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ABSTRACT
Objectives: To incorporate behavioural insights into the
user-centred design of an inpatient prescription chart
(Imperial Drug Chart Evaluation and Adoption Study,
IDEAS chart) and to determine whether changes in the
content and design of prescription charts could influence
prescribing behaviour and reduce prescribing errors.
Design: A mixed-methods approach was taken in the
development phase of the project; in situ simulation was
used to evaluate the effectiveness of the newly developed
IDEAS prescription chart.
Setting: A London teaching hospital.
Interventions/methods: A multimodal approach
comprising (1) an exploratory phase consisting of chart
reviews, focus groups and user insight gathering (2) the
iterative design of the IDEAS prescription chart and finally
(3) testing of final chart with prescribers using in situ
simulation.
Results: Substantial variation was seen between existing
inpatient prescription charts used across 15 different UK
hospitals. Review of 40 completed prescription charts
from one hospital demonstrated a number of frequent
prescribing errors including illegibility, and difficulty in
identifying prescribers. Insights from focus groups and
direct observations were translated into the design of
IDEAS chart. In situ simulation testing revealed
significant improvements in prescribing on the IDEAS
chart compared with the prescription chart currently in
use in the study hospital. Medication orders on the
IDEAS chart were significantly more likely to include
correct dose entries (164/164 vs 166/174; p=0.0046) as
well as prescriber’s printed name (163/164 vs 0/174;
p<0.0001) and contact number (137/164 vs 55/174;
p<0.0001). Antiinfective indication (28/28 vs 17/29;
p<0.0001) and duration (26/28 vs 15/29; p<0.0001)
were more likely to be completed using the IDEAS chart.
Conclusions: In a simulated context, the IDEAS
prescription chart significantly reduced a number of
common prescribing errors including dosing errors and
illegibility. Positive behavioural change was seen without
prior education or support, suggesting that some
common prescription writing errors are potentially
rectifiable simply through changes in the content and
design of prescription charts.

INTRODUCTION
The prescription and administration of medi-
cines is the most common therapeutic inter-
vention in healthcare settings.1 Medication
errors are common.2 Such errors are of
concern, as they can have a significant impact
on clinical outcomes and come with a heavy
cost burden.3 Given the impact of medication
errors, efforts have been directed at identify-
ing when they occur and how they can be
avoided.4

Medication errors are generally classified by
the stage at which they occur: prescribing, dis-
pensing or administration.5 Safe and effective
prescribing of medications requires the ‘iden-
tification of the need for a drug and selection
of the correct drug, together with the route,
form, dose, frequency and duration, for the
individual patient’.6 Prescribing has been

Strengths and limitations of this study

▪ The Imperial Drug Chart Evaluation and Adoption
Study (IDEAS) chart was the result of an inten-
sive exploration of stakeholders’ views and
observations of their behaviour in relation to the
prescription and administration of medications.

▪ The design of the IDEAS chart incorporated
cutting edge behavioural insights using the
Mindspace framework for behaviour change.

▪ The use of in situ simulation testing enhances the
realism of health professionals completing the
chart without risking patient safety through
the trial of an untested prescription chart.

▪ This study is limited by relatively small sample size
and the use of simulation rather than a formal clin-
ical evaluation. A formal sample size calculation
was not undertaken for this preliminary study.

▪ A number of parts of the IDEAS chart (checklist,
separate sections for oxygen and intravenous fluid
prescribing) were not tested as part of the evalu-
ation. It was not possible to determine the relative
contribution of the different features implemented.
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identified as the stage at which most errors occur and is
thus an important target for improvement.7 Prescribing
errors are a common occurrence in hospital inpatients,
affecting an estimated 7% of medication orders, 2% of
patient days and 50% of hospital admissions in hospitals
using paper-based prescription charts.8

The vast majority of National Health Service (NHS)
hospitals continue to use traditional paper prescription
charts for hospital inpatients; these are used both for
prescribing medicines and to record their administra-
tion.9 Concerns have been raised about the contributory
role of poorly designed prescription charts in facilitating
prescribing errors.10 While a standardised inpatient pre-
scription chart exists for Wales, hospitals across the rest
of the UK have different charts often with very different
features. The UK Academy of Medical Royal Colleges
(AoMRCs) released guidelines in 2011 detailing an
expert panel’s view of the essential components of a safe
and effective chart and there has been support by a
number of Medical Royal Colleges and organisations
such as the General Medical Council for a move towards
a national prescription chart in England.11 A recommen-
dation from the General Medical Council-commissioned
‘EQUIP’ study was that ‘a standard drug chart should be
introduced throughout the NHS’, although there is not
necessarily evidence to support this approach.12

