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WHAT IS ALREADY KNOWN ABOUT
THIS SUBJECT

AIMS

Recent studies suggest a worryingly high proportion of final year
medical students and new doctors feel unprepared for effective and
safe prescribing. Little research has been undertaken on UK junior
doctors to see if these perceptions translate into unsafe prescribing
practice. We aimed to measure the performance of foundation year 1
(FY1) doctors in applying clinical pharmacology and therapeutics (CPT)
knowledge and prescribing skills using standardized clinical cases.

METHODS

A subject matter expert (SME) panel constructed a blueprint, and from
these, twelve assessments focusing on areas posing high risk to patient
WHAT THIS STUDY ADDS safety and deemed as essential for FY1 doctors to know were chosen.
Assessments comprised six extended matching questions (EMQs) and
six written unobserved structured clinical examinations (WUSCEs)
covering seven CPT domains. Two of each assessment types were
administered over three time points to 128 FY1 doctors.

RESULTS

The twelve assessments were valid and statistically reliable. Across
seven CPT areas tested 51-75% of FY1 doctors failed EMQs and
27-70% failed WUSCEs. The WUSCEs showed three performance trends;
30% of FY1 doctors consistently performing poorly, 50% performing
around the passing score, and 20% performing consistently well.
Categorical rating of the WUSCEs revealed 5% (8/161) of scripts
contained errors deemed as potentially lethal.

CONCLUSIONS

This study showed that a large proportion of FY1 doctors failed to
demonstrate the level of CPT knowledge and prescribing ability
required at this stage of their careers. We identified areas of
performance weakness that posed high risk to patient safety and
suggested ways to improve the prescribing by FY1 doctors.
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Introduction

The ability to prescribe safely and effectively is a core com-
petency in undergraduate medical education [1]. In 2008
the Medical School Council’s Safe Prescribing Working
Group identified eight competencies in relation to knowl-
edge and skills in prescribing required by all foundation
doctors [2]. Attaining these competencies remains a chal-
lenge to medical educationalists, as research suggests that
clinical pharmacology and therapeutics (CPT) teaching
and assessment appears to leave students poorly prepared
to apply their knowledge in a clinical setting [3-6].

Errors are common in all healthcare settings. In a sys-
tematic review of the incidence and nature of in-hospital
adverse events, over 9% of the patients admitted to hospi-
tal were harmed by error [7]. Whilst error can occur at any
stage of the medicine-use process [8], prescribing errors
are the most common type in both hospital [9, 10] and
primary care settings [11, 12].

A number of studies have found that a significant pro-
portion of junior doctors feel unprepared to prescribe
safely [4-6], and report unsafe prescribing behaviours [3].
Undergraduate medical students express similar concerns
about their preparedness to prescribe, and a proportion of
students rate their knowledge of CPT as poor [3]. The work
of Coombes etal. and Heaton et al. suggest that many
medical students have little confidence in their prescribing
abilities and fear that their abilities in CPT are insufficient to
meet the competencies identified by the GMC[1,4,13-15],
even in prescribing common medicines.

The perceptions of the medical students and junior
doctors are supported by the anecdotes of their seniors
and other health care professionals [16], although it is also
argued that there is insufficient evidence to support a
general conclusion of under preparation of UK medical
graduates for prescribing [17]. A study of junior doctors'’
prescribing practices in an Australian medical school did
show inappropriate prescribing in two-thirds of new
medical graduates at the beginning of their intern year
[18-20].

The aim of this new research was to provide objective
data on the ability of UK foundation year 1 (FY1) doctors to
apply safely and effectively CPT knowledge and prescrib-
ing skills to standardized clinical cases.

Methods

Ethics

Ethics approval was granted by the Derriford Hospital
Trusts Research Development and Support Unit and the
South West Devon Research Ethics Committee (LREC
Number: 06/Q2103/99).

Participants
Junior doctors were identified through three postgraduate
teaching centres in South West (UK) teaching hospitals:

Royal Cornwall Hospital, Truro; Derriford Hospital, Ply-
mouth; and Royal Devon and Exeter Hospital, Exeter.
Medical graduates entering the FY1 programme in the
South West Deanery and participating in this study had
graduated from medical schools throughout the UK (see
online supplement for more detail). Each hospital provided
2.5 h of CPT teaching within a month of the FY1 (first year
following graduation from medical school) doctors start-
ing work.

