safely, and in turn minimise the risk of errors.
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Table 2. The causes of prescribing errors
The environment
Complex and high-pressure working environments, particularly relating to workload, time constraints
and frequent interruptions
Specific working environments: working on wards with a high turnover of patients, difficulty accessing
prescribing support and/or relevant clinical information out of hours
Staffing issues:
> Inadequate staffing
> High turnover of staff and the use of locum staff
> Shift patterns and rotas resulting in unfamiliarity with processes and/or patients
The individual
Lack of knowledge/experience
Low self-awareness
Perception that prescribing tasks are routine/not of high importance
Feeling tired, hungry, stressed or unwell
Low morale or mental health issues
Challenges faced when transitioning from undergraduate training to being a FY1, and similarly
at other career change points
The team
Hierarchical structures leading to a reluctance among trainees to ask senior colleagues for advice and
guidance around prescribing
Miscommunication within the team
Uncertainty in prescribing responsibility within teams
Overdependence on safety-netting mechanisms (for example junior doctors relying on nurses/
pharmacists to identify and correct their errors)
Lack of a safety culture and shortcomings in supporting an open, blame-free environment
Systems
Poor access to protocols and guidelines
Lack of standardisation and unfamiliarity with drug charts or e-prescribing systems
Primary/secondary care interface communication issues
Poor feedback mechanisms
Task
Prescribing outside routine practice
Complex disease, polypharmacy
Language and communication barriers
Unfamiliarity with the individual patient (often linked to shift-work)
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Although most prescribing errors are intercepted before
they cause harm, it appears that the current system heavily
relies on nurses and pharmacists identifying errors and
correcting them before a drug is administered. Furthermore,
newly qualified doctors are often unaware of their errors
and are therefore being denied a valuable opportunity to
learn from their mistakes. A better approach would be to try
and prevent errors from occurring in the first instance, and
to create a culture that proactively encourages continuous
learning and reflection.

Junior doctors should be signposted to the competency
framework,11 which they can use as a self-assessment tool,
enabling them to identify and reflect on areas where they
need to further develop their skills.

Recommended format for prescribing induction
>	Familiarise new doctors with local prescribing systems,
eg the drug chart or electronic prescribing system
>	Include interactive, practical prescribing exercises

Section 1: Education and practical
resources to support safe prescribing

>	Signpost to locally available tools and resources that
support safe prescribing

1.1 Induction in safe prescribing

>	Use the opportunity to build relationships between
doctors and pharmacists

It is widely recognised that the theoretical knowledge
acquired during undergraduate training does not always
fully equip FY1 doctors to competently navigate the often
complex, multifactorial prescribing situations they face.1
Although continued improvement in undergraduate medical
training is essential, the provision of tailored induction in
prescribing skills is necessary to bridge the gap that currently
exists, and to help contextualise prescribing skills and
knowledge.
It may be impractical to comprehensively cover all common
and serious errors, but induction does provide an opportunity
to cover key safety principles, as outlined in the Royal
Pharmaceutical Society’s A Competency Framework for all
Prescribers.11
Key safety principles for prescribing
>	Taking an accurate drug history
>	Checking for and acting on allergies and sensitivities,
drug-drug and drug-disease interactions
>	Involving patients in prescribing decisions, where
possible
>	Identifying and using reliable and validated sources of
information when prescribing
>	Only prescribing within one’s own scope of practice, and
seeking help where necessary
>	Taking responsibility for one’s own prescribing
>	Being receptive to feedback on prescribing errors
>	Employing timely and effective communication around
prescribing, particularly on hospital discharge

Supporting safe prescribing © Royal College of Physicians 2017

With respect to the format of prescribing induction,
new doctors report a preference for practical prescribing
exercises,12 as opposed to a purely theoretical teaching
format. Both induction and the four days of work-place base
shadowing, which trusts are now mandated to provide FY1
doctors with,13 are important opportunities to ensure that
new doctors are familiar with the prescribing systems that
they are expected to operate.
Prescribing exercises should ideally cover common errors
and errors that lead to serious harm. There is national
patient safety data that can be used to support this
(www.cas.dh.gov.uk), but trusts should also seek to incorporate
material based on the prevalence of medication errors locally.
Online e-learning modules in drugs and therapeutics, such as
those provided by SCRIPT (www.safeprescriber.org) and the
British Pharmacological Society, can be used to encourage
self-directed learning and can supplement material covered
during induction. If they form a part of mandatory training,
junior doctors should be provided with protected study time
to complete these modules.