The tools traditionally used to support good prescrib-
ing are largely informed by the theory of ‘rational
choice’.13 This approach predicts that if prescribers are
given the right information and training then they will
reliably make good prescribing decisions. However, edu-
cational initiatives in therapeutics have often failed to
demonstrate significant improvements in prescribing,14

with prescribers regularly failing to follow basic prescrib-
ing instructions such as writing legibly, writing the dose
clearly and documenting the length of treatment.15

A second potential strategy to change prescribers’
behaviour is built on four decades of applied research in
behavioural economics—and the wider behavioural
sciences—that finds that much of the time people act
automatically, without really thinking about their deci-
sions, often making predictable errors of judgment.
Behavioural economics, which combines insights from
psychology with the laws of economics, demonstrates
that decision-making is strongly influenced by the envir-
onment or context in which choices are made.16 17 In
addition to helping us better understand why people are
‘predictably irrational’,18 behavioural economics also
provides us with new tools that can alter the ‘choice
architecture’ as Thaler and Sunstein19 call it in their
influential book Nudge. Choice architecture describes
the way in which decisions can be influenced by how
choices are presented. It is proposed that interventions
that are based on changing the choice architecture
‘typically require little conscious engagement on the
part of the individual to realise their intended effects,
working via automatic or non-conscious psychological
processes’.20 We focus here on the role of the design

and content of inpatient prescription charts as a moder-
ator of prescribing behaviour.
This paper describes the Imperial Drug Chart

Evaluation and Adoption Study (IDEAS), which consid-
ered how the choice architecture (the design and
content) of prescription charts could influence prescrib-
ing behaviour building on the recommendations from
the AoMRC report.11 While there is existing evidence
that differences in prescription chart design can lead to
significant variations in prescribing error rates,6 21 there
is a lack of research into how a direct behavioural and
user-centred approach to the design of paper prescrip-
tion charts can influence prescribing behaviour.

Aim and objectives
Our aim was to evaluate whether a user-centred approach
incorporating behavioural insights could enhance pre-
scribing behaviour and reduce prescription errors in the
inpatient setting. Our objectives were to take a user-
centred approach to the redesign of a paper inpatient pre-
scription chart, incorporating insights from behavioural
economics, and to evaluate the impact of such changes on
prescribing behaviour via an in situ simulation.

METHODS
Setting
The IDEAS study took place at Imperial College
Healthcare NHS Trust (ICHNT), a large London teach-
ing hospital trust with three main hospital sites. This trust
operates a typical UK model for the prescribing, supply
and administration of medication, in which prescribers
handwrite medication orders onto a formatted inpatient
prescription chart. The same prescription chart is also
used by nursing staff to determine what medications are
to be given to each patient, and to then record their
administration. Charts are routinely reviewed by pharma-
cists to check that medication orders are legible, legal
and clinically appropriate. The existing chart in clinical
use is here referred to as the ICHNTchart.
The multidisciplinary project team comprised four

physicians, two behavioural scientists, four pharmacists
and two graphic designers. The project took place
between August 2011 and September 2013 and com-
prised three parts: (1) an exploratory phase to identify
problems associated with current inpatient prescription
charts; (2) iterative design of the IDEAS prescription
chart; and (3) in situ simulation testing of the IDEAS
chart in comparison with the ICHNT chart. The study
was approved as a service evaluation within ICHNT;
ethics approval was not required. Written consent was
obtained from each participating healthcare professional.
All data collected were anonymous and confidential.