Assessors

The assessment tools were constructed by a panel of
subject matter experts (SME). The panel consisted of five
clinical pharmacists (one with a special interest in educa-
tion), two medical consultants (one a professor of Clinical
Pharmacology and the other with a special interest in Clini-
cal Pharmacology), three specialist registrars (one geriatric
medicine registrar with special interest in clinical pharma-
cology, one acute medicine registrar and one general
surgeon), four FY1 doctors, and one psychologist.

An independent examiner panel was also convened
with experts having similar credentials to the SME panel,
who were not involved in the development of the assess-
ment items, or the first time marking of the assessments.
This panel consisted of two clinical pharmacists, one
medical consultant, two medical specialist registrars and
two senior house officers.

Development of assessment tools

Effectively a FY1 doctor needs to be competent in all
areas of CPT as outlined in previous publications [1, 14].
The research described in this paper required the identi-
fication of a smaller set of domains to develop the assess-
ment tools. Therefore the SME constructed a blueprint of
medical specialties and areas of CPT. Each member of the
SME panel was asked, using their expertise, to select and
rank in order of greatest importance areas from the blue-
print which represented the domains of CPT they
believed the junior doctors must be competent in at the
start of their clinical (in-hospital) career. They were
informed that in this process competence was defined by
demonstrating safe and effective application of CPT
knowledge to ensure patient safety and minimize drug
error. The individual SME choices were then collated and
the areas with the greatest number of responses were
selected for item development. The blueprint matrix is
accessible in the online supplement.

The final assessment topics from the blueprint domains
were: (i) renal failure and fluid management, (ii) analgesia
in emergency medicine, (i) anti-coagulants and analgesia
in the post-operative patient, (iv) diverticular disease with
i.v. administration of antibiotics and fluids, (v) contra-
indications in the use of anti-coagulants and antibiotics,
(vi) respiratory, chronic obstructive pulmonary disease and
(vii) diabetes, insulin selection.
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Prior to constructing the assessment items the SME
panel decided upon a test time of 5 min for each extended
matching question (EMQ) and 10 min for each written
unobserved structured clinical examination (WUSCE). The
SME panel members then used an iterative process to write
and review the assessments and the marking schemes.The
varying levels of clinical experience brought by the SME
allowed them to gauge the level/difficulty of the questions,
as well as associating them with current in-hospital prac-
tice [21]. Through this process the items were set at a level
the panel felt a junior doctor should be able to achieve.We
introduced an option in the WUSCE marking schemes for a
doctor to fail the question due to a major drug or safety
error, even if the majority of the question was correctly
answered. Therefore at the end of each item the assessor
was asked to note any part of the answer they considered
to be suboptimal (i.e. not the ‘best’ choice of intervention/
treatment, route, dose,and timing, but nothing overtly dan-
gerous), dangerous (a choice of intervention/treatment,
route, dose and timing, which could cause serious, but not
life threatening injury to the patient) or lethal (a choice of
intervention/treatment, route, dose, and timing, which
could cause the death of the patient).

Six WUSCEs and six R-Type EMQs were constructed
during a total of 18 meetings.This meant that not all seven
domains were represented by all ‘types’ of assessment. It
also limited the broader application of the results to the
areas which the SME believed the junior doctors must be
competent in at the start of their first clinical year and
which posed the greatest risk to patient safety (see online
supplement for figure showing development iterations
and examples of item formats).

Administration of assessments

Three time points separated by 5 months were identified
over 1 year of the FY1 clinical practice where the devel-
oped assessments could be administered. The FY1s were
recruited at weekly compulsory teaching sessions at each
of the teaching hospitals. Each site was visited on 2 con-
secutive weeks during each time point.This allowed for an
EMQ and WUSCE to be administered each week, leading to
two of each assessment items at each time point (e.g.time
point 1; WUSCE 1 and 2 and EMQ 1 and 2).The items were
administered to the FY1 doctors in the order in which the
SME panel developed them (see online supplement for
figure showing development iterations). There was an
allowance of 10 min for the completion of the WUSCE and
5 min for the EMQ.The same assessments were carried out
at all sites within a week.

