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School performance does matter – but so do
other factors

Do medical students with below-average course
performance have any pre-entry academic or
demographic characteristics? Yates and James
from Nottingham, UK followed 3 consecutive
cohorts of students through the 5-year course.
Those with lower school examination grades
were more likely to under-achieve on the pre-
clinical course. Male students and those with
later offers also tended to perform relatively less
well, and students from ethnic minorities were
particularly at risk in the clinical phases. What
are the reasons for these associations and how
can we support potentially vulnerable students?
Might these risk factors be relevant to early
practice?

See pages 65–73

Teaching psychiatry in primary care

Although most common mental health prob-
lems are managed in primary care, psychiatry
teaching remains a predominantly hospital-
based experience. Walters and colleagues report
on the experiences of fourth year medical
students following a primary care based teaching
programme integrated within their hospital
psychiatry clerkship. They report 4 key benefits:
exposure to a more diverse and balanced view of
mental illness, increased insight into the
patient’s experience, greater understanding of a
primary care perspective on mental illness and a
positive impact on student attitudes. The change
in attitudes included �normalisation� of mental
illness, reduced stereotyping and increased
empathy.

See pages 100–108

Improving retention of medical knowledge

Medical knowledge learned by trainees is often
quickly forgotten. How can the educational
process be tailored to shift learning into longer-
term memory? Spaced Education takes advant-
age of the pedagogical merits of the �spacing
effect�, the psychological principle that educa-
tional encounters which are spaced and repea-
ted over time result in more efficient learning
and retention. In this randomised trial, Kerfoot
et al demonstrate that Spaced Education con-
sisting of weekly e-mailed case scenarios and
clinical questions can significantly improve
students’ retention of medical knowledge.
The authors suggest that this pedagogical model
may have broad application in medical
education.

See pages 23–31

Video analysis of medical practice

Video provides an important resource for the
analysis of doctor–patient communication and
the delivery of health care. In this paper in the
Making Sense of Qualitative Research series, the
authors briefly consider 2 examples, the use of
information technology in primary health care,
and instruction during surgical operations, to
illustrate the ways in which video-based qualitat-
ive research can contribute to the analysis of the
practice of medicine. They show how video
provides access to the fine details of the partic-
pants’ behaviour and discuss the significance of
seemingly microscopic actions – gestures, glan-
ces and the like, to medical work.

See pages 109–116
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� Blackwell Publishing Ltd 2006. MEDICAL EDUCATION 2007; 41: 1 1



A resident’s reflections on becoming an agent of
curricular change
Wendy L Bennett, Scott M Wright & Steven J Kravet

INTRODUCTION

The American health care system is complex and
constantly changing.1 In collaborating with teams of
health care providers and administrators, postgradu-
ate medical trainees can begin to reflect upon and
understand their roles within the larger system.
Teaching residents the requisite skills to make
improvements in the systems in which they work and
empowering them to instigate these transformations
may improve patient care and help in the develop-
ment of doctor leaders. The Accreditation Council
for Graduate Medical Education (ACGME) has rec-
ognised the need for residency programmes to
restructure their curricula to include these skills.2,3

In 2003, the Achieving Competence Today (ACT)
curriculum was created through the Partnerships for
Quality Education, a national initiative funded by the
Robert Wood Johnson Foundation.4 Each year,
selected residents participate in an intensive,
1-month elective, which immerses them in systems-
based practice (SBP) and practice-based learning and
improvement (PBLI) concepts and practical experi-
ences. These ACT residents then become agents of
change by creating new curricula for their fellow
trainees.

This paper describes one resident’s personal experi-
ence with the ACT programme and illustrates how
the competencies of SBP and PBLI were concretised
in an internal medicine residency programme. This

story is presented through the personal narrative of
the case resident and highlights the lessons learned
and the resident’s reflections (which will be itali-
cised).5 Section 1 describes the ACT elective. Section
2 focuses on the process of curricular reform. It is
hoped that recounting this experience can serve to
present a model for other programmes wishing to
accomplish similar successful transformations.

1. THE ACT ELECTIVE

Setting and elective structure

The Johns Hopkins Bayview Internal Medicine resi-
dency programme includes a primary care track and
has a total of 54 residents. Because of my interests, I
was invited to participate in the ACT elective along
with another resident colleague. The elective month
was established as a 4-week block in keeping with the
structure of the ACT online curriculum.4 My only
other responsibility during the month was a weekly
continuity clinic. The rest of the working week was
devoted to prepared readings and assignments.
Other elective activities included interviewing a
number of health care stakeholders, including a
patient from my continuity practice, hospital and
outpatient administrators, representatives from a
local Medicaid managed care organisation (MCO),
and a hospital benefits manager. At least twice
weekly, my co-resident and I met with our committed
preceptors, a full-time general internal medicine
faculty member and a general internal medicine
education fellow, both with expertise in quality
improvement (QI).

To truly immerse myself in this rotation, it was very
helpful to have ample protected time from other
clinical responsibilities to read and reflect. This
allowed me to explore the systems of care in which
I was practising and to consider ideas for QI projects.
It provided a unique opportunity to think critically

my story
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about my role within the health care system and
purposively to gain skills that enabled me to begin to
make small changes.

The frequent meetings with the faculty preceptors were a core
feature of the month that truly enhanced my learning and
understanding of the theory and concepts. They also co-
ordinated meetings with administrators, insurers and other
stakeholders, and reviewed my QI proposals. Although
independent learning was vital to this experience, the
rotation would have had less impact on me were it not for the
preceptors probing and facilitating my reflective practice,
and for being able to share ideas with my co-resident.

Interviewing my patient

As part of the elective, I chose to interview a patient
from my continuity practice who had difficulty
accessing care and who had concerns about the
quality of care she had received. My patient was a
46-year-old woman who had reached a high level of
frustration with her frequent heavy menses. I chose
this patient because her situation exemplified the
fragmentation of care that can occur when patients
see both specialists and a primary care doctor. She
was also receiving disability benefits for chronic lower
back pain. Her insurance provider was the local
Medicaid MCO.

I asked my patient questions about her medical care,
her providers, including myself, and perceived barri-
ers to care. She stated that she would prefer to have a
single provider who knew her well and who would be
capable of providing both her gynaecological and
primary care. She described how each time she had a
follow-up appointment in the gynaecology practice,
she would see a different provider, who started anew
with a review of her medical history. In seeing
multiple doctors over several years, she felt that her
concerns about her menorrhagia had not been
addressed or managed appropriately. She told me
that she wished I would communicate directly with
her gynaecology providers to facilitate and co-ordin-
ate her care towards the resolution of this long-
standing problem.

Interviewing my patient was an invaluable experience in
practice-based learning. It created an opportunity for me to
discuss with a patient what I could do to make it easier for
her to navigate the complicated medical system. I was struck
by how infrequently I ask my patients how they are
managing in our system. After this exchange, I felt more
confident that I would be able to serve this patient and
address these issues with other patients in the future.

Although I was not prepared to tackle the bigger issue of all
specialist)primary provider co-management, our interview
formed the basis for a QI proposal to change the provision of
women’s health in our housestaff practice. I also became
motivated to make changes in both my individual practice
and that of the entire practice.

Interviewing other members of the health care system

I also interviewed my medical practice’s manager, the
hospital vice president for medical affairs, and a
health insurance purchaser for hospital employees, as
well as representatives from our local Medicaid MCO.
Like the meeting with my patient, the goal of these
interviews was to begin to understand the multiple
layers of health care delivery at the local level. These
administrators were also potential stakeholders to
involve when developing and implementing pro-
posed systems changes.

One of the most interesting meetings was with the
administrator of the disease management pro-
grammes at the Medicaid MCO, the insurance
provider for many of my patients. The goal of these
programmes is to co-ordinate care for patients with
complicated medical conditions, and ultimately to
save money while improving outcomes. During this
meeting, I talked about the patient I had interviewed
as well as about some of my other medically compli-
cated patients. I learned about numerous innovative
programmes that were available to help both my
patients with chronic illness and myself in my quest to
keep them healthy and functioning at their optimal
level. I was surprised to find out later that, like me,
many providers in our practice were not aware of
these patient resources. I asked: �How can we get
more involved? How can we connect our nurse
manager with your nurses to learn more? How can I
enrol my patients?� But probably the most important
question was: �How did this disconnection happen in
the first place, when we work with the same patients
and have similar goals of quality patient care?� After
this meeting, I changed my practice by thinking more
about the available resources, such as disease man-
agement programmes, for patients with complicated
chronic illnesses and difficulties with self-care. I also
began to think about how to disseminate this infor-
mation to my colleagues.

Analysing the systems

These meetings motivated me to take a closer look at
the health care system I work in and helped me to

� Blackwell Publishing Ltd 2006. MEDICAL EDUCATION 2007; 41: 2–5
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identify specific systems problems. After defining the
problems, I learned to perform a systems analysis. I
was also taught about the steps involved in proposing
and implementing a QI plan to make effective
changes.6 I identified a systems problem in our
medical practice: routine gynaecological care is
frequently and probably unnecessarily referred to the
gynaecology practice, which causes fragmentation in
the continuity of primary care.

To acquire feedback from important stakeholders
about this problem, I first developed an informal
survey of other house officers. The survey revealed
that many lacked confidence in their pelvic exam-
ination skills and therefore tended to refer more
frequently to gynaecology. I also met with the
internal medicine and gynaecology practice manag-
ers to discuss and identify possible solutions and
barriers to change.

My final QI proposal was to create a �women�s health
maintenance visit’, with its own clinic dictation
format, reminder cards for patients, and an expan-
ded time-slot. I presented a business-style proposal
and detailed cost-benefit analysis to stakeholders to
address whether offering this visit would reduce the
number of routine gynaecological care referrals and
improve the quality of care in our practice.

Through this activity, I began to apply the theory and
methodology of QI using the plan-do-study-act cycle of rapid
change,6 which I had learned during the ACT curriculum,
to a problem in my own clinical setting. I learned the
importance of involving all stakeholders early on in the
process to gain greater understanding of their perspectives on
the problem, to work together towards a solution, and to
establish buy-in and support of the proposal. It was this
sense of empowerment arising from the ability to create
incremental changes in a system that I most wanted to share
with other residents in our programme.

2. REFORMING THE CURRICULUM

It became my goal to propose and implement
meaningful curricular changes to teach other resi-
dents the important concepts I had learned during
the ACT elective. My co-resident, preceptors and I
used a stepwise approach to curriculum develop-
ment,7 whereby we conducted a needs assessment by
analysing our current curriculum, developed edu-
cational goals, defined strategies, implemented the
programme and, finally, measured outcomes. We
discovered that our residency programme was
already rich in SBP ⁄ PBLI, but these concepts were

not formally taught until fairly late in residency
training.

Our curricular proposal was to integrate the concepts
of SBP and PBLI into the evidence-based medicine
course (a non-call rotation for 4–5 interns per
month). In order to highlight the broader objectives
and perspectives, the course was renamed �Evidence-
based Medicine and Practice� (EBM & P). Changing
the name of this well established rotation added
emphasis to the importance of these core compe-
tencies and choosing an existing forum helped begin
the curricular change process immediately.

The SBP and PBLI component of the EBM & P
course had 2 components. First, my co-resident and I
introduced the concepts of systems and QI during
interactive, small-group discussions. In the second
component of EBM & P, one intern each month
chose to complete a QI project by conducting a more
detailed problem analysis, proposing a QI plan and
formally presenting it at a conference to house
officers and core faculty members. My co-resident
and I mentored the interns through their projects.

It was gratifying to learn through the evaluations of this
curriculum that both the initial teaching session and the
mentored projects were valued and appreciated by the interns
and those that attended the conferences. The evaluations
demonstrated that we had met our educational goals.
Mentoring interns through the process of researching and
developing their own projects was especially rewarding. The
benefits of pairing a resident who had studied and practised
QI with an intern new to the topic included the creation of
mutual teaching and learning opportunities. This process
became analogous to the �see one, do one, teach one� method.

AFTERWARDS

In contemporary medicine, medical trainees and
doctors need to recognise and understand the
systems in which they work and to know how to adapt
to a rapidly evolving health care system. Educators
teaching trainees SBP and PBLI should become role
models for analysing their own performance and
making improvements that can be sustained in our
complex health care systems. Medical trainees can be
encouraged to reflect upon their own clinical prac-
tice and make changes accordingly.

Through the ACT elective, I felt as if I became a role model
for SBP and PBLI and worked to become an agent of
curricular change to successfully integrate these concepts to
make sustainable improvements to our programme.

my story4
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New Deputy Editors for Medical Education
Medical Education is pleased to welcome two new Deputy Editors to the editorial team.

John J. Norcini

John J. Norcini, PhD, has been President and CEO of the Foundation for Advancement of International Medical
Education and Research (FAIMER�) since May 2002. The Foundation’s mission is to improve international
medical education. FAIMER has a database of recognized medical schools around the world, an active research
programme on international medical graduates, and fellowship programs designed for mid-level faculty from
medical schools in developing countries.

For the 25 years before joining the Foundation, Dr. Norcini held a number of senior positions at the American
Board of Internal Medicine. Dr. Norcini’s principal academic interest is in the area of the assessment of physician
performance. He is on the editorial Boards of six peer-reviewed journals in educational measurement and
medical education and has published extensively.

Tim Dornan

Tim Dornan is Professor in the University of Manchester and Director of Medical Education and Honorary
Consultant Physician, Hope Hospital, Salford, UK. He studied medicine, together with history and philosophy of
science at Cambridge and qualified as a doctor from Oxford in 1975. After postgraduate posts in Oxford and
Nottingham, he obtained a clinical research doctorate from Oxford, spent a post-doctoral year in Seattle, USA,
and then completed his clinical training in Nottingham.

Tim became a consultant physician in Salford in 1988, where he developed a research interest in well-being and
psycho-social aspects of diabetes, including personal adaptation to chronic disease. Between l990 and 1999, he was
Undergraduate Dean at Hope Hospital and helped design and implement Manchester’s innovative undergra-
duate medical curriculum.

Since then, he has trained as an educationalist, completing a masters degree in 2002 and a PhD on the topic of
clinical workplace learning in 2006, both at the University of Maastricht, the Netherlands. He leads a research
group specialising in clinical workplace learning and the use of IT to support it. He remains an active clinician
and undergraduate and postgraduate teacher and was recently awarded a National Teaching Fellowship.

doi:10.1111/j.1365-2929.2007.02698.x
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Medical students’ learning of anatomy:
memorisation, understanding and visualisation
Priti Pandey

1

& Craig Zimitat
2

INTRODUCTION There is much subjective discus-
sion, but few empirical data that explore how stu-
dents approach the learning of anatomy.

AIMS Students’ perceptions of successful approaches
to learning anatomy were correlated with their own
approaches to learning, quality of learning and
grades.

METHODS First-year medical students (n ¼ 97)
studying anatomy at an Australian university com-
pleted an online survey including a version of the
Study Process Questionnaire (SPQ) that measures
approaches to learning. The quality of students’
written assessment was rated using the Structure of
Observed Learning Outcomes (SOLO) taxonomy.
Final examination data were used for correlation with
approaches and quality of learning.

RESULTS Students perceived successful learning of
anatomy as hard work, involving various combina-
tions of memorisation, understanding and visualisa-
tion. Students’ surface approach (SA) scores (mean
30 ± 3.4) and deep approach (DA) scores (mean
31 ± 4.2) reflected the use of both memorisation and
understanding as key learning strategies in anatomy.
There were significant correlations between SOLO
ratings and DA scores (r ¼ 0.24, P < 0.01), between
SA scores and final grades (r ¼ ) 0.30, P < 0.01) and
between SOLO ratings and final grades (r ¼ 0.61,
P < 0.01) in the subject.

CONCLUSIONS Approaches to learning correlate
positively with the quality of learning. Successful

learning of anatomy requires a balance between
memorisation with understanding and visualisation.
Interrelationships between these three strategies for
learning anatomy in medicine and other disciplines
require further investigation.

KEYWORDS humans; anatomy ⁄ *education; *learn-
ing; *education, medical, undergraduate; perception;
students, medical ⁄ *psychology; questionnaires;
*memory; Australia.

Medical Education: 2007; 41: 7–14
doi:10.1111/j.1365-2929.2006.02643.x

INTRODUCTION

The teaching of anatomy to medical students has
undergone major changes over the past 2 decades.
New anatomy curricula have been established in
addition to the traditional regional lecture-based
approach, with problem-based learning (PBL), sys-
tem-based and integrated clinical curricula emerging
on the academic landscape.1,2 In America, the United
Kingdom and elsewhere, there is concern that these
new curricula involve less anatomy teaching time3

and may have an adverse effect on the level of
anatomical knowledge of medical graduates.4 As
increasing numbers of medical students enter uni-
versity and new technologies emerge, anatomy
teaching budgets have shrunk. The teaching of
anatomy is involving less dissection and greater use of
prosected and plastinated specimens,5 fewer lectures,
more tutorials and peer learning6 and the greater
availability and use of web-based and computer-based
resources.7 While the impact of these changes has
been explored to varying degrees, Marks8 and Miller9

contend that, overall, we understand little about how
students learn anatomy, as much discussion is based
largely on anecdote rather than empirical
research.

teaching methods
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Student learning of anatomy

The literature on student learning of anatomy is
dominated by studies comparing teaching methods
using immediate recall of facts or examination grades
as the metric. Often there was little difference
between research outcomes,10,11 although it is un-
clear to what extent examinations focused on factual
recall rather than the quality of depth of learning.
Research with experienced radiologists indicates that
spatial ability underlies their practice,12 and Garg
et al.7 confirm that students’ spatial abilities appear to
be a predictor of student success in learning anat-
omy. In a study focusing explicitly on how students
learn anatomy, Eizenberg13 interviewed medical stu-
dents about how they approached various anatomical

learning tasks. He identified 5 categories of approa-
ches: (i) avoid the task; (ii) memorise facts; (iii)
memorise chunks of information (e.g. key diagrams);
(iv) understand selected aspects of the anatomical
site ⁄ structure ⁄ concept; and (v) try to comprehend
the whole anatomical site ⁄ structure ⁄ concept and its
constituent elements. While Miller14 believes firmly
that �understanding is the goal and that memorising
is not understanding�, Eizenberg’s study indicates
that memorising and understanding may not be
mutually exclusive aspects of the learning process.

Student learning

Researchers have distinguished 2 different approa-
ches to learning as deep approaches and surface
approaches.15,16 Surface approaches to learning (e.g.
memorisation) are associated with an intention to
memorise facts and information, and recite them
back in response to questions. The deep approach is
characterised by an attempt to understand the
information, by seeking a structure within the
material and manipulating the information to make
sense of it in relation to what is known of the subject
matter. Deep and surface approaches to learning are
not mutually exclusive (i.e. deep learners may use
surface and deep approaches), nor are they stable
traits. Students may choose different approaches at
different times, or a combination of approaches
depending on the nature of subtasks and context.
Ramsden16 suggests that the differences between
surface and deep approaches appear to be general-
isable across disciplines, but that the meaning of the
distinction across various discipline areas is not clear.
In the sciences, where there is a complex vocabulary
associated with learning, a deep approach �may
require a preliminary stage of rote learning [that is]
difficult to distinguish from a surface approach�.17

Rote learning in this instance might be an example of
an intention to understand, even though memorising
jargon or symbols is part of the learning process.18

Similarly, in an exploration of methods used by
students to prepare for exams, Entwistle and Entwis-
tle19 found that some students developed an over-
arching framework of the disciplinary content by
reading from multiple sources, then used memorisa-
tion as a strategy to remember detailed information
accurately. Anatomy is a discipline with its own
language to describe the organisation and structures
of the body, and requires considerable intellectual
effort to identify the various structures and their
internal organisation, as well as their relationships
with other structures of the body. It may be one
discipline area where the distinctions between deep
and surface learning strategies are blurred.

teaching methods

Overview

What is already known on this subject

Empirical evidence supports the importance
of visualisation skills in learning anatomy.
There are many anecdotal reports of how
students approach learning of anatomy, but
little research about how students learn anat-
omy.

What this study adds

This study confirms students’ perceptions of
the importance of memorisation, understand-
ing and visualisation as necessary strategies in
learning anatomy.

Deep approaches to learning anatomy corre-
late with higher quality learning and higher
grades.

Suggestions for further research

Interviews and observations with students will
shed light on the interrelationships between
memorisation, understanding and visualisa-
tion.

Further research on how students learn anat-
omy in medicine and other disciplines will
provide a better evidence-base upon which to
make decisions and to assess innovative
teaching developments in the field.

8
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The link between how students approach learning and
what they learn is well established in studies that use
methods to measure different approaches to learning
(the Study Process Questionnaire, SPQ)20 and quality
of learning (e.g. the Structure of Observed Learning
Outcomes (SOLO) Taxonomy).21 Boulton-Lewis22

reported a positive relationship between student
scores on the SPQ and use of SOLO on assessment
items. She found that students with a more structured
organisation of knowledge were less concerned with
surface motives and strategies and more concerned
with deep strategies than those with less organised
conceptions of learning. Deep approaches to learning
are associated with an understanding of the interrela-
tionships between facts and the ability to abstract and
generalise, whereas surface approaches are more likely
to lead to a fragmented knowledge base. Biochemistry
students studying anaemia, using deep learning
approaches, were more likely than others to achieve a
high quality of learning.23 Similarly, Balla et al.24 have
demonstrated that medical students who learned to
make diagnoses by �listing symptoms and diseases� were
less likely to make a correct diagnosis than students
who sought to see relationships between symptoms and
investigations related to particular diseases. In studies
of psychology students25 academic performance cor-
related significantly with a deep approach to learning.

Teaching and learning context

Participants in this project were enrolled in a gross
anatomy of head and neck subject that has been
taught over a 13-week period as part of a course in the
pre-clinical years of medicine.26 Almost all students
enrolled in this subject were school-leavers, Austra-
lian-born with South-East Asian heritage, and would
have studied a mathematics ⁄ science curriculum at
high school to achieve scores necessary to gain a
place in the highly competitive medicine pro-
gramme. Teaching the 200 students enrolled in the
subject involved 4 hours per week of formal tuition: a
1-hour (large class) lecture and a 3-hour (small
group) tutorial in the laboratory. The lectures were
co-ordinated with pre-assigned independent learning
activities and laboratory work. Practical and theory
examinations were held at the end of the semester.
The theory examination consisted of multiple-choice
questions, written essay questions and short-answer
questions focusing on the application of anatomical
concepts to clinical and real-life situations.

The aim of this research

This project involves exploring relationships between
medical students’ perceptions of how to learn anat-

omy successfully, their approaches to the learning of
anatomy, use of particular resources and quality of
learning. This project focuses necessarily on the
knowledge base of anatomy as taught for medical
degree programmes. Here we report on the quanti-
tative aspects of the study ) the frequency of per-
ceptions and an examination of the relationship
between approaches to learning (measured by the
SPQ), quality of learning (measured by the SOLO
taxonomy) and assessment results and grades.

METHODOLOGY

Students’ self-reported study approaches with var-
ious resources and their responses to the SPQ were
collected using a survey conducted within the
regular cycle of evaluation of the anatomy course.
Students were asked to complete all of a series of
open-ended questions that focused on their per-
ceptions of successful approaches to learning anat-
omy, and their own approach to learning anatomy
during the current semester. The survey was con-
ducted after completion of teaching, but before the
final examinations in the course, using a website
(http://www.SurveyMaker.com.au) that generates
online surveys with a range of automated e-mail and
reporting features. The questionnaire was voluntary
and administered in closed, confidential mode;
hence all students participating in the study did so
after explicitly providing consent. The online survey
was attempted by 109 of the 217 (50%) students
who were available to complete the survey. Surveys
with incomplete data were removed from the data
set, leaving a total of 97 complete cases for analysis.
Numerical data were analysed using SPSS (version
12). Correlations among variables were assessed
with statistical significance indicated by P < 0.05.
Only significant correlations greater than or equal
to 0.30 were considered important for major
discussion.27

Survey instruments

How to learn anatomy

Three survey questions covered this terrain. The first
question asked students: �What is the best approach
to learning anatomy?�. The second question asked:
�How did you go about learning anatomy?�. The third
question asked students to elaborate about resources
that they used to study anatomy during the semester.
Qualitative data were read by the authors to provide
evidence for interpretations of individual responses
to questions. The qualitative data were read collec-
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tively to identify general themes in students’ approa-
ches to studying anatomy.

Approaches to learning

The short form of the SPQ, R-SPQ-SF,1 was used to
distinguish between surface and deep learning
approaches used by students for studying anatomy.
The SPQ data were treated according to recommen-
dations by Biggs et al.20, and scale subscores, surface
approach score (SA) and deep approach score (DA)
were calculated accordingly.

Quality of learning

The SOLO taxonomy was used to establish the quality
of learning demonstrated in answers written for essay
questions on the final theory examination. No
equivalent was possible in the practical examination,
due to time constraints. Students’ answers to these
questions were rated by 2 independent markers
according to a pre-negotiated understanding of the
different levels of the taxonomy. Answers were rated
on a scale of 1–5, where 1 referred to a pre-structural-
level answer (SOLO 1) and 5 referred to an extended
abstract-level answer (SOLO 5). The ratings from the
2 markers were compared, and where there were
discrepancies the markers were asked to discuss their
rating and come to a consensus on a final rating.

Academic performance

Examination marks and grades in anatomy were used
as the primary measure of academic achievement.
The students’ raw percentage marks for theory and
practical examinations in this course and their final
grade for anatomy were used as measures of aca-
demic performance.

RESULTS

Frequently mentioned perceptions and approaches
required for success in learning anatomy were time on
task ⁄ hard work (n ¼ 51) and associated constant
revision (n ¼ 30) (Table 1). A significant number of
students’ perceptions of learning anatomy (15%)
were focused on the qualities of other people, e.g.
good lecturer or tutor rather than themselves. In
terms of academic activity, approximately one-third of
students suggested, or used, approaches that involved
memorising (n ¼ 39), understanding (n ¼ 36) and
visualising (n ¼ 29). Interrelationships between the 3
approaches are illustrated in Fig. 1. Almost one-third
of the students surveyed used approaches that

involved memorising and understanding, under-
standing and visualising or memorising and visualis-
ing; only a handful of students invoked all 3 strategies.
There was overlap between their self-reported per-
ceptions ⁄ approaches, such that most students tended
to consider learning to involve memorisation in
combination with understanding or visualisation.

