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Introduction
There is growing interest in the UK and internationally in the role of
peer assessment for the purpose of appraisal, revalidation and clinical
governance.1,2 One major US instrument is the ‘professional associate
rating’ (PAR) developed by Ramsey et al.3 for hospital general internists,
consisting of 11 items (nine-point Likert-type scale), four of which were
respect, integrity, compassion and responsibility. Eighty-nine per cent of
variation could be ascribed to two factors: cognitive/clinical (74.6 per
cent) and humanistic (14.1 per cent). Another US instrument is the ‘peer
review evaluation form’ (PREF) developed by Thomas et al.4 for hospital
internal residency training, consisting of a number of items (technical
skills, interpersonal skills) using nine-point Likert-type scales. The two
factors accounted for about 47–55 per cent and 29–41 per cent,
respectively, of the variance. The Canadian ‘peer assessment
questionnaire’ (PAQ) developed by Hall et al.5 for mainly family
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Abstract
There is still very little understanding of what exactly is being
measured when peer review is undertaken and how it should be
measured for different target groups. The aim of this study is to
determine the basis on which raters distinguish between two sets of
colleagues: GPs and consultants. From March to July 2005 a study
was run to test a newly created peer assessment tool for doctors in
primary and secondary care settings. A total of 33 doctors took 
part — 14 GPs and 19 hospital consultants. Each of the participants
was asked to identify 15 colleagues as appraisers to complete the
colleague feedback evaluation tool questionnaire. Factor analysis
demonstrates that colleagues have rated all doctors along the four
dimensions of effective communication, clinical competence, time-
management and trust. After separating GP colleague responses
from consultant colleague responses, the application of cluster
analysis clearly demonstrates that overall ability as a GP is strongly
linked to effective communication with colleagues, whereas for
consultants overall ability is based mainly on clinical competence
alone. The implications of these findings for the development of
future peer evaluation tools are discussed.
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physicians and clinical specialists uses five-point Likert-type scales for
24 items. Seventy-five per cent of total variation could be ascribed to
four factors: clinical competency, professional management, humanistic
communication and psychological management. The Sheffield peer
assessment tool (SPRAT)6 is a recent UK addition designed to assess
components of trainee paediatricians. The questionnaire consists of 24
questions covering good clinical care; maintaining good medical
practice; teaching and training, assessing and appraising; relationships
with patients; and working with colleagues. A six-point scale was used,
ranging from 1 (very poor) to 6 (very good).

One of the aims of this paper is to demonstrate that the colleague
feedback evaluation tool (CFET) provides an additional useful
instrument for peer review across a range of doctors in primary and
secondary care settings. Another aim is to determine whether CFET can
be used to obtain information and knowledge of concepts underlying
peer evaluation of doctors and consultants to guide the design of future
peer evaluation tools. The final aim is to demonstrate how cluster
analysis reveals conceptual groupings among the questionnaire items,
thereby making explicit how raters make judgments on colleagues.

Methods
A draft instrument was developed based on existing literature (including
the General Medical Council’s Good Medical Practice guidelines)7

followed by the Delphi Technique (a structured approach for establishing
a consensus opinion from experts) with 11 doctors. This process resulted
in a questionnaire consisting of 18 five-point Likert scale items, covering
the following: clinical knowledge, clinical ability, communication with
patients, compassion/empathy, colleague communication, punctuality and
reliability, respect for colleagues, ability to say ‘no’, awareness of
limitations, team orientation, use of resources, ability to manage stress,
confidentiality, appearance and behaviour, respect to their own health,
trustworthiness/honesty/probity, management/leadership skills, and
overall ability as a doctor. A total of 33 doctors took part in the
subsequent survey — 13 GPs and 21 hospital consultants, whose
specialisms included orthopaedics, dermatology, orthodontics, ear-nose-
throat, oral and maxillofacial surgery, anaesthetics, upper gastrointestinal
surgery, general surgery, infectious diseases and respiratory medicine.
Each of the participants was asked to identify 15 colleagues as
appraisers.

With regard to statistical methods, reliability using Cronbach’s � was
adopted. Factor analysis (principal component analysis) was used to
investigate whether there was any reduction possible in the number of
questionnaire items (data reduction) as well as to detect structure in the
relationships between items (structure detection). ‘Cluster analysis’8 is a
generic term that covers a number of methods for finding groupings in
the data, where the number of groups and their component parts are not
known in advance. It is used to explore and mine the data with the
purpose of categorising different items into groups such that the degree
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of association between two items is maximal (their variance is minimal)
if they belong to the same group and minimal (their variance is maximal)
otherwise. The output is typically in the form of a taxonomy or
hierarchical tree (dendogram). A number of different distance measures
are in use to identify similarity/dissimilarity of items and Pearson
correlation was used as the similarity measure in this study.