Marking

The correct responses to the EMQ were established at the
time of their development, and a pass mark of 70% was set
using the Angoff methodology [22]. The WUSCEs were
double marked by a clinical pharmacist and a clinician who
were both part of the SME panel. The marking scheme
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had both numerical and categorical aspects. A categorical
judgement was made about whether, in their expert
opinion, the response to the whole WUSCE would be clas-
sified as a pass or fail. They were also asked to note the
absence or presence of anything considered ‘suboptimal;
‘dangerous’ or ‘lethal’. A numerical score was obtained by
evaluating specific elements and completion of each sub
question within the WUSCE. The independent examiner
panel was asked to resolve any disagreement between
marking decisions of the SME panel members in relation to
WUSCE pass/fail decisions, and to review a random selec-
tion of 10% of WUSCE scripts (a marking scheme and
further details of the standard setting is given in the online
supplement).

Data analysis

Collected data were entered and stored in an SPSS data file
(SPSS V15).The data were exported into Minitab and Excel
for analyses that were not possible in SPSS. The statistical
methods used to check reliability and validity of the devel-
oped items were Cronbach’s alpha, intraclass correlation
coefficients (ICC) and analysis of variance (ANOVA). Analysis
of the results was achieved through descriptive statistics,
mean averages, Spearmans rho correlation coefficient and
plotting charts to visually check patterns of attainment on
both EMQs and WUSCEs.

Results

One hundred and twenty-eight FY1 doctors completed
one or more of the CPT assessments. The average age of
these was 26 years, with 49 (41.5%) being male.

Validity of assessment items and marking

The agreement of assessors from different disciplines was
assessed using the Kappa statistic [23]. It is a preferable
statistical measure to simply using percentage agreement
because it corrects for the probability that raters agree by
chance alone.When Kappa was calculated for WUSCE 1-6,
the coefficients of 1.000, 1.000, 0.876, 1.000, 1.000 and
0.917 were found, respectively. This indicated that a good
level of agreement was reached. Any disagreements were
resolved by the independent examiner panel.

The Cronbach’s alpha of the EMQs ranged from 0.55 to
0.78 and the WUSCEs from 0.74 to 0.80, indicating a ‘good’
scale had been constructed [24]. The calculated ICC of the
scorers for individual WUSCEs ranged from 0.83 to 0.98
indicating a very good level of agreement between the
clinical pharmacist and clinician [24].The ANOVA calculating
inter-rater reliability supported the ICC showing no differ-
ence between the assessors’ marking (F = 0.03; P = 0.86).
The G statistic for WUSCE was 0.85, indicating ‘good’ reli-
ability [25, 26].

Performance of FY1 doctors in CPT EMQ

Figure 1 shows the spread of the scores obtained on each
EMQ. It shows that on five out of the six EMQs the mean
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Figure 1

The spread of percentage scores obtained by individual FY1 doctors on
each EMQ and the relationship to the mean average percentage score
and pass mark (70%). Confidence intervals are not shown in this figure.
Key: = Pass mark of assessment item

=== = Mean average percentage mark obtained by FY1 on each assess-
ment item

EMQ 1 topic = Contra-indications in the use of anti-coagulates and
antibiotics

EMQ 2 topic = Anti-coagulants and analgesics in the post operative
patient

EMQ 3 topic = Diverticular disease; i.v. administration of antibiotics

EMQ 4 topic = Respiratory; Chronic obstructive pulmonary disease

EMQ 5 topic = Diabetes; insulin selection

EMQ 6 topic = Analgesia in emergency medicine

Numbers in brackets e.g. (1), indicate the number of individual FY1
doctors who obtained the particular score on each question

Number of FY1 doctors completing the assessment item; EMQ 1 =35,EMQ
2=42,EMQ 3 =49,EMQ 4 = 30,EMQ 5 = 28, EMQ 6 = 26.

Maximum possible scores for each question are: EMQ 1 =8,EMQ 2 =8,
EMQ 3 =8,EMQ 4 =8,EMQ 5=10,EMQ 6 =8.

Minimum possible scores for each question are:EMQ 1 =-8,EMQ 2 =-38,
EMQ 3 =-8,EMQ 4 =-8,EMQ 5=-10,EMQ 6 =-8.

Range of scores on each question (min;max): EMQ 1=-2to 8 EMQ2=2
to 7,EMQ3=-2t0 8, EMQ4=0t0 8, EMQ5=2t0 9,EMQ6=21t0 7

total score on the question was below the pass mark. The
scores plotted for a sample of FY1 doctors indicated that
their knowledge varied across each individual EMQ.