The relationship between memorising and under-
standing is best illustrated by the following comments
from students:

I learnt a lot at anatomy prac classes every week,
especially if I had at least memorised the names of
the structures we were learning.

My memorising was put off till later (after) under-
standing was emphasised.

teaching methods

Table 1 Students’ views of successful approaches to learning anatomy

Approach

No. of students

(n ¼ 99)

Attendance and preparation 12
Time on task ⁄ hard work 51
Constant revision 30
Interest 10
Note taking, drawing 5
Using specimens 9
Discussion with others 7
Good memory or memorising, rote learning 39
Visualising 29
Understanding 36

Figure 1 Diagram illustrating the range of approaches to
studying anatomy, focusing on memorising (Mem), visual-
ising (Vis) and understanding (Und).
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Understanding the material ) this is the basis. But
after you understand it, you then need to memorise
all the details.

Gain a basic understanding, learn the pictures in
both the picture and photo atlas, then memorise
essential terms.

There was a difference in emphasis by some students
as well as differences in sequence, i.e. memorising
before understanding, or understanding the overall
picture before memorising details.

The calculated scores from students’ responses to the
SPQ showed that most students in this anatomy
subject had both a range of SA scores and high DA
scores (Table 2). For the majority of students (63%),
their DA score was greater than their SA score and for
around 10% of students their DA and SA scores were
equal (Fig. 2). Memorisation strategies were reported
by 44% of students with high SA scores, compared
with 33% of students with high DA scores. Similarly,
44% of students with high DA scores reported the use
of meaning-orientated approaches (e.g. combining
information from multiple sources), while visualisa-
tion strategies were used reportedly by 25% of
students with high SA scores, compared with 36% of
students with high DA scores. Visualisation and
understanding appear to be associated with deep
approaches to learning anatomy.

Students’ SA and DA scores were analysed in relation
to their raw percentage marks in the subject and their
final grade. The mean raw percentage for the theory
examination was 74 ± 14%, and for the practical
examination was 48 ± 5%. There was a small corre-
lation between DA scores and raw percentage in the
theory examination (r ¼ 0.241, P < 0.01), but not
with their raw percentage in the practical exam or
final grade. There was also a significant negative
correlation between SA scores and their raw percen-
tage in the theory examination (r ¼ ) 0.300,
P < 0.01), in the practical examination (r ¼ ) 0.325,

P < 0.01) and their final grade (r ¼ ) 0.348,
P < 0.01) for the subject.

Student answers to 4 short-answer theory examina-
tion questions were rated independently by 2
reviewers, according to the quality of their answers as
described by SOLO (Table 3). Low (surface) level
learning was demonstrated by 65 of the 97 students,
while deeper learning was demonstrated by just 12 of
the 97 students. There were 60 ⁄ 97 students who
produced answers rated at SOLO level ‡ 4 on at least
2 questions and of these 60 students, 37 students had
DA scores greater than their SA scores. Students with
SA scores greater than their DA scores tended to have
lower mean SOLO scores. There was a small signifi-
cant correlation between SOLO score and DA score
(r ¼ 0.248, P < 0.01). However, there were significant
strong correlations between mean SOLO score and
final percentage in the theory examination in this
subject (r ¼ 0.683, P < 0.01), the final grade awarded
for the subject (r ¼ 0.654, P < 0.01) and a small
significant correlation between mean SOLO score
and the final percentage in the practical examination
(r ¼ 0.264, P < 0.01).

DISCUSSION

There are two main findings from this work. First,
students showed a great reliance on both surface
learning approaches and deep learning approaches
when learning anatomy. Secondly, there was a positive
relationship between students’ approaches to learn-
ing and demonstrated quality of learning in anatomy.

Overall, the students’ perceptions of what it takes to
learn anatomy successfully and their approaches are
generally consistent with the literature. It was not
surprising to see that nearly half of students adopted
memorising strategies as the key to learning anatomy,
although this strategy was used most commonly in
combination with understanding and visualisation.
Ramsden16 suggests that �surface approaches [alone]
never lead to understanding� and there are many
examples of anatomists recalling anecdotes about the
Herculean task of memorising names of anatomical
structures and information for examinations. The
factual load in medical courses is high, and the UK
General Medical Council argues that �undue empha-
sis on detail was [is] not required�.28 A syllabus
overloaded with content and assessment that pro-
motes recall of factual knowledge will produce
courses that promote surface learning strategies by
students.16,21 In such instances, students perceive
academic success to come through surface rather

Table 2 Student approaches to learning (from SPQ)

Mean subscore Total score

Surface motivation 14 ± 2.1
Surface strategy 16 ± 2.0
Surface score (SA) 30 ± 3.4
Deep motivation 14 ± 2.6
Deep strategy 17 ± 2.9
Deep score (DA) 31 ± 4.2
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than deep approaches, so it is not surprising that
students adopt surface learning strategies, such as
memorising facts and lists, and using mnemonics to
pass examinations. A group of anatomy teachers14

also reports that students have an unhealthy focus on
memorisation in learning anatomy at the expense of
understanding, while the curriculum needs to focus
on important concepts and better assessment strat-
egies. Indeed, the key to changing perceptions (in
favour of understanding) may be through curriculum
innovation (e.g. peer teaching) and improved
assessment practices that reward understanding and
higher order cognitive skills.

Surface learning approaches and deep learning
approaches are not mutually exclusive. They are best
considered as hierarchical, as the 2 general approa-
ches encompass a range of overlapping learning
strategies. The important difference between the 2
approaches is intention ) is memorising the last

strategy for the under-prepared, or part of a �process�
of managing the volume of information necessary for
understanding or examinations? While students per-
ceive academic success to come from memorising or
understanding, many students showed a reliance on
both approaches rather than memorisation alone.
This dual approach is supported by the illustrative
student comments and research. Eizenberg13 showed
that students do indulge in multiple strategies invol-
ving memorising of facts, of pre-structured chunks of
information (either from the text or their own notes)
and developing a relational view of structure and
function. Clearly, some students can memorise an-
swers to past examination questions with no under-
standing at all, which becomes evident when the
question is changed slightly. Others may use memo-
risation to cope with the complex language of anat-
omy as an endpoint, whereas others see it as part of a
process of becoming familiar with the jargon so that
they can progress onto learning.18,29 Ferm and
Lyons28 believe that strategies need to be used to help
students develop a useable vocabulary for articulating
anatomical knowledge. For the students in this course,
it appears that significant time was spent grasping
terminology, generating and memorising mnemonics
than was spent understanding the relationships
between elements referred to in the mnemonic.
Memorisation strategies can be part of an overall deep
learning approach (whether they should be is another
matter). Thus in the case of learning anatomy,
students might read sections of their text and atlas to
understand them, and then draw a diagram or write
some notes, then commit their diagram or �dot point�

teaching methods
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Figure 2 Plot of SA (surface scores) vs.
DA (deep scores) for first-year students
(n ¼ 97) studying anatomy of the head
and neck in first-year medicine.

Table 3 Quality of learning outcomes as mean SOLO ratings of stu-

dent answers to the four examination questions and mean SA and DA

scores for those students

SOLO level

No. of

students

Mean

SA score

Mean

DA score

Pre-structural 13 31.5 29.5
Uni-structural 52 29.3 30.7
Multi-structural 20 30.5 30.9
Relational 11 29.0 30.5
Extended abstract 1 33.0 31.0
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summary to memory.19,30 Surface learners never see
the overall picture, and recall only the list of dot points
rather than their related anatomical context. For deep
learners using surface strategies, the mnemonic could
form part of an information base from which they
articulate their broader understanding about a par-
ticular structure, or to provide detailed information
usually required in examinations. Analysis of assess-
ment overall and of the students’ explanations about
how they learned anatomy using various resources
may shed more light on the relationship between
these strategies and the forces that drive them.

Visualisation, or spatial skill, was considered by one-
third of students to be important in learning anatomy.
It is uncertain exactly how our students used visuali-
sation for learning anatomy. For the disengaged
student, it could be simply memorising or copying an
�image�;19 for others it may be part of a deeper process
of establishing relationships between structures, and
between structure and function by drawing their own
images de novo, although some students mentioned
attempts to rotate images in their mind. There is little
doubt that visual ability underpins the learning of
anatomy7 and practice of surgeons and radiologists,12

but there are few empirical data to indicate how
students develop their ability. Garg’s study7 of students
using rotating 3-dimensional images on computer
simulations demonstrated that, rather than using all
rotational images of a 3-dimensional object, students
tended to use a few key images as frames of reference.
To answer questions, they would mentally rotate the
image. It seems that using the key image and several
close-by images allows learners to gain experience in
predicting and projecting the effect of rotation, with
immediate feedback, so that they can develop the
ability to rotate the image mentally. This is not the only
visual skill needed, however, as expert radiologists have
a well developed capacity to transform visual images
(e.g. plain films) into 3-dimensional representation.12

Further research needs to help us to find how best to
teach and facilitate the development of students’ visual
skills necessary for understanding anatomy.

This study confirms, for the first time in anatomy,
that approaches to learning and the quality of
resultant learning are related. Deeper approaches to
learning correlated with higher quality learning in
the course. Because students use both deep and
surface approaches, it is the balance between them
that is important. Memorising was a key strategy for
nearly half of students in this course, although it was
one of several strategies. Students with DA > SA
scores had higher mean SOLO ratings of their
written work, while those with SA > DA scores

tended to have lower SOLO ratings. This project has
focused on the knowledge base of anatomy as taught
for medical courses, and ought to be examined in
anatomy courses taught for disciplines.

Implications

There are two key messages from this research. We
need to consider how best to teach anatomy and design
curricula, so that students see clearly that under-
standing is the goal of our efforts and will be rewarded.
There is evidence that problem-based learning curri-
cula shifts students from reproductive surface
approaches to deep approaches,31 although there are
concerns about medical graduates’ knowledge of
anatomy in PBL curricula.32 Eizenberg13 suggests that
careful structuring of the curriculum to promote the
development of conceptual frameworks should be a
priority. The use of active learning strategies and peer
learning6 also appear to have potential for improving
learning. Finally, Miller et al.16 call for a refocusing on
important concepts and better assessment strategies
that require more understanding than memorisation.
It would be interesting to compare student learning
approaches and quality of learning in traditional and
new medical curricula (e.g. in PBL or integrated
clinical curricula, where there is no discipline of
anatomy and integrated assessment) and in anatomy
courses taught for science or other health science
disciplines. Further research will provide a better
evidence-base upon which to make decisions and to
assess new developments in the field.

CONCLUSIONS

Students view successful learning of anatomy to require
memorisation in combination with understanding and
visualisation. Critical for learning is the appropriate
balance between memorisation and these other strat-
egies. In this group of students, many adopted both
surface and deep approaches to learning. Deeper
approaches were associated with quality learning of
anatomy, while surface strategies were related negat-
ively to assessment in the subject. We propose that deep
learning of anatomy involves the development of a
personal framework of understanding in which mem-
orisation is used as a strategy for managing information
and the accurate recall of detail.

Contributors: the authors conceived and designed the
study collaboratively. CZ facilitated collection of survey data
and both authors contributed to analysis. CZ drafted the
article and both authors revised the manuscript.
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Anatomical dissection as a teaching method in
medical school: a review of the evidence
Andreas Winkelmann

CONTEXT Discussions about dissection as a teaching
method in gross anatomy are characterised by a lack
of objective evidence.

METHODS A search for such evidence in the litera-
ture produced 14 relevant papers. These were re-
viewed for objective data on the effect of cadaver
dissection on cognitive learning outcomes.

RESULTS All reviewed studies compared groups of
students exposed to different teaching approaches,
including active dissection, learning on prosected
material, or a combination with computerised
teaching aids. Study and course designs varied sub-
stantially and student groups compared were not
always homogeneous. In all studies, compared
learning experiences differed in more than 1 vari-
able, and assessment of anatomical knowledge was
not standardised.

DISCUSSION It is difficult to interpret and general-
ise from the results of the reviewed studies. Consid-
ering the bias that must be assumed for teachers who
develop new course designs and compare these with
traditional ones, the review shows a slight advantage
for traditional dissection over prosection.

CONCLUSIONS More sophisticated research designs
may be necessary to solve the general problem of the
small measurable impact of educational interventions
and to come to scientifically sound conclusions about
the best way to teach gross anatomy. Such research
will have to include sufficient sample sizes, the use of
validated assessment instruments, and a discussion of
the educational significance of measured differences.

More educational research in anatomy is necessary to
counterbalance emotional arguments about dissec-
tion with scientific evidence. Anatomical knowledge
is too important to future doctors to leave its teaching
to the educational fashion of the day.

KEYWORDS education, medical, undergradu-
ate ⁄ *methods; teaching ⁄ *methods; anatomy ⁄ *educa-
tion; dissection ⁄ *education; review [publication
type].

Medical Education 2007; 41: 15–22
doi:10.1111/j.1365-2929.2006.02625.x

INTRODUCTION

In the face of declining hours devoted to anatomical
dissection1 and the establishment of new medical
schools without dissection facilities,2,3 many articles
have been written in defence of this method of
teaching gross anatomy, mostly by anatomists,4–8 but
also by surgeons9 and students.10,11 In discussions
about dissection, the lack of objective data has been
repeatedly lamented. According to Bogduk:12 �We are
left therefore with the lowest level of evidence:
emotional concerns and anecdotes.� The only review
of quantitative research into �dissection� published so
far,13 sometimes misleadingly quoted,3,14 deals
mainly with dissection in high school classes (e.g. frog
dissection). None of the reviewed papers deals with
the dissection of human cadavers by medical stu-
dents.

Surprisingly, a search of the literature produces a
number of studies with relevant objective data, which
will be reviewed here. Although one might expect
that quantitative research into anatomy courses
carried out by anatomists (and it is mostly carried out
by anatomists) would be biased towards traditional
dissection, I will show that this is not the case.
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Anatomical dissection is the systematic exploration of
a preserved human cadaver by the sequential division
of tissue layers and the liberation of certain structures
by removal of the regional fat and connective tissue
with the aim of supporting the learning of gross
anatomy by visual and tactile experience. In this
review, the term �dissection� will be used for situations
when students are actively involved in this process,
and �prosection� will refer to the study of cadavers or
specimens dissected by others. As, to my knowledge,
no study has yet attempted to assess anything other
than cognitive learning outcomes (such as manual
skills), the focus will be on the acquisition of
anatomical knowledge (i.e. learning in the cognitive
domain).

It should be noted that learning on human cadavers
is a complex learning experience and has aspects that
are not easy to quantify and evaluate objectively. Such
aspects pertain to questions of professionalisation,
social skills, attitudes towards death, etc.15 Although
it would be interesting to discuss these aspects, as well

as the wider role of practical teaching in medicine,
this is beyond the scope of the present review, which
intends to focus on the evidence at hand, small as it
may be.

Even the acquisition of anatomical knowledge itself is
a complex process that may be difficult to research
objectively. I will therefore use the present review to
discuss options for future educational research in this
field.

METHODS

An extensive literature search was performed com-
prising the query of several databases (including
MEDLINE, TimeLit, and PsycINFO) and ancestry
searching (browsing references of relevant papers).
Studies dealing with students other than medical or
dental undergraduates (e.g. physiotherapy students,
residents) were excluded.

The literature search produced a total of 14 studies16–29

with objective data about dissection and prosection as
teaching methods (Table 1). Studies involving dental
students were not found. The study by Johnson28 uses 2
slightly different research approaches, of which only
�approach 1� is included here, as more information
about assessment results was available for this ap-
proach. With the exception of 1 radiologist,23 all first
authors were anatomists. One study16 was carried out
in Australia, 222,25 in Nigeria, and all the others in
the USA.

RESULTS

Research design of the reviewed studies

In various combinations, all the studies reviewed
(Table 1) compared groups of students exposed to
different teaching approaches within the same
medical school. These approaches were usually
embedded in regular academic courses. Only in 1
study23 was assessment clearly unrelated to students’
regular course grade. The compared student groups
either actively dissected, studied on prosected spec-
imens, or were taught anatomy by a combination of
computerised (multimedia) teaching programmes
and tutorials with prosected specimens, often sup-
ported by peer teaching. One study29 simply com-
pared 2 groups which spent different amounts of
time on otherwise similar laboratory work. Only 1
study23 included a group with no cadaver contact at
all.

teaching methods

Overview

What is already known on this subject

Despite debates about anatomical dissection as
a teaching method, relevant objective evi-
dence has not been reviewed.

What this study adds

A significant number of studies have exam-
ined the outcome of various programmes
involving learning anatomy on human cadav-
ers. However, results are heterogeneous, diffi-
cult to interpret, and depend in part on the
authors’ motivation for research. This review
therefore challenges the conclusion of many
authors that replacement of traditional hands-
on dissection by learning on pre-dissected
specimens (�prosection�) would be without
negative effects on learning outcome.

Suggestions for further research

Future studies will need improved research
designs and standardised assessment methods,
and should engage in broader discussion of
the educational significance of results.
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Seven of the 14 studies can be called truly experi-
mental in that students were randomly assigned to
compared groups (Table 1). The other studies used
non-randomised control groups, thus being quasi-
experimental. Of the latter, Nnodim25 used a
matched control group and 2 others16,29 used
different academic years as �historical control�.
Sinclair16 tested different groups for IQ, without
finding significant differences. Only 1 study18 inclu-
ded a pretest of student knowledge, which actually

revealed statistically significant differences in pre-
course knowledge between student groups.

In many of the studies, the compared groups varied
not only in their involvement in active dissection or
in their contact with cadavers, but also in instruction
time, instructor involvement and, for example, in
supply of additional teaching material. In none of the
studies was instruction time exactly identical between
groups. From what could be deduced from the

Table 1 Characteristics and results of the reviewed studies

Source

n

(per

analysed

groups

of

students) R

Dissection

compared with

Assessment

(no. of

questions)

Results*

Authors’ motivation

for research

No

instruc Pros

Pros

+ mult

MCQ

test

Tag

test

Advantage

for …
Statistically

significant

Sinclair 196516 98–121 – + 20� 9� Dissectors��
(except in tag test)

Oral and MC
tests only��

Efficient use of
reduced lab time**

Bernard 197217 48–58 + + P + N + Prosectors
(in 9 ⁄ 10 analyses)

4 ⁄ 10 analyses Efficient use of
reduced lab time**

Willson et al.
197518

31–82 – + P + N ? Dissectors�� 4 ⁄ 6 analyses�� Prove equivalence
of 2 courses**

Jones et al.
197819

20–55 + + + N + Non-dissectors
(in 25 ⁄ 39 analyses)

6 ⁄ 39 analyses Introduction of
computer-aided course**

Peppler et al.
198020

12–18 – + 60 150 Dissectors��
(in 8 ⁄ 12 analyses)

No Efficient use of
reduced lab time**

Peppler et al.
198521

24–28 – + 50 140 Dissectors��
(in 18 ⁄ 24 analyses)

5 ⁄ 24 analyses�� Efficient use of
reduced lab time**

Nnodim 199022 21 + + 60 30 Prosectors MC test only Efficient use of
restricted material**

Stanford et al.
199423

41–44 + + +� – 20 Combined
programme

Yes Introduction of
computer program**

Yeager 199624 39–40 + + P + – Dissectors��
(in 13 ⁄ 16 analyses)

No Comparison of
different approaches

Nnodim 199725 80 – + P 200 50 Prosectors MC test
only

Efficient use of
restricted material**

Sandra &
Ferguson 199826

60 + + P – 150 Dissectors�� 9 ⁄ 150
questions��

Efficient use of
reduced lab time**

Jones et al.
200127§

72–75 + + P 114N 50 Dissectors�� Tag test
only��

Assess value of
dissection

Johnson 200228 76–91 – + P + + Dissectors��
(tag test only)

No Efficient use of
reduced lab time**

McWhorter &
Forester 200429

227–254 – – – 50 Dissectors��
(back ⁄ arm only)

Yes�� Efficient use of
reduced lab time**

R ¼ randomisation; No instruc ¼ no instruction; Pros ¼ prosection; Pros + mult ¼ prosection + multimedia; MCQ ¼ multiple-choice questions.
P ¼ peer teaching by those students who dissected.
N ¼ included National Board of Medical Examiners (NBME) examinations.
* The analysed subgroups and number of comparisons varied substantially between studies and cannot be comprehensively represented here (see
also text).
� In addition, structured oral examination and essay questions were used.
� Multimedia only or dissection and multimedia in combination.
§ �Approach 1� only (see text).
– Compared 2 groups of different total laboratory time with otherwise similar teaching methods.
** Presumed bias against traditional dissection.
�� Advantageous results for dissection groups.
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course descriptions, instructor involvement was sim-
ilar for compared groups in about half the studies
reviewed.

Assessment

Assessment of learning outcomes in the reviewed
studies was either by written multiple-choice ques-
tion (MCQ) tests, practical laboratory examinations
(�tag tests�), or both (Table 1). Four of the 11 US
studies used National Board of Medical Examiners
(NBME) MCQ tests as part of their assessment
(Table 1).

Multiple-choice question tests do not need further
explanation here. The tag test, less well known, at
least in Europe, involves the tagging of structures on
dissected cadavers and asking questions (in writing)
related to the tagged structure. Students rotate from
item to item and have to answer questions within a
given timeframe (60–120 seconds). Compared with
MCQ tests, the tag test can be seen as more practical,
emphasising the assessment of visual recognition and
spatial knowledge.

Only Nnodim22,25 refers to a previous analysis of the
degree of difficulty and discrimination of his MCQ
questions. None of the other reviewed studies reports
attempts to establish reliability or validity for their
assessment instruments.

Study results and their interpretation

There is no obvious reason to question the appro-
priateness of the statistics utilised in the reviewed
studies. It remains unclear, however, why Yeager24

does not include the executed tag tests into his
analysis, and why Sandra and Ferguson26 compare
their student groups at the level of individual test
questions only and abstain from an overall compar-
ison.

Results of the reviewed studies are summarised in
Table 1. Non-significant results and results from
different subgroups are included to enable the
detection of possible overall trends. Authors always
report their results as a comparison of test results of
different student groups. Only 1 of the reviewed
studies23 reports measures of effect size.30 The results
of individual studies are difficult to compare because
the unit of statistical analysis varies: results are
reported, for example, for student groups of differ-
ent academic years, for different anatomical regions,
for varied assessment types (written versus tag tests),
or for difficult versus easy test items.

Two studies did not include a prosection group:
McWhorter and Forester29 compared groups with
different laboratory time for similar activities. They
found advantages in students spending more time in
the laboratory, but only in those dissecting the back
and arm, not in those dissecting the lower limb. The
authors suggest that this difference is attributable to
the higher spatial complexity of the back ⁄ arm region.
Stanford et al.23 showed that, in their experimental
setting, the combination of teaching cardiac anatomy
by dissection and a computer program was better
than either of these methods used alone. A direct
comparison of the 2 methods alone did not show
much difference. Unfortunately, their paper23 does
not give any information about the dissection pro-
gramme (instruction time, instructor involvement,
etc.), which makes it impossible to draw conclusions
about its effectiveness.

The 12 remaining studies will be summarised here
with a focus on the comparison between dissection
and prosection, as other learning experiences were
infrequently studied. None of these 12 studies gives
an unequivocal result that is statistically significant.
When significant results of subgroups are included, 5
studies find at least some advantage in dissection
groups, whereas 4 find an advantage in the prosec-
tion or prosection ⁄ multimedia groups. Inclusion of
non-significant results reveals more positive trends in
favour of dissection. In all 4 studies including NBME
results, the differences in these NBME examinations
are smaller than in other assessment types. Examin-
ing only those studies that used peer teaching in their
prosection groups (Table 1) does not clarify the
picture any further.

In order to investigate authors’ possible bias, the
motivation for research was analysed. In 12 of the 14
studies, the explicit objective of the study was to prove
that another method was at least as effective as
traditional dissection. The motivation for research
was either the introduction of computer-based edu-
cation or a reduction in allocated laboratory time or
material combined with the need to increase the
efficiency of instruction (Table 1). The research
descriptions of Jones et al.27 and Yeager24 do not
reveal a clear possible bias.

It appears from Table 1 that of the studies that find
some kind of advantage in having students dissect in
a traditional way, the majority do so against their own
presumed bias (5 of 6 with significant results, or 7 of
9 if all results are considered). By contrast, the 4
studies that find advantages in prosection all conform
with their presumed bias.
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It seems that authors sometimes find themselves
compelled to �discuss away� their own results. Here is
an example: over 3 years, Willson et al.18 provided 2
different courses to medical students, a traditional
dissection course and a shorter course with rotating
dissection, peer-group teaching and audiovisual
technology. In all 3 examined years, the traditional
group performed significantly better than the
experimental group. Even NBME examinations
administered 1 year later showed significant advan-
tages for dissectors in 1 of the 3 years. Nevertheless,
the authors conclude that both approaches represent
�adequate preparation in gross anatomy� as differ-
ences �were generally small�.

DISCUSSION

The present review comprises 14 studies on dissec-
tion as a method of teaching gross anatomy. I will
focus on the 12 studies that allow a comparison of
traditional dissection with the use of prosected
specimens for teaching purposes. As prosection in
particular was embedded in a variety of learning
scenarios, this must entail a generalisation that
remains debatable.

Only 1 of the reviewed studies,23 which was focused
on the evaluation of a computer program, included a
group with no cadaver contact at all. Therefore, no
conclusions will be possible about the consequences
of completely abandoning cadaver use in anatomy
teaching.