1.2 Incorporating prescribing into the wider
curriculum
Importantly, induction should not be viewed as the only
opportunity to provide education and training in prescribing
skills. Prescribing should be viewed as an integral part of
the foundation doctor training programme and should be
covered opportunistically within other subject areas. For this
to happen, postgraduate medical education leads must work
collaboratively with medication safety officers to identify
opportunities to address therapeutics within the wider
curriculum. For example, safe prescribing practices around
insulin regimens should be covered when teaching the
management of Type 1 diabetes.
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1.3 The use of assessment
The national prescribing safety assessment is a standardised,
2-hour online assessment which aims to ensure competency
in the safe and effective use of medicines among medical
undergraduates. It is now compulsory for all medical
students to undertake this exam prior to starting in post as
new doctors. It has played an important role in increasing
the profile of medicines safety within the undergraduate
curriculum.14
Nonetheless there is still a role for locally developed
prescribing assessments that replicate real-life prescribing
scenarios and use trust-specific protocols and guidelines,
as they can be useful in contextualising the application of
prescribing skills and knowledge.15–17 Furthermore, the use
of local assessment can help highlight knowledge gaps
that need to be addressed by individual doctors within
their first few weeks of training, especially if supported with
feedback from pharmacists. There should be a standardised
approach to supporting junior doctors who fail a prescribing
assessment (national or local), with additional support
and supervision being provided in the first instance. If,
however, there are sufficient concerns regarding prescribing
competence and safety, it may be necessary to apply
temporary sanctions on an individual doctors’ prescribing rights.

Case study 1: Prescribing assessment at Kent, Surrey
and Sussex LETB
Kent, Surrey and Sussex local education and training board
(LETB) have developed a prescribing assessment based on
data from the National Patient Safety Agency prescribing
safety alerts. This is supported by the provision of structured,
one-on-one feedback sessions with junior doctors,
addressing errors made in the assessment, and signposting
to relevant online e-learning (SCRIPT) modules, ensuring
that FY1 doctors address their knowledge gaps.

1.4 The role of the multidisciplinary team
The multidisciplinary team – in particular, nurses,
pharmacists and senior doctors – have a strong role in
supporting junior doctors with safe prescribing.
Senior doctors: Senior doctors should
oversee prescriptions of junior doctors,
particularly in their first few months as
new prescribers. With other colleagues,
they can help to teach the skills of safe
prescribing.
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Hospital pharmacists: Junior doctors
need a clear understanding of the role
of the hospital pharmacist. They should
know how to seek advice on the wards
and when on-call. Hospital pharmacists
should be encouraged to participate in
ward rounds, where they can support
junior doctors with ‘on-the-spot’ guidance and feedback
related to prescribing. The Royal Pharmaceutical Society
Roadmap to Advanced Practice18 and Professional Standards
for Hospital Pharmacy Services19 clearly outline the role of
the pharmacist and pharmacy team in supporting safe and
effective prescribing.
Nurses: Nurses have an important role
in helping junior doctors understand
the system in which they are
prescribing, particularly the practical
aspects of prescribing. They will often
identify errors or incompleteness, and
will advise on routes and frequency of
administration to meet the patients’ needs. They will also be
key in ensuring team working of all professionals in the ward
or department.
Although advice may be sought from the wider
multidisciplinary team, junior doctors must be aware that
responsibility for the prescription rests solely with the
prescriber. Therefore, it is advisable to question and clarify
third party advice, and if necessary verify it using validated
sources such as the British National Formulary (BNF) before
signing a prescription.