No pattern of attainment (e.g. FY1s consistently per-
forming higher or lower than the mean and pass mark
scores) could be ascertained from looking at individual or
groups of responses.The percentage of FY1 doctors failing
the individual EMQs is given in Table 1.

Performance of FY1 doctors in CPT WUSCE
Figure 2 shows the spread of the scores obtained on each
WUSCE. Different WUSCEs have different maximum and
minimum possible scores. The figure shows that on four
out of the six items the mean total score on the question
was below the pass mark.

The WUSCE score for FY1 doctors completing the
majority of WUSCEs was plotted and suggested that an
individual doctor tended to maintain a similar level of per-
formance across all the WUSCEs. The WUSCE data were
further analyzed to assess any relationship between
WUSCE scores as a percentage of the possible obtainable
score for each WUSCE. Three profiles emerged (Figure 3)
with under 20% of FY1 doctors consistently performing
higher than the mean and pass mark scores. The middle
performers represented about 50% of the FY1 doctors
usually scoring around the mean, but tending to be just
below the pass mark, and just over a 30% consistently
performed poorly.

FY1 doctors judged to have passed individual WUSCEs
can have made ‘suboptimal’ errors, but not dangerous or
lethal ones. The number of FY1 doctors who completed
each question and the percentages that were judged to
have failed in each of the topic areas are shown in Table 1.

No significant correlation was found between the FY1
doctors’ marks on EMQs and WUSCEs. There was also no
significant correlation found when the data were assessed
to see if there was a relationship between pass/fail deci-
sions on individual EMQs and the corresponding WUSCEs.

All those failing the WUSCE questions made at least
‘suboptimal’ drug or safety errors and some candidates
who passed an item also recorded ‘suboptimal’ errors.
These were errors in process tasks such as not completing
patient details, failing to complete all sections of a drug
chart appropriately, or selecting a drug that was appropri-
ate but not deemed the‘best’drug for the scenario.No-one
marked with a dangerous or lethal decision passed a
WUSCE (Table 2).The types of decisions made by the asses-
sors as ‘dangerous’ were not reacting to investigation
results when presented or not treating a significant part of
the medical problem such as atrial fibrillation. From the
one hundred and sixty-one completed WUSCEs, there were
eight responses (5%) which were considered by assessors
as potentially ‘lethal’ These errors were in unsafe medica-
tion choices, including the inappropriate use of drugs such
as B-adrenoceptor blockers, anti-coagulants and prescrib-
ing amoxicillin to people with penicillin allergy. Only
twenty-three WUSCEs (14%) were categorized by the SME
as not having any level of error.

Discussion

There is a widespread perception from juniors doctors,
senior healthcare professionals and medical educational-
ists, that junior doctors are not adequately prepared for
prescribing at the outset of their careers [3-6, 15, 16]. A lack
of skills and knowledge in CPT has been suggested as con-
tributing to prescribing errors and to compromising
patient safety [10, 15,27-29].This study has revealed that a
large proportion of those FY1 doctors tested were unable
to demonstrate safe and effective application of CPT

Br | Clin Pharmacol / 69:6 / 601
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Table 1

Percentage of FY1 doctors judged to have failed each assessment

EMQ n WUSCE n WUSCE
% failed EMQ % failed WUSCE Comparison*
EMQ 1 and WUSCE 5 - Contra-indications in the use anti-coagulants and antibiotics 65.7% 35 68.0% 20 6
EMQ 2 and WUSCE 3 - Anti-coagulants and analgesia in the post-operative patient 66.7% 42 61.1% 25
EMQ 3 and WUSCE 4 - Diverticular disease; i.v. administration of antibiotics and fluids 51.0% 49 26.9% 21 19
EMQ 4 and WUSCE 6 - Respiratory; chronic obstructive pulmonary disease 56.7% 30 40.0% 18 8
EMQ 5 - Diabetes; insulin selection 75.0% 28 - - -
EMQ 6 and WUSCE 2 - Analgesia in emergency medicine 57.7% 26 70.3% 33 5
WUSCE 1 - Renal failure; fluid management and arteriopathy = = 61.7% 44 =

Table 1 shows how the EMQs and WUSCEs relate to each other in terms of the medical domain they assess. The values are the percentage of the FY1s completing each assessment
item who were deemed to have failed the item (EMQ and WUSCE). It also shows the number of FY1s who actually completed each of the items. *The number of individual FY1
doctors who completed both the WUSCE and EMQ and were therefore available for Spearman Rho correlation analysis.
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Figure 2

The spread of percentage scores obtained by individual FY1 doctors
across each WUSCE.The possible scores in each WUSCE vary and are given
in the key (below). The figure also shows the relationship of the mean
percentage average scores obtained and the pass percentage for each
WUSCE. Confidence intervals are not shown in this figure.