Phase 1: exploratory phase
The initial exploratory phase employed several strategies.
First, a review of hospital prescription charts from

across the UK was performed. A team of two physicians,
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one behavioural scientist and two design experts
reviewed a convenience sample of 15 prescription charts
from different hospitals and made a number of observa-
tions against specific criteria informed by the guidelines
produced by the AoMRC.11

Second, two physicians reviewed the anonymised pre-
scription charts of 40 consecutive patients discharged
from one medical and one surgical inpatient ward, asses-
sing the charts against a predefined list of criteria
including legibility of medication orders, completion of
allergy status and usage of different sections of the chart
(eg, oxygen, once only medications).
Third, two focus groups were held. A diverse group of

seven participants (two physicians, three hospital-based
pharmacists and two hospital-based nursing staff) were
recruited to each of the two focus groups to maximise
the exploration of different perspectives. Each focus
group was scheduled to last for 75 min and was moder-
ated by a member of the project team. No reimburse-
ment was paid and verbal consent was obtained from
participants prior to start. Audio recording was under-
taken using RecordPad software and transcriptions
made. The focus group sessions were structured in two
parts. The first explored participants’ general perspec-
tives on the prescribing process and opinions on pre-
scription charts they had personal experience of using
in clinical practice. The second part explored partici-
pants’ views on some different prescription chart design
ideas presented to them by the moderator.
Finally, two designers with expertise in user research

and insight gathering carried out 3 days of observations
of physicians, pharmacists and nurses prescribing, verify-
ing and administering medication, accompanied by a
physician. Electronic notes of observations were made.

Phase 2: design of IDEAS prescription chart
Two specific approaches were taken in developing the
IDEAS prescription chart. First, an iterative, user-centred
approach incorporating insight gathering from the
exploratory phase of the study was used in arriving at
the final design templates for the IDEAS prescription
chart. Second, the Mindspace framework was used to
design interventions or ‘nudges’ to influence prescriber
behaviour.17 Mindspace is a widely used framework for
behaviour change that collects together insights from
behavioural economics in the Mindspace mnemonic
(table 1).

Phase 3: in situ simulated pilot testing of the IDEAS
prescription chart
A simulated patient case study was developed to test the
main changes incorporated within the IDEAS chart. The
case study included a request for two antibiotic prescrip-
tions plus 10 further medications to be prescribed. The
simulated patient also had a documented allergy with a
specific reaction. The case was developed by a team of
physicians and pharmacists and pilot tested on two physi-
cians prior to formal testing. We aimed to recruit 30

foundation level ( junior) doctors over a 4-week period,
who were each asked to read the case study before being
randomly allocated to prescribe the medication required
using the ICHNT chart or the IDEAS chart. No training
was provided on the use of either chart although all par-
ticipants were already familiar with using the ICHNT
chart in their clinical practice.
To enhance realism, prescribers completed the assess-

ment during normal working hours in actual patient
care units (eg, ward or emergency department). Such in
situ simulation, physically integrated into the clinical
environment, provides greater realism than similar simu-
lations in an alternative environment such as a class-
room setting.22 Completed prescription charts were
audited against predetermined standards for safe and
good quality prescription writing (see online supplemen-
tary appendix 1).

Analysis
In the exploratory phase, the different prescription
charts in use across the NHS as well as the 40 completed
prescription charts were subject to evaluation against the
predetermined criteria. Focus group and observational
data were thematically analysed and agreement sought
between two reviewers over key findings. In reference to
the charts completed in the insitu simulations, one phys-
ician and one pharmacy student separately examined
the prescription charts. Data were entered into Excel
and then transferred to SPSS (V.22.0. Armonk,
New York, USA: IBM Corp) for analysis. For each of the
different prescription tasks, we wanted to test whether
there was a significant difference between the IDEAS
and ICHNT charts for a range of different outcome
measures (eg, completion of information on indication
or duration of anti-infectives, ability to identify the

Table 1 Mindspace effects

Mindspace

effect Description

Messenger We are heavily influenced by who

communicates information

Incentives Our responses to incentives are shaped

by predictable mental shortcuts such as

strongly avoiding losses

Norms We are strongly influenced by what

others do

Defaults We ‘go with the flow’ of preset options

Salience Our attention is drawn to what is novel

and seems relevant to us

Priming Our acts are often influenced by

subconscious cues

Affect Our emotional associations can

powerfully shape our actions

Commitment We seek to be consistent with our public

promises, and reciprocate acts

Ego We act in ways that make us feel better

about ourselves
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prescriber). Fisher’s exact test with a Holm-Bonferroni
correction was used to correct for false-positive results
arising from multiple comparisons. This allows for a
family-wise significance level of 0.05, while maintaining
good power.

