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OBJECTIVES To evaluate the reliability and feasibility
of assessing the performance of medical specialist
registrars (SpRs) using three methods: the mini-clin-
ical evaluation exercise (mini-CEX), directly observed
procedural skills (DOPS) and multi-source feedback
(MSF) to help inform annual decisions about the
outcome of SpR training.

METHODS We conducted a feasibility study and
generalisability analysis based on the application of
these assessment methods and the resulting data. A
total of 230 SpRs (from 17 specialties) in 58 UK
hospitals took part from 2003 to 2004. Main outcome
measures included: time taken for each assessment,
and variance component analysis of mean scores and
derivation of 95% confidence intervals for individual
doctors’ scores based on the standard error of
measurement. Responses to direct questions on
questionnaires were analysed, as were the themes
emerging from open-comment responses.

RESULTS The methods can provide reliable scores
with appropriate sampling. In our sample, all trainees
who completed the number of assessments recom-
mended by the Royal Colleges of Physicians had
scores that were 95% certain to be better than
unsatisfactory. The mean time taken to complete
the mini-CEX (including feedback) was 25 minutes.
The DOPS required the duration of the procedure
being assessed plus an additional third of this time for
feedback. The mean time required for each rater to
complete his or her MSF form was 6 minutes.

CONCLUSIONS This is the first attempt to evaluate the
use of comprehensive workplace assessment across the
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medical specialties in the UK. The methods are feasible
to conduct and can make reliable distinctions between
doctors’ performances. With adaptation, they may be

appropriate for assessing the workplace performance

of other grades and specialties of doctor. This may be
helpful in informing foundation assessment.
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INTRODUCTION

In the UK all higher medical trainees (specialist
registrars, SpRs) undergo an annual record of
in-training assessment (RITA) to summarise the
preceding year’s assessments and to ensure they are
competent to continue training or to certify as
independent specialists. Prior to this study the three
Royal Colleges of Physicians (RCP) had not approved
any methods for assessment of SpRs. Previous
assessments in use were applied on a local basis and
varied in their quality, making the RITA process
highly subjective and informal.’

Assessment of doctors’ performance has become an
important issue as a result of high profile cases of
malpractice and the redesign of medical training.
Assessing doctors in an honest and objective manner
is a fundamental part of the General Medical Coun-
cil’s guidance document Good Medical Practice.”
Assessing competence (what doctors do in controlled
representations of practice) does not reliably predict
performance (what doctors do in real life).?

In 2002 the RCP launched new curricula for all
medical specialties. Following this there was a need to
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Overview

What is already known on this subject

There is a need for feasible and reliable meth-
ods to assess doctors’ performance in the UK.

There are no existing validated methods for the
assessment of a variety of procedural skills on
patients.

What this study adds

We describe a novel, feasible and reliable way
of assessing procedural skills (DOPS).

The mini-clinical evaluation exercise (mini-CEX),
DOPS and multi-source feedback are feasible to
conduct on a national scale and can make
reliable distinctions between doctors with
appropriate sampling.

Suggestions for further research

Fully crossed studies looking at judge error are
necessary for the mini-CEX and DOPS.

develop feasible and reliable methods of perfor-
mance assessment. We aimed to assess three aspects
of performance: the clinical encounter; practical
procedural skills, and professional behaviours and
performance.

The clinical encounter

For this we selected the mini-clinical evaluation
exercise (mini-CEX), which was developed as a
method of assessing clinical skills by direct observa-
tion.* An assessor observes a trainee consulting with a
patient in a real clinical situation, such as an
outpatient clinic, and scores the trainee on a form
using pre-defined criteria. It is designed to assess a
variety of skills, such as history taking, clinical
examination and management. The trainee receives
instant feedback after each assessment. This has been
shown to be a reliable way of assessing the clinical
skills of trainees in the USA, where it is now in
widespread use.*

Practical procedural skills
The RCP could find no suitable pre-existing assess-

ment tools for this purpose so developed a novel
method called ‘directly observed procedural skills’

(DOPS). An assessor observes a trainee performing a
practical procedure on a patient, from start to finish,
and scores the trainee against pre-defined criteria.
The DOPS assessment is similar in principle to the
mini-CEX, with the exception that the whole proce-
dure is observed in DOPS, whereas in the mini-CEX it
is not necessary to observe the entire patient
encounter.