Research designs

It is necessary to discuss the research designs before
summarising the results of the reviewed studies. If we
wish to evaluate the impact of dissection or prosec-
tion on final learning outcome (as the dependent
variable), it would be ideal to use student involve-
ment in dissection or prosection as the only inde-
pendent variable. Of course, there is no such thing as
�placebo dissection�, which means that in the educa-
tional setting, control over independent variables is
limited.31 The learning outcome of a dissection
course may depend on variables as diverse as amount
of prior knowledge, intelligence, visuospatial ability,
motivation, and the emotional concerns of students;
student : cadaver and student : teacher ratios, time
devoted to active dissection and ⁄ or study of the
dissected material, self-instruction time, quality of
cadaver material, dissection technique, and teacher
performance; and quality of lectures, textbooks,
manuals, computer programs, and other teaching

material. It is virtually impossible to keep all these
variables constant while changing 1 variable, such as
time for active dissection.

The present review confirms this difficulty: variables
like instruction time and instructor involvement
often differ markedly between compared student
groups, and only half the studies reviewed used
randomisation. The significant differences in pretest
knowledge found in 1 of the studies18 beg the
question whether non-randomised groups in other
studies were homogeneous with respect to students’
pre-course knowledge.

A further difficulty is the lack of a standard assess-
ment of anatomical knowledge, making research
results virtually incomparable. Ideally, such a stand-
ard assessment would be of proven reliability and
validity32,33 and would test for core anatomical
knowledge that is generally accepted and clinically
relevant.34 Although reliability is undisputed for
written MCQ tests,35 to my knowledge the often-used
tag test (practical laboratory examination) still lacks a
published analysis of its reliability.

Finally, assessments were virtually all summative (i.e.
the results contributed to student grades). Although
this approach yields high participation rates for
research purposes, such examinations will often
reflect students’ general ability to prepare for and
pass academic examinations rather than the specific
learning outcome of a course.36 In line with this
assumption, differences between compared groups
were smaller in NBME than in course examinations,
an effect attributable to the importance of NBME
examinations to students’ careers.

Results

Given these difficulties, any definitive conclusions
drawn from this review seem questionable. Moreover,
the results reported by the studies reviewed here are
far from unequivocal. It should, however, come as no
surprise that differences between compared student
groups tend to be small. In the context of problem-
based learning (PBL), where much more educational
research is carried out, this problem has led to heated
debates about possible and desirable effect sizes of
educational interventions.31,37–39

There are several reasons why effect sizes30 of such
interventions in gross anatomy will be small. Firstly,
the measurement error inherent in any assessment of
cognitive anatomical knowledge reduces detectable
intervention effects. Secondly, the ceiling effect plays
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a role: medical students already represent a selected
group of high performers and are therefore not as
strongly affected by educational efforts.37 Thirdly, the
learning outcome of a dissection course is deter-
mined by many factors (see above), minimising the
effect of single ones. Finally, and perhaps most
importantly, students will usually compensate for any
educational intervention in their own time because
they want to pass the course and ⁄ or achieve high
grades.36

The single most interesting finding of this review is
that most of the studies that find some kind of
advantage in traditional dissection over prosection do
so against their own bias. Such a bias must be
presumed, as most studies were carried out to prove
at least equal effectiveness of a new teaching
approach compared with traditional dissection
(Table 1). This is not, of course, to say that authors
misrepresent results, but students and teachers can-
not be blinded for the educational intervention,31

and factors such as teachers’ enthusiasm for a newly
developed teaching programme may therefore have
an effect on student learning outcomes.

I will summarise this point in a slightly exaggerated
fashion: if even those who try hard to prove its
inferiority find advantages in traditional hands-on
dissection, this may suggest that there is an underly-
ing real superiority in this teaching method. Again,
study results are too equivocal and methodological
reservations too strong to allow any definite conclu-
sion. But it is at least doubtful that a reduction in
course time and material has no detrimental effect
on student learning outcomes, as many authors try to
prove. As has been shown, some authors must even
discuss away their own results. This is not difficult in a
field in which desirable effect sizes of educational
interventions are far from clear and where statistical
significance does not necessarily mean educational
significance.

In many respects, the study by Jones et al.27 stands out
in that it describes a large, randomised, seemingly
unbiased comparison of dissection and prosection. In
this study, dissecting students performed significantly
better when tested on cadavers, but only non-signi-
ficantly better in NBME-type examinations. This
advantage, however, cannot be separated with cer-
tainty from the possible effect of total instruction
time, which was longer for the dissection groups in
this study. By contrast, the missing effect on NBME
tests may be due to the time lag between instruction
and test, which was longer for the written than for the
practical tests.

Options for future research

Although the issues at hand are obviously complex,
there are good reasons to base medical education on
scientific evidence.40 I see 3 basic options for future
research strategies: the first would follow the strategy
of most of the studies reviewed here in comparing
2 courses, such as a course based on dissection
and ⁄ or prosection of human cadavers and a course
based on modern, computerised teaching material
without any cadaver contact. Any attempt in this
direction should be more promising if care is taken
to have sufficient sample sizes, to keep as many
variables as possible constant between the 2 courses
and to validate assessment instruments.

The second option consists of more basic research,
studying students in lab-created situations that are
not part of the regular curriculum. This might be
modelled on the research carried out by Garg et al.41

on anatomical computer models. Such basic research
will allow more control over variables and may reduce
measurement errors. Although basic insights pro-
duced by such research will not readily explain all
aspects of the complex learning experience that is
cadaver dissection, they may help to design more
appropriate research into that experience.

The third option is to seek ways of measuring
multiple variables in the actual setting of a dissecting
room. This type of �field experiment� may represent a
way of dealing with a complex learning experience. It
allows the evaluation of the interdependency of
multiple variables and their relative contributions to
the learning outcome of students (for statistical
methods for handling such situations, see Norman
and Schmidt31).

All such research will need to discuss not only the
statistical but also the educational significance of the
results, with reference to the question of which
results would convince the authors (and their read-
ers) to change their educational strategy.

It will obviously require sophisticated approaches
(and funding of the same) to analyse the effective-
ness of anatomical dissection as a teaching method in
a scientifically sound way, but, of course, the same is
true for other teaching methods too. Anatomists
should accept the challenge and pursue more (and
more rigorous) educational research. Anatomical
knowledge is too important to future doctors to leave
questions about the best way of teaching it to
emotional discussions or to the educational fashion
of the day.
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Spaced education improves the retention of clinical
knowledge by medical students: a randomised
controlled trial
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PURPOSE Medical knowledge learned by trainees is
often quickly forgotten. How can the educational
process be tailored to shift learning into longer-term
memory? We investigated whether �spaced educa-
tion�, consisting of weekly e-mailed case scenarios and
clinical questions, could improve the retention of
students’ learning.

METHODS During the 2004–5 surgery clerkships,
3rd-year students completed a mandatory 1-week
clinical rotation in urology and validated web-based
teaching programme on 4 core urology topics.
Spaced educational e-mails were constructed on all 4
topics based on a validated urology curriculum. Each
consisted of a short clinically relevant question or
clinical case scenario in multiple-choice question
format, followed by the answer, teaching point sum-
mary and explanations of the answers. Students were
randomised to receive weekly e-mailed case scenarios
in only 2 of the 4 urology topics upon completion of
their urology rotation. Students completed a valid-
ated 28-item test (Cronbach’s a ¼ 0.76) on all 4
topics prior to and after the rotation and at the end
of the academic year.

RESULTS A total of 95 of 133 students (71%) com-
pleted the end-of-year test. There were no significant
differences in baseline characteristics between rand-
omised cohorts. Spaced education significantly im-
proved composite end-of-year test scores (P < 0.001,
paired t-test). The impact of the spaced educational

e-mails was largest for those students who completed
their urology education 6–8 and 9–11 months
previously (Cohen’s effect sizes of 1.01 and 0.73,
respectively).

CONCLUSION Spaced education consisting of clin-
ical scenarios and questions distributed weekly via
e-mail can significantly improve students’ retention
of medical knowledge.

KEYWORDS randomised controlled trial (publica-
tion type); surgery ⁄ *education; clinical clerk-
ship ⁄ *methods; *memory; *learning;
teaching ⁄ methods; urology ⁄ *education; electronic
mail; cohort studies.

Medical Education: 2007; 41: 23–31
doi:10.1111/j.1365-2929.2006.02644.x

INTRODUCTION

Medical knowledge learned by trainees is often
quickly forgotten. This is not unexpected, as forget-
ting is a natural psychological phenomenon. As early
as work by Ebbinghaus, published in 1885, forgetting
curves (plots of memory retention over time) have
been established for different types of memories,
ranging from pictures of faces to names learned at a
cocktail party. Ebbinghaus learned sequences of
nonsense letter combinations, only to find that he
repeatedly forgot more than 40% in under 5 min-
utes.1,2 Memory of medical knowledge and skills is
prey to these same processes of forgetting. For
example, a study of retention of cardiopulmonary
resuscitation (CPR) skills demonstrated a rapid,
linear and substantial decay in skill in the year
following training. In fact, only 2.4% of those trained
3 years earlier could perform CPR successfully.3
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One primary goal of medical education, and educa-
tion in general, is to generate long-term learning, not
just memories which decay quickly after a given
lecture, conference or test. This raises the important
question as to how the educational process itself
might be tailored to shift learning into longer-term
memory. �Spaced education� refers to educational
programmes which are constructed to take advantage
of the pedagogical merits of the �spacing effect�.
Elucidated via psychological research in the 1970s
and 1980s, the �spacing effect� refers to the finding
that educational encounters which are spaced and
repeated over time (spaced distribution) result in
more efficient learning and improved learning
retention, compared to massed distribution of the
educational encounters (bolus education).4,5 While
much of the research on the �spacing effect� has
focused on short- and medium-term retention on the
order of hours to days, some evidence suggests that it
can also generate significant improvements in longer-
term retention.6

The problem of knowledge retention was highligh-
ted in our recent results from a randomised con-
trolled trial of adjuvant web-based teaching
performed at 4 medical schools in the north-eastern
United States.7 Compared to controls, web-based
teaching significantly increased test scores in 4
clinical topic areas at each medical school. While
significant knowledge improvements persisted a
median 4.8 months after completion of the
web-based intervention, a substantial decline in
knowledge was observed over this time period.
Extrapolating this trend forward, it appeared that
there would be little-to-no residual educational
benefit from the web-based programme 12 months
after the intervention. This disturbing finding raised
the important question as to whether the educa-
tional process itself might be altered to improve the
retention of knowledge by the students.

Using urology as an experimental model, we investi-
gated whether spaced education, consisting of weekly
e-mailed clinical scenarios and questions, could
improve the retention of students’ learning from
their 1-week clinical urology rotation.

METHODS

Study participants

All 156 3rd-year medical students in the 2004–5
academic year at Harvard Medical School (HMS)
were invited to participate in the study. Students were
recruited via e-mail announcement and an oral
presentation by a faculty member (BPK). Participa-
tion was voluntary. There were no exclusion criteria.
Faculty was blinded to the identities of participating
students. Institutional review board approval was
obtained.

Development of validated test instrument

Based on a validated urology curriculum focusing on
4 core topics in urology [prostate cancer (PC),
screening with prostate-specific antigen (PSA),
benign prostatic hyperplasia (BPH) and erectile
dysfunction (ED)], a 28-item multiple-choice test was
developed utilising the question development guide-
lines of the National Board of Medical Examiners.8

Content validity of the test was established by a panel
of 4 medical educators, 2 urologists (WCD, PAC) and
2 medical physicians (BAM, DDF). Construct validity
was established by administration of the test to 19
urology experts.9 Reliability of the instrument was
measured by Cronbach’s alpha at. 0.76,10 and its

teaching methods

Overview

What is already known on this subject

Medical knowledge learned by trainees is
often quickly forgotten. While a great deal of
psychological research has investigated mem-
ory and its optimisation, little work has been
conducted to implement these research find-
ings within the pedagogy of formal medical
education.

What this study adds

Utilising rigorous research methodology, this
study demonstrates that spaced education
consisting of clinical scenarios and questions
distributed weekly via e-mail to students can
significantly improve their retention of med-
ical knowledge.

Suggestions for further research

Future investigation is indicated to determine
whether the principles of spaced education
can be applied online to facilitate the initial
acquisition of medical knowledge, not just
improve its retention.
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1-week test–retest reliability was 0.72. The identical
28-item test was used as the pre-test, the post-test and
the end-of-year test in this study. In all cases, it was
administered online via the HMS Mycourses� web-
based course management system. The details of the
development and validation of this test instrument
have been published previously.9

Development of validated spaced educational e-mails

Based on the validated urology curriculum, 11–13
spaced educational e-mails were constructed for each
of the 4 core topics. Each consisted of a short clinically
relevant question or clinical case scenario in multiple-
choice question format, followed by the answer to the
question, a summary of the teaching point (�take-home
message�), explanations of the answers and a listing of
the �take-home message� from the previous week
(Appendix 1). Each e-mail was content-validated by the
panel of 4 medical educators.

Study design and organisation

During their 3-month surgery clerkship, all 3rd-year
HMS students are required to complete a 1-week
clinical rotation in urology and a validated web-based
teaching programme on the 4 core urology topics.
Both prior to and after the week, students complete
the 28-item test on all 4 topics. Each week during the
year, approximately 2–4 HMS students completed
this urology rotation.

Randomisation and cohort assignment of eligible
students were performed centrally by 1 investigator
(BPK). Students were stratified by gender, hospital
and date of surgery clerkship and underwent blocked
randomisation11 to 1 of 2 study arms (Fig. 1):

• Cohort A (PC ⁄ PSA) ) upon completion of their
urology rotation, students were sent a spaced
educational e-mail each week on the topics of PSA
screening and PC.

• Cohort B (BPH ⁄ ED) ) upon completion of their
urology rotation, students were sent a spaced
educational e-mail each week on the topics of
BPH and ED.

Faculties at all institutions were not informed of the
students’ cohort assignment. In each cohort, the 2
topics of the spaced educational e-mails alternated
each week, and the bottom of each e-mail contained
the �take-home message� of the prior week. The sets
of 11–13 spaced education e-mails for each topic
were repeated twice over the academic year. Given
the wide distribution of dates at which students

completed their urology rotation during the aca-
demic year, students received the spaced educa-
tional e-mails for a duration ranging from 0 to
11 months. At the end of the academic year (June
2005), students were asked to take the 28-item
urology test on all 4 core topics. Students received a
$20 bookstore gift certificate for completion of the
end-of-year test.

Outcomes and measurements

The primary outcome measures were the students’
scores on the 28-item end-of-year test. The secondary
outcome measures were the spaced education utili-
sation patterns reported by students. A post-hoc
exploratory analysis was performed to investigate for
systematic differences in the spaced educational
e-mails utilised in each cohort.

Statistical analyses

Based on data from previous test administrations, a
total of 70 students were needed in the study to
achieve a 0.9 power to detect a 10% difference in test
scores with a 2-sided 0.05 significance level.

Both per protocol and intention-to-treat analyses
were performed the latter of which utilised pre-test
scores in place of end-of-year test scores when a
student had not completed the end-of-year test. Two
composite scores on the end-of-year test were calcu-
lated for each student by combining the scores in the
topic areas in which the students received spaced
education and those in which they did not (controls).
The effect of the spaced education was evaluated by
comparing the 2 composite scores via a paired t-test,
which allowed each student to act as his or her own
control. Cohen’s d statistic, defined as the difference
in means in terms of standard deviation units, was
utilised to measure effect size, with 0.2 generally
considered to be a small effect, 0.5 as a moderate
effect and 0.8 as a large effect.12

To adjust for topic areas (PC ⁄ PSA versus BPH ⁄ ED)
and for variables used in stratified randomisation
(gender, date and site of surgery clerkship), a mixed
effects model was fitted with these variables (plus
intervention) as fixed effects and with student as the
random effect (to account for potential correlations
between each student’s 2 scores). Multiple linear
regression models were also fitted to analyse the end-
of-year scores separately for the 2 topic areas and to
analyse the score changes from post-rotation to end-
of-year. A post-hoc exploratory analysis was performed
to examine potential systematic differences in the
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spaced educational e-mails utilised in the cohorts and
the potential association between e-mail utilisation
and the outcomes.

Statistical analyses were performed with SPSS
� for

Windows version 12.0 (SPSS Inc., Chicago, IL, USA)
and SAS software version 9.0 (SAS Institute, Cary, NC,
USA). Two-sided P < 0.05 denotes statistical signifi-
cance.

RESULTS

Eighty-five per cent of all 3rd-year HMS students
(133 ⁄ 156) completed the urology web-based teaching
programme. Of these, 71% (95 ⁄ 133) completed the
end-of-year test (Fig. 1). Three students were not
included in the intention-to-treat analysis: they did
not complete any component of the web-based

teaching methods

Web-based Teaching Programme 
                  on all 4 core topics 

PostTest  on all 4 core topics:  
           BPH, ED, PC, PSA 

80 Included in Analysis 

PostTest  on all 4 core topics:  
           BPH, ED, PC, PSA 

47 Completed the  
      End-of-Year Test 

PreTest on all 4 core topics:  
           BPH, ED, PC, PSA 

156 Third-Year Medical Students 

156 Stratified by Gender, Hospital 
     & Dates of Clinical Rotation

73 Included in Analysis  

156 Randomised  

Web-based Teaching Programme  
                 on all 4 core topics 

14 Lost to Follow-up 9 Lost to Follow-up 

65 Completed PreTest, Web-based  
   Teaching Programme, and PostTest

Spaced Education Emails
on the topics of PC & PSA 

Spaced Education Emails
on the topics of BPH & ED 

48 Completed the  
       End-of-Year Test

74 Assigned to Cohort B 82 Assigned to Cohort A 

End-of-Year Test  on all 4 core topics:  
BPH, ED, PC, PSA 

End-of-Year Test  on all 4 core topics:  
BPH, ED, PC, PSA 

20 Lost to Follow-up 18 Lost to Follow-up 

68 Completed PreTest, Web-based  
    Teaching Programme, and PostTest 

PreTest on all 4 core topics:  
           BPH, ED, PC, PSA 

Figure 1 Flow chart of randomised controlled trial. PSA, prostate-specific antigen; PC, prostate cancer; BPH, benign prostatic
hyperplasia; ED, erectile dysfunction.
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programme, including the pre-test, and as a result
their absent end-of-year test score could not be
imputed by a baseline pre-test score. There were no
significant differences in baseline characteristics
between randomised cohorts (Table 1).

End-of-year test scores

Spaced educational e-mails significantly improved
composite end-of-year test scores (P < 0.001, paired
t-test, per protocol analysis, Cohen’s effect size 0.50).
The impact of the spaced educational e-mails was
largest for those students who received these e-mails
for 6–8 and 9–11 months (Cohen’s effect sizes of 1.01
and 0.73, respectively, Fig. 2). Intention-to-treat ana-
lyses gave similar results.

The effect of spaced education remained significant
(P < 0.001) after adjusting for topic (PC ⁄ PSA versus
BPH ⁄ ED), gender, site of clerkship, date of clerkship,
degree type and random student effect (on an
intention to treat basis). We found a marginally
significant interaction between spaced education and
date of clerkship (P ¼ 0.10); the effect in students
who received e-mails for 6 months or longer was

larger (P < 0.001) than that in students who received
e-mails for less than 6 months (P ¼ 0.11). No other
significant interactions were indicated.

When analysing the 2 topic domains (PC ⁄ PSA versus
BPH ⁄ ED) separately via multiple linear regression on
an intention-to-treat basis, the composite score on
PC ⁄ PSA was significantly greater in the group of
students (cohort A) who received spaced educational
e-mails on these topics (P < 0.001, Table 2). A trend
towards improvement was also observed on the
BPH ⁄ ED score in the group of students (cohort B)
who received spaced educational e-mails on these
topics (P ¼ 0.06). In both topic areas, scores differed
significantly with respect to the duration of time over
which the e-mails were received (P ¼ 0.001). No
significant differences were indicated between gen-
der, clinical sites or degree programmes.

Score change from rotation post-test to end-of-year
test

Using an intention-to-treat multiple linear regression
analysis, students who received spaced educational
e-mails on prostate cancer and PSA screening

Table 1 Characteristics of the 153 students included in the intention-to-treat analyses. No statistically significant differences were present between cohorts

Cohort A:

prostate Ca ⁄ PSA
Cohort B:

BPH ⁄ ED P-value

Participants included in analysis 80 73
Gender 0.55*

Male 44 (55%) 40 (55%)
Female 36 (45%) 33 (45%)

Dates of clerkship 0.97*
July – September 2004 20 (25%) 20 (27%)
October – December 2004 19 (24%) 18 (25%)
January – March 2005 20 (25%) 16 (22%)
April – June 2005 21 (26%) 19 (26%)

Site of clerkship 0.91*
Beth Israel Deaconess Medical 25 (31%) 24 (33%)
Brigham & Women’s Hospital 26 (33%) 25 (34%)
Mass. General Hospital 29 (36%) 24 (33%)

Degree programme 0.36*
MD 69 (86%) 62 (89%)
MD ⁄ PhD 9 (11%) 6 (8%)
No response 2 (3%) 2 (3%)

Prior clinical rotations
Medicine 49 (61%) 36 (49%) 0.06*
Obstetrics–gynaecology ⁄ paediatrics 40 (50%) 33 (45%) 0.28*
Radiology 23 (29%) 28 (38%) 0.16*

Prior urology experience 2 (3%) 1 (1%) 0.53*
Age (years) Mean 26.1 Mean 26.3 0.61a

(SD 2.4) (SD 2.5)
Self-assessment of prior
�knowledge base in urology�
(5-point scale: 1, poor, 5, excellent)

Mean 1.8 Mean 1.8 0.86a

(SD 0.7) (SD 0.7)

Statistical comparisons performed with v2 test* and 2-tailed t-test.a
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(cohort A) demonstrated significantly greater
retention (composite post-test score minus composite
end-of-year test score) in these topics compared to
controls (P ¼ 0.03). Similarly, students who received
spaced educational e-mails on BPH and erectile
dysfunction (cohort B) demonstrated significantly
greater retention in these topics compared to con-
trols (P ¼ 0.004). The score change differed mar-
ginally with respect to duration (P ¼ 0.05 and 0.06
for PC ⁄ PSA and BPH ⁄ ED, respectively); no signifi-
cant differences in retention were observed between
gender, clinical sites or degree programmes.

Utilisation patterns, e-mail: structure and student
feedback

Students in cohort A (PC ⁄ PSA) reported reading a
median 90% (mean 79%, SD 25%) of the spaced
educational e-mails they received, while those in
cohort B (BPH ⁄ ED) reported reading 60% (mean
62%, SD 33%), a significant difference (P ¼ 0.01,
Mann–Whitney U-test, Table 3). Other parameters of
e-mail utilisation were similar between the cohorts
(Table 3). A post-hoc analysis of the e-mail structure
indicated that the e-mails for cohort A were
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Effect size
0.20

p=0.005*p=0.004*

p=0.076*

p=0.296*

0-2 months 3-5 months 6-8 months 9-11 months

Figure 2 Composite end-of-year test
scores (n ¼ 93 students) as a function of
the duration over which spaced educa-
tional e-mails were received. Overall,
scores were significantly different be-
tween cohorts (P < 0.001, paired t-test).
*To correct for multiple subgroup
comparisons, the threshold for statistical
significance is P ¼ 0.013.

Table 2 Mean ± SD for the end-of-year test scores, under an intention-to-treat analysis

Test scores on PC ⁄ PSA Test scores on BPH ⁄ ED
Intervention

cohort A

(PC ⁄ PSA)

Control

cohort B

(BPH ⁄ ED)

Control

cohort A

(PC ⁄ PSA)

Intervention

cohort B

(BPH ⁄ ED)

All students 10.4 ± 3.2 9.4 ± 2.8 8.8 ± 3.1 9.5 ± 2.9
Duration since rotation

0–2 months 11.0 ± 3.2 10.9 ± 2.8 9.9 ± 3.5 10.3 ± 3.1
3–5 months 10.3 ± 3.4 9.6 ± 2.8 9.1 ± 3.3 9.6 ± 2.6
6–8 months 9.9 ± 3.4 8.1 ± 2.7 7.8 ± 2.8 8.6 ± 2.7
9–11 months 10.4 ± 2.8 9.2 ± 2.5 8.2 ± 2.2 9.4 ± 3.0

Gender
Male 10.3 ± 3.1 9.4 ± 2.4 8.9 ± 3.1 9.2 ± 2.7
Female 10.5 ± 3.2 9.5 ± 3.3 8.5 ± 3.0 9.8 ± 3.1

Site of clerkship
Beth Israel Deaconess Medical 9.8 ± 3.3 10.3 ± 2.6 8.8 ± 3.5 9.6 ± 3.1
Brigham & Women’s Hospital 10.9 ± 3.2 9.3 ± 3.5 9.0 ± 3.0 9.6 ± 2.7
Mass. General Hospital 10.4 ± 3.1 8.8 ± 2.2 8.6 ± 2.9 9.2 ± 2.9

Degree programme
MD 10.5 ± 3.1 9.4 ± 2.9 8.8 ± 3.0 9.4 ± 2.9
MD ⁄ PhD 10.0 ± 4.2 9.0 ± 2.3 8.7 ± 3.6 9.5 ± 3.6

28

� Blackwell Publishing Ltd 2007. MEDICAL EDUCATION 2007; 41: 23–31



significantly shorter than those e-mails sent to the
students in cohort B (mean 218 versus 290 words,
respectively, P < 0.001, 2-sample t-test). However,
these e-mail utilisation variables were not associated
significantly with the test scores (mixed effect model
analysis, adjusting for covariates). Limited cross-over
between cohorts was reported by students (Table 3).

Students reported that the spaced educational e-mails
were effective educational tools (median 4.0, mean
3.9, SD 1.0 on a 5-point scale: 1, not effective, 5, very
effective). If spaced education programmes were
started in other specialties, 96% of students indicated
that they would want at least 1 spaced educational
e-mail per week. Overall, students reported that 5
e-mails a week (median 5.0, mean 5.0, SD 3.7) would
be the maximum that they would want to receive.