1.5 Practical resources
There are a variety of practical resources that can be used to
support safe prescribing. These include:
> The BNF – junior doctors must know how
to navigate the BNF and be able to find the
information they need to prescribe safely.
> Local protocols and clinical guidelines – these
should incorporate information about safe
prescribing, and this information should be
easily accessible in clinical areas.
> Mobile apps – provide greater portability and
accessibility in clinical environments.20 Trusts
should provide junior doctors with information
and advice on accredited apps (eg the BNF app)
and make active efforts to ensure that junior
doctors are using reliable sources. Trusts may also
use available online platforms to upload local
prescribing guidelines, but they must take responsibility for
quality assuring the content, and ensuring that it is kept upto-date and error-free.

Supporting safe prescribing © Royal College of Physicians 2017

> Pocket prescribing cards – these can be
useful for commonly prescribed drugs
and those which need to be prescribed
in emergency situations (eg anaphylaxis,
status epilepticus). There is evidence that they can improve
the speed and confidence of junior doctors in initiating
management plans for acutely unwell patients.21,22

1.6 Electronic prescribing
Trusts are encouraged to transition to electronic prescribing
(e-prescribing) systems as soon as the infrastructure is in
place and the necessary training can be delivered to staff.
Benefits of e-prescribing sytems

23,24

Essential advice to be given to junior doctors using
electronic prescribing systems4
>	Review all the drugs prior to completing a new
prescription
>	Double check that you have prescribed what you
intended to, before signing the prescription
>	If prescribing remotely, ensure that you communicate
what you have prescribed to the patient and to the
ward nurses
>	Sign out of the system when you have finished
prescribing

>	Improved legibility of medication orders
>	Elimination of lost or misplaced paper charts
>	Access to in-built clinical decision support (alerting
the user to allergies, dose errors, drug-drug and drugdisease interactions) and relevant clinical guidelines
>	Improved accountability, supporting mechanisms to give
feedback to individuals on prescribing errors. (Users must
be reminded that their personal password and login details
are equivalent to their signature. They must log out of
their accounts after use, otherwise errors that they are not
directly responsible for may be attributed to them)
The provision of appropriate training is necessary to realise the
potential benefits of electronic prescribing.24 Junior doctors and
other prescribers need to be familiar with the functionality of the
system, and they need to have an awareness of the potential
sources of error that e-prescribing lends itself to. Despite its benefits,
e-prescribing is not error-free and can lead to new types of error.
Key errors associated with electronic prescribing24–26
>	Making the wrong selection from a picking list or dropdown menu (this includes drug selection errors, dosage/
route selection errors, patient selection errors and
therapeutic timing errors)
>	Errors arising from incomplete display of information
and prescriptions being ordered and signed for without
review of the entire drug regime
>	Failure to change suggested default settings when
indicated, eg assigning an incorrect start/end date for
therapy due to a default selection made by the system
>	Failure to amend auto-population of pre-defined order
sentences which are either incorrect or inappropriate
>	Errors arising from overdependence on clinical decision
support systems
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Perhaps most importantly, junior doctors need to be aware
that relying on the computer system alone to identify
potential errors and interactions is ill-advised. Prescribing
decisions should be systematically thought through and, if
necessary, manually checked using available resources.

‘Computerised decision support should never
be designed to replace human knowledge but
should be used judiciously to support clinicians
in their own decision making’20
Despite the potential benefits of computerised decision
support, in practice most alerts are overridden or ignored.27
Junior doctors need to be made aware of the concept of
‘alert fatigue’, be encouraged to reflect on their practice and,
in turn, get the best out of a system which offers in-built
decision support.