Professional behaviours and performance

Peer assessment has been shown to be a reliable way
of assessing doctors.” Many investigators now com-
bine the ratings of several different staff groups into a
single measure, called multi-source feedback (MSF)
or 360-degree assessment. Previous work has used
between 10 and 15 people to assess doctors,
depending on the vocational mix of the assessors.”®
Prior to this study there was no formal assessment of
medical SpRs’ behaviours, yet this is one of the main
reasons for them failing the RITA.”

There are no published data for the reliability,
validity and feasibility of the mini-CEX or DOPS for
UK trainees . There are some data for the feasibility
and reliability of MSF assessment of paediatric junior
doctors, but none for medical SpRs.” Similar assess-
ment tools have been introduced in Canada (by the
CanMEDS Project) and the USA (by the American
Board of Internal Medicine).”'°

The primary aim of this study was to assess the
feasibility and reliability of these methods for assess-
ing UK medical SpRs, when implemented with
minimal resources and training. In addition, we
examined confounding factors that might affect
validity.

METHODS

The study was an RCP initiative. Full details of ethical
approval, form design, standard setting, study set-up
and examples of the forms are available in the online
supplementary material.

Trainees were responsible for initiating assessments
and returning all completed paperwork. Assessors
were provided with written instructions on how to use
the tools to assess trainees but received no formal
training. The DOPS assessment was piloted for
cardiac catheterisation, endoscopy, neurophysiology
studies and renal biopsy. A generic DOPS form was
used in parallel with a procedure-specific DOPS form
for each assessment. Over a 4$month period all
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trainees underwent MSF assessment and either
mini-CEX or DOPS assessments; some underwent all
three methods of assessment. We aimed to recruit
100 trainees for each method.

Each trainee was required to complete one MSF
assessment, where they were asked to choose five
raters from each of four groups, consisting of: allied
health professionals (AHPs); clerical or secretarial
staff; doctors, and nurses. Raters returned completed
forms directly to the trainees’ educational supervisors
(ESs), who summarised all the forms by calculating
the range and mean score for each item on the MSF
form. The summary was used to provide trainees with
anonymous feedback without showing them individ-
ual responses. Each trainee was asked to complete
6—8 mini-CEXs and/or 6—8 DOPS assessments. They
were also asked to seek assessments by as wide a range
of assessors as possible.

Finally, each trainee met with his or her ES to be
given feedback on all assessments. Each party then
completed a questionnaire for each method. These
collected simple demographic data, asked specific
closed questions about the method, and contained an
area allowing open comments.

Questionnaire data was entered manually into EXCEL
spreadsheets. Assessment forms were scanned into
an EXCEL spreadsheet using the Teleform Optical
Reading System. Each scan result was manually
verified.

Data analysis
Questionnaire data

Results from direct questions about the methods are
expressed as the crude percentage of responses. Free
text comments were analysed by identifying themes
raised by more than 10% of responders.

Feasibility data

The time taken to complete each assessment,
recorded on every assessment form, is expressed as
a mean and range. Further feasibility data were
collected from the questionnaires.

Reliability data

This is an indication of how consistent or reproduc-
ible the observed differences between trainees are.
Generalisability theory was used to model the reli-
ability of scores with different numbers of assessors

and encounters or procedures.'' The mean score
across the whole of each instrument was used for this
analysis as the instruments are designed to cover
every important aspect of performance in their
domain. A variance component analysis (VARCOMP in
spss Version 11 [SPSS Inc, Chicago, IL, USA], using
the MINQUE procedure) quantified the factors
influencing the scores (such as individual assessor
variation). We used two regression models,'* which
are described in detail in the supplementary material.

Validity and confounding factors

Several confounding factors for each method have
the potential to influence their validity. For example,
judges using the mini-CEX may consistently rate
difficult consultations differently from easy ones. The
significance of several potentially confounding effects
was tested using an independent-samples test for
binary effects (such as inpatient versus outpatient)
and a l-way aNova for effects with = 3 alternatives
(e.g. year of training) in spss (Version 11).

RESULTS

Seventeen of 23 medical specialties participated, with
participants from all UK regions. Six specialties
declined (representing 12.0% of all trainees).