DISCUSSION

This randomised controlled trial demonstrates that
spaced education consisting of case scenarios and
clinical questions distributed weekly via e-mail can
significantly improve students’ retention of medical
knowledge. These retention improvements were
topic-specific and increased with the duration over
which spaced educational e-mails were received. In
addition, students perceived the e-mails to be effect-
ive educational tools, with almost all students indi-
cating that they would want to receive spaced
educational e-mails in the future.

These results are not surprising: repeated reinforce-
ment of learning would be expected to improve its
retention over time, consistent with previous psy-
chological research.1,6,13–15 Even so, this study is

novel in that it demonstrates that principles of spaced
education can be applied to a large dispersed student
population via the distributive power of e-mail and
the internet, resulting in significant improvements in
retention of clinical knowledge. This pedagogical
model for improving retention of knowledge may
have a broad application in medical education and in
education in general. For instance, 1 repeated criti-
cism at our institution is that students arrive at their
3rd-year surgery clerkship with a dearth of anatomic
knowledge, in spite of an intensive course in human
anatomy in their 1st year. A spaced educational
programme in human anatomy administered be-
tween the 1st and 3rd years may be able to halt this
decline in anatomical knowledge.

The results of this study also directly challenge the
value of an extremely common outcomes measure in
educational research, namely short-term learning as
measured by a post-test taken closely following an
educational intervention. There is an assumption
that short-term learning gains are maintained, but
the forgetting curves demonstrated in this paper
argue strongly against such an assumption. This study
emphasises the value of knowledge retention (longer-
term learning) as an important outcomes variable by
which educational interventions should be judged.

There are several limitations to this study, including
the moderate participation rates and the narrow
subspecialty focus of the educational intervention. In
addition, the study design did not control for the
differences in time that students spent learning the
specific urology topics. It remains to be demonstrated
whether this pedagogical model can be generalised
to other topics and to other students at various points
in their training. While the study demonstrated

Table 3 Utilisation characteristics of spaced educational e-mails reported by students. Median is listed, with interquartile range (IQR) posted in parentheses

Cohort A Cohort B P-value

What percentage of the weekly �spaced education in urology� e-mails did you
read on the topics to which you were randomised?

90%
(65–100)

60%
(25–100)

0.01

What percentage of the weekly �spaced education in urology� e-mails did you read
on the topics to which you were not randomised?

0%
(0–65)

5%
(0–50)

0.53

Please rate whether or not you feel the �spaced education in urology� e-mails were
effective educational tools? (5-point Likert scale: 1, not effective, 5, very effective)

4.0
(4.0–5.0)

4.0
(2.8–5.0)

0.13

On average, how many e-mails do you receive each day? 15
(10–25)

15
(10–20)

0.42

How often do you check your e-mail account(s) for new messages? (times per day) 3.0
(1.0–5.0)

3.0
(1.4–5.0)

0.84

If multiple specialties besides urology started spaced education e-mail programmes,
what would be the maximum total number of these e-mails that you would want to
receive each week?

5.0
(3.0–7.0)

4.0
(2.8–5.0)

0.06

Statistical comparisons performed with Mann–Whitney U-test.

29

� Blackwell Publishing Ltd 2007. MEDICAL EDUCATION 2007; 41: 23–31



statistically significant score differences between
cohorts, it is reasonable to ask whether these seem-
ingly small score differences are educationally signi-
ficant. Ultimately, this is a question of validity: does
the test assess a construct which is clinically mean-
ingful, such that a difference of 1–2 points actually
matters? The rigorous methodology we followed in
constructing a validated test and validated spaced
educational e-mails argues that such a score differ-
ence does reflect a real knowledge difference of
clinical and educational import.

Strengths of this study include its randomised
controlled design and the rigorous methodology
followed in the development of the test and educa-
tional interventions. By analysing the results of the
randomised students and not just those who com-
pleted the end-of-year test, an intention-to-treat
analysis eliminates any potential bias in favour of a
positive result that may result from non-random
attrition of students. In addition, the intention-to-
treat analysis (which imputes end-of-year test score by
pre-test score for students who did not complete the
end-of-year test) is inherently conservative. Under
such a method of analysis, the impact of the spaced
education intervention is purposely diluted by the
inclusion of these non-completers who, by definition,
have made no improvement from their pre-test
scores. The fact that the results remain statistically
significant under such a conservative approach and
with such a high percentage of imputed data (38%) is
testament to the robustness and generalisability of
the findings.

Many questions about spaced education remain: what
are the optimal spacing patterns to facilitate retention
and learning, what is the optimal structure for the
educational materials, what is the optimal frequency of
spaced educational e-mails, etc. Another important
question is whether the principles of spaced education
can be applied online to facilitate the initial learning of
educational material, not just improve its retention.
While studies in the psychological literature suggest
that this is the case, this research has largely been
conducted in controlled settings with a relatively small
number of subjects and over relatively short dura-
tions.5,15,16 Two multi-institutional randomised trials
are currently under way to test this hypothesis.
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APPENDIX 1

Example of spaced educational e-mail

Spaced education in urology: erectile dysfunction

A 63-year-old-male comes into your office concerned
that his love of Barry Manilow songs might be
contributing to his development of erectile dysfunc-
tion (ED). Using all your patient–doctor skills, you
reassure him that Barry Manilow is an unlikely cause
of his ED, but recommend that he listen to Barry
White. You take a full history addressing risk factors
for ED and then move to the physical examination.
What components of a GU examination are import-
ant in the work-up of this patient’s erectile dysfunc-
tion? (please select all the answers which are correct)

(a) prostate – assessing for tenderness
(b) penis – assessing for scarring
(c) lower abdomen – assessing for surgical scars
(d) digital rectal examination – assessing for anal
tone and perineal sensation
(e) feet – assessing for pedal pulses

Scroll down for the answer…

Correct answers: B, C, D, and E (not A)

Take-home message:

The primary aetiologies for ED are vascular, neuro-
genic and iatrogenic, so your physical examination
should look for evidence for each: reduced pedal
pulse can indicate peripheral vascular disease, re-
duced anal tone or perineal sensation can raise
suspicion of a neurological component, and lower
abdominal scars may indicate pelvic surgery which
may have disrupted the nerve supply to the penis
(cavernous nerves). A detailed examination of the
penis should also be performed because, for instance,
scarring of the corpora cavernosa can lead to severe
curvature of the erect penis (Peyronie’s disease).

Explanation of incorrect answers:

(a) While it is important to do a prostate examination
as part of a thorough GU examination, disorders of
the prostate are not typical causes of ED.

Take-home message from last week: BPH

There are 7 basic BPH-related symptoms which fall
under the mnemonic WISE FUN:

W: weak urinary stream
I: intermittency of urinary stream
S: straining to urinate
E: incomplete emptying

F: frequency of urination
U: urgency of urination
N: nocturia (frequency of urination at night)

The WISE symptoms are obstructive in nature, while
the FUN symptoms are irritative in nature. These
symptoms form the basis of the validated Interna-
tional Prostate Symptom Score (IPSS), which is used
to quantitate and follow change in severity of BPH-
related symptoms.

Reference: J. Urol 2001; 166:1011.
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Conditional reliability of admissions interview
ratings: extreme ratings are the most informative
R Brent Stansfield
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& Clarence D Kreiter
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CONTEXT Admissions interviews are unreliable and
have poor predictive validity, yet are the sole meas-
ures of non-cognitive skills used by most medical
school admissions departments. The low reliability
may be due in part to variation in conditional reli-
ability across the rating scale.

OBJECTIVES To describe an empirically derived
estimate of conditional reliability and use it to im-
prove the predictive validity of interview ratings.

METHODS A set of medical school interview ratings
was compared to a Monte Carlo simulated set to
estimate conditional reliability controlling for range
restriction, response scale bias and other artefacts.
This estimate was used as a weighting function to
improve the predictive validity of a second set of
interview ratings for predicting non-cognitive meas-
ures (USMLE Step II residuals from Step I scores).

RESULTS Compared with the simulated set, both
observed sets showed more reliability at low and high
rating levels than at moderate levels. Raw interview
scores did not predict USMLE Step II scores after
controlling for Step I performance (additional
r2 ¼ 0.001, not significant). Weighting interview rat-
ings by estimated conditional reliability improved
predictive validity (additional r2 ¼ 0.121, P < 0.01).

CONCLUSIONS Conditional reliability is important
for understanding the psychometric properties of
subjective rating scales. Weighting these measures
during the admissions process would improve
admissions decisions.

KEYWORDS school admission criteria ⁄ *standards;
*schools, medical; interviews ⁄ *standards; education,
medical, undergraduate ⁄ *standards; validation
studies [publication type]; observer variation.

Medical Education 2007; 41: 32–38
doi:10.1111/j.1365-2929.2006.02634.x

INTRODUCTION

Nearly all medical school admissions departments use
interviews to assess applicants’ non-cognitive skills.1,2

Admissions departments value this information
highly,3 although it has low reliability and validity.3–5

Medical school admissions departments rank the
impact of interviews on selection decisions above
undergraduate grade point average (GPA) and
Medical College Admission Test (MCAT) scores, yet
only 20% assess predictive validity and only 12%
assess reliability.1 We propose a quantitative method
for extracting more reliable and useful information
from interview scores for improving their impact on
admissions decisions.

Interviewers typically rate applicants on Likert-type
scales1 that yield quantitative, but unreliable, meas-
ures.4,6 Weighted averages of reliable measures
(MCAT, undergraduate GPA) with unreliable meas-
ures can themselves be unreliable unless weights are
chosen carefully.7 Poorly chosen weights will amplify
error and weaken admissions decisions.

There is little evidence for the predictive validity of
interviews. The McMaster’s admissions interview did
not predict licensure examination performance
except in the LMCC (Licentiate of the Medical
Council of Canada) Part II (Communication)
(r ¼ 0.24, P < 0.05), the same variance predicted by
undergraduate GPA and subjective ratings of appli-
cants’ essays.4 Similarly, a private undergraduate
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1Department of Medical Education, University of Michigan, Ann Arbor,
Michigan, USA
2Office of Consultation and Research in Medical Education, University of
Iowa Carver College of Medicine, University of Iowa, Iowa City, Iowa, USA

Correspondence: R Brent Stansfield, Department of Medical Education,
University of Michigan, Ann Arbor, Michigan 48109, USA. Tel: 00 1
734 936-1673; Fax: 00 1 734 936-1641; E-mail: rbrent@umich.edu

� Blackwell Publishing Ltd 2007. MEDICAL EDUCATION 2007; 41: 32–3832



university found admissions interviews predicted
undergraduate GPA (r ¼ 0.10, P < 0.05), but that
Scholastic Aptitude Test (SAT) verbal scores ex-
plained more variance and interviews explained none
of the residual.5 This may reflect poor measurement
of non-cognitive skills by LMCC tests and undergra-
duate grades, but there are published failures of
interviews to predict plainly observable outcomes
from non-cognitive factors. For instance, Tel Aviv
University began conducting admissions interviews to
screen out applicants at risk for dropping out for
non-academic reasons; however, the number of such
dropouts was unchanged.8 A New York medical
school found the applications of the 35 (of over
1000) students who had developed educationally
disruptive psychiatric difficulties were indistinguish-
able from the rest of students by all measures,
including mean interview scores.9 However, their
interview scores contained more inter-rater disagree-
ment. Thus, whereas the interview itself may contain
predictive information, average ratings do not.

Unreliable interview scores may not arise from invalid
interviewing processes, but rather from the treatment
of ratings as homogenously informative measures.

Imagine an interviewer able to identify stellar candi-
dates, but unable to distinguish mediocre from poor
ones; his high scores would be more informative than
his low scores. Despite this validity, his ratings would
have low reliability overall. The proper use of his
ratings would account for conditional reliability: the
reliability of different scale ranges.

We are unaware of any investigations of conditional
reliability in admissions interviews. There is only 1
comprehensive review of published reliability assess-
ments of interview ratings.6 All the cited analyses
provide single reliability estimates for the entire scale:
ranging from a G-study attributing 9% of interview
rating variance to applicant differences,10 to a
Cronbach’s alpha of 0.80.11 Methodological differ-
ences may account for the disparities: Cronbach’s
alpha is a measure of internal consistency, insensitive
to the most consequential sources of error in the
interview process.12 Moreover, reliability measures
can only estimate the proportion of statistical noise in
score variance; they cannot indicate their best use. In
their own G-study, Kreiter et al.6 found low-to-mod-
erate reliability with 17–27% of rating variance
attributable to applicant differences. They demon-
strated that applicants should have multiple inter-
views, each rated by multiple raters to achieve
reliability ‡ 0.6. An empirical question remains as to
whether this low reliability is homogenous across the
entire rating scale.

Other investigations of conditional reliability have
found heterogeneity of error variance in Likert-type
scales. Use of midpoint responses on political opin-
ion questions may represent �undecided� or �never
thought about it� as opposed to �neutral� or �neither
agree nor disagree�.13 This suggests less certainty, and
therefore a higher standard error of measurement, in
midpoint responses than in non-midpoint responses.
A study of education graduate students’ responses on
an anxiety scale raised Cronbach’s alpha from 0.70 to
0.94 merely by treating midpoint responses as missing
data.14 The possibility of varying reliability along the
score scale is the reason the American Educational
Research Association recommends that �conditional
standard errors of measurement should be reported
at several score levels if constancy cannot be
assumed�.5

We used a 2-part analysis to investigate the condi-
tional reliability of interview scores. First, we com-
pared inter-rater disagreement in a real set of
interview ratings to those of a randomly generated
simulated set. The difference between inter-rater
disagreement in the simulated set (which contains no

Overview

What is already known on this subject

Likert-like admissions interview ratings are
unreliable and have poor predictive validity,
but are commonly used because they uniquely
measure non-cognitive skills.

What this study adds

Reliable, valid information exists in low and
high ratings, but moderate ratings are unin-
formative. Quantitative methods for improv-
ing the predictive validity of the ratings are
examined.

Suggestions for further research

Further study is required to establish whether
3-point rating scales are more reliable and
valid, whether this proposed method would
work on rating scales from different interview
methodologies, and whether adopting this
sort of method during admissions would
actually improve cohort performance.
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reliability except by chance or mathematical artefact)
and the real sets estimates non-artefactual reliability.
A non-linear equation is used to model this reliability
across the rating scale.

Second, we applied this non-linear equation to a
different, independently gathered set of interview
ratings of applicants who had matriculated and
subsequently completed USMLE (United States
Medical Licensing Examination) Steps I and II. We
tested the predictive validity on USMLE performance
of these interview scores, using the equation as a
weighting function.

We tested 2 hypotheses.

1 Inter-rater disagreement relative to chance is not
homogenous across the scale. In some regions of
the scale, inter-rater disagreement will resemble
chance, in others it will be lower.

2 The scale regions with less inter-rater disagree-
ment will show more predictive validity. The
correlation of these scores with an estimate of
communication skills in clinical settings will be
stronger than that of the less reliable regions of
the scale.

METHODS

Participants: observed and simulated

Observed set 1

A total of 478 applicants were selected for interview at
the University of Iowa’s medical school in 2003 by a
minimum cut score on the MCAT and GPA. Two
raters were randomly assigned from a large pool of
over 115 volunteer faculty members to rate each
applicant. A total of 37 applicants were excluded for
missing data (at least 1 item rating from at least 1
rater), yielding a final sample size of 441 applicants.

Observed set 2

Observed set 2 included 91 applicants who matricu-
lated and completed USMLE Steps I and II at the
same institution in 2001, and who had participated in
an identical interview.

Applicants from observed sets 1 and 2 participated in
identical interview processes. Each applicant respon-
ded to 6 items: 5 structured items (the same for all)
and 1 unstructured item (of the raters’ choosing).

Raters independently rated the response to each item
and then rated the applicant overall using a 5-point
Likert scale, where points 1, 3 and 5 were anchored
with a short description of what the responses should
contain in reference to each question. Each applicant
received 14 ratings: 7 from each of 2 raters. The few
non-integer (i.e. 3.5) ratings were rounded up. For
each applicant, 1 rater was randomly designated
�rater A� and the other �rater B�.

Simulated set

The simulation was generated using a Monte Carlo
method by an SAS script (Version 8.2). We calculated
the response frequencies for each scale level for each
of the 7 items from all raters and all applicants in
observed set 1. These frequencies were used as cut-off
scores to translate random numbers into 5-point scale
ratings: for instance, of the observed ratings on the
unstructured item, 0.2% were rated as 1, 3.1% as 2,
24.9% as 3, 43.9% as 4, and 27.9% as 5, so a random
number (ranging from 0 to 1) £ 0.002 became a 1, a
random number < 0.033 became a 2, a number
< 0.282 became a 3, and so on. We simulated 100 000
applicants being rated, each by 2 raters. Thus, the
overall response distribution (means, standard de-
viations, skewness) for each item of the simulated
sample was identical to that of observed set 1.

Analysis

The simulated set served as a control for reliability
due to chance and mathematical artefact. As this set
was modelled on the frequency distribution of ratings
on the items of observed set 1, a direct comparison of
these 2 datasets’ reliability and conditional reliability
provides an estimate of the non-artefactual reliability.
As the simulated set was not constructed using any
knowledge of observed set 2, any gains in reliability or
predictive validity of observed set 2 scores from any
model generated from observed set 1 and the
simulated set will be independently valid of the
estimation methods used.

To test for heterogeneity of rating scale reliability, we
used inter-rater disagreement. We modelled inter-
rater disagreement across the rating scale for observed
sets 1 and 2 from the simulated set using non-linear
regression by rater A’s ratings. A model of heterogen-
eity of reliability was constructed as the difference
between the inter-rater disagreement regression
curves for the simulated set (chance agreement) and
observed set 1 (observed agreement). This difference
served as a weighting function to predict USMLE
scores by the mean rating of raters A and B in observed
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set 2. We predicted USMLE Step I and Step II scores,
and also the residual of a regression of Step II by Step I.
This residual represents variance in the more non-
cognitive skill-based Step II controlling for students’
performance on the strictly knowledge-based Step I.

RESULTS

Observed set 1 is more reliable than the simulated set

Ratings in observed set 1 were negatively skewed.
Every item had a strong mode of 4 and few ratings of
1 or 2. Item means (across all 7 items) were
computed for each applicant, for each rater in both
observed set 1 and the simulated set. These item
means were used for all subsequent analyses.

Although the descriptive statistics of the individual
items in the simulated set were identical to those of
observed set 1, the distributions of across-item means
within student and rater were different, suggesting
more reliability in observed set 1: the means of raters
A and B in observed set 1 (mean ¼ 3.912) and the
simulated set (mean ¼ 3.921) were practically the
same, but the standard deviation (SD) of the simu-
lated set (SD ¼ 0.3) was half that of observed set 1
(SD ¼ 0.6). This suggests a stronger effect of central
tendency in the simulated set; real raters are more
likely to show interitem consistency. This is further
supported by the less skewed (skewness ¼ ) 0.06)
and much more leptokurtic (kurtosis ¼ 2.43) distri-
bution in the simulated set (observed set 1

skewness ¼ ) 0.25, kurtosis ¼ ) 0.31). Real raters
had high interitem reliability (Cronbach’s
alpha ¼ 0.862), while simulated raters had none
(alpha ¼ 0.004).

Despite this, interrater disagreement (the absolute
value of rater A’s minus rater B’s item means) did not
differ dramatically between the 2 sets (Fig. 1). The
means and SDs of the disagreements were compar-
able (observed set 1: mean ¼ 0.45, SD ¼ 0.34; simu-
lated set: mean ¼ 0.33, SD ¼ 0.30).

Although the mean disagreement of the observed
raters was higher than that of the simulated set,
simulated raters disagree more. Below the median,
inter-rater disagreements were identical, but above
the median, observed set 1 disagreements are much
lower. The observed set’s lack of large disagreements
indicates reliability: observed raters tend to disagree
less than they might by chance alone.

Low and high ratings are more reliable

Figure 2 plots inter-rater disagreement by rater A’s
item mean for all 3 datasets. In each, when rater A
gives low or high ratings, rater B disagrees more than
when rater A gives moderate ratings. This is due in
part to range restriction: higher inter-rater differ-
ences are possible when 1 rater uses an extreme
value. This relationship in the simulated set estimates
how much disagreement is expected by range
restriction alone. A regression model quantifies this
estimate. A linear fit is weak (r2 ¼ 0.001); a quadratic
fit is much more successful (r2 ¼ 0.312). Additional
parameters do not improve the fit: a cubic fit yields
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simulated set observed set 1

Figure 1 Comparative histogram of absolute inter-rater
disagreement in the simulated set (on left, in white) and
observed set 1 (on right, in grey).
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rater disagreement and rater A rating for the simulated set
(black), and observed sets 1 (dark grey) and 2 (light grey).
Dotted curves show the 95% confidence interval.
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r2 ¼ 0.314; a quartic fit yields r2 ¼ 0.327. The quad-
ratic fit is adopted for this analysis.

The relationship in both observed sets is similarly
quadratic, but flatter than that of the simulated set,
showing less interrater disagreement at the scale
ends. When rater A scores an applicant higher than
about 4.5 or lower than about 3.2, rater B tends to
agree with A more than is expected by chance alone.
When rater A scores an applicant at between 3.6 and
4.2, rater B tends to agree with A less than expected.
This is not an artefact of the regression model: mean
inter-rater disagreement at all discrete levels of rater
A’s item means are higher in both observed sets than
in the simulated set.

The difference between these curves represents the
amount of agreement not due to chance alone, an
estimate of conditional reliability. Subtracting the
quadratic fit of observed set 1 from that of the
simulated set yields a quadratic function of item
mean score s (ranging from 1 to 5); we label the
result of this function d. Negative values of d
represent the middle region where the observed
interrater disagreement is greater than what we
might expect by chance; we chose to treat these
values as zero:

d ¼ maximum of ð10:594� 5:488sþ 0:700s2Þor 0 ð1Þ

Restricting d to positive values makes it estimate the
likelihood a different rater will actually (non-artefac-
tually) agree with a given score. We tested whether
this value magnifies any predictive validity in the
interview ratings.

Weighting low and high responses improves validity

In observed set 2, mean ratings predict neither
USMLE Step I scores (r ¼ ) 0.149, not significant),
nor Step II (r ¼ ) 0.069, not significant). A stepwise
regression of Step II scores found that mean ratings
did not predict Step II variance not explained by Step
I scores: entering Step I scores yielded r2 ¼ 0.475,
entering mean ratings raised it to r2 ¼ 0.476 (a non-
significant increase).

We computed d using Equation 1 using the average
of raters A’s and B’s item means as s, then used d as
weights in the same correlation and regression
models. In these weighted analyses, the impact of
each datapoint is a function of its d score. Ratings
with d ¼ 0 are ignored, and the rest have impact
proportional to their d scores. d-weighted mean
ratings did not positively predict scores on Step I

(r ¼ ) 0.255, not significant) or Step II (r ¼ 0.163,
not significant). The d-weighted stepwise regression
of Step II scores again found a strong effect of Step I
scores (r2 ¼ 0.463), and entering mean ratings
explained significantly more variance (r2 ¼ 0.584, a
significant rise; P < 0.01).

Figure 3 shows the regression results using the
unweighted (grey line) and d-weighted (black line)
models. Only 34 of the 91 applicants had d-values
> 0, so the weighted model has a much smaller
sample size, but shows a much stronger trend.

DISCUSSION

Raters tend to agree more about the lowest and
highest quality applicant interviews. This agreement
is not a mathematical artefact: the simulated set
contains much more inter-rater disagreement at
extreme ratings than observed sets 1 or 2 (Fig. 2).
Raters tend to disagree more than chance about
applicants whom 1 rater has deemed average. These
moderate ratings are actually �negatively reliable�,
suggesting an invalid use of the modal response,
perhaps denoting �I don�t know’ rather than �average
applicant�. If so, these large inter-rater disagreements
reflect differences in confidence rather than sub-
stance. As raters rarely use levels 1 and 2, the modal
level 4 is effectively the midpoint on a 3-point scale;
these results mirror those finding midpoint responses
unreliable.13,14 Our d-weighted regression analysis
effectively treats moderate ratings as missing data
improving validity.
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The fact that the d-weighted regression was more
successful than the unweighted one is powerful given
that the equation for d was derived from a different
dataset. A second simulated dataset based on
observed set 2 might yield a different equation for d,
with even more predictive validity. A generalised
equation for d, incorporating many independent sets
of interview data, would likely yield highly stable
estimates of conditional reliability.

The above methods are computationally expensive,
but there are easy ways of approximating them. A
3-point scale (�unacceptable�, �outstanding� or �nei-
ther ⁄ unsure�) might be at least as informative as the
5-point scale analysed here, if raters used it similarly
to the way these raters used 3, 4 and 5. One could
correlate any existing Likert-like ratings with stu-
dents’ USMLE Step II scores (for instance), treating
modal responses as missing or not. The quantitative
method yielding the best correlation might also yield
better admissions decisions.

More importantly, these results suggest that ignoring
moderate interview ratings entirely during the
admissions process is preferable to using them when
computing larger weighted sum scores. Introducing
unreliable measures into weighted averages with
reliable ones can compromise the reliability of the
resulting score.6 Treating all moderate responses as
missing data eliminates the impact of the noise in
those responses, while allowing extreme scores
(which in these data have some predictive validity) to
influence applicants’ relative standings.

The equation for d in this analysis generalised from
observed set 1 to observed set 2 probably because the
interview processes were identical. Equation 1 is
unlikely to yield the same results for another inter-
view methodology at another institution. It provides a
continuous quantification of the certainty of inter-
view scores, allowing those scores a continuous
degree of importance, which is more informative
than making a simple missing ⁄ non-missing distinc-
tion. Transforming the rating scale by a d-like
equation (making low ratings more negative, high
ratings more positive, and moderate ratings more
zero-like) before computing a weighted average of all
applicant information would be easy. In this way
moderate scores would have no impact on the
weighted average (d ¼ 0), whereas non-moderate
scores would impact the overall score to the degree of
their extremity.