RESULTS
Phase 1: exploratory phase
There was wide variety in terms of design and content
between the 15 different NHS prescription charts
examined (see online supplementary appendix 2).
Most charts used a booklet format; these ranged in
length from 6 to 12 pages. All charts examined—includ-
ing the ICHNT chart—failed on at least one of the
AoMRC standards for the design of hospital prescription
charts.11

A review of 40 completed prescription charts at
ICHNT revealed that demographic information about
the patient was generally completed to a high standard.
Allergies were documented for 10/40 (25%) patients
although the complete type of reaction was only fully
completed for 3/10 (30%) of these. Overall, 22/350
(6%) of the ‘regular’ medication orders and 10/101
(10%) of the ‘as required’ medications reviewed were
deemed illegible by the reviewers and as such consti-
tuted a prescribing error.23 For 313/350 (89%) of the
‘regular’ medication orders and 92/101 (91%) of ‘as
required’ medications, the prescriber could not be iden-
tified. Antibiotics were prescribed for 18/40 (45%) of
the patients at some point during their inpatient stay.
The indication was documented for only 21/40 (53%)
of the antibiotic orders prescribed and the length of
course specified for 8/40 (20%) of these (see online
supplementary appendix 3).
In our two focus groups, recurring themes included

an explicit dislike across the professions for multiple
different charts being used for the same patient. All
professional groups felt that prescription errors—par-
ticularly illegibility—were often ‘tolerated’ and that
medications were occasionally administered even if key
details were missing. Doctors in the group felt that
pharmacists would spot and rectify errors before any
harm was caused. When the groups were asked for
reasons underlying prescription errors a suggestion
put forward was that junior medical staff often com-
pleted prescriptions. Some prescribers commented
that the format of the prescription chart made it diffi-
cult to enter all the details requested. When reviewing
some specific design and layout ideas for prescription
charts, there was general support for the use of ‘book-
lets’, a better way of indexing sections, and a more
structured way of using colour across the charts pre-
sented. There was interest in the use of checklists on
the chart but no agreement on what the contents of
the checklist should be.
Insight gathering through the shadowing of prescri-

bers, nursing staff and pharmacists in different clinical

areas found that prescribers were in a rush as they com-
pleted drug charts. Nursing and pharmacy staff were
observed having difficulty in identifying who was respon-
sible for individual medication orders and then getting
in touch with them with any queries.

Phase 2: design of IDEAS prescription chart
Findings from phase 1 led to some specific design spe-
cifications for the IDEAS chart that complemented
recommendations from the AoMRC report. Given pre-
ferences across the professional groups derived from
the focus groups, a booklet format was chosen and it
was also decided that the IDEAS chart would be
designed to be of sufficient length to avoid supplemen-
tary charts (eg, specific charts for medications such as
warfarin or insulin, and repetitive transcriptions from
one chart to another due to space running out). From
observing behaviours on the ward and difficulties seen
in using an existing chart documented from focus
groups, an intuitive layout and ordering was chosen
with separate sections for oxygen, anti-infectives and
intravenous fluids. It was decided to try and incorporate
some form of indexing so that people using the chart
could quickly navigate to the relevant sections.
Different settings and features suggested by the design
team were tested with the wider project team that con-
sisted of physicians, pharmacists and nursing staff.
Behavioural scientists also suggested how a number of
behavioural insights could also be incorporated into the
design of the new IDEAS chart using a number of
Mindspace effects (table 2, figures 1–4). The final
IDEAS chart that was used for testing can be seen in
online supplementary appendix 4.

Phase 3: in situ simulated pilot testing of IDEAS
prescription chart
A total of 29 foundation year doctors working at one
hospital completed the evaluation; 14 completed the
IDEAS chart and 15 the ICHNT chart. There was no sig-
nificant difference between the numbers of medications
prescribed on the IDEAS chart compared to ICHNT
chart (164 of a possible 168 orders, vs 174 of a possible
180 orders; p=0.6).
There were key differences in the degree to which

medication orders were completed correctly using the
two different charts (see table 3). Medication orders
on the IDEAS chart showed a statistically non-
significant improvement in legibility (164/164 vs 169/
174; p=0.0611). Medication orders on the IDEAS chart
were significantly more likely to include correct dose
entries (164/164 vs 166/174; p=0.0046) as well as
contact information of the prescriber—both printed
name (163/164 vs 0/174; p<0.0001) and contact/
bleep number (137/164 vs 55/174; p<0.0001). Current
prescribing guidelines specify that the prescriber
should chart the frequency of medication administra-
tion and this was significantly more likely (120/164 vs
15/174; p<0.0001) on the IDEAS chart. There was no

