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There are an estimated 850 000 patient 
safety incidents per year in the UK 
(Department of Health, 2000) with 

25 000 resulting in deaths (Report of The 
Bristol Royal Infirmary Enquiry, 2001). 
Of such incidents, 8.6% are medication 
related (National Patient Safety Agency, 
2005). Medication errors are a potentially 
avoidable source of harm to patients. The 
implementation of electronic prescribing 
has been hailed as one possible way of 
reducing potential medication errors 
(Schiff and Rucker, 1998). In 2012, the 
authors’ department implemented elec-
tronic prescribing for hospital inpatients 

with the primary aim of reducing prescrib-
ing errors. It was also hoped that the new 
electronic system would reduce the time it 
took for junior doctors to prescribe medi-
cations, thus allowing them more time to 
perform other clinical tasks. 

A prospective quality improvement 
project was undertaken to investigate the 
impact of this change. The primary aim 
was to assess if a simple prescribing task 
took longer to complete with electronic 
rather than paper prescribing, and the 
secondary aim was to investigate if doctors 
became more proficient with electronic 
prescribing after using it in a clinical set-
ting for some time. The project also 
assessed whether the introduction of elec-
tronic prescribing reduced the number of 
prescribing errors made compared to those 
made using traditional paper drug cards.

Methods
A simple prescribing task was created in 
which study participants were asked to 
prescribe a set list of medications for a 
fictional patient. Participants were asked 
to prescribe paracetamol 1 g four times a 
day, sodium docusate 200 mg twice a day, 
senna two tablets at night, tramadol 
50–100 mg four times a day, oramorph 

5–10 mg every 2 hours as needed for pain. 
They were also asked to prescribe enoxa-
parin 40 mg at 6pm, and postoperative 
prophylactic antibiotics in the form of 
cefuroxime 1.5 g to be given at induction 
of anaesthesia, followed by cefuroxime 
750 mg at 8 and 16 hours post induction 
of anaesthesia. Finally, participants were 
asked to document that the patient had no 
known drug allergies. 

This task represents a fairly standard 
medication prescription for a patient 
undergoing elective orthopaedic surgery at 
the authors’ hospital. The participants were 
timed first using paper drug cards, and 
then using the prescribing function on 
iSOFT’s iClinical Manager. This was done 
within 1 week of the participants starting 
in the department, and then at 2 and 
4 months during their attachment. The 
prescriptions were then reviewed for errors. 
A total of 25 junior doctors working in 
orthopaedics, anaesthetics or intensive care 
completed the task. All participants had at 
least 1 years’ experience of using paper pre-
scribing in a clinical setting. The partici-
pants all underwent a short induction lec-
ture in using iClinical Manager, but no 
participant had prior experience of elec-
tronic prescribing in a clinical setting to 
ensure that all participants started with 
equal experience of electronic prescribing.

Data were analysed using the Wilcoxon 
signed rank test and Fisher’s exact test. A P 
value of <0.05 was considered statistically 
significant.

Results
During week one, the task took a longer 
average time to complete using electronic 
prescribing compared to paper (323 sec-
onds vs 290 seconds, P<0.01). At month 
two the mean time to complete the task 
was shorter with electronic prescribing 
compared to paper (261 seconds vs 306 sec-
onds, P<0.01). There was therefore a sig-
nificant mean reduction in the time taken 
to complete the task using electronic pre-
scribing of 62 seconds. This difference was 
maintained at 4 months (259 seconds vs 
308 seconds, P<0.01). These results are 
shown in Table 1.
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The learning curve of electronic prescribing