Key points
>	The implementation of electronic prescribing should be
supported with training so that users are familiar with
the functionality of the system
>	Junior doctors need to be aware that e-prescribing
is not error-free, and that prescribing decisions must
be judiciously thought through, even if facilitated by
computerised clinical decision support
>	Junior doctors should be made aware of the existence
of ‘alert fatigue’ and should be encouraged to reflect
on their practice, with respect to using computerised
decision support

Section 2: Safety culture
The perception by the medical profession that prescribing
is of less importance than other areas of practice, and
the potential for this to significantly impact upon the
development and strengthening of safe prescribing
practices, has been noted.26 The presence of medical
hierarchies, an ambivalence towards prescribing errors, the
failure to remedy error-provoking environments, and the
suboptimal use of incident reporting systems are key areas
that need to be addressed in order to create a strong safety
culture around prescribing.

2.1 Team culture
There have been reports of junior doctors compromising
their opinion when prescribing, due to the influence
of medical hierarchies within teams.27 Hierarchical
arrangements can also make it difficult for junior doctors
to ask for advice or support with prescribing, and the belief
that the medical profession should be experts, rather than
learners, can lead to underuse of reference sources when
prescribing.28 Seeking advice and support needs to be
encouraged, and should be perceived as good practice.
This can be fostered by:
> investing in good working relationships between junior
doctors and hospital pharmacists
> encouraging the use of prescribing mentors
> actively signposting to locally available tools and resources
that facilitate safe prescribing
> modelling of help-seeking behaviour by senior doctors.
Case study 2: The use of pharmacist buddies/mentors at
County Durham and Darlington NHS Foundation Trust
All FY1 doctors at Darlington NHS Foundation Trust are
assigned a pharmacist buddy; where possible, this is the
pharmacist assigned to their base ward. On their first day,
junior doctors are allocated a timetabled session with
their pharmacist buddy, during which they go through
a checklist of essential information and are given a
prescribing factsheet.
This initiative has fostered positive relationships between
FY1 doctors and pharmacists and has increased the
confidence of junior doctors with prescribing by:
>	increasing contact with an assigned pharmacist during
induction
>	providing structure to the initial meeting between the
ward pharmacist and FY1 doctor
>	providing a key contact who junior doctors can seek
advice from for prescribing related queries in their first
few months as new prescribers.
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2.2 The provision of feedback
As most errors are intercepted before they lead to harm,
there is concern that new doctors develop a degree of
complacency around prescribing.9,28 This can be mitigated
in part by a system which promotes feedback and learning
(Figure 1).29,30 Pharmacists often review prescription charts
and correct prescribing errors, which are not reported as
incidents.31 However, there is still likely to be valuable learning
for the prescriber and the provision of feedback can help
address complacency towards prescribing errors.32 Face to
face feedback given in a timely manner should be the gold
standard, as this allows adequate exploration of the error,
and supports both learning and behaviour change.32
The opportunity to learn from mistakes through peer
discussion is reported to be of value.32 This might involve
discussion around serious incidents or near misses, or it may
be based on common errors identified within a department.
It is important that these discussions are non-threatening
and ‘blame-free’, in order to promote learning.

‘If I’ve done something whilst I’m on call,
or a patient who I don’t follow up, or I don’t
see in the future, I would like feedback
saying, you made a mistake, because that’s
the only way I’m going to learn. Because
otherwise, if I’ve made a mistake once,
I will definitely… if no-one stops me,
I’ll make the mistake again’32

Figure 1. Modes of providing junior doctors with feedback and ways
to encourage learning from errors.

The use of workplacebased assessments,
assessing competence
in prescribing skills

FEEDBACK &
LEARNING

Individual feedback
on prescribing errors,
given on an ad-hoc basis
by pharmacists and
other members of the
multidisciplinary
team

Supporting safe prescribing © Royal College of Physicians 2017

Facilitated case based
discussion with peers
based on serious
incidents or
near misses

