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Introduction to prescribing errors
Medicinal treatment is the most common 

medical intervention and a critical component 
of modern healthcare. The Royal Pharmaceu-
tical Society of Great Britain outlines that pre-
scribing is a "technically difficult, and morally 
complex, problem".[1] Prescribing medication 
has the potential to alter the management of 
a patient's condition drastically. Prescribing 
is a complex task that requires the interpreta-
tion of evidence from clinical trials considering 
individual patient factors. However, it can be 
associated with errors at numerous stages, in-
cluding prescribing, dispensing, administering 
and monitoring. 

A medication error is defined as "any pre-
ventable event that may cause or lead to inap-
propriate medication use or patient harm while 
the medication is controlled by the health care 
professional, patient, or consumer. Such events 
may relate to professional practice, health care 
products, procedures, and systems, including 
prescribing, order communication, product la-
belling, packaging, nomenclature, compound-
ing, dispensing, distribution, administration, 
education, monitoring, and use".[2] Prescribing 
errors account for a significant proportion of 
all medication errors and are an essential cause 
of patient harm. The term' prescribing error' in-
corporates irrational prescribing, inappropriate 
prescribing, under-prescribing, overprescribing 
and errors in writing a prescription. 

In England, a recent study report has 
prompted immediate actions to address the 
significant problem of medication errors. The 
study revealed a staggering 237 million errors 
annually, with a quarter of them resulting in 
harm to patients. It is estimated that these er-
rors contribute to approximately 700 deaths 
each year and may also play a role in an addi-
tional 1,700 to 22,300 deaths. The study high-
lighted common mistakes leading to patient 
harm, such as administering incorrect medica-
tions, dispensing incorrect doses, and delays 
in medication administration.[3] These findings 
emphasise the urgent need for interventions to 
mitigate medication errors and improve patient 
safety in England.

The hazards of irrational prescribing have 
been proven to be causes of morbidity, mor-
tality, institutionalisation and increased cost 
of treatment. Emergency admissions due to 
adverse drug reactions are thought to cost £2 
billion per year.[4] Irrational analgesia prescrib-
ing can lead to drug dependence, and overuse 
of injections can increase the possibility of a 
patient developing hepatitis B, HIV/AIDS and 
abscesses.[5,6]

The EQUIP study is the largest hospi-
tal-based UK study investigating the prevalence 
and causes of prescribing errors across twenty 
English hospitals and eight Scottish hospitals, 
respectively. Foundation-year doctors write 
approximately two-thirds of hospital prescrip-

Editorial

iKARE: an innovative framework to reduce prescribing 
errors

Sarmad Nadeema, Adeola Akinolab, Sarah Harrisc, and Jenna Hafidhd



67

Ir
aq

i N
ew

 M
ed

ic
al

 J
ou

rn
al

  |
   J

ul
y 

20
23

  |
  V

ol
um

e 
9 

 | 
 N

um
be

r 1
8

tions and have a significantly higher prescribing 
error rate than consultant-grade doctors.[7,8] 
The economic impact varies from £60 for inhal-
er medication to £6 million in litigation claims 
for anaesthetic errors.[9]

In acknowledgement of the significance of 
medication safety, the World Health Organ-
ization (WHO) has launched its third patient 
safety challenge globally. This initiative aims to 
enhance medication safety by reinforcing ex-
isting systems that aim to reduce preventable 
harm. As part of this effort, the WHO has put 
vital recommendations, including promoting 
safer prescribing within postgraduate medical 
education, providing consistent and supportive 
feedback to junior doctors, and collecting inci-
dent reports to facilitate quality improvement 
initiatives and training. Furthermore, the WHO 
emphasises the importance of cultivating safer 
working environments that minimise the likeli-
hood of these errors.[10]

The prevalence and causes of prescribing 
errors: the PRescribing Outcomes for Trainee 
Doctors Engaged in Clinical Training (PRO-
TECT) study investigated prescribing errors 
amongst foundation doctors (i.e. junior doc-
tors in their first or second year of postgradu-
ate training) in the UK. Higher error rates were 
associated with teaching hospitals, surgical or 
mixed wards, wards with high patient turnover, 
wards with more prescribed medicines and the 
months of June and December.[7] 

Prescribing in psychiatry
Prescribing plays a critical role in managing 

mental health disorders, as medications are 
often the primary treatment modality.[11] How-
ever, prescribing practices in psychiatry can be 

complex and challenging due to several factors.