Introduction: Medication errors are a potentially avoidable source of harm to patients. The authors’ 
hospital has introduced electronic prescribing in an attempt to reduce these errors. A prospective quality 
improvement project was performed to assess both the impact of this change on prescribing errors and to 
see if there was a learning curve associated with prescribers using the new system.
Methods: A simple prescribing task was created in which study participants were asked to prescribe a set 
list of medications for a fictional patient. The participants were timed first using paper drug cards, and 
then using the prescribing function on iSOFT’s iClinical Manager. The prescriptions were also assessed for 
legibility and errors. This was done within 1 week of the participants starting in the department, and then 2 
and 4 months later. A total of 25 junior doctors completed the task. No participant had prior experience of 
electronic prescribing in a clinical setting. 
Results: During week one, the task took a longer average time to complete using electronic prescribing 
compared to paper (323 seconds vs 290 seconds, P<0.01). After 2 months the mean time to complete the 
task was shorter with electronic prescribing compared to paper (261 seconds vs 306 seconds, P<0.01). 
There was therefore a significant mean reduction in the time taken to complete the task using electronic 
prescribing of 62 seconds (P=0.01). There were fewer illegible entries or drug errors using electronic 
prescribing compared to paper prescribing (2.7% vs 5.3%, P=0.68).
Conclusions: Electronic prescribing appears to reduce prescribing errors. However, there is a learning curve 
for new doctors using electronic prescribing. Training and support is vital during this period in order to 
reduce prescribing errors.
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There were four errors in the paper pre-
scription group: three drug names or doses 
were illegible, and one drug did not have 
an administration time documented. Two 
errors were found in the electronic pre-
scription group; both errors related to an 
incorrect start date for medications. 
Overall, there were 50% fewer errors when 
electronic prescribing were used (2.7% vs 
5.3%). These results are shown in Table 2.

Discussion
Following the implementation of electron-
ic prescribing the authors observed a fall 
both in prescribing errors and in the time 
taken to complete the prescribing task 
compared to using traditional paper drug 
cards. This study demonstrates that there is 
an initial ‘learning curve’ as junior doctors 
get used to the newly implemented system 
of electronic prescribing. Initially, the sim-
ple prescribing task took a longer average 
time to complete when compared to the 
paper task. However, by month two, this 
difference had reversed and the study par-
ticipants took less time using the electronic 
system than the traditional paper drug 
card. This difference was maintained at the 
4-month point in this study, suggesting a 
sustained benefit from introducing elec-
tronic prescribing.

Overall, this study supports the current 
consensus that electronic prescribing may 
be a possible way to reduce prescribing 
errors (Chertow et al, 2001). Donyai et al 
(2008) found a similar reduction of nearly 

50% fewer medication errors following a 
change from paper to electronic prescrib-
ing. They also found a statistically signifi-
cant reduction in rates of intervention by 
pharmacists during their study period, 
demonstrating a potential benefit to the 
pharmacy service as well. Shulman et al 
(2005) also noticed fewer overall medica-
tion errors, but did find that more ‘minor’ 
errors were detected by the electronic sys-
tem. It is not clear that these errors would 
have translated to actual patient harm. It 
is worth noting that in all studies error 
rates were reduced but not eliminated. 
Clearly a system change alone is unlikely 
to achieve this; rather continued educa-
tion of prescribers and regular audit of 
departmental practices should be encour-
aged in addition to the new electronic 
prescribing system. 

It is also worth noting that different 
types of errors were seen for both methods 
of prescribing. In the paper group, the 
main errors involved poor legibility of 
drug names and doses. Two of these errors 
related to the prescription of cefuroxime, 
which may have lead to the patient receiv-
ing a delayed or incorrect dose of prophy-
lactic antibiotic. The administration time 
for enoxaparin was also not completed in 
one case, again potentially leading to a 
missed or delayed dose as the nursing staff 
would have needed to clarify the prescrip-
tion before the medication could be dis-
pensed. This may be caused by a busy 
clinician quickly completing a drug card 

or by the overall legibility of the hand 
writing of the doctor completing the pre-
scription. Electronic prescribing removes 
this issue of legibility. However, two new 
errors occurred that appeared unique to 
electronic prescribing. Two drug entries 
were made on a previous patient admis-
sion (one prescription for paracetamol 
and one for oramorph), and so would not 
appear on the current active list of medi-
cations. The nursing staff would therefore 
be unable to dispense these medications. 
The errors observed in the electronic pre-
scribing task occurred during week one 
and month two, while no errors were seen 
by month four. It is therefore possible that 
the early errors were the result of an initial 
lack of familiarity with electronic pre-
scribing, and the errors reduced as the 
participants gained experience with using 
the new system.