Sharing the results of
departmental audit
identifying trends in
prescribing errors
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Case study 3: The use of peer discussion at UCLH NHS
Foundation Trust
Every two to three months, the medication safety officer
presents an ‘error of the month’ in the final 20 minutes
of scheduled teaching sessions for FY trainees. The
purpose is to share lessons and recommendations from
a specific error, and to discuss wider practical implications
for the FY trainees’ practice. The sessions act as a twoway feedback and learning mechanism, as they also
provide the FY trainees with an opportunity to highlight
organisational or system issues to the medication safety
officer, which may be error-provoking.
As prescribing is a key competency, it should also be assessed
through the use of formative workplace based assessments,
in which prescribing is either directly observed or prescribing
decisions and actions are reviewed in the form of a case
based discussion. This provides an opportunity to give
feedback in a safe space and offers a structured format
within which to do that.
Sharing data from departmental audits is also helpful in
raising awareness that prescribing is a high-risk clinical
activity. However, the provision of information alone is not
enough to change systems, culture and behaviour. Trusts are
encouraged to use audit data to actively engage frontline
staff in quality improvement activities, and should seek to
embed a culture of continuous improvement with respect to
medication safety.

2.3 Creating safer environments for prescribing
Hospital wards can be busy, noisy working environments. Staff
are subjected to repeated interruptions while doing important
tasks such as prescribing, despite the knowledge that safe
prescribing requires the concentration and attention of the
prescriber.33,34 It is clear that the working environment must
be addressed in order to improve prescribing safety. Below are
some practical suggestions:
> The use of prescribing stations – the use of a dedicated
area where prescribers cannot be interrupted, except in an
emergency. This was trialled in a paediatric intensive care unit
and led to a significant reduction in prescribing error rate.35
> Implementing a pause on hospital ward rounds – on busy
ward rounds, the team should ensure that there is sufficient
time to review prescribed medications. It is important that
if amending or prescribing new medicines, adequate time
is allowed for the prescriber to document a clear, accurate
and legible prescription, before the team moves on to
review the next patient.
> If a trust is using electronic prescribing, then they should
ensure the adequate provision of electronic portals and
portable devices to support this, particularly on ward rounds.
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2.4 Incident reporting
Increased incident reporting is a strong positive indicator
of a good safety culture.36 It is well recognised that
there are shortfalls in the current system, with significant
underreporting of incidents and near misses, especially in
relation to medicines.31 The consensus is that prescribing
errors that have led or which had the potential to lead
to serious harm should be formally reported via incident
reporting systems.
It is recommended that, from the very beginning of
foundation training, junior doctors should be:
> supported to understand the reporting process
> encouraged to engage in regular and timely reporting
> kept informed of the actions taken following an incident
they have reported or been involved in
> provided with feedback to encourage personal and
organisational reflection.
The high proportion of unrecorded independent
interventions made by pharmacists and nurses indicates
that opportunities for learning may be lost when systems
rely solely on data from incident reporting, and therefore
other, more systematic forms of data collection should also
be explored. For example, structured case record review
– a systematic way of reviewing case notes, which allows
individuals and organisations to ask why errors have occurred
– may be a particularly powerful way for junior doctors to
detect adverse events, understand why systems work the
way they do, identify contributory factors and address the
underlying issues to drive improvement.32
Safety culture for prescribing –
what does good look like?
>	Encourage a supportive clinical environment across
the entire team, where seeking advice and support is
perceived as good practice.
>	Create a culture in which prescription writing is viewed
as being important.
>	Support mechanisms to provide feedback on
prescribing errors.
>	Create safe working environments which minimise the
risk of prescribing errors due to interruptions and time
constraints.
>	Engage staff in regular incident reporting from early in
their careers.
>	Explore alternative approaches to identifying
prescribing errors.
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Conclusion
This report is intended to give those responsible for
medication safety within trusts key guidelines on
how best to support junior doctors with prescribing.
Prescribing induction is necessary to ensure junior
doctors are equipped with the principles to be safe
and competent prescribers. However, it should not be
viewed as a one-off opportunity to impart knowledge
on prescribing. As it forms an essential part of every
junior doctor’s role, there needs to be an ongoing focus
on prescribing safety within the wider curriculum. The
multidisciplinary team have a role in supporting junior
doctors with safe prescribing – in particular, nurses,
pharmacists and senior doctors.
It is however clear that improved education and training
is only one part of the solution. Both organisations
and individuals need to learn from mistakes and
invest in systems that support a culture of continuous
learning and reflection. As part of this, more concerted
efforts need to be made to give feedback to individual
prescribers and departmental/ trust level data on
prescribing errors should proactively be used to inform
ongoing quality improvement.