The numbers of trainees who agreed to participate
were 247, 177 and 331 for mini-CEX, DOPS and
MSF assessments, respectively. Completed assess-
ments were returned by 128 (52%), 59 (33%) and
230 (69%) trainees for each of these methods,
respectively. Trainees completed a mean of 5.14
mini-CEX assessments (range 1-10, median 5) and
4.83 DOPS assessments (range 1-14, median 4).

A mean of 12.4 raters assessed each trainee (range
1-21, median 16).

Generic scores on the DOPS correlated well with
procedure-specific scores (R = 0.84) and were used
for the subsequent reliability analysis as they allow the
data from different procedures to be combined.

Feasibility

The low completion rate highlights feasibility prob-
lems. Unstructured telephone interviews with local
study co-ordinators revealed that lack of time was the
main factor preventing completion.

Mean observation time for mini-CEX assessments
was 18.5 minutes (range 1-90 minutes, median
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15 minutes) and mean time spent providing feed-
back was 6.8 minutes (range 1-75 minutes, median
5 minutes). Mean observation time for DOPS var-
ied according to the procedure assessed; on
average feedback time took an additional 20-30%
of the procedure observation time. Mean time
taken to complete each MSF assessment form

was 5.7 minutes (range 1-10 minutes, median

5 minutes).

Table 1 summarises responses to the closed questions
on the questionnaire. It shows that the majority of

trainees and ESs considered all three methods of
assessment to be practical. (The mini-CEX was the
least well rated in this respect.) The majority of ESs
did not report any conflict between their roles as
clinician and assessor when conducting mini-CEX or
DOPS assessments. Table 2 summarises the free text
comments. A significant proportion of trainees and
ESs found the methods time-consuming (especially
the mini-CEX). Some ESs found the process of
collating MSF data from individual forms to provide a
summary sheet added a considerable additional
administrative workload.

Table 1 Questionnaire results showing educational supervisors’ and trainees’ views of assessment methods

Method
Mini-CEX DOPS MSF assessment
ESs’ SpRs’ ESs’ SpRs’ ESs’ SpRs’
Direct question asked views (%) views (%) views (%) views (%) views (%) views (%)
Do you think this assessment method is practical?
Yes 78 69 93 86 81 87
No 21 30 7 8 16 12
Don’t know 1 1 0 6 3 1
Do you think the responses are a fair assessment of an SpR’s ability?
Yes 82 84 91 86 83 81
No 15 10 3 3 14 14
Don’t know 3 6 6 11 3 5
Do you think the process is helpful to an SpR’s personal development?
Yes 87 80 91 74 75 75
No 10 15 6 20 23 24
Don’t know 3 5 3 6 2 1
Has the process provided any useful information about the trainee that you did not know?
Yes 40 79 44 63 25 75
No 59 19 53 29 73 24
Don’t know 1 2 3 8 2 1
Has this assessment method provided any additional information to your opinion as an ES about individual trainees?
Yes 37 Not asked 47 Not asked 30 Not asked
No 62 44 67
Don’t know 1 9 3

If you were the consultant responsible for the patient’s care, were you able to act objectively as an assessor without any conflict of interests?

Yes 84 Not asked 81 Not asked Not asked Not asked
No 14 3
Don’t know 2 16

Mini-CEX = mini-clinical evaluation exercise; DOPS = directly observed procedural skills; MSF = multi-source feedback; ES = educational
supervisor; SpR = specialist registrar
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Reliability

Table 3 presents the variance component estimates
based on the sophisticated regression models. On the
basis of these effects an assessment strategy for
medical SpRs was recommended as follows.

1 Mini-CEX: a trainee should be observed by at least
eight different assessors observing at least two
encounters each. This reduces the significant
error caused by V, and Vi,. It simultaneously
reduces V..

2 DOPS: a trainee should be observed by at least
three different assessors observing at least two
procedures each. This adequately controls the
more modest and even error that results from the
same effects.

3 MSF: a trainee should be rated by at least 12
different assessors. This adequately controls the
error caused by V, and Vix,.