4 King D, et al. BMJ Open 2014;4:e005473. doi:10.1136/bmjopen-2014-005473
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significant difference for the presence of signatures by
prescribers (163/164 vs 171/174; p=0.344) or in the
documentation of allergy status and reaction.
We measured key outcomes related specifically to pre-

scribing of the two antibiotics in the simulated case
(table 4). The IDEAS chart significantly outperformed
the ICHNT chart in prescribers indicating the duration
of course (26/28 vs 15/29; p<0.0001) and the indication
of anti-infective use (28/28 vs 17/29; p<0.0001)
(table 4).

DISCUSSION
Professional organisations in the UK including the
General Medical Council and Royal College of Nursing
have called for standardised prescription charts to be
used across the NHS with a standardised chart already
used in hospitals across Wales.11 However, standardisa-
tion and good design are not the same thing and sub-
optimal chart design may facilitate medication
errors.12 21 There is a clear case for good design and
content of prescription charts and the guidance set by

Table 2 Mindspace elements incorporated in the IDEAS chart

Mindspace

intervention Definition Action

Defaults People tend to go with the preset option or default

setting. This can be a problem with medication

orders where once prescribed, they can often

continue for days after the optimum duration of

treatment as a consequence of prescribers not

actively stopping them

A separate section for antibiotic prescribing was

incorporated into the IDEAS chart, with the default

changed from one in which antibiotics continue to

be given to one in which they will only be given if a

clinician confirms that this is appropriate every

3 days (figure 1)

Salience Salience refers to people’s tendency to respond to

what is novel and relevant. Increasing the salience

of specific parts of the chart was attempted to

improve completion

The allergy box in the IDEAS chart encourages

people to enter both the allergy and reaction. In

other areas, salient cues were used to reduce the

potential for ambiguity (figure 2)

Priming People’s behaviour and decision-making is

strongly influenced by subconscious cues in a

process called psychological priming

In the IDEAS prescription chart, traditional

information based cues were replaced with an

example of how a prescription entry should look at

the start of the regular prescription section with the

aim of priming subsequent prescribing behaviour

(figure 3)

Checklist

(commitment

device)

Checklists have a long history of use across many

high-risk industries and a safe surgery checklist

has been successfully implemented in hospital

operating rooms.20 Checklists incorporate some of

the key features of commitment devices and

salience to provide checks and balances for safe

prescribing

A checklist was added to the front page of the

IDEAS chart (figure 4). This focuses on three

problem areas where there is often a failure to

complete: (1) reaction type of any allergy (2)

duration and indication for antibiotic courses (3)

thromboembolism risk assessment (figure 4)

Figure 1 The anti-infective section of the IDEAS chart where prescribers need to confirm every 3 days that the antibiotic should

continue to be given.
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the AoMRC provides good suggestions. However, there
is much we could learn about prescription chart design
from the increased understanding we have of human
judgment and decision-making through recent applied
research in the behavioural sciences and user-centred
design.

Few studies have investigated the physical context or
environment in which prescribing takes place. This
includes not just the sometimes hectic clinical environ-
ment that prescribing occurs in that has the potential to
lead to errors but also the actual interface through
which prescribing happens.24 25 In a UK setting this

Figure 2 Allergy box in an

existing prescription chart (not

ICHNT) (top) and the IDEAS

chart (bottom).

Figure 3 Instructions on prescribing found on an existing chart (ICHNT) (top) compared to ‘priming’ instruction from the IDEAS

chart that encompasses all instructions (bottom).
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interface continues to be largely through paper prescrip-
tion rather than electronic systems. Certainly it is known
that different prescription chart designs may be more
likely than others to provoke error but little is known
about how specific elements of chart design exert their
influence.21 This is the first study to explore how behav-
ioural and design insights can be used to improve pre-
scription charts with the aim of reducing medication
errors. While is not possible from this study to tease out
the relative contribution of all the different features
implemented through the IDEAS chart it appears that a
combination of design changes (see box 1) does have
an impact.
The IDEAS project has demonstrated, at least in a