One of the complexities arises from combi-
nation regimens, where multiple medications 
are prescribed simultaneously to target differ-
ent symptoms or aspects of a mental health 
condition. This approach requires careful con-
sideration of drug interactions, potential side 
effects, and optimal dosing to ensure effective-
ness while minimising adverse effects.[12]

Another challenge in psychiatric prescribing 
is the utilisation of high-dose antipsychotics, 
particularly for individuals with severe or treat-
ment-resistant conditions. Careful monitoring 
is essential to mitigate the potential risks and 
adverse reactions associated with higher doses, 
such as extrapyramidal symptoms or metabolic 
complications. Polypharmacy, the concurrent 
use of multiple medications, is also prevalent 
in psychiatric practice and increases the risk of 
drug-drug interactions.[13]

A recent meta-analysis highlighted the sig-
nificance of the prescribing and monitoring 
stages in psychiatric treatment, as they were 
identified as the leading cause of preventable 
harm. This emphasises the importance of im-
plementing rigorous protocols, ongoing evalu-
ation, and close monitoring of medication reg-
imens to enhance patient safety and minimise 
adverse outcomes.[12]

It is noteworthy that primary care plays a 
crucial role in managing mental health, as ap-
proximately 90% of adults with mental illness 
receive treatment in primary care settings.[13] 
Primary care physicians are often at the fore-
front of prescribing medications for mental 
health disorders. Therefore, they need to be 
well-informed about the complexities of psy-

• Prescribing error incorporates irrational, inappropriate, under-, overp-rescribing and errors in writing a prescription. 
• Prescribing requires the interpretation of evidence from clinical trials considering individual patient factors.

• Priscribing errors contribute to ~ 700 deaths each year and may play a role in an additional 1,700 to 22,300 deaths.
• iKARE, stands for Knowledge, Attitude, Resources, and Environment. 

• iKARE is a distinctive and innovative approach to educating prescribers about safer prescribing practices.
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chiatric prescribing and collaborate with men-
tal health specialists when necessary to ensure 
optimal treatment outcomes.

Causes of prescribing errors
Nick Barber, Professor of the Practice of 

Pharmacy, defined good prescription should 
accomplish the following objectives (1) to max-
imise effectiveness, (2) to minimise risks, (3) 
to minimise costs, (4) to respect the patient's 
choices.[14,15] The causes of prescribing errors 
are complex and multifactorial.[10] These en-
compass complex and high-pressure work en-
vironments where junior doctors operate on 
the wards with frequent patient turnover and 
increasing demands. Challenges arise when ac-
cessing prescribing support or relevant clinical 
information out of hours. Staffing issues, such 
as altered shift patterns leading to unfamiliarity 
with processes or patients, can also play a role. 
Individual factors involve a lack of knowledge 
or experience, low self-awareness, perceiving 
prescribing tasks as routine or low priority, 
feeling fatigued, hungry, stressed, or unwell, ex-
periencing low morale or mental health issues, 
and encountering difficulties when transition-
ing to becoming a foundation year doctor. Team 
dynamics contribute to prescribing errors 
through hierarchical structures that discourage 
junior doctors from seeking senior guidance, 
miscommunication within the team, uncertain-
ty surrounding prescribing responsibility, over-
reliance on presumed safety-netting mecha-
nisms (e.g., nurses or pharmacists identifying 
and correcting errors), and a lack of a blame-
free culture. Systematic obstacles include:

• Limited access to hospital protocols or 
guides,

• Lack of standardisation in drug charts or 
e-prescribing systems,

• Communication challenges between prima-
ry and secondary care due to varying inter-
faces, and

• Inadequate feedback mechanisms.
Lastly, prescribing errors can be task-specif-

ic, encompassing situations such as prescribing 
outside routine practice, managing polyphar-

macy or complex prescribing, encountering lan-
guage and communication barriers, or unfamili-
arity with the individual patient.