Using only the informative ranges of any measure will
reduce the amount of statistical noise, improve

reliability and possibly validity, and allow for better
admissions decisions. Any investigation of the reliab-
ility of measures used for such important decisions as
medical school admissions is admirable, but consid-
eration of conditional reliability can improve the
effectiveness of those decisions even more.
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BACKGROUND Internationally, there are increasing
numbers of women entering medicine. Although all
countries have different health care systems and social
contexts, all still show horizontal (women concentra-
ted in certain areas of work) and vertical (women un-
der represented at higher levels of the professions)
segregation. There is much discussion and competing
explanations about the implications of the increasing
numbers of women in the medical profession.

AIMS The purpose of this review was to explore the
evidence, issues and explanations to understand the
effects of the changing composition of the medical
profession.

CONCLUSIONS This review identified evidence that
delineates some of the effects of gender on the cul-
ture, practice and organisation of medicine. There
are problems with some of the research methodolo-
gies and we identify areas for further research. To
understand the effects of the changing gender com-
position of medicine it will be necessary to use more
sophisticated research designs to explore the struc-
tural, economic, historical and social contexts that
interact to produce medical culture. This will provide
a basis for exploring the impact and implications of
these changes and has immediate relevance for
workforce planning and understanding both the
changing nature of health professions’ education and
health care delivery.

KEYWORDS, physicians, women ⁄ *trends; *culture;
clinical competence ⁄ *standards; health man-
power ⁄ *organisation and administration; motivation;
attitude of health personnel; educational status;
communication; physician–patient relations; review
(publication type).
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INTRODUCTION

Changes in the gender composition of medicine have
been reported from the United Kingdom, the Neth-
erlands, Norway, Sweden, Finland, Russia, Australia,
Canada and the United States.1–11 Within the United
Kingdom12,13 in 2003, 25% of all hospital consultants
and 39% of specialist registrars were female. Simi-
larly, 39% of general practitioners (GPs) and 60% of
GP registrars were female. In 1993 17% of hospital
consultants were female, as were 29% of GPs.
Although these countries have different health care
systems and social contexts, all still show horizontal
(women concentrated in certain areas of work) and
vertical (women under represented at higher levels of
the professions) segregation.

There is much discussion and competing explana-
tions about the implications of the increasing num-
bers of women in the medical profession. These
explanations can be categorised broadly as follows:

• More women in medicine will have significant
implications for workforce planning because
some commentators believe that women are more
likely to work part time and ⁄ or take career
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breaks.14–18 Recently, the President of the Royal
College of Physicians expressed concern about
this aspect of the �feminisation� of medicine.19

• Others argue that, ultimately, increasing numbers
of women in the professions will affect the way in
which health care is organised and delivered and
the ways in which the profession is practised; this
argument is often based on essentialist assump-
tions ) that women have different qualities and
abilities and may work in different ways from men.

• Still others argue that the effects are gender
neutral because there is some evidence that
although there may be differences in perceptions
and priorities between male and female students
at the start of their training, these differences
disappear during training.

• Another group argues that medicine has rigid
structural inequalities and subtle mechanisms that
exert and preserve male dominance and prestige.

It will be evident that all these arguments are based
on (usually) implicit assumptions about the nature of
medicine and that the tenets, and implications, are
contradictory ) at least to some extent. It will also be
apparent that these arguments are of great relevance
to medical education. We undertook an extensive
literature review in order to understand more clearly
the effects of the changing composition of the
medical profession. Two themes dominated the
literature ) culture and practices within medicine
and its occupational structures and hierarchies. This
paper examines the literature relating to culture and
practices; the findings in relation to occupational
structures and hierarchies will be published sepa-
rately.

METHODS

Relevant English language papers were identified
through online database searches of PsycINFO,
MEDLINE, ASSIA, Sociological Abstracts and ERIC
(international) from 1994 to 2004. The keywords
were �gender� and �medicine�, and where there was an
option to provide alternative keywords gender was
expanded with the addition of terms such as �sex� and
�women� and medicine was expanded to include the
terms �occupation�, �doctor� and �profession�. In
addition, a hand search was conducted of reprint
files, the reference sections of review articles and
other publications. Papers which referred explicitly
to medical education, training and careers were
included while those concerned with sex and gender
differences in health and illness were excluded.

CULTURE AND PRACTICE OF MEDICINE

There is an extensive literature concerned with
investigating how the culture and practice of medi-
cine is affected by gender. For clarity, it is reported
under the following subsections: motivations and
attitudes, differential performance, clinical skills and
experience, communication skills, patients’ percep-
tions and whether women practice medicine differ-
ently. Identifiable gender differences would have
consequential implications for medical education at
all levels; the findings are summarised in this section
and the implications are considered in the final
section. The purpose of this paper is to present an
overview of the relevant literature and identify some

student characteristics and attitudes

Overview

What is already known on this subject?

There are increasing numbers of women in
medicine and competing explanations about
the effects on the practice and organisation of
medicine.

What this study adds

There is some evidence about the effects of
gender on the culture, practice and organisa-
tion of medicine. There are problems with
some of the research methodologies used and
we identify areas for further research. There is
a need for further research to explore the
impact and implications of these changes in
the gender composition of medicine. This
would have immediate relevance for medical
education, both for understanding the chan-
ging nature of health professions’ education
and health care delivery and workforce plan-
ning.

Suggestions for further research

To understand the effects of the changing
gender composition of medicine it will be
necessary to use more sophisticated research
designs to explore the structural, economic,
historical and social contexts that interact to
produce medical culture.
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pertinent issues; space constraints mean that we are
unable to consider all relevant issues in detail. There
were significant methodological weaknesses in much
of the research reported here and they are high-
lighted in the subsequent section.

Motivations and attitudes

Much of the published research was concerned with
whether female and male medical students have
different motivations and attitudes to training and
medical practice. Relative proportions of applicants
to medicine are changing; in the United Kingdom
more than 60% of medical students are women.
Similarly, in the United States, there has been a
progressive decrease in male applicants to medicine
and a substantial rise in female applicants.20 Reasons
for this are not clear; one suggestion is that this is due
to boys’ relative educational under-performance, but
the finding that males’ pre-admission scores were
higher21 does not substantiate this. Another sugges-
tion is that men are entering more lucrative profes-
sions such as business, law and information
technology.22 In addition, medicine and dentistry are
attracting a greater proportion of minority ethnic
applicants than their relative size in the general
population.23

Some studies have identified gender differences in
motivations for applying to medical school. They
suggest that male applicants are more motivated by
financial, prestige, scientific and technical issues,
whereas female applicants stress more �person orien-
tated� humanistic and altruistic reasons (the Nether-
lands;24 Finland,25 Norway,26 United States27–29). US
female trainee doctors expect lower incomes5 and
tend not to cite financial reasons for entering the
profession.30,31 UK male hospital doctors agreed
more with statements that positioned doctors as
�natural leaders�, favouring private practice, protect-
ing their role and duties against other professionals,
and statements that bolstered their sense of clinical
autonomy. Female GPs were more likely to agree with
statements that favoured the notion of a non-hierar-
chical multi-disciplinary team.32 Searle noted that:
�women want to share power, to break down some of
the individualism and move to collectivism�33 (p. 719).
However, US and Mexican female doctors did not
hold more positive attitudes to doctor–nurse colla-
boration than their male counterparts.34

Other researchers have found that gender differ-
ences are minimal, at best, and of little explanatory
value. Australian medical students reported that the
opportunity to help people and the scientific nature

of medicine were their main motivating factors;
prestige and the high academic entry requirements
were ranked as the lowest motivations by both
genders.35 Norwegian studies found that women are
increasingly ranking �status and security� and �natural
science interests� nearly as highly as men.26,36 A
survey of Israeli students found limited support for
gender differences in work values and medicine
showed the fewest gender differences compared to
humanities and social sciences and engineering
faculties.37 A cross-cultural study found that US,
Japan and Slovenia women’s career motivations were
nearly as high as men’s and gender differences were
tiny in comparison to relative cross-cultural differ-
ences.38

North American studies have identified gender
differences in attitudes towards health promo-
tion;39,40 towards people with a disability;41 to patient-
centred approaches;42 to indigent patients;43 to
patient–doctor communication;44 to disadvantaged
patients;45 and value placed on humanistic and
psychosocial orientations.4,18,27,46,47

One weakness of much of the above research is that
attitudes and motivations are assumed to be fixed.
However, medical students’ attitudes change during
training and become more doctor-centred or pater-
nalistic,42,47 although a Canadian study found that
while there was evidence of an overall decline in
attitude scores (in areas such as social factors,
paramedical co-operation, preventative medicine,
doctor–patient relations) female attitudes remained
persistently more positive.48 Conversely, no gender
differences were present in attitudes to patient-
centredness in the Netherlands.49

In general these studies suggest that, if there are any
gender differences in motivations, they are narrow-
ing. Furthermore, any such differences may be due to
women being more likely to give responses they
perceive to be socially desirable.48

Differential academic performance

Studies comparing academic performance do not
always identify gender differences; for example, US
performance-based examinations of clinical compet-
ence50 and in residency performance after gradu-
ation.51 Another US study found that males performed
better than women on basic-science examinations of
knowledge but the same on clinical-science examina-
tions of knowledge.52 Additionally, there may be
under-reporting because studies finding no differ-
ences are less likely to be reported and published.
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However, there a number of reports that women
outperformed men: in psychiatric examinations in
the United States53 and Nigeria;54 in obstetrics and
gynaecology skills55 (United States) and US clinical
performance examinations.56 Female medical stu-
dents in Ireland were more likely to achieve honours,
especially in paediatrics, psychiatry and obstetrics and
gynaecology.57 US women achieved higher clinical
grades in ambulatory care and surgical clerk-
ships.58,59 However, most such gender differences in
medical school performance are so small (in terms of
differences in marks) that they are of little practical
importance. These results come from large-scale
study designs, so small differences in means give
statistically significant results.21,60

Clinical skills and experience

There is some research indicating that women and
men have somewhat different clinical experiences. A
US study found a strong correlation between per-
ceptions of competence and number of procedures
completed ) the more procedures completed the
more competent a trainee felt. Female family practice
students reported performing and completing signi-
ficantly fewer procedures and felt competent to
perform statistically fewer procedures than men.61

Another US study62 found no difference in the
majority of clinical skills experience in a family
medicine preceptorship, but male and female stu-
dents were seen to differ in relative experience of
�gender-specific skills�. Women gained more experi-
ence in dealing with anxiety and depression as well as
7 of 12 �female specific� skills, whereas men gained
more experience in 2 of 3 male specific skills. One US
study found women internal medicine trainees were
less comfortable performing invasive procedures
such as endotracheal intubation.63 Norwegian female
house officers reported having a lower number of
skills than their male counterparts, particularly sur-
gical skills.64 Male students may gain less experience
of intimate examinations on female patients, but
these differences were very small.60

It has been suggested that access to clinical experi-
ence is based on a personal ability to insist on the
right to learn new operations and procedures in a
highly competitive environment65 (Norway). Various
US surveys have found that women do not feel
welcome in medical school environments or as equal
members of scientific communities,66 and this may
affect their clinical experience.

However, most of these studies use self-report meth-
odology and there is evidence that men tend to over-

report their level of skill, whereas women tend to
underestimate their ability and lack self-confid-
ence.67–69 There is also a strong argument that
clinical experiences for both genders are inadequate
and that all medical students need more clinical
experience.61,62

Communication skills

Various studies have found that male and female
doctors are likely to use different communication
styles. For example, in the United Kingdom, Nether-
lands and United States male doctors were more likely
to speak in an authoritative manner, give direct
commands to patients, interrupt more, are perceived
as more imposing and presumptuous, spend less time
with patients, make fewer positive statements and smile
and nod less.70–80 It is argued that this enables the
doctor to gain tight control over the interaction while
also inhibiting patients’ responses,81 and that women
patients may consequently become passive and sub-
missive and less forthcoming with questions and
opinions.82 A small Turkish study83 found male doc-
tors used more distant hierarchical communication
while female doctors used more egalitarian, empa-
thetic communication and were more likely to des-
cribe diagnoses and treatments in non-technical
language. In the Netherlands women devoted more
time to first visits, new patients and family matters.84

Female gynaecologists perform longer physical exam-
inations, express more agreement with the patient and
ask fewer medical questions.85,86 US male and female
obstetricians and gynaecologists did not differ on most
categories of emotional and psychosocial exchange.78

However, studies79,87,88 that attempt to look for more
objective markers of talk tend to find few gender
differences in variables such as mean words per
consultation, frequency of question tags and mitiga-
ted directives, number of interruptions, emotionally
focused talk and negative comments (United King-
dom, United States). Other studies10 have found no
gender differences in length of visits and physical
examinations (Canada) and interpersonal relation-
ships are perceived as relatively unproblematic for
both genders.4 Many gender similarities in practice
style have also been emphasised.89

Pringle90 noted the trend in medical culture to
exaggerate the �feminine� qualities of women in
communication, empathy and care, for women to be
considered good empathetic communicators may
confer short-term advantages over their male coun-
terparts. This may be a double-edged sword, ulti-
mately restricting women to successful practice only
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as the �new human face of a humbler form of medical
practice�. For example, UK female GPs complained of
overt pressure to focus on women’s and children’s
health matters, expectations to be more sympathetic,
approachable and empathetic, as well as to perform
the �emotion work� of managing the practice in
caring for staff and patients. These attributes were
viewed as an optional extra and not integral to male
GPs’ work identity.91

There is a growing recognition in the literature that
there may not be gender-specific communication
styles. A US study which required participants to rate
video consultations found that communication style,
not gender, was more important in determining
patient response to a doctor.92 Interview studies with
Swedish GPs indicated that listening skills, for exam-
ple, were not gender-specific attributes.93 UK and US
studies have found that extra training in communica-
tion skills improves performance for both genders.94,95

Patients’ perceptions

US and Dutch studies found that patients spoke more,
disclosed more biomedical and psychosocial informa-
tion, made more positive statements, were more
assertive and interrupted female doctors more.
Patients of female doctors were also less irritated or
anxious than patients of male doctors.73,96 US patients
preferred male doctors for their perceived technical
competence, whereas preferences for female doctors
were based on beliefs that they expressed more
humanistic behaviours.97 Another US study found that
participants who viewed a consultation featuring a
male doctor recalled significantly more medical
information than a consultation with a female doc-
tor.92 US doctors of both genders were more engaged
with their female patients and patients were more
disappointed if their female doctor was not as
approachable or warm as expected.73,75

Women tend to make the majority of the health care
decisions for their families, prefer a female doctor and
use health services more frequently10,18,98–100 (United
States, Canada, the Netherlands). In addition female
patients prefer a female doctor for intimate examina-
tions101,102 and US trainees reported being more
comfortable in performing same-sex intimate exami-
nations.103 Belgian patients of female gynaecologists
perceive them as more attentive and informative,104

while Dutch patients reported feeling more at ease
during internal examinations and could talk freely.100

These findings demonstrate that medical encoun-
ters are shaped by gendered expectations and

stereotypes which influence reported differences in
doctor–patient communication. Although there may
be some evidence that male and female doctors
have different communication styles, it may be that
these differences arise through the expectations
and stereotypes of the patient, doctors and observ-
ers. In this sense, hidden rules for appropriate
behaviour, treatment and appearance of female
doctors are embedded within medical culture, as in
society generally.

Do women practise medicine differently?

Some researchers postulate that female doctors
provide a more intensive therapeutic milieu that
could lead to more open exchange and compre-
hensive diagnosis and treatment.77 Female US
doctors provided more screening tests and preven-
tative medical counselling than their male coun-
terparts;105–107 more cholesterol tests for their
female patients;108 influenza injections and faecal
occult blood checks;109 and more outpatient diag-
nostic imaging studies.110 However, conflicting
studies111 found no difference in influenza injec-
tions, cholesterol tests or breast and pelvic exam-
inations given by male and female doctors (United
States). When specialty and practice settings are
controlled for there is no evidence that Norwegian
female doctors differ from male doctors in their
diagnosis and treatment decisions,112 and US doc-
tors’ gender had little effect on whether patients
expressed complaints or compliance with long-term
medication.113

Other research has looked for gender differences in
work patterns. Although US and Canadian women
were more likely to work in group practice, few
gender differences were found in group or solo
practice organisation.5,6,18 A consistent finding in
practice differences is that female doctors have a
higher proportion of female patients due to patient
preferences.10,18,98,99

There is conflicting evidence as to whether female
doctors have substantially higher rates of stress,
anxiety, depression and suicide than non-doctor
counterparts. In Canada it was found that female
medical students reported significantly higher stress
levels,114 but in the United States depression was
found to be as common in female doctors as among
other US women and suicide rates were lower.115 In
the United Kingdom female doctors were reported to
have an increased risk for suicide and minor psychi-
atric disorders than their male colleagues,116,117 but
this has been disputed.118
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Another area of research focuses on how interac-
tions between nurses and doctors could be
(re)producing traditional attitudes concerning the
role of women in medical culture. Nurses were less
respectful and confident in female doctors’ abilities
and offered less help, expecting female doctors to
tidy up after themselves119,120 (Norway, United
States). US female doctors monitored their com-
munication more in an attempt to avoid appearing
either too demanding or not friendly enough and
had to justify their actions more than their male
counterparts.120

DISCUSSION AND CONCLUSIONS

This review highlights a set of complex issues
pertaining to the changing gender composition in
medicine and in particular indicates that there are
few, if any, enduring differences between women and
men in terms of motivations, academic performance
and competencies. We have also learned that some
studies identify gender differences in clinical skills
and medical practice generally; however, such find-
ings need to be treated with caution as gendered
expectations may influence reported differences
between women and men.

Summary of review findings

Motivations and attitudes

There is minimal evidence for gender differences in
medical students’ motivations and attitudes. Any
differences appear to be narrowing and may be a
function of the self-report methodology used in such
research. However, there is evidence that attitudes
change during training, not always in a �desired�
direction.

Differential academic performance

Some studies have identified gender differences in
academic performance (usually women outperform-
ing men) but the actual differences in terms of
percentage marks are small and so of little practical
significance. These differences may be inflated by the
large data sets generally used in such research.

Clinical skills and experience

Some studies have identified gender differences in
clinical skills and experience, but this may be due to
gender differences in estimating abilities and com-
petence. There is a need for greater understanding

about how clinical experience can be more effectively
structured and guided.

Communication skills and patient perceptions

The notion that there are gender specific compe-
tences is contested, but medical encounters are
shaped by gendered expectations which influence
reported differences in doctor–patient communica-
tions.

Do women practise medicine differently?

There is conflicting evidence about whether women
practise medicine differently.

Implications for medical education

These issues are obviously very important in medical
education, but there are no simple solutions for
medical educators. The culture and practice of
medicine is both shaped by and shapes the social
settings in which it is delivered and there is a need to
develop deeper understandings about this in medical
education. In particular:

• Personal and professional development is assu-
ming increasing importance in medical education
and therefore there is a need for enhanced
understandings about how attitudes develop,
including how they may be gendered.

• There do not appear to be gender differences, of
practical importance, in academic performance
although there may be significant gender differ-
ences in clinical skills and experience. There are
horizontal and vertical gender differences in
medical careers and promotion. Medical students
and faculty need to be aware of the relevant
statistics which highlight this, to be able to
evaluate critically the relevant literature and
understand the main explanations. This may help
students to report perceived barriers and injus-
tices more quickly and therefore to receive more
advice and support where appropriate. In turn, it
would be important for medical schools to put
into place relevant and adequate support for
those who come forward with gender-related
grievances.

• Gendered expectations shape health care inter-
actions and experiences, and therefore medical
students (and qualified doctors) need a greater
understanding about how gender (and others
issues pertaining to equality and diversity) affect
health, health care and their own experience and
practice of medicine.
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Future research directions

While much of the research reviewed here has
contributed towards delineating women’s current
position and identifying important research ques-
tions, there is a need for further research to
investigate the complexity of gender-related phe-
nomena within medical education in particular and
medicine in general. Part of the problem is that
there is a vast amount of work which often
produces conflicting findings. There is also a
particular problem with research which aims to
discern essential gender differences, because it is
predicated upon unquestioned essentialist assump-
tions about traits and complementary skills that
justify and reinforce women’s position in medical
culture. Gender relations are not fixed but are
maintained by the interaction of various processes
at different levels. The cultures and practices of
medicine are interrelated with the social contexts
in which health care is delivered, so approaches
aimed at isolating one factor, such as gender and
communication skills, are likely to fail to identify,
or explain, the complexities involved. Furthermore,
there is a lack of research and analysis into how
male doctors are contributing to modern medicine
that is indicative of the historically masculine
context in which medicine is embedded ) this is
demonstrated by frequent reference to the �femi-
nisation� of medicine. It is female doctors who are
researched as the �other�, whereas male doctors
receive little attention.

We are suggesting that future research will be best
served not by assuming or looking for sex differences,
but by examining where gender becomes relevant
and impacts on the education, training, practice and
career paths of doctors. Qualitative and longitudinal
research can help address some of the research
questions identified by this review:

• How do women [and men] account for their
decision to pursue a career in medicine?

• To what extent do women medical students and
doctors expect or perceive a male-dominated
culture within medicine?

• How does this affect their practice?
• What specific explicit and implicit barriers to

progression do women identify at different stages
in their training ⁄ careers?

• When and how do women reject the impact of
gender on their career experiences and promo-
tion?

• What strategies do women develop to �cope� with
the pressures generated by a career in medicine?

• Do women identify any advantages associated with
their gender within medicine?

Qualitative and longitudinal paradigms present exci-
ting possibilities to explore the cumulative career
disadvantage that women continue to face in medi-
cine. Such research also has the potential to offer
more sophisticated understandings of gender in
medicine.
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Factors affecting future choice of specialty among
first-year medical students of the University of the
West Indies, Trinidad
Nelleen S Baboolal & Gerard A Hutchinson

BACKGROUND This study was conducted to de-
termine factors that influence career choice among
1st-year medical students.

DESIGN AND METHODS A cross-sectional survey of
170 1st-year medical students from the University of
the West Indies, St Augustine Campus was under-
taken with a questionnaire designed to assess their
perceptions of careers in various specialties. Likert
scales were used to quantify the reasons for their
preferences.

RESULTS The response rate was 136 ⁄ 170 (80%). The
age of respondents ranged from 16 to 36 years, mean
20.45, SD 2.88. Of the generic factors students con-
sidered important in their choice of a specialty, stu-
dents ranked the ability to help patients the highest
(rating of 1.44), along with the diagnosis and treat-
ment of disease second (rating of 1.49); 38 (27.9%)
cited medicine, 26 (19.1%) surgery, 13 (9.6%) pae-
diatrics, 10 (7.4%) family practice and 4 (2.9%) psy-
chiatry as their chosen career. Students begin their
medical training with the view that a career in psy-
chiatry is less attractive than other specialties sur-
veyed. The average attractiveness was estimated as
surgery 1.64, medicine, 1.81, paediatrics 1.95 and
psychiatry 2.57. The differences between the averages
were highly significant (F ¼ 57.6, P < 0.001).

CONCLUSION The findings suggest that although
1st-year medical students rank the diagnosis and
treatment of disease and the ability to help patients as
the greatest influence in choosing a specialty, inter-
nal medicine was the most popular chosen career,

while the surgical specialties were identified as the
most attractive. Medical students have serious reser-
vations about psychiatry as a career choice.

KEYWORDS *career choice; Trinidad and Tobago;
students, medical ⁄ *psychology; *specialism; humans.

Medical Education: 2007; 41: 50–56
doi:10.1111/j.1365-2929.2006.02646.x

INTRODUCTION

The University of the West Indies is an international
institution serving as the principal tertiary educational
institution for countries of the Commonwealth
Caribbean,1 including Anguilla, Antigua ⁄ Barbuda,
the Bahamas, Barbados, Belize, the British Virgin
Islands, Cayman Islands, Dominica, Grenada, Jamaica,
Montserrat, St Christopher-Nevis, St Lucia, St Vincent
and the Grenadines, Trinidad and Tobago and the
Turks and Caicos Islands. Students are also admitted
from India, Canada, the United States and the United
Kingdom. Most recently students have been admitted
from Botswana in Southern Africa.1

Medicine is taught at four campuses, namely St
Augustine, Trinidad; Mona, Jamaica; Cave Hill,
Barbados and Nassau, Bahamas. The full 5-year
programme is offered in Trinidad and Jamaica.
Barbados and Bahamas offer only the final 2 clinical
years. The majority of students who undertake their 2
final clinical years in Barbados and the Bahamas
complete their first 3 years of pre-clinical and
paraclinical training in Trinidad.

The faculty of medical sciences follows the British
system of education and it is known for its fairly
rigorous medical training programme, which has
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produced some of the best doctors in the Caribbean
region, and several others who have distinguished
themselves in their respective fields in North America
and Europe.2

The faculty of medical sciences at Mona, Jamaica
began its history as the principal institution for
medical education in the Commonwealth Caribbean
in 1948. It was founded as the University College of the
West Indies, under the auspices of the University of
London. The faculty of medical sciences was the first
established faculty of what later became the University
of the West Indies (UWI). In 1967, the faculty
expanded to incorporate clinical teaching pro-
grammes at Cave Hill in Barbados and St Augustine in
Trinidad and Tobago and more recently the clinical

training programme started in Nassau, Bahamas. In
1989 the 2nd medical school, the faculty of medical
sciences, was opened at the St Augustine, Trinidad
campus. This school also has schools of dentistry,
pharmacy, veterinary medicine and advanced nursing
education.3

Since it opened in 1989, the faculty of medical
sciences (FMS), UWI St Augustine, Trinidad has
produced 1012 medical graduates. In order to
determine how medical education is orientated, it is
important to understand how undergraduates enter-
ing medical education perceive their future in terms
of the specialties which are of interest to them. This is
also relevant to the fulfillment of health needs in the
region and capacity to attract these graduates to stay
and practice in the Caribbean. In Jamaica, surgical
specialties ranked highest among choices in those
entering medical school followed by family medicine
and paediatrics.4 However, this study did not review
reasons for these choices but focused on why students
chose medicine in the first place, the most popular
reason being the opportunity to work with people.
Contact with patients is a universal reason cited for
studying medicine and choosing specialties.5 The way
the discipline is perceived, remuneration and social
prestige are important. The personality of the indi-
vidual is also a major contributor, as has been
confirmed recently in London, where students who
were inclined to be realistic preferred surgery while
those who were artistic were inclined toward psychi-
atry.6

The need to match student expectations and medical
education with the health needs of the region seems to
receive little attention and this may contribute to the
ongoing trend of permanent migration of doctors to
the developed world after graduation. This is not
unique to the Caribbean, as in the United Kingdom
doctors who chose either to migrate or to leave
medicine altogether cited lifestyle and working con-
ditions as the 2 main precipitants for their decisions.7

Multiple factors appear to influence specialty choice
in medical students.These include gender and resi-
dency conditions (e.g. part-time work and parental
leave availability),8 family background, parents’ socio-
economic status, prestige, income and faculty role
models,9 a strong early interest and curiosity in the
specialty,10 controllable lifestyle versus non-control-
lable lifestyle,11 local market forces,12 a committed
relationship,13 the influence of a faculty adviser14 and
the perception of employment availability. The final
choice results from a complex interplay between
extrinsic and intrinsic factors.