The authors’ department has introduced 
a regular audit of inpatient prescriptions 
with the aim of further reducing errors on 
the new electronic system. In this audit, a 
representative sample of forty current 
inpatients is selected and their current 
prescription charts analysed for errors and 
accuracy. Identified errors are fed back to 
the individual prescriber and common or 
significant errors are discussed in a weekly 
email to all junior doctors from the lead 
pharmacist for education and training. 
The longer term goal of this audit is to 
further identify errors that persist despite 
regular training of prescribers, in the hope 
that such errors may eventually be 
addressed with changes to the design of 
the software itself. 

Limitations
There are some potential limitations to this 
study. There are other electronic platforms 
available for electronic prescribing. While 
it would appear reasonable to assume that 
these results may be in principle applicable 
to these other systems, audit of these sys-
tems is clearly needed. 

Although this study has demonstrated a 
prolonged benefit of electronic prescribing 
over the 4-month study period, it remains 
possible that the observed gains may regress 
over a longer period of time. Therefore, the 
authors would recommend that all institu-
tions regularly audit their inpatient pre-
scriptions, regardless of whether they are 
performed electronically or on paper. The 

	 Electronic	 Paper	

Week 1	 2	 1	 P=1

Month 2	 0	 1	 P=1

Month 4	 0	 2	 P=0.48

Total	 2 (2.7%)	 4 (5.3%)	 P=0.68

P value calculated using Fisher’s exact test

Table 2. Number of prescription errors at week 1, month 2 and month 4 

	 Electronic	 Paper	

Week 1	 323 (37.1)	 290 (34.2)	 P<0.01

Month 2	 261 (20.2)	 306 (35.3)	 P<0.01

Month 4	 259 (17.5)	 308 (34.8)	 P<0.01

Figures in brackets are standard deviations from the mean

Table 1. Mean time taken (in seconds) to complete the prescribing task
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relatively small sample size limits the con-
clusions that can be derived from this 
study. Further prospective work involving 
larger numbers of participants would be 
desirable.

Conclusions
This study has demonstrated that imple-
menting electronic prescribing saves time 
and may reduce prescribing errors when 
compared to using traditional paper drug 
cards. However, the study has also shown 
that there is a learning curve for new doc-

tors using electronic prescribing. Training 
and support is vital during this period in 
order to reduce prescribing errors. BJHM
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LEARNING POINTS
■	 There is an initial learning curve to electronic prescribing. This must be taken into account when 

training new doctors to use these systems.

■	 While no system can be relied upon to completely eliminate prescribing errors, electronic prescribing 
may reduce errors relating to the clarity and legibility of prescriptions.

■	 Regular audit remains vital whenever a new system is introduced to fully assess its impact.
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BJHM is encouraging the 
publication and dissemination 

of findings from quality 
improvement projects 

undertaken in a hospital setting. 
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Improving the quality of health care is what health 

professionals want. Higher quality health care has 

multiple benefits including error reduction, improved 

patient safety, shorter patient stays and financial savings. 

According to the General Medical Council (2009), it is 

the responsibility of health-care professionals to strive for 

quality: ‘You must work with colleagues and patients to 

maintain and improve the quality of your work and pro-

mote patient safety. In particular, you must:…(c) take 

part in regular and systematic audit and (d) take part in 

systems of quality assurance and quality improvement.’

Alongside a personal responsibility, quality in health 

care has been a high priority at an organizational level as 

outlined in Lord Darzi’s (2008) NHS Next Stage Review: 

High Quality Care for All. A wide range of national ini-

tiatives and resources is geared towards improving the 

quality of health care including QIPP (Quality, 

Innovation, Productivity, Prevention), a national frame-

work to guide the NHS in delivering higher quality care 

cost efficiently, and local quality observatories, which 

assist in developing and measuring local quality indica-

tors to facilitate comparison and improvement of serv-

ices across the country. 
Clinical audit is a long and established method of 

improving quality of health care in the NHS. It involves 

assessment of current care against best practice, imple-

menting an intervention to improve performance and a 

repeat assessment to see if best practice is being met. 

There are a large number of national audits in place that 

allow hospitals, departments and health-care profession-

als to gauge their performance across the board and 

improve where necessary. 
It is understandable that junior doctors have long been 

involved in clinical audit as an attempt to improve the 

quality of health care. Although well established, clinical 

audit has a number of problems in practice. Junior doc-

tors have doubts about the benefits of audit. A survey of 

foundation doctors in a south east England trust by Cai 

et al (2009) showed that doctors were equivocal towards 

the potential benefits of their audits and felt that there 

was not enough support to pursue audits in areas of spe-

cialist interests. Gnanalingham et al (2001) reviewed 213 

audits carried out over a year in a teaching hospital in the 

UK, and found that 16% of those audits were ‘non audits’ 

such as literature reviews or research projects, illustrating 

poor understanding among doctors of the audit process. 