Key: === = Pass mark of assessment item

=== = Mean average mark obtained by FY1 on each assessment item
WUSCE 5 topic = Contra-indications in the use of anti-coagulates and
antibiotics

WUSCE 3 topic = Anti-coagulants and analgesics in the post-operative
patient

WUSCE 4 topic = Diverticular disease; i.v. administration of antibiotics
WUSCE 6 topic = Respiratory; Chronic obstructive pulmonary disease
WUSCE 2 topic = Analgesia in emergency medicine

WUSCE 1 topic = Renal failure; fluid management and artiopathy
Number of FY1 doctors completing the assessment item =WUSCE 1 =44,
WUSCE 2 =33,WUSCE 3 =25,WUSCE 4 =21, WUSCE 5 = 20, WUSCE 6 = 18.
Maximum possible scores for each question are: WUSCE 1 = 69.8, WUSCE
2 =43,WUSCE 3 =44.5, WUSCE 4 = 14.9, WUSCE 5 = 46.5, WUSCE 6 = 21.6.
Minimum possible scores for each question are:WUSCE 1 =-13, WUSCE 2
=0, WUSCE 3 =0, WUSCE 4 = 0, WUSCE 5 = -2, WUSCE 6 = —4.

Range of scores on each question (max;min): WUSCE 1 = 6.0 to 45.5,
WUSCE 2 = 3.3 to 25.5, WUSCE 3 = 4.0 to 33.1, WUSCE 4 = 0.8 to 14.9,
WUSCE 5 =16.0 to 42.5, WUSCE 6 =5.2 t0 19.8
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Figure 3

The profiles which emerged from visual inspection of individual FY1
doctors percentage pass marks.‘Best performers’ group constituted less
than 20% of FY1 doctors.’Middle performers’ represented approximately
50% of the FY1 doctors.'Worst performers’ are made up of slightly more
than 30% of FY1 doctors completing each WUSCE. Best performers (—);
Middle performers (- -); Worst performers (--)

knowledge and prescribing skills in areas judged by the
SME panel to be required at this point in their careers.
Our study recognized from the outset that it was not
feasible to assess the performance of FY1 doctors in all
domains within the undergraduate medical CPT curricu-
lum. Our approach used an SME panel, familiar with the
current expected (authentic) clinical demands placed on a
FY1 doctor, to construct a curriculum blueprint of areas
deemed essential to the role of FY1 doctor and from this to
identify those domains posing the highest risk to patient
safety or for harmful drug errors. The iterative assessment
development process operationalized the SME panels’
judgements on the content of the assessments to be
developed, and the methodology allowed for an appropri-
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Table 2

Categorical analysis of errors made in WUSCEs

Suboptimal

Dangerous

31
24
18

7
16
10

o AW N =
- = N O b O
O O O Ww wN

Table 2 shows the number of FY1s who the assessor deemed to have made
‘suboptimal’, ‘dangerous’ or potentially ‘lethal” errors during the completion of the
individual WUSCEs. The values are the number of each level of error identified by
the assessors. However, one FY 1 doctor can be represented in all three of the levels
in WUSCE 1. The total number of WUSCEs taken was 161.

ate sampling of blueprinted domains to assess the compe-
tence of the FY1 doctors in applying knowledge in CPT and
prescribing skills in these high risk domains.