Overview

What is already known on this subject

Multiple factors appear to influence specialty
choice in medical students. These include
medical students’ characteristics, the medical
school, the influence of faculty advisors, resi-
dencies and certain aspects of the health care
system. The final choice results from a com-
plex interplay between extrinsic factors and
intrinisic factors.

What this study adds

This study is the first of its kind to be done in
the Caribbean and the findings add to the
existing international literature.

Suggestions for further research

Future research should focus on:

• Why students identified surgical specialties
as the most attractive career, but deemed
internal medicine as the most popular career
choice.

• Why students have a high level of antipathy
to psychiatry.

• How students’ views, on entering medical
school, are affected by the process of medical
education and exposure to the different
specialties.
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In order to establish their perceptions before they were
directly exposed to clinical experience in the various
areas of medicine, we sought the opinions of 1st-year
medical students who would include both recent
advanced level secondary (high) school graduates
together with those who had completed other under-
graduate degrees before entering medical school.

METHODS

Medical students in their 1st year in 2004 at the
University of the West Indies FMS, St Augustine
Campus were asked to participate voluntarily in a
study being conducted to assess the attitudes of
medical students toward various medical specialties.
Students who consented to participate completed a
survey anonymously regarding their attitudes to-
wards careers in various medical specialties. A
version of a survey developed by Feifel and Yu
Moutier15 was used. The survey required 15–
20 minutes to complete and consisted of 24 items;
the majority of the items were in a 5-point Likert
scale format, whereas some were in an open-ended
format. The questionnaire used in this study is
available from the corresponding author on re-
quest.

This study was approved by the ethics committee of
the FMS, the University of the West Indies, St
Augustine Campus.

The items explored five areas:

1 the demographic backgrounds of the students;
2 which generic factors students considered

important in their choice of a specialty;
3 the degree to which students were considering

possible careers among various medical specialties
(family practice, internal medicine, paediatrics,
surgery, obstetrics ⁄ gynaecology and psychiatry);

4 the degree to which students found various
specialties (internal medicine, surgery, paediatrics
and psychiatry) attractive as careers with regard to
the following aspects: financial reward, lifestyle,
job satisfaction, enjoyable work, the degree to
which patients are helped, prestige, interesting
subject, challenging work, drawing on all aspects
of medical training, reliable scientific basis, rap-
idly advancing understanding and treatment of
illness, bright and interesting future; and

5 their estimates of the degree to which others (e.g.
classmates, doctors, community) respected the
skills of doctors in various specialties (internal
medicine, surgery, paediatrics and psychiatry).

For each applicable item in this questionnaire
students were asked to provide a response for several
specialties, including psychiatry. Students were blind
to the specialty of the investigators.

Ratings of attractiveness of each specialty with regard
to various aspects were treated as continuous data.13

Other ratings by students were treated as descriptive;
these included which generic factors they considered
important in their choice of a specialty, the degree to
which they were considering various medical speci-
alties as possible careers and their estimates of the
degree to which others (e.g. classmates, doctors,
community) respected the skills of doctors in various
specialties.

Students were asked to rate the degree to which each
of three aspects of medicine, including research, the
diagnosis and treatment of disease and interpersonal
interaction with patients, interested them (1 ¼ most
interesting, 3 ¼ least interesting).

Students were also asked to rate the importance of
the following 6 factors in choosing a specialty:
lifestyle, prestige, ability, financial reward, interest-
ing ⁄ challenging work, ability to help people. They
were rated on a scale of 1–5 (1 ¼ very important,
2 ¼ important, 3 ¼ somewhat important, 4 ¼ of very
little importance, 5 ¼ not important).

RESULTS

The response rate was 136 ⁄ 170 (80%). The ages of
the respondents ranged from 16 to 36 years, with a
mean of 20.45, SD 2.88.

Table 1 displays the demographic characteristics of
the subjects of the 1st-year medical students. Females
constituted 57.4% of the respondents (Z ¼ 0.84,
P ¼ 0.2). East Indians were the majority ethnic group
(45.6%), while 64.7% were nationals of Trinidad and
Tobago. A total of 100 students (73.5%) had come
into medical school directly after advanced level
examinations without any other university experience
(Z ¼ 1.88, P ¼ 0.03).

When asked to rate the degree to which each of 3
aspects of medicine, including research, the diagno-
sis and treatment of disease and interpersonal inter-
action with patients, interested them students ranked
the diagnosis and treatment of disease 1st (rating of
1.44, SD 0.60), interpersonal interactions with
patients 2nd (rating of 1.47, SD 0.69), and scientific
research 3rd (rating of 2.29, SD 0.86, P < 0.001).
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Students rated the importance of the following 6
factors in choosing a specialty as follows: mainly, they
rated strongly the ability to help patients (average
rating of 1.20, SD 0.58), followed by intellectual
ability (average rating of 1.31, SD 0.59), interesting
and challenging work (average rating of 1.45, SD
0.68), lifestyle factors (average rating of 1.66, SD 0.88,
financial reward (average rating of 2.15, SD 0.90) and
prestige (average rating of 2.73, SD 1.27).

Figure 1 illustrates the degree to which 1st-year
medical students were considering various specialties
as prospective career options. For each specialty
approximately one-quarter of the students indicated
that they had not developed a strong opinion.
Among the remaining respondents, 38 (27.9%) cited
medicine as their chosen career, 26 (19.1%) surgery,
13 (9.6%) paediatrics, 10 (7.4%) family practice and
4 (2.9%) psychiatry.

Of 136 students, 4 (2.9%) identified psychiatry as the
career of choice, and only 22 (16.2%) considered it a
strong possibility; these were the smallest numbers
among any of the specialties in both of these
categories. Similarly, 34 (25%) considered it unlikely
that they would choose psychiatry as a career and 35
(25.7%) had already definitively ruled it out (�no
way�); 23 (16.9%) respondents had already definit-
ively ruled out obstetrics and gynaecology and 35
(25%) also considered it unlikely that they would
choose obstetrics as a career. These were the highest
proportions among any of the specialties surveyed for
both of these categories.

The responses given by 35 (25.7%) students who
definitively ruled out a career in psychiatry were
reviewed; 42.9% (n ¼ 35) cited a lack of interest in
the specialty and 11.4% (n ¼ 35) felt the specialty
was too emotionally draining, 8.6% (n ¼ 35) iden-
tified the patient population as a major aversive
factor and 5.7% (n ¼ 35) cited personal instability
and psychological problems as the reason for
definitively ruling out psychiatry as a career. One of
these respondents commented: �I am crazy, there-
fore I cannot help mad people�, 2.9% (n ¼ 35)
definitely did not wish to pursue a career because it
was felt that it lacked scientific foundation and
2.9% (n ¼ 35) did not wish to pursue a career in
psychiatry because it was felt that �all psychiatrists
are mad�.

Ratings of attractiveness (1 ¼ very attractive,
2 ¼ attractive, 3 ¼ neutral, 4 ¼ not attractive,
5 ¼ extremely unattractive) with regard to various
career aspects of the 4 specialties: internal medicine,
surgery, psychiatry and paediatrics revealed significant
differences across specialties for all aspects measured
(Table 2). Individual pairwise comparisons revealed
that students rated psychiatry lower than each of the
other 3 specialties with regard to financial reward,

Table 1 Demographic characteristics of 1st-year medical students

Characteristic n %

Gender
Male 57 41.9
Female 78 57.4
Not specified 1 0.7

Ethnicity
African 37 27.2
East Indian 62 45.6
Mixed 22 16.2
Caucasian 4 2.9
Chinese 2 1.5
Other 8 5.9
Not specified 1 0.7

Religious background
Catholic 32 23.5
Anglican 15 11.0
Pentecostal 15 11.0
Other Christian 21 15.4
Hindu 24 17.6
Muslim 13 9.6
No affiliation 6 4.4
Other 9 6.6
Not specified 1 0.7

Nationality
Trinidad and Tobago 88 64.7
Barbados 8 5.9
Jamaica 3 2.2
St. Lucia 1 0.7
Bahamas 9 6.6
Canada 4 2.9
Botswana 12 8.8
Other 11 8.1

First degree ⁄ major
None 100 73.5
Biological science 30 22.1
Physical science ⁄ mathematics 1 0.7
Psychology 1 0.7
Other 4 2.9
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Figure 1 Degree to which new medical students (n ¼ 136)
considered careers in various specialties.
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lifestyle, the degree to which it was a satisfying job,
dealing with an interesting subject matter, intellectu-
ally challenging, work, prestigious, helpful to patients,
intellectually challenging, prestige among the medical
community and public, the degree to which patients
are helped, drawing on all aspects of medical training,
advancing field of understanding and treatment,
expected to have a bright and interesting future, based
on a reliable scientific foundation, enjoyable and the
association with colleagues in the specialty. The
average attractiveness was estimated as surgery 1.64,
medicine, 1.81, paediatrics 1.95 and psychiatry 2.57.
The differences between the averages were highly
significant (F ¼ 57.6, P < 0.001). The differences of
means within each category were also significant
(P < 0.001).

When asked to estimate the degree to which they
(Fig. 2), their classmates (Fig. 3), other doctors
(Fig. 4) and their family (Fig. 5) respected the skills
and knowledge of doctors in each specialty, students
rated psychiatrists substantially lower than each of the

other 3 types of specialists. These differences persis-
ted even when the sample was stratified by gender
and academic background, suggesting that they are
representative of the entire population of students.

student characteristics and attitudes

Table 2 Ratings of attractiveness of career aspects of 4 medical specialties by medical students (n ¼ 136) in the 1st year of medical school

Career aspect

Internal medicine Surgery Paediatrics Psychiatry

Mean SD Mean SD Mean SD Mean SD

Financial reward 2.16 0.77 1.48 0.74 2.30 0.80 2.67 0.98
Lifestyle 2.34 0.97 2.61 1.26 2.25 1.02 2.94 1.06
Job satisfaction 1.80 0.83 1.72 0.85 1.87 1.08 2.74 1.04
Interesting subject matter 1.73 0.82 1.47 0.74 1.90 0.95 2.18 1.16
Intellectually challenging 1.68 0.83 1.42 0.78 1.95 0.97 2.12 1.15
Prestige among medical community 2.06 0.91 1.53 0.89 2.20 0.90 2.64 1.01
Prestige among public 1.79 0.88 1.56 0.95 1.99 0.98 2.66 1.02
Degree to which patients are helped 1.62 0.77 1.50 0.69 1.62 0.88 2.35 1.16
Training aspects drawn on 1.56 0.68 1.70 0.75 1.95 0.91 2.87 1.15
Advancing understanding and treatments 1.63 0.71 1.50 0.72 2.02 0.93 2.54 1.09
Bright and interesting future 1.75 0.80 1.49 0.78 1.88 0.99 2.62 1.15
Based on scientific foundation 1.64 0.76 1.48 0.69 1.80 0.92 2.54 1.09
Enjoyable work 1.80 0.88 1.84 1.04 1.74 0.98 2.75 1.26
Association with colleagues in specialty 1.73 0.77 1.73 0.93 1.87 0.94 2.42 1.09

1 ¼ very attractive, 2 ¼ attractive, 3 ¼ neutral, 4 ¼ not attractive, 5 ¼ extremely unattractive
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Figure 2 Degree to which new medical students (n ¼ 136)
respected doctors in various specialties.
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Figure 3 Degree to which new medical students (n ¼ 136)
estimated the respect given by classmates to doctors in
various specialties.
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Figure 4 Degree to which new medical students (n ¼ 136)
estimated the respect given by doctors to their colleagues in
various specialties.
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Students reported significantly less respect for the
professional skills of psychiatrists, and also estimated
that their classmates possessed even less respect for
psychiatrists and that doctors at their medical school
held psychiatrists in even lower esteem.

DISCUSSION

The response rate achieved in this study (80%) is
good, compared to others of a similar nature repor-
ted in the literature.4,15

The results suggest that helping patients and the
interpersonal interactions that cater to that process
are a major influence in choice of specialty at the
entry point of medical school. The diagnosis and
treatment of disease is also extremely important, and
this is perhaps related to the ability to help patients in
terms of providing effective treatment.

One of the most important findings of this study is
the high level of antipathy to psychiatry. The negative
attitudes toward psychiatry may be related to the
belief that the capacity to help patients is compro-
mised relative to the other specialties. Their attitudes
to psychiatry could also reflect their own perceptions
of mental illness and a reluctance to want to engage
with it at any level. They also suggested through their
responses that a relatively worse lifestyle and lack of
enjoyable work made psychiatry less attractive than
other specialties. The pre-existing negative attitudes
of these students are likely to reflect societal per-
ceptions and therefore change will be possible only
when society’s view of psychiatry undergoes a trans-
formation. There is a need to underline the relative
efficacy of treatments in psychiatry so that the general
perception that there is little benefit in psychiatric
treatment could also be allayed.

Interestingly scientific research was not deemed as
important as helping patients and prestige not as
important as performing interesting and challen-
ging work or lifestyle factors. The capacity to
demonstrate intellectual ability was also deemed
important. The choice of surgery as the most
popular was influenced by the perception of it as
intellectually challenging, with interesting subject
matter, a firm scientific foundation and financial
reward. Psychiatry was ranked poorly in all the areas
that were explored, and of particular interest is the
perception that this area is held in low esteem by
both classmates and members of the medical
profession. The relative lack of a scientific founda-
tion was also noted. This is consistent with findings
from previous studies of the attitudes of medical
students at various stages of their medical education,
which reveal a general negative attitude towards
psychiatry.15 A perceived lack of job satisfaction and
the inability to help patients seems to drive this
antipathy to psychiatry. Psychiatric services in the
country are relatively less developed and it is
thought that interventions are not particularly useful
or helpful. Beliefs in the population about the
aetiology of psychiatric illness arising out of super-
natural influences, rather than as a disease of the
brain, also influence this perception of psychiatry as
having little scientific basis. Discovery of the effect-
iveness of psychiatric treatment has been shown in
Canada to increase recruitment to psychiatry.16

Although the surgical specialties were identified as
the most attractive, internal medicine was the most
popular career choice. Bland and Isaac, in their 2002
study,11 hypothesise that the trend toward control-
lable lifestyle versus non-controllable lifestyle speci-
alties is affecting the number of students pursuing a
career in general surgery. Future research is needed
to explore this interesting finding.

Our study suggests that even upon entering medical
school, students have strong perceptions about their
future careers, and it would be interesting to follow
them over their training to determine how these
views are affected by the process of medical educa-
tion. Another challenge is to encourage an active
interest in scientific research, an area that seems to
be less attractive to these incoming students. Atten-
tion needs to be paid to the orientation period, so
that some of these preconceived ideas could be
discussed and students encouraged to have more
open-minded approaches to the various specialties. It
would also be instructive to measure their responses
after exposure to the various areas during their
medical training.
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Figure 5 Degree to which new medical students (n ¼ 136)
estimated the respect given by their families to doctors in
various specialties.
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The limitations of the study include, as with all
questionnaire surveys, non-responder bias as a possi-
bility, although the relatively high response rate is
likely to negate this. Structured questionnaires may
not capture some of the subtleties of views about
career choices and a more open-ended interview
format might be more suitable in capturing the
essence of what the respondents thought about the
various specialties.
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Effectiveness of medical school admissions criteria in
predicting residency ranking four years later
Christopher Peskun, Allan Detsky & Maureen Shandling

BACKGROUND Medical schools across Canada ex-
pend great effort in selecting students from a large
pool of qualified applicants. Non-cognitive assess-
ments are conducted by most schools in an effort to
ensure that medical students have the personal
characteristics of importance in the practice of
Medicine. We reviewed the ability of University of
Toronto academic and non-academic admission
assessments to predict ranking by Internal Medicine
and Family Medicine residency programmes.

METHODS The study sample consisted of students
who had entered the University of Toronto between
1994 and 1998 inclusive, and had then applied
through the Canadian resident matching programme
to positions in Family or Internal Medicine at the
University of Toronto in their graduating year. The
value of admissions variables in predicting medical
school performance and residency ranking was
assessed.

RESULTS Ranking in Internal Medicine correlated
significantly with undergraduate grade point
average (GPA) and the admissions non-cognitive
assessment. It also correlated with 2-year objective
structured clinical examination (OSCE) score,
clerkship grade in Internal Medicine, and final grade
in medical school. Ranking in Family Medicine
correlated with the admissions interview score. It also
correlated with 2nd-year OSCE score, clerkship
grade in Family Medicine, clerkship ward evaluation
in Internal Medicine and final grade in medical
school.

DISCUSSION The results of this study suggest that
cognitive as well as non-cognitive factors evaluated
during medical school admission are important in
predicting future success in Medicine. The non-cog-
nitive assessment provides additional value to stand-
ard academic criteria in predicting ranking by 2
residency programmes, and justifies its use as part of
the admissions process.

KEYWORDS *school admission criteria; *schools,
medical; Ontario; internship and residency ⁄ *stand-
ards; clinical competence ⁄ *standards; education,
medical, undergraduate ⁄ *standards.

Medical Education: 2007; 41: 57–64
doi:10.1111/j.1365-2929.2006.02647.x

INTRODUCTION

Faculties of Medicine, through their admissions
offices, are responsible for selecting a small number
of students from a large number of highly
qualified applicants for entry into medical school
programmes. The decisions regarding which students
matriculate into medical school have broad
implications, not only for applicants and medical
schools but for the general public at large, who are
dependent as health care consumers on the doctors
graduated.1–3 Admissions assessments include a
review of applicant’s academic profile and an attempt
to assess �non-academic� characteristics including
communication skills, altruism, empathy and
reliability as qualities expected of doctors. The ability
of the admissions process to select appropriately
matriculants with these characteristics is worthy of
scrutiny.4

Arguably, the most relevant impact of admissions
criteria is an outcome well beyond medical
school ) the performance of doctors in practice.
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Previous research on the validity of admissions
assessments has focused upon traditional outcomes,
such as medical school course examinations and
licensing (or qualifying) examinations.5,6 These are
most highly correlated with academic admissions
criteria, in particular grade point average (GPA)
and Medical College Admissions Test (MCAT),7–12

and may not capture fully the important personal
characteristics that admissions committees attempt
to evaluate. While a majority of medical schools
in North America use personal essays, reference
letters and interviews13–15 to gain insight into
non-cognitive characteristics, there is little evidence
regarding the effectiveness of these criteria. The
limited data available regarding the relationship
between non-academic admissions criteria,
medical school performance and residency
ranking suggest that non-academic criteria are
important in predicting success beyond medical
school.6,16–19

In this study we attempted to assess the predictive
validity of medical school application components in
a novel fashion, by estimating the association
between the components of the University of
Toronto medical school application process and the
ranking of students by 2 major postgraduate resi-
dency programmes at the University of Toronto. The

rank given to a medical student by a residency
programme was used as an outcome variable reflect-
ing competencies in both cognitive and non-cogni-
tive domains. We also assessed the predictive validity
of admissions criteria in predicting both academic
and non-cognitive medical school performance, dur-
ing pre-clerkship and clerkship.

We hypothesised that the assessment of non-cognitive
characteristics during the medical school
application process provides value in addition to that
provided by academic criteria with respect to an
applicant’s ranking by postgraduate residency
programmes. Through this study we hoped to gain a
better understanding of the utility of admissions
components in predicting success in medical school
and beyond.

METHODS

We assessed the value of standard University
of Toronto admissions data of applicants
subsequently attending the University of Toronto
medical school, in predicting ranking by
postgraduate Internal Medicine and Family
Medicine residency programmes and performance
in medical school.

Sample

The study sample consisted of 5 classes of
University of Toronto medical school students who
completed their degrees and applied for residency
in Internal Medicine or Family Medicine at the
University of Toronto. The subjects had applied to
medical school from 1994 to 1998 inclusive, and
applied for postgraduate training from 1999 to 2003
inclusive.

Study approval was obtained from the health sciences
research ethics board of the University of Toronto. A
database was compiled and statistical analysis was
carried out utilising blinded data.

Variables

Admission variables

Applicants to the University of Toronto medical
school were evaluated by an assessment which incor-
porated academic measures (undergraduate GPA,
numerical MCAT score) and non-academic measures
(personal essay, autobiographical sketch, letters of
reference and interview).

student characteristics and attitudes

Overview

What is already known on this subject

Undergraduate GPA and MCAT scores are
correlated with academic performance in
medical school

What this study adds

Non-cognitive measures assessed at admission
to medical school correlate with non-cognitive
performance measures in medical school as
well as overall residency ranking

Suggestions for further research

Methods for optimising cognitive and non-
cognitive evaluation of students at the time of
medical school application to predict future
success in Medicine
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Undergraduate applicants were considered for
admission if their GPA was greater than 3.60 of 4.00.
If applicants also met MCAT threshold requirements
they were eligible for further consideration through a
non-cognitive assessment. The non-cognitive assess-
ment consisted of independent reviews of an auto-
biographical sketch (a listing of extra-curricular
activities), personal essay and reference letters by 3
evaluators (a faculty member, a medical student and
a member of the community) who assigned scores
independently out of 6.

The GPA and non-cognitive assessment score were
then combined, with a 60 : 40 weighting. The top
450 candidates were invited for a semi-structured
interview conducted jointly by a faculty member and
2nd-year medical student. An interview score out of
10 was assigned to each applicant and all inter-
viewed candidates were then ranked based on scores
with weightings of 60% GPA, 20% interview and
20% non-cognitive assessment, to yield a final
application score out of 30. This score was defined
as Max30 and formed the basis for final ranking of
applicants.

Medical school variables

Several medical school outcome measures [objective
structured clinical examination (OSCE) score, Inter-
nal Medicine and Family Medicine clerkship grades
and ward evaluations and final medical school grade]
were considered.

A 10-station OSCE is administered at the end of the
2nd academic year, and evaluates students across
multiple cognitive and non-cognitive domains. For
the purpose of this study an OSCE score variable was
defined as the average of all non-cognitive domain
scores. The OSCE score variable ranged between 1
and 5 and was correlated with both admissions
variables and residency ranking.

Clerkship ward evaluations are conducted at the
University of Toronto using standardised forms to
evaluate students across multiple cognitive and non-
cognitive domains. For the purpose of this study the
clerkship ward variables were defined as the propor-
tion of scores across all predominantly non-cognitive
domains in which a student obtained an exceptional
mark. These clerkship ward scores ranged between 0
and 1 and were correlated with residency ranking.

The final clerkship grades in Family Medicine and
Internal Medicine, a combination of ward and
examination scores, as well as the overall final grade

in medical school, were assessed as predictors of
residency ranking.

The final medical school grade (weighted average of
all academic performance throughout the 4 years of
medical school) was correlated with both admissions
variables and residency ranking.

Residency ranking

In the years studied, the University of Toronto
Internal Medicine programme utilised review of
transcripts, reference letters and a personal interview
in ranking applicants. All applicants were invited to
interview. The Family Medicine programme first
assessed files of all applicants, eliminated students
with poor academic records and offered interviews to
all other applicants. The interview assessment inclu-
ded an OSCE, assessing interview ⁄ communication
skills. Applicants were ranked based on all
components of the assessment.

Study design

The utility of admissions variables (GPA, MCAT,
interview, non-cognitive assessment, Max30) in pre-
dicting residency ranking and medical school varia-
bles (2nd-year OSCE, final grade) was assessed. In
addition, the predictive value of medical school
variables (2nd-year OSCE, Internal Medicine and
Family Medicine clerkship grades and ward evalua-
tions and final medical school grade) in determining
residency ranking was also assessed.

Statistical techniques

Using both univariate and multivariate techniques
the analyses described above were completed. The
numerical rankings of candidates applying to Inter-
nal Medicine were collapsed into 3 approximately
equal categories: rank 1–40, 41–90 or > 90. These
categories were chosen based on the fact that those in
the top category had a very high likelihood of
acceptance, whereas those in the lowest category were
certain not to be accepted. As a result of this
categorical designation, a logistic regression
model based on binary collapse was utilised during
analysis.

Because there was less predictability in the matching
process in Family Medicine, ranking was weighted
equally from highest to lowest and was treated as a
continuous variable. A linear regression model was
therefore used in the analysis involving Family
Medicine residency rank as the outcome variable.
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The results are expressed in terms of slope of the
regression line. As a result of these differences in
data and statistical analysis, results for Internal
Medicine are expressed throughout in terms of odds
ratios, while those for Family Medicine are ex-
pressed in terms of slope. The units of the odds
ratios for Internal Medicine results and the slopes
for Family Medicine results were standardised for 1
standard deviation (SD) of the variable of interest.
Through this standardisation, comparison of the
results between both programmes is possible. A
small proportion of candidates had applied for
postgraduate training in both Internal Medicine and
Family Medicine. Due to the blinded nature of the
residency application process, these applicants had
the ability to be ranked equally and independently
by each residency programme and as such were
considered to be independent members of both
cohorts.

For all analyses involving the continuous outcome
variables of OSCE score and final grade in
medical school the results were expressed in terms
of slope. The units of slopes in these cases were
once again standardised for 1 SD of the variable of
interest.