Results
First-level analysis

An average of 13.46 appraisers returned questionnaires for each GP and
12.52 for each consultant. The mean of all mean values of the 18 items
(316 colleague questionnaires for 13 GPs and 21 consultants) was 4.164,
with minimum 3.673 (V12: ability to manage stress) and maximum
4.548 (V14: appearance and behaviour). Reliability analysis on all 18
questionnaire items resulted in high scores (Cronbach � � 0.93).

Inter-item correlations between each of the 18 items averaged 0.426
(minimum 0.154, maximum 0.79, all statistically significant � 0.01), and
the average item-total correlation averaged 0.636. Strong inter-item
correlations were confirmed by clustering all 18 items (V1–V18).

Items 1 and 2 (joined at distance 1.5, top left part of Figure 1) relate to
clinical knowledge and clinical ability, and item 18 (joining items 1 and
2 at distance 5) deals with overall ability as a GP/consultant. These three
items are the most strongly related to each other (as determined by the
rescaled distance metric at the top of Figure 1). Items 3 and 4 (joined at
distance 2 and in a separate cluster) deal with compassion/empathy and
communication with colleagues. Items 10 and 17 (joined at distance 8.5)
deal with team orientation and management/leadership skills, while items
7 and 12 (joined at distance 9) deal with respect for colleagues and
ability to manage stress.

Towards the top levels of the tree (right part of Figure 1), it appears
that the scale of 18 items can be split into two basic parts (distance 25):
items 6 and 15 on the one hand (punctuality/reliability and respect for
one’s health) and the remaining items.

Factor analysis (principal component analysis using varimax) was run
on the total data set and four factors were found (eigenvalues � 1). The
first factor loads most heavily on V4, V7 and V10; the second on V1, V2
and V18; the third on V8 and V6; and the fourth on V13 and V14. There
provides some evidence that compassion/empathy (V4), respect for
colleagues (V7) and team orientation (V10) form one substructure
(‘effective communication’); that clinical knowledge (V1), clinical ability
(V2) and overall ability as a GP/consultant (V18) form a second
substructure (‘clinical competence’); that ability to say ‘no’ (V8) and
punctuality/reliability (V6) form a third substructure (‘time
management’); and that respect for confidentiality (V13) and appearance/
behaviour (V14) form another substructure (‘professionalism’). The
second factor (V1, V2 and V18) clearly reflects the most strongly
associated subcluster of items found through cluster analysis.
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The data were then split between GPs and consultants. The reliability
scores showed a small difference between GPs and consultants (0.906 for
GPs as opposed to 0.935 for consultants), but this difference is within an
acceptable 5 per cent interval range (ie 95 per cent confidence interval)
for the GPs and consultants as a whole.

Cluster analysis of the way that questionnaire items agglomerated for
the two different populations of GPs (Figure 2) and consultants (Figure 3)
demonstrated some basic similarities but also showed some interesting
differences.
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Figure 1: Cluster analysis of all 18 items for all colleague responses
Dendograms (hierarchical tree diagrams) display the relative size of the correlation coefficients at which
variables are combined. The stronger the coefficient between two variables, the less distance there is
between them and the more likely it is that they will be combined towards the left of the diagram above.
The dendogram above is depicted horizontally, with each row (CASE label) representing a variable. The line
0–25 at the top of the diagram is a ‘dissimilarity’ measure and represents a rescaled version of the correla-
tion coefficients, with strongest similarity at 0 and least similarity at 25. Variables with strong similarity are
close together towards the left of the diagram. The lines represent the agglomeration order in which individ-
ual variables combine into pairs, triples, quadruples, etc, until all variables are combined (at the right-hand
side of the diagram). The ‘average linkage (between groups)’ title at the top of the diagram indicates that, as
variables are combined using correlation coefficients, a new coefficient is calculated for the agglomerated
combination that is the average of the coefficients between the variables making up that agglomeration.
This new coefficient is then used to decide which other variable or combination to agglomerate next. See
the main text for interpretations of the dendogram. SPSS V12 was used for all statistical analysis.

Figure 2: Cluster analysis of all 18 rating items for GP colleague responses only, showing strong relation-
ships between V3 and V4 as well as between V1 and V2
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Colleagues’ perceptions of GPs (Figure 2) demonstrate equal
importance (as given by the distance metric) between communication
and compassion with patients in one cluster (V3 and V4, respectively) on
the one hand, and clinical knowledge (V1) and clinical ability (V2) on
the other in another cluster. Colleagues’ perceptions of the individual
GP’s overall ability as a doctor (V18) were most strongly associated with
V1 and V2 and also with communication with colleagues (V5).
Additionally, compassion and communication with patients are more
strongly related to respect for colleagues (V7), ability to manage stress
(V12) and team orientation (V10) than to clinical ability.