simulated context, that prescription chart design can
lead to significant improvements in prescribing behav-
iour. These benefits were without any prior education or
training using the IDEAS chart. It is notable that studies
testing standardised charts have previously tended to
include some training to support the implementation of
the new chart.6 To reflect more usual practice, no such
measures were taken in evaluating the IDEAS chart,
indicating perhaps that a number of errors, like illegibil-
ity and poor prescriber identifiability, are rectifiable

without the need for further extraneous interventions
by addressing the choice architecture inherent in
inpatient prescribing.
There is ongoing debate about the combination of

tools that can deliver reduced numbers of prescription
errors. Prescribing errors are often multifactorial with
several active failures often conspiring together. The
design of prescription charts is just one factor contribut-
ing to errors and the results of this study demonstrates
that simple prescribing errors (legibility, ability to iden-
tify prescriber) were significantly reduced by changing
chart design. While we have not shown that such errors
would have led to actual patient harm, these errors if
frequent are likely to have an impact on the delivery of
safe and high-quality care.
We can use anti-infective prescribing as a lens to what

good design of prescription charts can achieve. We know
that anti-infectives are often incorrectly prescribed and
this can lead to significant consequences such as inappro-
priate usage and prolonged courses. Inappropriate usage
of anti-infectives can contribute to the emergence of anti-
microbial resistance and healthcare acquired infections
such as Clostridium difficile and the NHS has developed a
strategy to ensure better antibiotic stewardship.26 A point

Table 3 Different completed features of medication orders using the Imperial Drug Chart Evaluation and Adoption Study

(IDEAS) chart and the existing Imperial College Healthcare NHS Trust (ICHNT) charts

IDEAS

Chart

(% of 164

medication

orders)

ICHNT

Chart

(% of 174

medication

orders)

Significant

difference at 5%

level after

Holm-Bonferroni

(p value)

IDEAS chart

shows significant

improvement

at 5% level

(p value)

Was the prescription legible? Yes 164 (100%) 169 (97%) No (0.061) No difference

Was the dose correctly entered? Yes 164 (100%) 166 (95%) Yes (0.007) Yes (0.0046)

Was the prescriber’s signature entered? Yes 163 (99%) 171 (98%) No (0.623) No difference

Was prescriber’s bleep number entered? Yes 137 (84%) 55 (32%) Yes (<0.0001) Yes (<0.0001)

Was frequency of medications entered

correctly?

Yes 120 (96%)

(n=125)

15 (11%)

(n=132)

Yes (<0.0001) Yes (<0.0001)

Was the prescriber’s name entered and

legible

Yes 163 (99%) 0 (0%) Yes (<0.0001) Yes (<0.0001)

Figure 4 The checklist found on the front of the IDEAS chart.
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prevalence study from 2008 found that 23.9% of antibiotic
prescriptions were illegible and 29.9% incomplete.27 A key
problem encountered with anti-infectives is that the ration-
ale for usage and proposed course of treatment is often
poorly documented. It is recommended by the majority of
hospitals that in addition to standard requirements, all
anti-infective prescriptions must have an indication and
have a stop/review date,26 but current charts often do not
encourage this. By having a dedicated anti-infectives
section with separate entry boxes for indication and sug-
gested length of treatment, 100% of prescribers complet-
ing the IDEAS chart specified the reason for prescribing
them. This was a significant improvement when compared
to the existing ICHNTchart where only 59% of prescribers

specified the indication. No new education or training was
required to shift this change in prescribing behaviour; it
came about as a consequence of dedicated entry boxes
and a separate anti-infectives section.
Despite the inevitable move towards electronic prescrib-

ing in the UK, progress has been slow and it is likely to be
many years before electronic systems have taken over from
paper prescription charts.9 In the meantime, significant
improvements in prescribing could be realised by imple-
menting some of the findings of the IDEAS project.
Making small changes to the choice environment can be
used as an effective behaviour change mechanism,
prompting individuals to change their behaviours in ways
that make prescribing safer and more effective. A number
of hospitals are using learning from this work to develop
enhanced prescription charts locally and we are now
working towards a formal trial of the IDEAS prescription
chart following its implementation.