Supporting safe prescribing © Royal College of Physicians 2017

Acknowledgments
Dr Rammya Mathew, national medical director’s clinical
fellow at the Royal College of Physicians, led on this report
with support from the chief pharmaceutical officers’ clinical
fellows – Sonali Sanghvi, Brian MacKenna, Felicity Mitchell,
Elizabeth Provis, Amandeep Doll and Pavitar Gandham. Dr
Josie Cheetham from the Medical Student and Foundation
Doctor Network at the Royal College of Physicians also
played a pivotal role in producing this report, and ensuring it
addressed the key issues faced by junior doctors with regards
to safe prescribing.
This work was reported to and guided by the RCP Patient
Safety Committee. Thanks for their guidance and that of
Dr John Dean, clinical director of quality improvement and
patient safety for RCP.

11

References
1.	Ryan C, Ross S, Davey P. Prevalence and causes of prescribing errors: the
PRescribing Outcomes for Trainee Doctors Engaged in Clinical Training
(PROTECT) study. PLoS One 2014;9:e79802.
2.	Aronson JK. Medication errors: what they are, how they happen, and
how to avoid them. QJM 2009;102:513–21.
3.	Dornan T AD, Ashcroft D, Heathfield H et al. An in depth investigation
into causes of prescribing errors by foundation trainees in relation to
their medical education. London: General Medical Council, 2009.
4.	Spinewine A, Schmader KE, Barber N et al. Appropriate prescribing in
elderly people: how well can it be measured and optimised? Lancet
2007;370:173–84.
5.	Tobaiqy M, McLay J, Ross S. Foundation year 1 doctors and clinical
pharmacology and therapeutics teaching. A retrospective view in light
of experience. Br J Clin Pharmacol 2007;64:363–72.
6.	Franklin BD, Reynolds M, Shebl NA et al. Prescribing errors in hospital
inpatients: a three-centre study of their prevalence, types and causes.
Postgrad Med J 2011;87:739–45.
7.	Avery T BN, Barber N, Ghaleb M et al. Investigating the prevalence and
causes of prescribing errors in general practice: The PRACtICe Study
(PRevalence And Causes of prescrIbing errors in general practiCe).
London: GMC, 2012.
8.	Breckenridge RA. Prescribing Errors in UK Hospitals: Problems and
Solutions. Ann Med Surg (Lond) 2013;2:1–2.
9.	Dean B, Schachter M, Vincent C, Barber N. Causes of prescribing errors
in hospital inpatients: a prospective study. Lancet 2002;359:1373–8.
10.	Ryan C, Ross S, Davey P et al. Junior doctors’ perceptions of their selfefficacy in prescribing, their prescribing errors and the possible causes of
errors. Br J Clin Pharmacol 2013;76:980–7.
11.	Royal Pharamcetical Society. A competency framework for all
prescribers. London: RPS, 2016.
12.	Baldwin MJ, Abouyannis M, Butt TF. Essential therapeutics skills required
of junior doctors. Perspect Med Educ 2012;1:225–36.
13.	General Medical Council. Promoting excellence: standards for medical
education and training. London: GMC, 2015.
14.	Maxwell SRJ, Coleman JJ, Bollington L et al. Prescribing Safety
Assessment 2016: Delivery of a national prescribing assessment to
7343 UK final-year medical students. Br J Clin Pharmacol 2017, in press.
15.	Mayne D. Assessing the prescribing skills of trainee medical staff:
implementation of a routine assessment and remedial training strategy.
Intl J Clinical skills 2010;4.
16.	Kamau C. Effects of experimental inductions for newly qualified doctors
on competence at clinical procedures. Clin Med 2014;14:380–5.
17.	Reygate K. Prescribing assessment for foundation doctors on induction.
Health Education England; 2016. Available online at www.nact.org.uk/
getfile/5785/.
18.	Kopelman P, Bates I, Ward B, Duggan C. The RPS roadmap to
advanced practice: supporting the development and assessment of
advanced practitioners, both specialist and generalist. London: Royal
Pharmacetical Society, 2016.