For consultants, colleagues’ priorities appear to be different (Figure 3).
The most important cluster for consultants is clinical knowledge and
clinical ability (V1 and V2) in one cluster, followed by communication
and compassion (V3 and V4) in another. Next in terms of importance
appeared to be communication with and respect for colleagues (V5 and
V7). Consultant colleagues associated overall ability as a consultant most
strongly with clinical knowledge and clinical ability by themselves
(rather than with communication with colleagues, as is the case with GP
colleagues). Additionally, for GP colleagues, V7 (respect for colleagues)
was clustered with V12 and V10 (ability to manage stress and team
orientation, respectively), rather than with V5 (communication with
colleagues), as is the case for consultant colleagues.

Second-level analysis
The data were then aggregated by GP and consultant (ie all colleague
responses for the 18 questionnaire items for each GP/consultant were
summed and averaged, resulting in 18 averaged scores for that
GP/consultant) for a second-level analysis of the data. For the 14 GPs,
175 colleague questionnaires were aggregated by each GP. The reliability
for these aggregated items was a high 0.947. Cluster analysis of the
aggregated GP data (Figure 4) showed major similarities with the
unaggregated cluster analysis for GP colleague responses (Figure 2),
thereby demonstrating that there is no difference between GP responses
at a population or individual level. Again, GP colleagues related overall

Figure 3: Cluster analysis of all 18 rating items for consultant colleague responses only, showing strong
relationships between V1, V2 and V18 as well as between V3 and V4
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ability as a doctor (V18) most strongly with clinical knowledge and
clinical ability (V1 and V2), and the relationship between communication
with patients and compassion still came through.

For the 19 hospital consultants, 263 consultant colleague
questionnaires were aggregated for each consultant. The reliability
coefficient was high at 0.944. Cluster analysis of the aggregated
consultant data again revealed major similarities with the unaggregated
results (Figure 5), with the strong relationships between V1, V2 (clinical
knowledge and ability) and V18 (overall ability) still clearly visible.

Discussion
The results of the cluster analysis at both the unaggregated and
aggregated levels confirm that CFET is robust at both levels of analysis
in terms of eliciting responses from colleagues that can be trusted to
represent a repeatable measurement of (a) GPs as individuals as well as
GPs as a group (Figures 2 and 4), and (b) hospital consultants as
individuals as well as hospital consultants as a group (Figures 3 and 5).
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Figure 4: Cluster analysis of all 18 rating items for aggregated GP colleague responses only, showing strong
relationships between V2, V18 and V1, between V3 and V4, and between V8 and V11

Figure 5: Cluster analysis of all 18 rating items for aggregated consultant colleague responses only, 
showing strong relationships between V1 and V2, between V3 and V4, between V9 and V11 and between
V7, V10 and V5

HMM018.qxd  09/04/07  10:14 AM  Page 85



Narayanan and Greco

86 © HENRY STEWART PUBLICATIONS 1753-3031. Journal of Management & Marketing in Healthcare. VOL. 1 NO. 1. PP 80–87. AUGUST 2007

The results support the finer-grained distinctions in underlying
conceptual structures as reported by PAQ, which also found four factors:
clinical competency, professional management, humanistic
communication and psychological management. Of the four factors
found by CFET, clinical competence is shared. However, the other three
factors found by CFET are not only refinements of professional
management, humanistic communication and psychological management
but also extensions of our understanding of what makes a good doctor,
according to colleagues.

The cluster analysis when GP responses are separated from hospital
consultant responses reveals subtle differences in the way that GPs are
perceived and rated by hospital consultants and how the various
attributes are linked together. In particular, by separating GP colleague
responses from consultant colleague responses, the analysis has
demonstrated that overall ability as a GP is most strongly linked to
effective communication with colleagues, whereas for consultants,
overall ability appears to be mainly based on clinical competence alone.

Conclusion
One interesting aspect of the dendograms for GPs and consultants at both
the unaggregated and aggregated levels is that there is a clear separation
between overall ability as a doctor (as associated with clinical knowledge
and ability) and communication skills with patients. Communication
skills are increasingly being seen as essential for any doctor speciality, as
they have an impact on health outcomes (eg functional and emotional
status9,10), concordance with treatment and improved trust.11,12 A number
of medical professional bodies, including the General Medical Council,
Academy of Royal Medical Colleges, Royal College of General
Practitioners and Royal College of Physicians, have recently highlighted
the importance of doctors developing good communication skills.13

Benefits that can result when doctors practise good and effective
communication skills with their patients include patients’ problems being
more easily identified and fewer clinical errors being made.14 The results
presented here demonstrate that there is awareness concerning the
importance of good and effective communication as an essential skill.
However, it appears from the cluster analysis that colleagues do not yet
relate good patient communication skills with the clinical competence of
their doctor colleagues.
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