RESULTS

Table 1 displays the descriptive summary statistics for
each of the predictor variables stratified based on
whether the subject had applied to postgraduate
training in Internal Medicine or Family Medicine.
There were 315 subjects who applied to the Internal
Medicine residency programme and 345 subjects who
applied to the Family Medicine residency programme

between the years 1999 and 2003. Those applying to
Internal Medicine had statistically significant higher
scores on the MCAT (P ¼ 0.0015), final grade in
medical school (P ¼ 0.0015), Internal Medicine final
grades (P < 0.0001) and Internal Medicine clerkship
ward evaluation (P < 0.0001). Those applying to
Family Medicine had significantly higher scores on
the 2nd-year OSCE (P ¼ 0.0168).

Table 2 depicts the univariate correlations between
the admissions predictor variables and residency
programme rank for Internal Medicine and Family
Medicine. Residency rank in Internal Medicine was
correlated significantly with GPA [OR ¼ 1.24, 95%
CI (1.02, 1.51), P ¼ 0.0296], Max30 [OR ¼ 1.33,
95% CI (1.11, 1.60), P ¼ 0.0018] and non-cognitive
assessment [OR ¼ 1.24, 95% CI (1.01, 1.53),
P ¼ 0.0394]. There was a trend towards significance
between MCAT and rank in Internal Medicine
[OR ¼ 1.22, 95% CI (1.00, 1.50), P ¼ 0.0524].

Residency rank in Family Medicine was correlated
significantly with the admissions interview
(slope ¼ 3.8609, P ¼ 0.0209) and there was a
trend towards significance between non-cognitive
assessment and Family Medicine ranking
(slope ¼ 2.9147, P ¼ 0.0726). There was no
relationship between GPA, MCAT, Max30 and Family
Medicine ranking.

Table 3 depicts the multivariate correlations between
the admissions predictor variables and residency
programme rank for Internal Medicine and Family
Medicine. The variables that were significant in the
univariate analysis remained significant in the multi-
variate analysis. Residency rank in Internal Medicine
was correlated significantly with GPA [OR ¼ 1.27,

student characteristics and attitudes

Table 1 Descriptive statistics for students applying to Internal Medicine and Family Medicine. (MCAT ¼ numeric sum of physical sciences, biological sciences and

verbal reasoning)

Predictor variable

Internal Medicine (n¼315) Family Medicine (n¼335)

P-valueMean SD Min Max Mean SD Min Max

GPA 3.79 0.26 2.04 4 3.75 0.28 2.04 4 0.1467
MCAT 31.38 4.04 22 42 30.39 3.80 21 41 0.0015

Non Cognitive Assessment 4.44 0.69 2.67 6 4.44 0.70 3 6 0.9066
Interview 17.39 1.49 11 20 17.46 1.44 13 20 0.5475
MAX30 21.63 5.77 6.34 29 20.96 5.98 3.33 28.67 0.1506
Final Grade 81.92 3.09 72.62 89.49 81.16 2.98 72.03 87.96 0.0015

OSCE 3.56 0.32 2.35 4.4 3.62 0.33 2.35 4.4 0.0168

Internal Medicine Grade 81.74 4.65 65 92 79.37 4.42 66 92 0.0000

Internal Medicine Ward 0.65 0.34 0 1 0.52 0.36 0 1 0.0000

Family Medicine Grade 79.07 3.83 60 89 78.78 3.76 60 89 0.3293
Family Medicine Ward 0.39 0.32 0 1 0.35 0.32 0 1 0.1533
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95% CI (1.02, 1.60), P ¼ 0.0332] and non-cognitive
assessment [OR ¼ 1.28, 95% CI (1.03, 1.58),
P ¼ 0.0232]. Residency rank in Family Medicine was
correlated significantly with the interview
(slope ¼ 3.7975, P ¼ 0.019).

Table 4 depicts the correlations between admissions
predictor variables and OSCE score. In this analysis
all study subjects were grouped together. OSCE score
was correlated significantly with non-cognitive assess-
ment (slope ¼ 0.0416, P ¼ 0.0371) and the interview
(slope ¼ 0.0218, P ¼ 0.0234).

Table 5 depicts the correlations between admissions
predictor variables and final grade in medical school.
In this analysis all study subjects were grouped
together. Final grade in medical school was correlated
significantly with GPA (slope ¼ 1.1174, P < 0.0001),
MCAT (slope ¼ 0.5352, P < 0.0001) and non-
cognitive assessment (slope ¼ 0.2643, P ¼ 0.0249).

Table 6 depicts the correlations between the subjects’
academic performance in medical school and their
residency rank in Internal Medicine and Family
Medicine. Residency rank in Internal Medicine was
correlated significantly with OSCE score [OR ¼ 1.99,
95% CI (1.57, 2.51), P < 0.0001], Internal Medicine
clerkship final grade [OR ¼ 2.65, 95% CI (1.70,
4.13), P < 0.0001] and final grade in medical school
[OR ¼ 2.54, 95% CI (1.73, 3.71), P < 0.0001].
Residency rank in Family Medicine was correlated
significantly with OSCE score (slope ¼ 12.212,
P < 0.0001), Internal Medicine clerkship ward
evaluation (slope ¼ 3.929, P ¼ 0.0338), Family
Medicine clerkship final grade (slope ¼ 7.472,
P ¼ 0.0017) and final grade in medical school
(slope ¼ 5.794, P ¼ 0.0049).

Table 2 Univariate analysis of admissions components and residency rank in internal medicine and family medicine

Internal Medicine Family Medicine

Odds Ratio 95% Cl P-value Slope P-value

GPA 1.24- [1.02,1.51] 0.0296 0.0565 0.9689
MCAT 1.22 [1.00,1.50] 0.0524 0.5112 0.7618
Non Cognitive Assessment 1.24 [1.01,1.53] 0.0394 2.9147 0.0726
Interview 1.04 [0.85,1.27] 0.7188 3.8609 0.0209

Max30 1.33 [1.11,1.60] 0.0018 0.9257 0.4746

Table 3 Multivariate analysis of admissions components and residency rank in internal medicine and family medicine

Internal Medicine Family Medicine

Odds Ratio 95% Cl P-value Slope P-value

GPA 1.27 [1.02,1.598] 0.0332 0.8785 0.602
MCAT 1.15 [0.93,1.42] 0.2005 0.4-888 0.7685
Ncm Cognitive Assessment 1.28 [1.03,1.58] 0.0232 2.8305 0.0778
Interview 1.05 [0.86,1.29] 0.6171 3.7975 0.019

Table 4 Multivariate analysis of admission components and OSCE

scores for all applicants to internal medicine and family medicine

OSCE Scores

Slope P-value

GPA 0.0859 0.1029
MCAT )0.0024 0.4946
Non Cognitive Assessment 0.0416 0.0371

Interview 0.0218 0.0234

Max30 0.0025 0.2577

Table 5 Multivariate analysis of admissions components and final

grade in medical school for all applicants to internal medicine and

family medicine

Final Grade

Slope P-value

GPA 1.1174 <0.0001

MCAT 0.5352 <0.0001

Non Cognitive Assessment 0.2643 0.0249

Interview 0.1465 0.2126
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DISCUSSION

The findings of this study confirm our
hypothesis. Non-academic admissions variables
were predictive of residency ranking by 2 separate
residency programmes. The admission non-
cognitive assessment correlated with rank in
Internal Medicine, and the admissions interview
correlated with rank in Family Medicine. These
results demonstrate that there is a relationship
between non-academic assessments conducted at
admission to medical school and residency
programme ranking. We believe this demonstrates
evidence that admissions assessments provide
insight into prediction of overall effectiveness as a
doctor.

Our results confirm that GPA and MCAT provide
the best correlations with final grade in medical
school. This is consistent with the results of many
previous studies, proving that academically
successful applicants continue to achieve academic
success in medical school. In addition, this study
provides evidence that admissions non-academic
assessments (interview and non-cognitive assess-
ment) have value in predicting performance in
medical school domains weighted toward non-
cognitive characteristics. The OSCE score variable
we defined measured non-cognitive competencies,
and was predicted by the non-cognitive assessment
and the interview components of the admissions
process. These findings support a recent study
demonstrating a correlation between a �Multiple
Mini Interview� and pre-clerkship OSCE scores.20

However, the correlations between non-academic
predictors and outcomes in this study are less
strong than those between academic predictors and
outcomes. This may be due to difficulty in
defining and measuring reliably non-academic
characteristics.

Residency ranking in both Internal Medicine and
Family Medicine was also predicted by 2nd-year
OSCE score. This study therefore supports the
concept that an assessment of non-cognitive compe-
tencies at admission to medical school is predictive of
those competencies during medical school and
beyond, analogous to academic variables, where
undergraduate GPA predicts academic performance
in medical school and beyond.

The position in which a candidate is ranked when
applying for postgraduate training is a reflection of
the opinion of a residency committee regarding the
potential success of the candidate as a resident
doctor. Residency programmes attempt to assess
both cognitive and non-cognitive characteristics,
using criteria similar to those used in admissions
assessments, including reference letters and
interviews. This study shows that the ability to
predict proficiency within these domains may be
possible as early as the medical school admissions
process.

The results of this study suggest that while both
components are valued, the discipline of Internal
Medicine placed a relatively larger emphasis on
academic over non-academic performance than did
Family Medicine, and that that while both
programmes value non-cognitive characteristics,
Family Medicine may place a larger emphasis on
interpersonal communication skills, as evidenced by
ranking correlation with the admissions interview.
Further studies including students applying to
different residency programmes may provide
insight into the relationships between personal
characteristics, residency choices and residency
ranking.

There are several limitations to this study. Previous
studies suggested MCAT numerical scores (Biological
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Table 6 Multivariate analysis of medical school predictor variables and residency rank ininternal medicine and family medicine

Internal Medicine Family Medicine

Odds Ratio 95% Cl P-value Slope P-value

OSCE 1.99 [1.57,2.51] < 0.0001 12.2117 <0.0001

Internal Medicine Grade 2.65 [1.70,4.13] < 0.0001 -1.637 0.4692
Internal Medicine Ward 1.31 [0.96,1.78] 0.0873 3.929 0.0338

Family Medicine Grade 1.34 [0.89,2.02] 0.1645 7.472 0.0017

Family Medicine Ward 1.26 [0.89,1.78 0.1868 1.524 0.4549
Final Grade 2.54 [1.73,3.71] < 0.0001 5.794 0.0049
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Sciences [BS], Physical Sciences [PS] and Verbal
Reasoning [VR]) provide predictive value in pre-
clerkship, and that the writing sample correlates
more highly with clerkship performance, when
higher integrative abilities become more important.21

We did not assess this component of the MCAT in
this study, but did find evidence that the MCAT
scores predictive of pre-clerkship scores did not
correlate highly with final grades or residency ran-
kings. This suggests that as used at the University of
Toronto, MCAT scores are more highly predictive of
scores of knowledge acquisition in early years of
medical school but less predictive of integrated
medical performance.

The subjects of this study were a highly restricted
cohort, as they all achieved admission successfully to
the University of Toronto. In order to do so, they all
had high academic and non-academic admissions
scores. It is possible that the relative importance of
non-academic characteristics might be significantly
greater when measured over a less academically
restricted group of applicants, and might be dem-
onstrated by replication of this study in a more
diverse applicant population; for example, students
who applied to the University of Toronto but then
attended other medical schools.

The results of this study suggest that cognitive as
well as non-cognitive factors evaluated during
medical school admission are important in
predicting future success in Medicine. These
results provide justification for the ongoing use of
non-cognitive evaluations, and encourage further
investigation of the best means of carrying out
these assessments during application to medical
school.
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Risk factors for poor performance on the
undergraduate medical course: cohort study at
Nottingham University
Janet Yates & David James

OBJECTIVE To determine the risk factors for poor
performance at different stages of the undergraduate
medical course.

DESIGN Longitudinal retrospective cohort study of
progress on a 5-year undergraduate medical course.

SETTING The University of Nottingham medical
school.

PARTICIPANTS All students (594) who joined the
course in 3 consecutive years were followed
throughout their course until graduation, even if this
was delayed.

RESULTS Risk factors for poor performance varied at
different stages on the course. Students with lower A
levels were at increased risk throughout, but primar-
ily in the pre-clinical course. Non-white ethnicity was
also a risk factor, independent of domicile, but this
was associated more strongly with lower marks on the
clinical course. Males and those who received a later
offer of a place were at some risk throughout the
course. Overall attrition from the course was 5%, and
34 ⁄ 594 students (6%) spent more than the normal
5 years on the course.

CONCLUSION School performance remains an
important indicator of ability to cope with the pre-
clinical course. Further research is required to
understand why ethnic minority students may be
more at risk at all stages, but particularly in the clin-

ical course, and to increase their use of existing
support services if necessary.

KEYWORDS medical education undergraduate;
clinical competence/*standards; England; epidemio-
logic methods; risk factors; humans; male; female.

Medical Education: 2007; 41: 65–73
doi:10.1111/j.1365-2929.2006.02648.x

INTRODUCTION

A previous case–control study of �struggling� students
at the University of Nottingham medical school has
indicated that there were several factors which
independently predicted difficulties on the under-
graduate course.1 These included lower academic
achievement at school, the presence of �negative
comments� in the academic reference and the late
offer of a place. Males and those with lower General
Certificate of Secondary Examination (GCSE) sci-
ence grades were slightly at risk, and in UK students
for whom ethnicity was known, non-white origin also
conferred risk independently of domicile. In general,
these factors were the opposite of those known to
predict success.2,3

Although we chose a 4 : 1 ratio of controls : strug-
glers for that study and matched only on year-group
to avoid potential bias, a case–control study still has
statistical and methodological limitations. In that
study, we also used a composite definition of a
�struggler�. Thus, some students had difficulty
throughout both pre-clinical and clinical years, com-
pounded perhaps by personal or family problems,
while others had only single episodes of failure or
requested course suspension on purely personal
grounds without any academic failure. We therefore
decided to carry out a cohort study, examining the
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relationship between pre-admission characteristics
and course progress. The aim was to identify risk
factors for poor performance in formal appraisals at
different stages during the course.

METHODS

Identification of the cohort

All 594 medical students entering the course over 3
consecutive years were selected for the study. These
years were chosen because admissions criteria were
unchanged during this period and all students
should have left the course before the data were
collected. Exact details of the years have been
omitted in order to protect students’ confidentiality.

Data collection

Table 1 summarises the data collected. School
examination passes [GCSE, usually taken at age 15–
16 years, and advanced level (A level), taken at age
18–19 years] were scored and averaged for each

student (for GCSEs, A* ¼ 6, A ¼ 5, etc. and for A
levels, A ¼ 10, B ¼ 8, etc.). Ethnicity, as supplied by
each student to the Universities and Colleges
Admission Service (UCAS) or to the central university
records, was regrouped simply as white, non-white or
unknown. �Negative comments� in the head teacher’s
reference were defined as statements which sugges-
ted to us that the students might either struggle
academically or have unsuitable personal character-
istics for a future career in medicine.1

We obtained in-course examination marks and
degree classifications from faculty office files.

Course structure and examination at Nottingham

The undergraduate course is an integrated one and
students study within 4 over-arching topics: The Cell,
The Person, The Community, and Personal and
Professional Development. The first 2 years are
predominantly non-clinical, although students do
have some clinical contact. Examinations are held at
the end of each semester and at the time of this study
consisted mainly of true ⁄ false and short-answer
papers, together with practical assessments, and
contribute 50% of the marks for the BMedSci. In the
first half of the 3rd year every student undertakes a 4-
month supervised project, which is assessed by a
dissertation and a viva, and contributes 40% of the
marks for the BMedSci, the remaining 10% coming
from additional taught modules. The classification of
the BMedSci degree is determined by the overall
mark for the first 3 years (1st ¼ 70% or above; upper
2nd ¼ 60–69%; lower 2nd ¼ 50–59%; 3rd ¼ 40–
49%).

In the second half of their 3rd year the students start
the main clinical phases of their training, with
modules in a variety of clinical disciplines and with
assessments in each. In our analyses we used the
marks from the 1st and last written examinations in
both medicine and surgery, in years 3 and 5,
respectively, to provide an overview of clinical aca-
demic performance. We also used the aggregate
marks from the final-year clinical skills examinations
(objective structured clinical examinations, OSCEs)
for the 2 years for which these were available.

Markers of poor academic performance

A number of thresholds were defined to delineate the
poorest achievers in school examinations and at
various stages on the course. For school examination
scores and numerical marks on the course, we
selected the 15th centile for each variable, calculated

student characteristics and attitudes

Overview

What is already known on this subject

Ethnic minority status, lower levels of school
performance, male gender and the late offer
of a place are independent risk factors for
�struggling� on the medical course at Notting-
ham.

What this paper adds

Poorer school performance is associated with
lower marks in the pre-clinical course, whereas
non-white ethnicity is associated more strongly
with lower marks in the clinical course but is a
risk factor throughout; males and those with a
late offer of a place are somewhat at risk.

Suggestions for further research

This study could be complemented by equiv-
alent studies in other UK medical schools and
extension into the postgraduate years. De-
tailed qualitative studies could explore the
students’ perspective.
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separately within each year group. This level was
selected because it would approximate to 1 standard
deviation (SD) below the mean if the data had been
normally distributed.

We also set thresholds for failing 3 or more pre-
clinical examinations, achieving a lower grade of
BMedSci (lower 2nd or 3rd class) at the end of year 3,
or failing any clinical examinations. These markers
were the same for all year-groups.

An additional indication of serious academic prob-
lems, mainly in the clinical years, was attendance at
the Academic Progress Committee (APC) for advice
and support. This is not a precise marker because
there are no hard-and-fast rules for referral, which
is generally made at the discretion of senior
academic staff. In general, the Committee sees
those students with the worst academic perform-
ance in a given year.

Finally, we noted whether there was evidence of
completion of the 1st postgraduate year (pre-regis-
tration house officer, PRHO). This was simply the

presence of a copy of the record of in-house training
and assessment (RITA) in the undergraduate file.

Statistical analysis

SPSS version 13 was used for analysis. Primary outcome
variables were the academic markers of poor per-
formance at various stages in the course, as defined
above. Dichotomous variables for pre-admission
characteristics were compared individually against
these outcomes by v2 test. Multivariate analysis of
dichotomous factors was carried out by binary logistic
regression, using the backwards likelihood ratio (LR)
option, with the year of course entry included as a
categorical variable.

RESULTS

Attrition rates

A total of 594 students enrolled during the 3 years
under study. The UCAS forms were missing for 4
students, so only 590 records were used for detailed

Table 1 Data recorded for each student

Source and type of data Comment

1 From UCAS application form
UCAS number Unique ID generated by UCAS at course application
Age At course entry
Gender
Domicile Whether permanent address is in UK or overseas
Whether a �gap year� had been taken A gap year is defined as time out between A levels and University, but

not if used for further study or on an alternative course
Year of course entry

Number of passes and grades at GCSE* Not available for some non-UK or mature students
Number of passes and grades at GCSE science Not available for some non-UK or mature students
Number of passes and grades at A level� Not available for some mature students. General studies was not included
�Negative comments� from the academic reference See text for fuller explanation

2 Electronically from UCAS
Whether a previous degree was achieved
Self-defined ethnicity

Re-grouped as white or non-white. Data were supplemented from the
central university database

3 From undergraduate record
Timing of offer of place Designated as �late offer� if beyond end of March
Number of examinations failed in pre-clinical years
Average marks in year 1 and 2 examinations
Class of BMedSci awarded
Number of examinations or assessments failed in clinical years
Marks for first and last clinical exams and skills assessment Actual marks for first (end of 3rd year) and last (end of 5th year) written clinical

examinations in medicine and surgery, plus clinical examination skills (OSCEs)
at end of 5th year for 2 year-groups only

Award of BMBS
Evidence of 1st postgraduate year Copy of RITA form (record of in-house training and assessment) in

undergraduate file
Attendance at APC Students with severe or recurrent problems who were referred to the

APC for advice and support

*GCSE is the General Certificate of Secondary Education, State examination normally taken at age 15–16. �A level is the Advanced Level State
examination normally taken 2 years after GCSE.
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analysis, although these 4 students did proceed to
final graduation so are included in the overall totals
below.

Nineteen students either left or had their course
terminated in the first 2 pre-clinical years, leaving
575 ⁄ 594 (97%) who achieved their BMedSci at the
end of the 3rd year. Nine failed to complete their
clinical course, so ultimately 566 ⁄ 594 (95%) gradu-
ated Bachelor of Medicine ⁄ Bachelor of Surgery
(BMBS) at the end of their course. The overall
attrition rate was 4–5% in each year group and 34
students (6% of the intake) spent more than 5 years
on the course.

Pre-admission factors

Table 2 summarises the pre-admission data. Overall,
36% of the students were male and 15% came from
overseas. The majority (105 ⁄ 138, 76%) of non-whites
were of self-defined Asian origin (49 Indian, 4
Bangladeshi, 3 Pakistani, and the remaining 49
unspecified �Asian other�), with 30 (22%) Chinese
and 3 (2%) black Africans. The only highly signifi-
cant difference in pre-admission characteristics be-
tween year groups was in the proportion receiving a
late offer of a place, which varied from 4% to 25% (v2

37.3, P < 0.001). The �late offers� comprised 57
students who were denoted initially as reserves after
interview, and 32 who were not interviewed until
�clearing� (August each year).

Markers of poor performance in formal course
appraisal

Table 3 lists the criteria we used to define �poor
performance� and the numbers and percentage of the
study cohort falling into each group, varying between
11 and 17%. For those criteria which were not adjusted
by year there were some variations between the year-
groups: 13–20% failed more than 3 pre-clinical exam-
inations (v2 3.56, P > 0.05), 9–14% were awarded a
lower class of Bachelor of Medical Science (BMedSci)
(v2 2.23, P > 0.05) and 12–23% failed 1 or more
clinical examination (v2 8.63, P ¼ 0.003).

Univariate analyses

Pre-admission factors were tested individually against
each marker of poor performance throughout the
course by v2 tests (full data not shown). Those that
were significantly associated with poor performance
at several points throughout the course were male
gender, non-white ethnicity, lower school examina-
tion scores and not being offered a place early in the

admissions process. Subgroup analysis of Asian and
Chinese students against whites showed no consistent
difference between the 2 minority groups, so the
single grouping was retained.

Having negative comments in the head teacher’s
report showed an association with a lower grade of
BMedSci degree (OR 2.16, 95% CI 1.26–3.70, v2 8.10,
P ¼ 0.004) and failing any clinical examinations (OR
1.87, 95% CI 1.18–2.97, v2 7.22, P ¼ 0.007), together
with weaker associations with lower marks in pre-
clinical and clinical written examinations. This vari-
able was not included in subsequent multivariate
analyses because it is subjective.

student characteristics and attitudes

Table 2 Characteristics of the 3-year cohort

Pre-admission factor (n ¼ number of valid entries) Number %

Gender, n ¼ 590
Female 379 64
Male 211 36

Domicile, n ¼ 590
Home 500 85
Overseas 90 15

Ethnicity, n ¼ 569
White 431 76
Non-white 138 24

Gap year, n ¼ 590
No gap year taken 495 84
Gap year taken 95 16

Maturity, n ¼ 590
Not mature (under 21) 541 92
Mature (21 or over) 49 8

Average score for GCSE, n ¼ 567
On or above 15th percentile for year 487 86
Below 15th percentile for year 80 14

Average score for GCSE sciences, n ¼ 566
On or above 15th percentile for year 522 92
Below 15th percentile for year� 44 8

Average score for A levels,* n ¼ 569
Above 15th percentile for year 460 81
On or below 15th percentile for year� 109 19

Negative comments in head teacher’s reference, n ¼ 590
No negative comments 424 72
Negative comments noted 166 28

Timing of the offer of a place,§ n ¼ 590
Offered in 1st wave 501 85
Not offered in 1st wave 89 15

Previous degree, n ¼ 583
Does not have a degree 542 93
Has a degree 41 7

In this and all other tables, the denominators vary due to
missing data and ⁄ or course attrition.
*For all A levels except general studies.
�Due to the small range of point scores for GCSE sciences, only
8% of average scores fell below the calculated 15th percentile.
Setting the cut-off on the 15th centile would have included
30% of pupils, a rather high proportion.
�Due to the small range of point scores for A levels, a cut-off on
or below the 15th centile was chosen, because only 10% of
pupils fell below the 15th centile.
§The first wave of interviews and offers finished at the end of
March each year.
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Overseas domicile was associated with lower per-
formance only in the final year OSCEs (OR 3.68, 95%
CI 1.88–7.20, v2 15.96, P < 0.001) and with failure of
any clinical examinations (OR 2.73, 95% CI 1.62–
4.59, v2 15.02, P < 0.001) but was retained in the
multivariate analyses because of potential confound-
ing with ethnicity, 66 ⁄ 138 (48%) of non-whites being
home students. Three factors ) taking a gap year,
having a previous degree and being a mature
student ) did not show any significant association
with poor performance so were excluded from
further analyses.

Independent predictors of poor performance in
formal course appraisal

Table 4 illustrates the statistically significant results
from multivariate binary logistic regression analysis of
pre-admission factors (male gender, overseas domi-
cile, non-white ethnicity, lower school examination
results and late offer of a place) against pre-clinical
and clinical course markers. The table also shows the
equivalent unadjusted odds ratios derived from the
univariate analyses above.

In the first 2 years of the course, a lower A level score
was the strongest predictor of low academic per-
formance and of failing 3 or more modules. Males
and those with a later offer were at slight risk of lower
performance. There were no very strong independ-
ent predictors of failing 3 or more pre-clinical
examinations or of a lower class of BMedSci.

In the clinical years, non-white ethnicity was the most
significant and consistent predictor of poor per-

formance throughout the course. Males and those
with poorer A levels were also at risk to varying
extents, but a late offer was significant only for lower
marks in the practical (OSCE) examinations and for
failing 1 or more clinical examinations.