Furthermore, in less than a quarter of audits was the cycle 

completed by re-auditing, rendering practice improve-

ment ineffective. There is a great need for a different 

approach to improve the quality of health care. 

Quality improvement: a solution for change
An alternative solution is quality improvement. Quality 

improvement can be defined as a structured analysis of 

a system’s performance with a view to improvement. 

While the purpose of audit falls within the realms and 

scope of quality improvement, the strategy and approach 

is different as illustrated in Table 1. It provides an attrac-

tive opportunity for doctors wanting to see change in 

their practice because of its flexibility and less onerous 

methodology compared to audit.

This review highlights the background of quality 

improvement, gives a guide to its constituents, and pro-

vides hospital doctors with information to get started.

Origins in industry
Three key figures are widely recognized for the devel-

opment of quality improvement: Walter Shewhart, W. 

Edwards Deming and Joseph Juran. Although all three 

were instrumental in the use of quality improvement 

today, Walter Shewhart is recognized as one of the earli-

est pioneers.

Quality improvement

Dr Reuben Arasaratnam is Resident Physician in the Department of Internal 

Medicine, University of North Carolina, Chapel Hill, NC 27514, United States 

(reuben.aras@doctors.org.uk) 

Quality improvement in health care is a structured analysis of a health-care system with a view to improving 

its performance. This review describes the history of quality improvement and its growing application in health 

care. It gives further information for doctors wanting to participate.  

	 Audit	 Quality	improvement	project

Focus	of	project	 Data	collection	to	look	at	 Making	change	

	 current	practice

Data	collection	 Retrospective		 Retrospective	and	prospective

Sampling	size	 Large	 Variable,	based	on	convenience		

	 	 and	purpose

People	involved	 Usually	a	few	health-care	 Multi-collaborative	approach	

	 professionals	 essential

No.	of	cycles	in	process	Usually	one	 More	than	one

Time	between	cycles	 Months	or	years	 Days,	weeks,	months	or	years

Origin	of	audit	topic	 National	and	hospital	standards	 National	and	hospital	standards

	 	 Issues	in	local	practice

	 Department	and	senior	led	 Trainee	led	

Table 1. The difference in approach between audit and quality 

improvement projects
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Introduction
The medical admission unit is usually very 

busy. It typically functions as a short stay 

ward where patients with suspected acute 

medical problems seen in primary care or 

the emergency department are assessed, 

treated and either discharged home or 

transferred to a medical ward for further 

care. Owing to nationally instituted tar-

gets associated with patient stay in the 

emergency department beyond 4 hours 

(Department of Health, 2000; Guly and 

Higginson, 2011), there is continuous 

pressure to move patients off the medical 

admission unit to allow for new admis-

sions. As a consequence, patients in the 

medical admission unit risk being moved 

off the ward without an opportunity for 

appropriate handover.
The quality of patient handover is now 

of growing concern within the NHS fol-

lowing the implementations of the 

European Working Time Directive for 

doctors in training where reduced work-

ing hours has lead to increasing shift 

patterns. In the General Medical 

Council’s 2012 national survey of doc-

tors in training, one in four of all doctors 

expressed that arrangements for hando-

ver are either informal or not in place at 

all. The Royal College of Physicians and 

the British Medical Association have 

both released documents related to 

handover (British Medical Association, 

2004; Royal College of Physicians, 

2011). They express how effective hando-

ver optimizes patient safety during 

changes between clinical teams, reduces 

duplication, and is an effective teaching 

and learning opportunity.
The hospital in which all authors were 

working has a 34-bed medical admission 

unit ward. This did not have a standard 

process for handover, which raised con-

cerns about patient safety. Initially a sur-

vey was conducted that asked doctors at 

this hospital about their experience of 

handover between the medical admission 

unit and a general medical ward (Figure 1). 