The expertise from the initial SME group who con-
structed the assessment items and the independent
examiners who graded the responses, provided face and
content validation to the format, content and level of dif-
ficulty of the assessment items, as well as the outcomes.
The assessment tools have been shown to be statistically
reliable as well as valid. Cronbach’s alpha was calculated to
assess the internal consistency of test items that could not
solely be answered as being right or wrong. The Cron-
bach’s alpha for this analysis demonstrated that both the
EMQs and WUSCEs had good internal consistency [24]. 1t is
important in an assessment where multiple people may be
asked to judge the performance of the candidates, that
their judgements are comparable.The inter-rater reliability
in this study was evaluated by the use of ICC and showed
no difference between the assessors. This demonstrated
that the methodology used to construct the marking
schemes was effective and efficient both in allowing accu-
rate assignment of a score for the assessment items, while
allowing markers to demonstrate their expert status [21].
Another important facet of assessment construction is
generalizability (G) theory. This evaluates how well the
observed scores reflect corresponding true scores [30].The
figure of G = 0.85 obtained in this study indicated that
there was a good level of reliability of the test items and
that the majority of variance was attributable to the
responses of the participating FY1 doctors. The statistical
measures used in this study all indicated that the devel-
oped items were reliable and that a majority of the varia-
tion in the scores was due to the FY1 doctors’ performance
rather than the assessors.

In this study we assessed performance in a number of
key areas of CPT and found that approximately two-thirds
of the FY1 doctors were prescribing and applying CPT
knowledge inappropriately (Figures 1,2, Table 1). A study
performed in Australia looked at some of the same areas of
CPT (postoperative analgesia, asthma and COPD, commu-

nity acquired pneumonia) and found similar results at the
start of their first clinical year [18]. In the Australian study
75% of the junior doctors were prescribing ‘appropriately’
for all conditions by the end of their first year [18].
Although we have not constructed this study to measure
longitudinal effects over the FY1 year, we did observe a
trend of improved mean average performance in WUSCEs
and EMQs (Figures 1, 2) and, more markedly, an apparent
reduction in error making during WUSCEs taken across the
FY1 year (Table 2). This finding is consistent with conclu-
sions from other work [15]. Thus, we would cautiously
predict that the FY1 doctors appear to behave in a similar
way to the Australian interns and that the majority will
improve their prescribing performance over the FY1 year.
However, specifically designed longitudinal work with the
developed EMQs and WUSCEs is needed to confirm this.

The results of this study add to concern raised by pre-
vious research that has shown newly qualified doctors
taking sole responsibility for around 20-35% of the pre-
scriptions that they chart [31,32]. The WUSCEs in particular
enabled six out of the eight of core drugs and therapeutic
problems as outlined by Maxwell & Walley [33] and the
Medical School Council Safe Prescribing working group [2]
to be assessed. The non-completion of prescribing charts
was one error that the SME judged as ‘suboptimal’ in the
WUSCE performance.lt is important that the medication is
not merely safe and effective for the patient, but that the
process of prescribing captures relevant information that
is legible, unambiguous and complete [2]. The findings
from the WUSCEs showed that the majority of FY1s did not
complete the paperwork appropriately (suboptimal), failed
to comply with policy and procedure, failed to change
current medication following test results and failed to
follow the five rights of medication (right patient, right
drug, right dose, right time and right route), to a safe level
[34]. These latter failures (five rights of medication) were
the type judged as ‘dangerous, during the marking of the
WUSCE. This suggests that in part, the familiarization with
all types of paperwork that an FY1 may be expected to
complete would be a beneficial area of teaching prior to
graduating from medical school. Adopting a systems
theory approach would suggest that a positive develop-
ment may be to standardize nationally hospital prescrip-
tion charts [2]. A systems intervention that could be
introduced more rapidly would be provision of standard-
ized core competency teaching and familiarization
of charts, policies and procedures to all medical
undergraduates.

Prescribing has been described as consisting of two
related but distinct areas, the basic pharmacological
knowledge required to understand drug effects and inter-
actions, and the actual mechanics of prescribing [10, 15].
This differentiation of knowledge and application of
knowledge was achieved with the use of two different
question formats: EMQs assessing knowledge recall
(Table 1 and Figure 1), and WUSCEs looking at application
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of CPT knowledge and prescribing skills (Table 1 and
Figure 2).The finding that competence (and level of knowl-
edge) as defined by the EMQs, was patchy across all FY1
doctors participating in this research (Figure 1) did not
help to identify areas of performance weakness, or guide
medical schools to provide greater or different teaching in
relation to the tested areas. However, the WUSCEs were
able to distinguish between the best and worst FY1
doctors at applying their CPT knowledge and prescribing
skills (Table 1 and Figures 2,3). The lack of correlation
between the EMQs and WUSCEs is explained, at least in
part, by the EMQs being less able to discriminate between
the application of CPT knowledge than the WUSCEs. The
results obtained in this study are in agreement with the
experts’ perceptions and the junior doctors’ own opinions
about their level of preparedness, namely, that the majority
demonstrate weakness in CPT knowledge and prescribing
skills [3-6, 13, 18].