Table 4 presents the results of the simple regression
analysis showing how true and error variances com-
bine to produce 95% confidence intervals (Cls) for
scores with varying sample sizes. The CI narrows as

more observations, ratings and performances are
sampled. With the recommended assessment strate-
gies (above) the CI for the three methods reduces to
0.33 for the mini-CEX, 0.54 for DOPS, and 0.48 for
MSF. Figure 1 presents these CIs in relation to the
distribution of actual scores on the scale. It shows that
the chosen assessment strategies allow each assess-
ment method to score all the doctors in this sample as
better than unsatisfactory (1-3) with 95% confidence.
However, the Cls cross at least two quartiles of
doctors. This means that doctors’ rankings should be
interpreted with caution.

Validity and confounding factors

Regarding face validity, a majority of participants felt
that the assessment methods were fair (Table 1).
With each method, more senior trainees received
significantly higher scores (mini-CEX: FF= 9.5,

P < 0.05; DOPS: F=14.1, P< 0.05; MSF: F=4.3,

P < 0.05). Furthermore, a significant number of
participants commented on the formative value of
the assessments by indicating that they ‘provided
useful basis for feedback and discussion’ or ‘improved
training’ (Table 2).

Table 2 Main themes identified from questionnaire free text feedback for each method

Mini-CEX
Provided useful basis for feedback/discussion
Method said to be valid
Time-consuming and/or administrative workload
Created an artificial setting
DOPS
Provided useful basis for feedback/discussion
Method said to be valid
Value of formalised assessment process
Improved training as a result
Time-consuming and/or administrative workload
MSF assessment
Provided useful basis for feedback/discussion
Time-consuming and/or administrative workload

Concern about self-selection of raters

Use of method should be confined to poorly performing trainees

Percentage of Percentage of

consultants who SpRs who

made comments made comments

10 22
15 0
46 46
10 20
17 19
19

23 0
0 27
23 19
13 0
22 17
0 13
11 4

SpR = specialist registrar; mini-CEX = mini-clinical evaluation exercise; DOPS = directly observed procedural skills; MSF = multi-source feed-

back
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Table 3 Variance component estimates

Degrees Proportion of
of overall
Estimate freedom variance (%)
Mini-CEX
Trainee-to-trainee variation (Vy) 0.13 127 15
Assessor-to-assessor variation (V,) 0.19 87 21
The consistent preference of an assessor for a particular trainee (Vixg) 0.32 20 36
Encounter-to-encounter variation (nested) (Viesidual) 0.24 422 28
DOPS
Trainee-to-trainee variation (V) 0.40 58 36
Assessor-to-assessor variation (V) 0.36 50 33
The consistent preference of an assessor for a particular trainee (Vi5) 0.15 11 14
Procedure-to-procedure variation (nested) (Vresiguan) 0.19 165 17
MSF
Trainee-to-trainee variation (V) 0.22 229 23
Assessor-to-assessor variation (V) 0.40 2345 42
The consistent preference of an assessor for a particular trainee (Vesiquar) 0.33 436 35

Mini-CEX = mini-clinical evaluation exercise; DOPS = directly observed procedural skills; MSF = multi-source feedback

For the mini-CEX, case complexity influenced
scores, with cases of low, medium and high
complexity receiving mean scores of 7.29, 7.60 and
7.70, respectively (F=17.9, P<0.05). In addition,
the setting influenced the scores, with inpatient and
outpatient encounters receiving mean scores of 7.74
and 7.44, respectively (¢ = 4.3, P < 0.05). Previous
experience with the mini-CEX, tone of consultation
(‘good news’ versus ‘bad news’), familiarity with the
patient, the focus of the mini-CEX (‘data gathering’,
‘diagnosis’, ‘management’, ‘counselling’ and
‘mixed’), and observation time did not influence
mini-CEX scores.

For the DOPS assessment, only the procedure type
was examined as a confounding factor. This had no
significant impact on scores, with cardiac, endo-
scopic, neurophysiological and renal procedures
receiving mean scores of 7.34, 7.73, 7.36 and 7.33,
respectively (F= 2.6, P > 0.05).

For MSF, the different genders gave different mean
scores, with male and female raters giving mean
scores of 7.78 and 7.97, respectively (¢ = 4.6,

P < 0.05). The different professional groups also gave
different mean ratings, with AHPs, consultants,
nurses, clerical staff, junior trainees and peers giving
mean scores of 7.63, 7.57, 8.00, 8.14, 8.14 and 7.86,

respectively (F'= 22.2, P< 0.05). The age of the rater
did not affect the score given.