A total of 21 responses were received from 

medical ward doctors and eight responses 

from medical admission unit doctors. On 

average, each week, three patients arrived 

onto a general medical ward before any 

handover was received. A further two 

patients arrived without any handover at 

all. Ward doctors felt rushed to receive 

handover on half the occasions. With 

patients moving so quickly at times, medi-

cal admission unit doctors reported they 

had never even met a third of patients they 

were expected to hand over. Often hand-

over was left as the last job of the day – a 

third of all handovers occurred after 4 pm, 

with the day shift finishing at 5 pm. Ward 

doctors would subsequently be expected to 

stay after hours to carry out tasks resulting 

from late handover, extending the working 

hours for trainees.

Dr Vishal Luther is Cardiology ST4 in 

the Department of Cardiology and General 

Medicine, Ealing Hospital,  

Middlesex UB1 3HW, Dr Daniel 

Hammersley is Core Medical Trainee Year 

1 in the Department of Gastroenterology 

and General Medicine, Brighton and 

Sussex University Hospitals NHS Trust, 

Sussex, and Dr Ahmed Chekairi is 

Consultant Anaesthetist and Lead of the 

Whittington Hospital Clinical Leadership 

and Management Programme, Department 

of Anaesthetics, Whittington Hospital, London

Correspondence to: Dr V Luther  

(vluther@doctors.org.uk)

Improving patient handover between teams using a 

business improvement model: PDSA cycle

Background: Medical admission units are continuously under pressure to move patients off the unit to 

outlying medical wards and allow for new admissions. In a typical district general hospital, doctors working 

in these medical wards reported that, on average, three patients each week arrived from the medical 

admission unit before any handover was received, and a further two patients arrived without any handover 

at all. A quality improvement project was therefore conducted using a ‘Plan, Do, Study, Act’ cycle model for 

improvement to address this issue.

Method: P – Plan: as there was no framework to support doctors with handover, a series of standard 

handover procedures were designed. D – Do: the procedures were disseminated to all staff, and championed 

by key stakeholders, including the clinical director and matron of the medical admission unit.

Results: S – Study: Measurements were repeated 3 months later and showed no change in the primary end 

points. A – Act: The post take ward round sheet was redesigned, creating a checkbox for a medical admission 

unit doctor to document that handover had occurred. Nursing staff were prohibited from moving the patient off 

the ward until this had been completed. This later evolved into a separate handover sheet. Six months later, a 

repeat study revealed that only one patient each week was arriving before or without a verbal handover.

Conclusions: Using a ‘Plan, Do, Study, Act’ business improvement tool helped to improve patient care.

Ward doctor questionnaire

1. How many verbal handovers from the medical  

 admission unit team have you received this  

 week?

2. How many times this week has a patient arrived  

 to the ward during working hours (9–5 pm)

 a. before a verbal handover?

 b. without a verbal handover?

3 a. How many times this week have you received  

 handover from the medical admission unit  

 team after 4 pm?

 b. How many times have you been requested to  

 do a job for the patient (review/chase blood  

 test/chase investigation result/handover to  

 on-call) after 4 pm?

4. How many times this week have you felt rushed  

 to receive handover by your ward seniors (for  

 example during ward round)?

Medical admission unit doctor questionnaire

1. How many verbal handovers to the ward have  

 you done this week?

2. How many times did you handover a patient  

 without actually meeting the patient on the  

 post take ward round?  

Figure 1. Questionnaire exploring the handover 

experience between the medical admission unit 

doctor and the medical ward doctor.

BJHM_44_47_QI_handover.indd   44
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A total of 21 responses were received from 

medical ward doctors and eight responses 

from medical admission unit doctors. On 

average, each week, three patients arrived 

onto a general medical ward before any 

handover was received. A further two 

patients arrived without any handover at 

all. Ward doctors felt rushed to receive 

handover on half the occasions. With 

patients moving so quickly at times, medi-

cal admission unit doctors reported they 

had never even met a third of patients they 

were expected to hand over. Often hand-

over was left as the last job of the day – a 

third of all handovers occurred after 4pm, 

with the day shift finishing at 5pm. Ward 

doctors would subsequently be expected to 

stay after hours to carry out tasks resulting 

from late handover, extending the working 

hours for trainees.

Improving patient handover between teams using a 

business improvement model: PDSA cycle

Ward doctor questionnaire

1. How many verbal handovers from the medical 

admission unit team have you received this 

week?