CONCLUSIONS
The IDEAS prescription chart—at least in a simulated
context—significantly reduced a number of frequent
prescribing errors including dosing errors and illegibil-
ity. It also served to increase prescriber identifiability
and enhance information documentation in relation to
antibiotic prescribing. Significant and positive changes
in prescribing behaviours took place without the need
for extra training and education. A wider clinical evalu-
ation is required but the learning developed through
the IDEAS project could contribute to better-designed
prescription charts that facilitate improved prescribing.
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Table 4 Different completed features of antibiotic prescriptions using the IDEAS and ICHNT charts

IDEAS

Chart

n=28 (% of

total orders)

ICHNT

Chart

n=29 (% of

total orders)

Significant

difference

at 5% level after

Holm-Bonferroni

(p value)

IDEAS Chart

shows significant

improvement

at 5% level?

(p value)

Is the duration of course documented? Yes 26 (93%) 15 (52%) <0.0008 Yes (<0.0001)

Is the indication for antibiotics indicated? Yes 28 (100%) 17 (59%) 0.0001 Yes (<0.0001)

Is contact (bleep number) entered? Yes 24 (86%) 9 (31%) <0.001 Yes (<0.0001)

Is the prescriber name entered and legible? Yes 27 (96%) 0 (0%) <0.001 Yes (<0.0001)

Box 1 Recommended features of an ‘intelligent’ inpatient
prescription chart, based on our findings

1. A booklet format with essential patient details visible on each
subsequent page achieved through a cut out section

2. Separate sections for drug allergy and specific reactions,
saliently visible on every page of the chart

3. Intelligent and intuitive layout of different sections (eg, regular
medications, as required medications) with an index to allow
easy navigation

4. Specific section for prescribing anti-infectives with particular
attention on separate spaces for documenting duration and
indication

5. Use of a ‘checklist’ at the beginning of chart to ensure initial
prescriber completes certain tasks. The questions can be
based on local needs

6. Simplified thromboembolism risk assessment with added
guidance for prescribers based on local guidelines

7. Use of colouring within the chart that directs attention to
important areas (eg, allergy box)

8. Provision of separate spaces for different requests for infor-
mation (eg, separate boxes for prescriber’s signature, name
and bleep rather than grouping them into one)

9. Gridlines in text boxes to encourage chart users to write in
block capitals

10. Avoidance where possible of free text and preference for use
of written choices and checkboxes

11. Provision of an example of how prescribers should write up
medication orders to ‘prime’ subsequent prescribing behaviour

12. Simplified system for administration codes to more clearly
identify problems in giving medications
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Appendix 1: Standards for safe prescribing that completed charts were 

evaluated against specific criteria 

 

Prescribing 

Standard 
Description 

Patient details Name, ward, hospital number, consultant’s name, date of birth, 

weight must all be stated clearly on the prescription 

General prescribing 

principles 

 

All prescriptions should be signed by the prescriber and, for each 

signature; the prescriber must print their name and bleep/ contact 

details. Where applicable the correct dose, frequency and indication 

should be stated 

Allergy status Both the allergy and type of reaction must be entered. If there is no 

allergy then this must be clearly stated 

Regular medicines The dose, route(s) and maximum dose and/or frequency of 

administration must be stated 

As required medicines  

 

The dose, route(s) and maximum dose and/or frequency of 

administration must be stated 

Antibiotics The dose, route(s) and maximum dose and/or frequency of 

administration must be stated. All anti-infective prescriptions must 

also have an indication and a stop/review date documented on the 

prescription date 

 

Adult venous 

thromboembolism 

assessment and 

prevention guidelines 

Prescribers should complete all relevant parts of the admission 

checklist 

 

 

 

 



Appendix 2: Comparison of design features of different charts used across the UK 

NHS (n=15) 
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Appendix 3: Analysis of completed prescription charts in patients who were 

consecutively discharged from one medical and one surgical ward at a 

London hospital (n=40) 

 

Detail Percentage Completed  No of Entries 

Basic Patient Details  

Patient name (n=40) 40 (100%)  

Patient date of birth (n=40) 40 (100%)  

Hospital number (n=40) 40 (100%)  

NHS Number (n=40) 1 (2.5%)  

Weight (n=40) 10 (25%)  

Height (n=40) 5 (12.5%)  

Body Surface Area (n=40) 1 (2.5%)  

Use of addressograph label 

(n=40) 