DISCUSSION
Main findings

Regarding feasibility, this report shows that it is
probably possible to implement workplace assessment
on a national scale across the majority of the medical
specialties. However, there were low response rates
(although this is typical in voluntary workplace
assessment'”). A significant minority of participants
responded ‘No’ to the question ‘Do you think this
assessment method is practical?” (especially with
regard to the mini-CEX). Open comments indicated
that participants found the mini-CEX assessment and
MSF result synthesis to be time-consuming. Even
amongst those who did participate, only the minority
managed to obtain the suggested six mini-CEX
assessments, six DOPS assessments or 20 MSF ratings.
Clearly, without adequate time and resources the
feasibility of these methods would be significantly
reduced.

Regarding reliability, the simple regression analysis
produces ‘true’ and ‘error’ effect sizes almost identical
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Figure 1 Histograms of scores, 95% confidence intervals
(ClIs) for a score of 4 (borderline) using the number of
assessments recommended by the Royal Colleges of Physi-
cians for each method. Mini-CEX = mini-clinical evaluation
exercise; DOPS = directly observed procedural skills;

MSF = multi-source feedback

to those found in previously published work for the
mini-CEX* and for MSF.® This is the first published
reliability evaluation of the DOPS assessment, and the
data suggest that it compares favourably with the
other two methods in that it requires fewer observa-
tions than the mini-CEX to achieve the same level of
reliability. If trainees do not complete the number of
assessments recommended by the RCP, the reliability
of the methods is adversely affected. The findings

of the more sophisticated regression analysis are
discussed below.

Regarding validity, the majority of participants
considered the methods fair. There were also many
positive comments from trainees and ESs about the
formative value of the assessments. The significant
positive relationship between the seniority of trainees
and their scores provides new evidence of the validity
of the assessment methods. Importantly, DOPS scores
did not appear to depend upon the procedure group
in this population. However, the investigation of
confounders showed some unwanted effects which
have been observed before. For example, assessors’
over-compensation for ‘difficult’ cases has been noted
previously.” Further, newly observed confounders
included the setting for the mini-CEX and the gender
and professional designation of the rater for MSF.

Strengths and limitations

The voluntary mode of participation and the low
response rates limit the generalisability of the
findings. Volunteers are more likely to consider the
methods fair and practical. It would also be
reasonable to speculate that volunteers would obtain
more favourable scores, so the results shown here
cannot be considered as normative data. However,
reliability is more difficult to achieve in uniformly
high performers. Thus, it is likely that the reliability
estimates are pessimistic and that smaller sample sizes
would be sufficient to identify poor performers.

Controversies

The more sophisticated regression analysis has been
used less often in published work. ' However, now
that procedures are available to estimate variance
components on severely unbalanced data, this type of
analysis has important advantages over simplistic
analysis. For example, where an error effect (such as
assessor) is heavily confounded with the subject of
interest (trainee), the simplistic analysis will attribute
a proportion of assessor variation to trainee-to-trainee
variation. This will overestimate reliability and
underestimate the sample size necessary to achieve a
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Table 4 D study for different numbers of encounters or raters, showing generalisability coefficients, standard errors of the mean and 95%

confidence intervals

Number of Mini-CEX DOPS MSF
encounters
or raters G SEM 95% CI G SEM 95% CI G SEM 95% ClI
1 0.45 0.68 1.34 0.56 0.67 1.32 0.23 0.85 1.67
2 0.62 0.48 0.95 0.72 0.47 0.93 0.38 0.60 1.18
3 0.71 0.39 0.77 0.80 0.39 0.76 0.48 0.49 0.97
4 0.77 0.34 0.67 0.84 0.34 0.66 0.55 0.43 0.84
5 0.80 0.31 0.60 0.87 0.30 0.59 0.61 0.38 0.75
6 0.83 0.28 0.55 0.89 0.27 0.54 0.65 0.35 0.68
7 0.85 0.26 0.51 0.90 0.25 0.50 0.68 0.32 0.63
8 0.87 0.24 0.47 0.91 0.24 0.47 0.71 0.30 0.59
9 0.88 0.23 0.45 0.92 0.22 0.44 0.73 0.28 0.56
10 0.89 0.22 0.42 0.93 0.21 0.42 0.75 0.27 0.53
11 0.90 0.21 0.40 0.93 0.20 0.40 0.77 0.26 0.50
12 0.91 0.20 0.39 0.94 0.19 0.38 0.79 0.25 0.48
13 0.91 0.19 0.37 0.94 0.19 0.37 0.80 0.24 0.46
14 0.92 0.18 0.36 0.95 0.18 0.35 0.81 0.23 0.45
15 0.92 0.18 0.35 0.95 0.17 0.34 0.82 0.22 0.43
16 0.93 0.17 0.33 0.95 0.17 0.33 0.83 0.21 0.42