2. How many times this week has a patient arrived 

to the ward during working hours (9–5 pm)

a. before a verbal handover?

b. without a verbal handover?

3 a. How many times this week have you received 

handover from the medical admission unit 

team after 4 pm?

b. How many times have you been requested to 

do a job for the patient (review/chase blood 

test/chase investigation result/handover to 

on-call) after 4 pm?

4. How many times this week have you felt rushed 

to receive handover by your ward seniors (for 

example during ward round)?

Medical admission unit doctor questionnaire

1. How many verbal handovers to the ward have 

you done this week?

2. How many times did you handover a patient 

without actually meeting the patient on the 

post take ward round?  

Figure 1. Questionnaire exploring the handover 

experience between the medical admission unit 

doctor and the medical ward doctor.
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Introduction
Antimicrobial prescribing is linked to key 

issues in infection control and patient 

safety (Davies, 2013). Inappropriate pre-

scribing and health-care-associated infec-

tions place a strain on already overbur-

dened clinical microbiology departments. 

Antimicrobial stewardship aims to 

improve prescribing patterns in an attempt 

to minimize antimicrobial resistance and 

health-care-associated infections. In the UK 

this is carried out using a ‘Start Smart – 

Then Focus’ approach as set out by the 

Department of Health’s Advisory 

Committee on Antimicrobial Resistance 

and Healthcare Associated Infection (2011). 

The ‘Start Smart – Then Focus’ approach 

takes into consideration local resistance 

patterns and in the UK, many hospitals 

have set up local prescribing guidelines on 

hospital intranet systems for clinicians to 

access before contacting on-call microbiol-

ogy services. However, with the frequent 

changeover of doctors across the UK and 

limited time for training during induction 

periods, doctors are not always familiar 

with the services available to them at each 

trust. Furthermore, with each trust relying 

on local and very often widely contrasting 

IT systems, the ability to access these serv-

ices and guidelines often remains confus-

ing for new doctors. 

There remains a need to highlight these 

resources, while simultaneously demon-

strating how to access services, using a 

concise and structured approach. 

Traditionally, this has been achieved using 

slideshow presentations at induction, 

often with an overload of scripted infor-

mation but lacking in interactive and real-

time demonstrations.
This project aimed to create a tool to 

promote antimicrobial stewardship and its 

components while highlighting to doctors 

new to a trust how to navigate the local IT 

system in order to access online antimicro-

bial services more effectively. 

Identifying a solution
With the idea being to create a memora-

ble, concise and instructive presentation 

avoiding the traditional format of a factual 

overloaded slideshow presentation, the 

authors felt that creating a concise video 

presentation would offer the best chance 

of achieving this (Figure 1). 
The video began with an introduction 

to the concept of antimicrobial steward-

ship followed by a simulated conversation 

between a junior doctor and a consultant 

microbiologist. During this conversation 

the junior doctor was portrayed as not 

being familiar with the ‘Start Smart – 

Then Focus’ approach revealing the risks 

to patient care and infection control. It 

then moved to a presentation, created 

using Prezi (www.prezi.com), centred 

around the ‘Start Smart – Then Focus’ 

approach (Figures 2 and 3), highlighting 

key issues of infection control and ways to 

access local online antimicrobial guide-

lines. This included a breakdown of the 

Department of Health’s guidance (Figure 

4) (Department of Health Advisory 

Committee on Antimicrobial Resistance 

and Healthcare Associated Infection, 

2011) into:

‘Starting Smart’
1. Not starting antibiotics unless there is 

clinical evidence of bacterial infection

2. Obtaining blood cultures first before 

starting antimicrobial therapy
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Promoting antimicrobial stewardship:  

using video tools for junior doctors’ induction

Antimicrobial prescribing is linked to key issues in infection control and patient safety. This article presents 

a novel video tool for junior doctors promoting antimicrobial stewardship, and thus safe antimicrobial 

prescribing, through improved awareness of local information technology systems.

Figure 3. Screenshot of the animated characters 

discussing the wider role of antimicrobial 

stewardship.
Figure 1. Screenshot of the opening scene of the 

video.

Figure 2. Screenshot showing two characters 

discussing the ‘Start Smart – Then Focus’ 

guidance.
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