Although many of the FY1 doctors completing the
WUSCEs failed them, our results suggest that it is a minor-
ity of respondents who consistently perform poorly, and
would be designated as following the ‘worst performers’
profile in Figure 3. It is possible that some of those failing
and categorized as a ‘middle performer’ (about half of the
FY1 doctors) would subsequently pass if hospital paper-
work was standardized and they were familiarized with it
prior to leaving medical school [10], whereas the ‘worst
performers’are lacking the ability to apply CPT knowledge
as well as prescribing skills [2].1t is also of note that a major
source of error in the WUSCEs was related to the act of
prescribing, although most of the mistakes were minor.
However even these minor errors have the potential to do
harm and place the patient at risk [7, 8, 35].

The SME panel in this study were asked to make judge-
ments in relation to the level of severity of the errors made
in the FY1 doctors’ responses to the WUSCEs (Table 2).This
means that the study presented here differs from previous
research in that the assessments were marked in two ways;
a numeric value and the categorical selection of error
severity.

Of most concern were those errors categorized by the
SME as dangerous (24 scripts) or lethal (8 scripts). These
were present in 20% (32 scripts) of the WUSCE scripts
(Table 2) and tended to be a failure of CPT knowledge, not
reacting to the results of histological or biochemical inves-
tigation, or not treating a significant aspect of the patients
presenting problems. All of these could lead to significant
delay in the patients’ recovery or even long-term morbidi-
ties. Errors where an unsafe medication choice was made
could also lead to unintended morbidities or even death
[35]. All FY1 doctors who failed the WUSCEs made at least
‘suboptimal’ errors, but some who passed the item also
recorded ‘suboptimal’ errors. However, no-one categorized
as having made a dangerous or lethal decision passed a
WUSCE. It is worth noting that, in the context of patient
safety within the UK healthcare system, there are in place
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successive layers of defences and safeguards that would
likely detect and correct most of the prescribing errors
detected in this study.

It could be suggested that this categorical method of
marking the WUSCE is an appropriate way of identify
underperforming FY1 doctors.The factors identified by the
categorical marking are not easily overcome with a sys-
tematic approach to redesigning the health care system
and ensuring familiarization with the documentation.
These types of errors require interventions that affect indi-
vidual prescribers [10]. We suggest that this would be most
effective during undergraduate and continuing medical
education, and involve patients’ medical and drug histo-
ries, and the application of knowledge to select and pre-
scribe safe and effective treatment.

In developing assessment tools it is desirable to
compare them with an existing external measure.The FY1
doctors in this study must have completed assessments
while at medical school. However few medical schools cur-
rently have a distinct assessment of CPT [4, 15] and it was
therefore not possible to compare the FY1 responses to
the assessments in this study with their undergraduate
performance.The results of this study and others appear to
suggest that targeted teaching and assessment that
applies CPT knowledge (e.g. WUSCE) would best discrimi-
nate between the best and worst candidates (undergradu-
ates or FY1 doctors) [3-5, 13]. The results of this study
suggest that focusing teaching in all the identified
domains would result in an immediate impact on improv-
ing patient safety.

In conclusion, this study has produced valid and statis-
tically reliable assessment instruments to assess perfor-
mance in CPT and prescribing.From a curriculum blueprint
an SME panel developed assessments in seven CPT
domains that were deemed to pose a high risk to patient
safety or potential for harmful drug errors. Using these
assessment instruments this study has shown that a large
proportion of FY1 doctors have a weakness in applying
CPT knowledge and prescribing skills in structured clinical
cases. However, the research has revealed three perfor-
mance profiles which indicate that it is actually about a
30% of FY1 doctors who consistently perform poorly. The
study has helped to identify specific domains where FY1
doctors are underperforming and committing unsafe pre-
scribing practices and thereby areas of CPT knowledge
and prescribing that require targeted applied teaching.
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