Mini-CEX = mini-clinical evaluation exercise; DOPS = directly observed procedural skills; MSF = multi-source feedback; G = generalisability,
coefficient; SEM = standard error of the mean; 95% Cl = 95% confidence interval

given level of reliability. On the basis of the variance
component estimates in Table 3, the RCP has recom-
mended a larger sample of mini-CEX assessments
than previous investigators, *and a correspondingly
higher number than is currently recommended for
the UK Foundation Programme. This dataset suggests
the mini-CEX is subject to significant assessor error —
both ‘hawk/dove’ error (V,) and error caused by
assessors’ differing ‘average’ views of particular train-
ees (V,#), and that this source of error outweighs
case-specificity. Previous work has also indicated that
the mini-CEX is subject to assessor error.'>'® These
estimates, however, should be interpreted cautiously
because of the limited sampling of the effects in the
regression model. Assessors were not trained for this
study, but training may reduce assessor variation and
thereby improve the reliability of the mini-CEX and
DOPS.

Implications and recommendations
Overall, the three assessment methods have a

reasonable balance of utility for informing medical
SpR assessment for RITA. However, several

important factors need to be addressed in rolling
these assessments out.

1 All methods, but the mini-CEX in particular,
require an adequate allocation of time and
resources.

2 Voluntary participation will not reach a high
proportion of trainees and it will be necessary
to make these assessments a compulsory
requirement for the RITA.

3 An adequate sample of performance is required
for all three methods. In particular, the mini-
CEX requires sampling across a significant num-
ber of assessors in order to fairly represent the
view of all assessors. In addition, the mini-CEX
should cover a spread of case complexities and
settings because a trainee who is assessed only on
simple cases or only on outpatient encounters
will be disadvantaged. Multi-source feedback
should be sought from a balanced sample of
raters from all four of the pre-specified groups we
used and a consistent mix of genders, because a
trainee who is rated only by male consultants,
for example, will be disadvantaged.
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4 Taking the mean of scores or ratings produces
the most reliable overall result. However, it may
not be the most sensitive way to pick up doctors
with performance difficulties. To illustrate, no
doctor in this population obtained a mean
aggregate score (across assessors) in the ‘unsat-
isfactory’ range. However, some doctors received
several individual scores within the ‘unsatisfac-
tory’ range. The free text comments given on
their forms suggest potential specific perfor-
mance concerns in several of these doctors. It is
important for both formative appraisal and
for detecting doctors in difficulty that this
information is not lost.

Our findings may well be of relevance to the
assessment of doctors in other countries.

Further work
Some new observations merit further investigation.

1 The judge error affecting the mini-CEX assess-
ment could have serious implications for the
nature and size of the sample required. As this
assessment is being used for the UK Foundation
Programme, this issue needs further investigation,
perhaps by investing in a large, fully-crossed study.

2 The DOPS assessment appears to have very
favourable reliability. The data generated by the
UK Foundation Programme may allow further
investigation into the reliability of the DOPS.

3 The effects of gender and professional group on
MSF ratings are very important. The mean ratings
given by these different groups vary widely and
imply, for example, that a doctor’s rating may be
more affected by the professional group(s) of the
respondents than by the doctor’s ‘true’ perfor-
mance. It would be valuable to investigate whether
this trend exists across different MSF settings.

4  Once the methods are fully implemented in the
full cohort of medical SpRs, it will be important to
reassess both reliability and pass/fail cut-off values.

Based on our findings the RCP implemented all three
of these assessment methods for medical SpRs from
October 2006.
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