19.	Royal Pharmacetical Society. Professional standards for hospital
pharmacy services: optimising patient outcomes from medicines.
London: RPS, 2014.
20.	Haffey F, Brady RR, Maxwell S. Smartphone apps to support hospital
prescribing and pharmacology education: a review of current provision.
Br J Clin Pharmacol 2014;77:31–8.
21.	Hutton J, Gingell M, Hutchinson L. Improving acute medical
management: junior doctor emergency prescription cards. BMJ Qual
Improv Rep 2016;5.
22.	Reynolds M, Larsson E, Hewitt R et al. Development and evaluation
of a pocket card to support prescribing by junior doctors in an English
hospital. Int J Clin Pharm 2015;37:762–6.
23.	Went K, Antoniewicz P, Corner DA et al. Reducing prescribing errors: can
a well-designed electronic system help? J Eval Clin Pract 2010;16:556–9.
24.	Craxford S, Taylor L, Duguid A et al. The learning curve of electronic
prescribing. Br J Hosp Med (Lond) 2015;76:538–40.
25.	Redwood S, Rajakumar A, Hodson J, Coleman JJ. Does the
implementation of an electronic prescribing system create unintended
medication errors? A study of the sociotechnical context through the
analysis of reported medication incidents. BMC Med Inform Decis Mak
2011;11:29.
26.	Brown CL, Mulcaster HL, Triffitt KL et al. A systematic review of the types
and causes of prescribing errors generated from using computerized
provider order entry systems in primary and secondary care. J Am Med
Inform Assoc 2017;24:432–40.
27.	Scott GP, Shah P, Wyatt JC et al. Making electronic prescribing alerts
more effective: scenario-based experimental study in junior doctors.
J Am Med Inform Assoc 2011;18:789–98.
28.	Lewis P, Dornan T, Taylor D et al. The impact of professional culture on
prescribing safety. Int J Pharm Pract 2010;18:22–3.
29.	Gordon M, Catchpole K, Baker P. Human factors perspective on the
prescribing behavior of recent medical graduates: implications for
educators. Adv Med Educ Pract 2013;4:1–9.
30.	Reynolds M, Jheeta S, Benn J et al. Improving feedback on junior
doctors’ prescribing errors: mixed-methods evaluation of a quality
improvement project. BMJ Qual Saf 2017;26:240–7.
31.	Olsen S, Neale G, Schwab K et al. Hospital staff should use more than
one method to detect adverse events and potential adverse events:
incident reporting, pharmacist surveillance and local real-time record
review may all have a place. Qual Saf Health Care 2007;16:40–4.
32.	Ferguson J, Keyworth C, Tully MP. ‘If no-one stops me, I’ll make the
mistake again’: changing prescribing behaviours through feedback; a
perceptual control theory perspective. Res Social Adm Pharm 2017, in
press.
33.	Westbrook JI, Coiera E, Dunsmuir WT et al. The impact of interruptions
on clinical task completion. Qual Saf Health Care 2010;19:284–9.
34.	Westbrook JI, Woods A, Rob MI et al. Association of interruptions with
an increased risk and severity of medication administration errors.
Arch Intern Med 2010;170:683–90.
35. 	Booth, R, Sturgess E, Taberner-Stokes A. Zero tolerance prescribing: A
strategy to reduce prescribing errors on the paediatric intensive care
unit. Intensive Care Medicine 2012;38:1858–67.
36.	Scobie S and Thomson R. Building a memory: preventing harm, reducing
harm and improving patient safety. The first report of the National
Reporting and Learning System and the Patient Safety Observatory.
London: National Patient Safety Agency, 2005.