This was also mirrored in the PROTECT 
study, which displayed that error causation was 
related to the work environment, team factors, 
pressure from other staff, workload and inter-
ruptions.[7]

The General Medical Council states in their 
"Good Practice in Prescribing and managing 
medicines and Devices" guideline: "You are re-
sponsible for the prescriptions that you sign. 
You must only prescribe drugs when you have 
adequate knowledge of your patient's health. 
You must be satisfied that the drugs serve your 
patient's need".[16]

An introduction to iKARE
To mitigate prescribing errors amongst jun-

ior doctors, the Royal College of Physicians 
released a report emphasising the importance 
of enhancing prescribing training in a practical 
and interactive manner. It calls for increased 
support from hospital trusts to establish saf-
er working environments for junior doctors to 
prescribe. Additionally, it recommends collab-
orative efforts between postgraduate medical 
education lead and medication safety officers 
to integrate safe prescribing topics into medical 
education. [10]

 The iKARE program has been developed 
with the aim of preventing errors from hap-
pening in the first place and fostering a pro-
active culture that promotes ongoing learning 
and self-reflection. This course is specifically 
designed for junior doctors and non-medical 
prescribers, equipping them with enhanced 
knowledge and comprehension of prescribing 
practices and furnishing them with a frame-
work for ensuring safer prescribing.

 The development of the iKARE course was 
informed by the perspectives of a cohort of 
junior doctors through an initial focus group. 
iKARE, which stands for Knowledge, Attitude, 
Resources, and Environment, follows a PDSA 
(Plan-Do-Study-Act) cycle to facilitate achiev-
ing specific goals. This cycle involves several 

iKARE is an innovative framework to reduce prescribing errors
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stages:

1. Providing staff with the necessary informa-
tion to implement the desired change

2. Leading by example to foster a shift in atti-
tude

3. Providing resources to support the desired 
change

4. Creating the appropriate environment and 
systems to facilitate and sustain the intend-
ed transformation

The iKARE program consists of a series of 
four one-hour interactive workshops that are 
available to all prescribers across the trust. 
These workshops are integrated into the week-
ly teaching program and are delivered on a roll-
ing basis, with new prescribers joining every 
six months. The first complete course took 
place from August 2018 to February 2019. The 
course is structured into four main sessions: 
1) Principles and the iKARE model, 2) Holistic 
approach to medication management, 3) Case 
scenarios, and 4) Quiz session.

iKARE program
The iKARE sessions delve into ten key con-

siderations when it comes to prescribing. First-
ly, it emphasises the importance of establishing 
an accurate diagnosis and evaluating whether 
the prescribed medication is likely to provide 
benefits to the patient. Attendees are encour-
aged to gather the most thorough drug history 
by conducting patient interviews and consult-
ing at least one additional source of informa-
tion, which includes over-the-counter and al-
ternative medicines. Secondly, prescribers are 
urged to explore prior adverse drug reactions 
and allergies. Thirdly, the session focuses on 
factors that may impact treatment's potential 
benefits and harms, such as age, pregnancy, 
and impaired organ function. The fourth aspect 
highlights the significance of concordance, 
which involves working in partnership with 
the patient, managing their expectations, and 
ensuring their understanding of the prescribed 
medication.

Prescribers are advised to adopt a pa-
tient-centred approach, selecting safe and 

cost-effective medications within the scope 
of drug licensing indications and weighing 
the advantages and disadvantages based on 
evidence-based practices. Maintaining a pa-
tient-centred approach facilitates the identi-
fication of the most appropriate formulation, 
dose, frequency, route of administration, and 
duration of treatment for the patient. The sixth 
consideration emphasises adherence to na-
tional guidelines and local formularies when 
applicable, and prescribers should be knowl-
edgeable about accessing them. The clarity in 
prescribing is crucial, and prescribers should 
strive to produce unambiguous, legally com-
pliant prescriptions using the correct docu-
mentation while monitoring the beneficial and 
adverse effects of medications. The ninth step 
emphasises effective communication and doc-
umentation, including providing reasons for 
prescribing decisions. Lastly, the tenth aspect 
underscores the importance of staying up to 
date, seeking advice and support when needed, 
escalating appropriately, and double-checking 
complex prescriptions.