15 (37.5%)  

Hospital Details 

Ward (n=40) 36 (90%)  

Consultant (n=40) 27 (67.5%)  

Junior doctor (n=40) 2 (5%)  

Bleep number (n=40) 5 (12.5%)  

TTA written (n=40) 11 (27.5%)  

EDC screened (n=40) 10 (25%)  

Chart number (n=40) 15 (37.5%)  

Pharmacy cost centre (n=40) 4 (10%)  

Medication on supplementary 0 (0%)  



chart (n=40) 

Allergies 

No of patients with 

documented allergies (n=40) 

10 (25%)  

Number of allergies where 

reaction was documented 

(n=10) 

3 (30% of total)  

Once Only Medication 

Number of charts with > 0 

entries (n=40) 

26 (65%)  

Median number of entries  1.5 (range 0 - 9) 

Preparations administered by nurse 

Number of charts with > 0 

entries (n=40) 

0 (0%)  

Median number of entries  0 

Medicines Reconciliation 

Number of charts with > 0 

entries (n=40) 

30 (75%)  

Source of medication history 

detailed (n=40) 

31 (77.5%  

Checked by pharmacist 

checked (n=40) 

30 (75%)  

Multidisciplinary 

communication box used 

(n=40) 

13 (32.5%)  

VTE Assessment 



Risk assessment fully 

completed (n=40) 

0 (0%)  

Eligibility for prophylaxis 

confirmed (n=40) 

4 (10%)  

Doctor completing 

assessment recognisable 

(n=40) 

4 (10%)  

Anti-embolism stockings 

prescribed (n=40) 

12 (30%)  

LMWH prescribed (n=40) 29 (72.5%)  

Warfarin prescribed (n=40) 0 (0%)  

Variable Dose Prescriptions 

Number of charts with > 0 

entries (n=40) 

6 (15%)  

Regular Medications 

Number of charts with > 0 

entries (n=40) 

100 (100%)  

Total number of individual prescriptions on 40 drug charts - 350 

Longest prescription (characters) - 24 

Median number of entries  8 (0 - 20) 

Legible (n=350) 328 (93.7%)  

Units written in full (n=350) 262 (74.9%)  

Start date documented 

(n=350) 

344 (98.9%)  

Stop date documented 

(n=350) 

4 (1.14%)  



Identify prescriber (n=350) 37 (10.6%)  

Completed whether new or 

continued medication 

(n=350) 

213 (60.9%)  

Antibiotics 

Number of patients who 

received antibiotics (n=40) 

18 (45%)  

Total number of prescriptions (n=40) 

Documented duration (n=40 

prescriptions) 

8 (20%)  

Documented indication (n=40 

prescriptions) 

21 (52.5%)  

As Required Medications 

Number of charts with > 0 

entries (n=40) 

32 (80%)  

Total number of prescriptions (n=101) 

Number Median number of 

entries 

 2 (0 - 7) 

Number legible (n=101) 91 (90.1%)  

Units written in full (n=101) 65 (64.4%)  

Start date documented 

(n=101) 

99 (98%)  

Identify prescriber (n=101) 9 (0.089%)  

Completed whether new or 

continued medication 

(n=101) 

9 (0.089%)  



Oxygen Prescription 

Number of charts with > 0 

entries (n=40) 

0 (0%)  

Insulin Prescription 

Number of charts with > 0 

entries (n=40) 

0 (0%)  

Infusions 

Number of charts with > 0 

entries (n=40) 

23 (57.5%)  

Median number of entries  2 (0 - 7) 

Medicines not administered 

Number of charts with > 0 

entries (n=40) 

7 (17.5%)  

 

 



Reaction TypeAllergySurname:

First Names:

Date of Birth:

Hospital Number:

NHS Number:

Date of Admission Height (cm)Weight (kg)

ADDRESSOGRAPH

BSA (m2)

Allergies

COMPLETE BEFORE DRUG ADMINISTRATION

3 5 13 15

PRESCRIPTION CHART INFORMATION

ADMISSION CHECKLIST - complete on clerking

ONCE ONLY MEDICINES

1. Has a venous thromboembolism (VTE) risk assessment 
been completed?

2. Has the indication and suggested length of treatment 
been documented for all antibiotics?

3. Have allergies and reaction type been docmented?
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