Feedback
Feedback is vital for the continuous evolu-

tion of iKARE. To facilitate this, structured feed-
back in the form of surveys is utilised by iKARE 
facilitators to monitor program progress, strat-
egise improvements for future sessions, and 
encourage self-reflection among participants. 
The feedback received thus far has been over-
whelmingly positive. In February 2021, a total 
of 21 attendees provided their feedback, which 
revealed significant improvements in their pre-
scribing knowledge of General Medical Council 
(GMC) guidance after participating in the pro-
gram. Before attending the sessions, over two-
thirds of prescribers had a limited or no under-
standing of the distinction between prescribing 
and medication errors. However, following the 
program, 95% of participants agreed that their 
knowledge in this area had improved. Addition-
ally, 61% of attendees rated the prescribing er-
ror sessions as "excellent."

The feedback collected has offered valua-
ble insights into the perspective of prescribers. 

Sarmad Nadeem, Adeola Akinola, Sarah Harris, and Jenna Hafidh
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Among the participants, 60% correctly identi-
fied that foundation doctors are more prone 
to making prescribing errors. Additionally, the 
most commonly perceived causes of prescrib-
ing errors were busy environments and a high 
turnover of patients.

In a subsequent feedback cycle involving 
thirteen participants, the content of the pro-
gram was consistently rated as "very good" or 
"excellent". Furthermore, 62% of prescribers 
found the presentation style to be "excellent". 
Attendees gained valuable knowledge on ac-
cessing patient information leaflets through 
the trust website and other sources of pre-
scribing information. They also learned how 
to avoid the cognitive disconnection between 
a prescription and the clinical assessment pro-
cess. The iKARE course fostered a culture of 
careful consideration, emphasising the impor-
tance of even seemingly mundane or routine 
prescriptions.

Following the completion of all four ses-
sions, every audience member expressed a 
positive change in their prescribing knowledge. 
They unanimously recommended that the pre-
scribing course become a regular offering for 
junior doctors. In general, the prescribers who 
participated in the course appreciated being in-
troduced to the iKARE model. Most attendees 
did not offer suggestions for future course im-
provements, indicating their satisfaction with 
the program.

 The Senior Leadership Team (SLT) of Pen-
nine Care NHS Foundation Trust recognised 
the importance of enhancing compliance with 
Core and Essential Skills (CEST) among medical 
staff. As of spring 2021, the compliance rates 
with CEST were below 75%, with medical staff 
exhibiting the lowest compliance rate within 
the organisation. In order to initiate change, 
the SLT acknowledged the necessity of adopt-
ing a clear model to engage staff members. 
The recently introduced iKARE model was 
deemed suitable for articulating this approach 
to change.

The effectiveness of iKARE has emphasised 
the significance of advancing additional initia-
tives aimed at ensuring safer prescribing prac-

tices. In recognition of this importance, iKARE 
was nominated and finalist for the innovation 
award in Pennine Care NHS Foundation trust. 

CONCLUSION 

Prescribing errors have significant ramifica-
tions for both patients and healthcare systems, 
making it imperative to address this issue pro-
actively. In this context, iKARE emerges as a 
distinctive and innovative approach to educat-
ing prescribers about the importance of safer 
prescribing practices. By equipping prescribers 
with the necessary knowledge and skills, iKARE 
is a valuable tool in reducing prescribing errors.

One noteworthy aspect of iKARE is its tai-
lored approach towards doctors and non-med-
ical prescribers. Recognising that junior doctors 
& independent prescribers play a pivotal role in 
prescribing medications, the program focuses 
on cultivating good prescribing habits from the 
early stages of their prescribing practice. This 
targeted approach not only enhances patient 
safety but also contributes to the professional 
development and competency of prescribers. 
By incorporating iKARE into medical education 
and practice, we can foster a culture of safer 
prescribing and improve patient outcomes.
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