The statistical output was examined for goodness-of-
fit of the model (Hosmer–Lemeshow test) and an
estimate of variance (Nagelkerke’s R-square). For all
the outcome measures, the models appeared to be a
satisfactory fit (P ¼ 0.09–0.78), but the data used
accounted for only 8–22% of the variance (see
Table 4).

Predictors of referral to the APC

Because attendance at the APC is not a precisely
defined outcome, and is confined mainly to the
clinical course, we did not include this in the
multivariate analysis. However, for the 37 students
who attended the APC (6%), simple cross-tabulation
showed a significant association between attendance
and male gender (OR 3.61, 95% CI 1.80–7.26, v2

14.55, P < 0.001), non-white ethnicity (OR 6.43, 95%
CI 3.16–13.09, v2 32.87, P < 0.001), lower GCSE score
(OR 4.48, 95% CI 2.19–9.19, v2 19.48, P < 0.001),
lower GCSE science score (OR 3.22, 95% CI 1.32–
7.84, v2 7.30, P ¼ 0.007) and the late offer of a place
(OR 2.97, 95% CI 1.43–6.15, v2 9.27, P ¼ 0.002).

Completion of the pre-registration house officer
(PRHO) year

Overall, 527 ⁄ 566 graduates (93%, including those
whose detailed records were not used) had evidence

Table 3 Markers of poor course performance

Course examinations

(number of valid entries)

Markers set Number %

Average mark for year 1 pre-clinical examinations, n ¼ 578 On or above 15th percentile by year 497 86
Below 15th percentile by year 81 14

Average mark for year 2 pre-clinical examinations, n ¼ 576 On or above 15th percentile by year 494 86
Below 15th percentile by year 82 14

Number of pre-clinical examinations failed, n ¼ 577 3 or fewer 485 84
More than 3 92 16

Award of BMedSci, n ¼ 571 1st or upper 2nd 509 89
Lower 2nd or 3rd 62 11

Mark for first medicine and surgery examinations (year 3), n ¼ 567 On or above 15th percentile by year 495 87
Below 15th percentile by year 72 13

Mark for last medicine and surgery examinations (year 5), n ¼ 562 On or above 15th percentile by year 484 86
Below 15th percentile by year 78 14

Mark for final skills examinations (OSCEs), n ¼ 378
(2 year-groups only)

On or above 15th percentile by year 326 86
Below 15th percentile by year 52 14

Number of clinical examinations failed, n ¼ 567 None 472 83
One or more 95 17
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of satisfactory completion of their PRHO year. Of
these, 275 (52%) had stayed within the local Deanery
area, 171 (32%) had had mixed local and non-local
placements and the remaining 81 (15%) had worked
outside the area. Of the remaining 39, 3 had
completed only 1 6-month placement, so were not
eligible for full registration, and the remaining 36
had no records available.

DISCUSSION

This study has shown that students with lower A level
scores were at greater risk of poor performance in the
pre-clinical examinations of the undergraduate
medical course at Nottingham over the period of
study. Non-white ethnicity was the most consistent
risk factor during the clinical course, regardless of
domicile. Males were more at risk than females, but
not strongly so apart from the likelihood of failing a
clinical examination, and students who had been
offered a place later in the admissions process were

also generally at risk. There were no very clear risk
factors associated with performance in the integrated
degree of BMedSci, perhaps reflecting the different
range of skills and abilities utilised and assessed
during the research project.

Strengths and limitations of this study

In following 3 entire cohorts throughout their
student careers, and measuring course performance
at set points, we have presented robust data on
performance against our chosen pre-admission char-
acteristics. However, there are many factors that we
were unable to assess, such as personality, cultural
influences and language ability.4–6 These would
undoubtedly account for much of the variance not
explained by our simple models.

We would not claim that our results are necessarily
applicable to other years or to other establishments.
While all medical schools, at the time of this study, set
high levels of school achievement as a part of their

student characteristics and attitudes

Table 4 Independent predictors of poor academic performance on the pre-clinical and clinical course (binary logistic regression)

Markers of poor performance

(n ¼ number of valid entries)

Pre-admission

characteristics

Unadjusted

OR

Adjusted

OR

95% CI for

adjusted ORs P

P for

model fit§ Variance–

Pre-clinical course
Year 1 average mark below
15th percentile, n ¼ 530

Male 1.82 1.78 1.06 2.98 0.029 0.59 8.1%
Lower A levels* 2.14 2.76 1.53 5.00 0.001
Late offer� 2.44 2.16 1.19 3.95 0.012

Year 2 average mark below
15th percentile, n ¼ 528

Male 2.11 2.25 1.33 3.82 0.003 0.09 12.5%
Lower GCSE sciences* 2.92 2.26 1.07 4.80 0.033
Lower A levels* 2.38 3.39 1.85 6.21 < 0.001
Late offer� 2.27 1.96 1.05 3.65 0.035

Failed > 3 pre-clinical examinations,
n ¼ 529�

Male 1.93 1.93 1.17 3.18 0.010 0.65 10.5%
Non-white 1.93 2.09 1.22 3.61 0.008
Lower GCSE sciences* 2.90 2.53 1.20 5.32 0.014
Lower A levels* 1.82 2.44 1.34 4.43 0.003

BMed Sci award lower 2nd or 3rd,
n ¼ 524�

Non-white 1.98 1.87 1.02 3.44 0.044 0.46 11.1%
Lower GCSE sciences* 3.24 2.59 1.12 5.97 0.026
Late offer� 2.45 2.94 1.44 5.99 0.003

Clinical course
Year 3 medicine and surgery
examination mark below 15th centile,
n ¼ 521

Male 2.02 1.97 1.14 3.40 0.015 0.54 8.0%
Non-white 2.44 2.93 1.66 5.17 < 0.001
Lower A levels* 1.77 2.18 1.12 4.26 0.022

Year 5 medicine and surgery
examination mark below 15th centile,
n ¼ 516

Non-white 2.36 2.38 1.34 4.22 0.003 0.46 7.8%
Lower GCSEs* 2.76 2.25 1.19 4.26 0.013
Lower A levels* 2.01 2.37 1.28 4.39 0.006

Year 5 clinical skills (OSCE) mark
below 15th centile, n ¼ 341

Non-white 5.89 6.02 3.00 12.09 < 0.001 0.74 17.6%
Late offer� 2.20 3.09 1.33 7.18 0.009

Failed 1 or more clinical examination,
n ¼ 521�

Male 4.26 2.81 1.67 4.74 < 0.001 0.78 21.5%
Non-white 5.80 3.94 2.28 6.80 < 0.001
Lower A levels* 1.25 2.71 1.42 5.15 0.002
Late offer� 2.69 2.29 1.21 4.35 0.011

*Definitions of �lower GCSEs�, �lower GCSE sciences� and �lower A levels� are shown in Table 2.
��Late offer� denotes that the offer of a place was made after the end of March, prior to course entry in October.
�For these markers, which were not set by year-group, the year of course entry had a weak predictive effect, data not shown.
§Hosmer–Lemeshow test, higher P-value denotes better fit.
–Variance indicated by Nagelkerke R-square.
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screening process for admission, these criteria vary
from place to place and over time and are normally
supplemented by interviews and other assessments.
At Nottingham, for example, at the time of this study,
there was a 4-stage procedure which included school
performance, a questionnaire, examination of the
statements on the UCAS form and a semi-structured
interview. Newer medical schools are devising novel
sets of criteria.7 Medical school curricula are also
changing towards less didactic teaching, which may
mean that students face different challenges in
learning and examination.8–10

The importance of school examination grades

It is well established that higher school grades,
particularly in the sciences, correlate with good
performance on the medical course,2–4 and data
from universities throughout the United Kingdom
suggest that higher A level scores correlate with
higher classes of degree in all faculties.11 Our finding
that lower A level mean scores are strongly predictive
of lower marks in the pre-clinical course is therefore
not unexpected. The weaker effect of school per-
formance in the clinical years may reflect the less
theoretical and more practical aspects of learning in
the later part of the course, and an increased
influence of non-academic factors.2 A further factor
may be attrition of students with lower A levels,
because 9 ⁄ 27 (33%) who failed to graduate for any
reason had lower A level scores.

Lumb and Vail found only a modest effect of school
performance on the 3rd-year OSCE in 4 year-groups
at Leeds, corresponding with our reduced effect in
parts of the clinical course.12 However, McManus
et al. showed a correlation between higher A level
scores and better performance at final examinations
and also reduced time to professional membership,
whereas those who had left the Medical Register had
lower grades, suggesting long-term predictive valid-
ity.13

The absence of any clear effect on the BMedSci award
is interesting, and the explanation may be complex.
The research projects undertaken are extremely
varied, and may therefore test a different range of
abilities and aptitudes, and involve different appraisal
processes.

Late offer of a place

Students denoted as �late offer� were either less
impressive at interview or obtained a place at �clear-
ing� in August. Their association with poor progress

confirms our doubts during the admissions process
and the results of previous research.1

Ethnicity and gender

Non-white ethnicity appeared to be a consistent risk
factor for poor performance, particularly in the
clinical years, and this was not confined to overseas
students. Our main analysis did not use specific
ethnic groups, but we had found no evidence of
major differences between subgroups on univariate
analysis.

Ethnic minority students have shown poorer per-
formance in examinations elsewhere, including 3rd-
year OSCEs at Leeds12 and final-year OSCEs at
London.14 Both Manchester and Leicester medical
schools are monitoring the progress of ethnic
minority students.15 Studies in Australia have shown
poorer performance in final-year written and skills
assessments by students of non-western birth, over-
seas domicile or with a primary language other than
English,16 and poorer overall performance in 1st-year
examinations by overseas and ethnic minority stu-
dents.17 A recent paper by Haq et al. has also
reported a weaker performance in 3rd-year OSCEs
and written examinations by UK-based Asian students
compared to whites, and to a lesser extent by males
compared to females.18 However, the differences
detected were small and no other pre-admission
factors were included in the analysis.

Many reasons have been proposed for the adverse
influence of ethnic minority status, including cultural
differences in motivation for studying medicine,
approaches and strategies to learning, communication
styles and English language proficiency.5,6,16,19,20 Wass
and co-workers conducted a careful study which
included video-recordings of OSCEs and found no
evidence of overt racism, but they did note differences
in communication styles, and also different expecta-
tions exhibited by some ethnic minority patients in
OSCE situations.14 Cultural differences in communi-
cation styles, skills and expectations have been high-
lighted as an important issue in medical education.21

Male gender was not a strong predictor of poor
performance in our study, apart from the risk of
failing any 1 or more clinical examinations (written
or skills-based), but it was apparent through most of
the course except the final written examinations.
Males also predominated in those who attended the
APC. Male gender was associated with poorer per-
formance in Lumb and Vails’s study,12 but not in an
Australian study of 1st-year medical students.17
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Assessment of clinical skills and eventual professional
competence

Medical school curricula place considerable empha-
sis on developing and assessing the personal and
clinical skills required for good professional prac-
tice.8 As discussed above, we had limited data from
the undergraduate course to analyse in this context.

We would have liked to extend the study into the 1st
postgraduate year. However, adequate records of
assessment are not available and only the severest of
problems, more often emotional and behavioural in
nature, come to the attention of the local post-
graduate Deanery (personal communication). It was
not even possible to determine whether students with
no record of pre-registration training had decided
not to proceed with a medical career, had moved
abroad or had not completed their PRHO year for
other reasons. The new, more robust, schemes for the
training, appraisal and follow-up of young doctors in
the Foundation Programme should provide better
performance data in the future, for those continuing
to train in the United Kingdom.22–24

Future research

Pastoral support is taken seriously by the medical
school and Nottingham University as a whole. All
medical students have at least 12 scheduled meetings
with their personal tutors over the 5 years. Those with
significant problems may also be seen by the senior
tutor (pre-clinical course) or clinical sub-dean (clin-
ical course), and if necessary are referred to the APC.
The university provides confidential counselling ser-
vices. Despite this, our study suggests that some
students may need to be unobtrusively flagged for
more targeted or pro-active support. Future research
could include other UK medical schools, extend into
the early postgraduate years and perhaps include a
qualitative approach to identify contributory factors.

SUMMARY

This longitudinal retrospective study of 3 consecutive
cohorts of students at Nottingham medical school
showed that the risk factors for poor performance
varied with the stage of the course. Lower levels of
academic achievement before university were more
important in the 2 pre-clinical years, but non-white
ethnicity predominated as a risk factor in the clinical
years. Males and those students who received a late
offer of a place were also at risk of poor achievement
throughout the course. None of these factors was a

clear predictor of poorer grading for the integrated
BMedSci degree undertaken in the 3rd year, perhaps
reflecting the different abilities required for the
research project.
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Behaviour of medical students in seeking mental and
physical health care: exploration and comparison
with psychology students
Renee Brimstone

1

, Jill E Thistlethwaite
2

& Frances Quirk
3

CONTEXT Doctors are often reluctant to seek health
care through the usual channels and tend to self-
diagnose and prescribe. Medical students learn atti-
tudes and values from clinician role models and may
also adopt behaviour patterns that lead them to seek
help for physical and mental health problems from
informal sources.

OBJECTIVES This study aimed to explore the beha-
viour of students in seeking health care for physical
and mental health problems, comparing medical
with psychology students, and to understand what
barriers to conventional routes of seeking health care
may affect this.

METHODS We administered a questionnaire asking
for demographic details and responses to 2 vign-
ettes in which a student from the respondent’s
discipline was experiencing firstly symptoms of a
mental health problem and secondly symptoms of a
physical health problem. Data were analysed with
SPSS and univariate ANOVAs to examine differences
between respondents.

RESULTS A total of 172 students at the psychology
and medical schools at James Cook University in
Australia participated. We identified a number of
barriers affecting student behaviour in seeking help,
which included worries about knowing the doctor
they could consult at the university health centre or
having future dealings with him or her, and cost of

treatment. There were differences between the 2
groups of students.

DISCUSSION There are several barriers for both
psychology and medical students to accessing
appropriate professional mental health care. Medical
students also experience barriers to attaining appro-
priate physical health care when needed. Psychology
and medical students were more likely to seek advice
informally from friends and ⁄ or family with regard to
mental health care.

KEYWORDS *patient acceptance of health care;
*health status; *mental health; *students, medical;
psychology ⁄ *education; clinical medicine ⁄ *educa-
tion; comparative study; humans.

Medical Education: 2007; 41: 74–83
doi:10.1111/j.1365-2929.2006.02649.x

INTRODUCTION

More than 10 years ago, Liam Donaldson (later
chief medical officer for the UK Department of
Health) defined issues that arise when doctors
become ill.1 A prime consideration was the duty to
protect patients. The British Medical Association in
1995 produced guidelines for sick doctors (adopted
by the General Medical Council), which serve as
professional standards regarding what to do when a
doctor needs medical help.2 These advise that all
doctors register with a general practitioner (GP)
and do not assume responsibility for the diagnosis
and management of their own health problems. A
survey by the Centre for Health Services Studies at
the University of Kent in 1999 looked at whether
doctors were following these guidelines as patients.
The majority (96%) of respondents stated they
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were registered with a GP; however, most never
consulted their GP.3

The Australian Medical Association also recommends
that every doctor should have a GP.4 Yet a survey of
358 Australian doctors in 2003 found that only 55%
of respondents were registered with a GP, 71% were
embarrassed to seek help from another doctor, and
25% felt it was acceptable to treat their own chronic
conditions.5 Similar patterns have been found among
junior doctors.6 Doctors are reluctant to seek health
care through the usual channels, finding it difficult
to adopt the role of patient.7

The question arises therefore as to when this beha-
viour starts and whether it begins during medical
training. According to a study by the Nuffield
Provincial Hospitals Trust, attitudes formed at med-
ical school are among the reasons doctors do not
seek help later in their careers.8

When considering students’ behaviour in seeking
health care, we need to be aware of the physical and
mental health problems for which they are likely to
need help. Research has documented medical stu-

dents’ stress and its causes. Medical students appear to
experience more stress than non-students of similar
ages9,10 and are more distressed than the general
population.11 However, they are not necessarily more
stressed than other student groups.12 Stress amongst
medical students is precipitated by studying and by
worries about progress and aptitude.13

Less is known about the physical health of medical
students or about their behaviour in seeking help in
relation to physical and mental health problems and
how this relates to accessibility or barriers to different
types of care. Studies tend to look at the role of the
medical school in monitoring and improving student
welfare that is mainly related to mental distress14,15

and the importance of stress management pro-
grammes,16 rather than the role of GPs in the support
and management of physical and mental health. One
North American questionnaire study carried out in 9
medical schools found that 90% of respondents felt
they had needed health care during training; of these,
two-thirds had obtained informal care from col-
leagues and half had asked a fellow student to perform
a physical examination.17 A questionnaire study at a
British medical school found that 43% of students had
informally consulted doctors who were friends or
relatives, while 52% thought it was appropriate for
doctors to self-investigate and 39% to self-prescribe.18

Informal care from colleagues is part of the culture of
doctors and perhaps reflects something students pick
up from role models. We know that medical students
do learn attitudes and values from their clinician role
models and that these role models represent power-
ful forces in the learning process.19 Little is known,
however, about how the transition from lay person to
doctor affects behaviour in seeking help as students
progress through medical training.

Medical students are attached to general practices for
varying periods of time throughout their training. In
our area most of the accessible general practices are
used in this way. Any general practice a student
attends as a patient is likely to have a medical student
attached to it at some time. For a student attending as
a patient, perceived confidentiality issues may arise.
In addition to this, the university health centre’s staff
includes 4 academic GPs who also come into contact
with students through their educational duties. It is
likely that these factors may act as barriers to seeking
health care in the medical student population.

To explore whether the behaviours of medical
students in seeking health care are specific to them
or similar to those of other health professions

Overview

What is already known on this subject

It is recommended that doctors and medical
students use general practitioners and do not
diagnose and self-treat their health problems.
Despite this, doctors and students continue to
self-diagnose and seek help informally.

What this study adds

We explore the reasons why this type of
behaviour in seeking help begins in medical
students and the barriers that exist to con-
ventional routes for seeking health care.
There are similarities and differences between
the comparison group of psychology students
that reflect the focus of each group’s learning.

Suggestions for further research.

This issue requires further qualitative study to
explore more deeply the transition from lay
person to medical student and how this affects
behaviour in seeking health care.
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students, we compared medical students in Years 1–6
with undergraduate and postgraduate psychology
students at the same university. We chose psychology
students as the comparison group as the study was
interested in perceptions of the duty of self-care in
the health professions and psychology and medical
students offer contrasting perspectives in terms of
mental and physical health care. This paper reports
on a part of a larger project that also looked at
attitudes towards mental health and behaviour in
seeking mental health care in the 2 groups.

The aims of the project were:

• to explore the behaviour of students in seeking
health care for physical and mental health prob-
lems;

• to understand what barriers to conventional
routes of seeking health care exist that may affect
this, and

• to advise faculty of steps that can be taken that
might improve medical students’ physical and
mental health through the provision of appro-
priate services.

METHODS

We recruited students by handing out questionnaire
packages at lectures and tutorials in all year levels
(132 to medical students and 102 to psychology
students) until we had the required number
returned; we aimed to achieve responses from 100
medical students and 100 psychology students. The
questionnaire package specific to each group con-
tained an information sheet, consent form and 5
components, including 3 attitudinal scales. However,
only 2 of these components are relevant to this part
of the project:

1 demographics, and

2 vignettes.

We used 2 vignettes, each of which depicted a
student from the respondent’s respective discipline
(medicine or psychology). The first of these des-
cribed the student experiencing symptoms of a
mental health problem (depression) and the second
described the student experiencing symptoms of a
physical health problem (viral infection). We chose
these symptoms as they relate to commonly reported
health problems of university students. The vignettes
required respondents to indicate which of the

possible courses of action listed they would pursue if
they were the student in the vignette. The options
ranged from taking no action to following conven-
tional routes to care. Students were able to select
more than 1 option if applicable; however, when
doing so, they were asked to rank the options in
order of preference.

Each vignette was followed by 16 statements about
concerns related to seeking mental (Appendix 1) and
physical (Appendix 2) health care. These items were
identical for both psychology and medical students.
Respondents were asked to indicate their level of
agreement with each statement on a 4-point ordinal
scale. Statements were both positive and negative in
regard to behaviour in seeking health care in order to
prevent participants following a response pattern.
These statements consisted of items for which there
were no specific scales available for use, but which
were of interest to the current research. Conse-
quently, the items were developed from the research
literature and in consultation with colleagues. No
psychometric analysis was performed on these items,
although this might be undertaken in future
research. Several of these items specifically referred
to seeking the services of the university counselling
centre and the university health centre, which are
free to university students. Most non-university health
centres in the region charge students.

We used vignettes concerning hypothetical health
concerns in order to reach a greater number of
respondents and to avoid possible ethical dilemmas
associated with asking the participants directly about
their actual mental and physical health behaviours.
Gender-neutral language was used in the vignettes to
eliminate any possible gender bias.

Scores on the measures for seeking help ranged from
1 (strongly disagree) through to 4 (strongly agree).
We decided that a mean score > 2 (i.e. above
�disagree�) would represent the criterion for defining
a barrier to seeking help. This applied to all items
except items 2, 3 and 4, which were reverse-coded
and thus used a mean score < 2.

We analysed the data with SPSS (Version 12.0) and
used univariate ANOVAs to examine differences
between respondents, including demographic
details, vignette course of action responses and
endorsement of statements relating to the seeking of
help. As several respondents indicated more than 1
choice for the course of action they would pursue
without ranking them, responses were scored as
either 1 or 0, with 1 indicating that the participant

student characteristics and attitudes76

� Blackwell Publishing Ltd 2006. MEDICAL EDUCATION 2007; 41: 74–83



had endorsed that particular item as a course of
action he or she would pursue.

RESULTS

Table 1 shows characteristics of respondents. The low
numbers of medical students from Years 4–6 reflects
the difficulty in contacting this group due to clinical
attachments and fewer teaching sessions. Within the
psychology school, the sample consisted predomin-
antly of women (78%; men 22%); in the medical
school the gender distribution was more even
(women 58%, men 40%). This gender discrepancy is
reflective of the gender mix of students enrolled in
these schools. The whole study generated a great deal
of data, of which we present those findings of interest
for making recommendations. Barriers were deter-
mined by using the criteria of scored > 2. Statistical
analyses regarding differences were performed using
MANCOVA (multivariate analysis of covariance, with
social desirability scores as the covariate) and further
independent or paired sample t-tests where required.

Barriers to seeking health care

We used the answers to the vignettes to define
barriers affecting behaviour in seeking health care.
The following were all barriers for psychology stu-
dents seeking help for mental health problems and
medical students seeking help for both mental and
physical health problems:

• feeling that they were simply over-identifying with
symptoms from textbooks;

• feeling confident enough to self-diagnose, and
• worries about knowing the doctor they could

consult at the university health centre or having
future dealings with him or her.

The students also displayed concerns about cost at
non-university health centres. Interestingly, worries
about confidentiality were only seen as a barrier to
seeking help for mental health problems. This
applied to both medical and psychology students.

Differences between students in accessing help

Independent samples t-tests revealed that for mental
health care, psychology students (mean ¼ 3.04,
standard deviation [SD] ¼ 0.89) were significantly
more likely to know what steps to take to receive care
from the university counselling centre than were
medical students (mean ¼ 2.56, SD ¼ 0.93;
t(169) ¼ 3.42, P ¼ 0.001]. Conversely for physical
health care, medical students (mean ¼ 3.61,
SD ¼ 0.77) were significantly more likely to know
what steps to take to receive care from the university
medical centre than were psychology students
(mean ¼ 3.14, SD ¼ 0.97; t[170] ¼ ) 3.38,
P ¼ 0.001).

In relation to concerns about either knowing or
having to have future dealings with the counsel-
lor ⁄ psychologist or GP at a university health care
centre, independent samples t-tests indicated that for
physical health care only medical students
(mean ¼ 2.44, SD ¼ 1.05) and not psychology stu-
dents (mean ¼ 1.62, SD ¼ 0.73; t[170] ¼ ) 5.98,
P ¼ 0.000) perceived this to be a barrier to seeking
help. There was no significant difference between
psychology and medical students in relation to
concerns about seeking help for mental health care;
both groups perceived this as a barrier (Fig. 1). Both
groups were equally concerned about seeking help
for mental health problems at a non-university health
centre, but this was not as marked as at the university
health centres (Fig. 2). Medical students were also
more concerned about seeking help for physical
health problems at a non-university health centre,
but this was only a marginal barrier.

There was a significant difference in relation to
whether respondents felt comfortable with self-diag-
nosing their own mental or physical health problems.
Paired sample t-tests showed that psychology students
were more comfortable self-diagnosing mental health
problems (mean ¼ 2.17, SD ¼ 0.76) than physical
health problems (mean ¼ 1.95, SD ¼ 0.78;
t[100] ¼ 2.46, P ¼ 0.016) No significant differences
were found for medical students, who felt

Table 1 Number of participants and mean age by school and year level

Psychology (response rate ¼ 99%) Medicine (response rate ¼ 51%)

Undergraduate Postgraduate Years 1–3 Years 4–6

Participants 57 44 45 26
Mean age* (SD) 26.14 (10.56) 31.66 (11.79) 19.38 (1.30) 23.08 (3.24)

* Age in years; SD ¼ standard deviation
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comfortable self-diagnosing both physical and mental
health problems (Fig. 3).

Differences between years in accessing help

With respect to whether respondents believed a
health appointment at a non-university health care
centre would hamper their grades or educational

opportunities within the university and ⁄ or their
future career prospects, independent samples t-tests
revealed that for mental health care, postgraduate
students and those in Years 4–6 (mean ¼ 1.66,
SD ¼ 0.72) were significantly more likely to report
this as a concern than were undergraduate students
in Years 1–3 (mean ¼ 1.43, SD ¼ 0.59;
t[170] ¼ ) 2.25, P ¼ 0.025). However, despite the
significant difference between the 2 groups, the
mean scores did not suggest that this concern would
be a barrier to seeking help. There was no significant
difference in terms of seeking physical health care
between the 2 groups.

Routes to mental and physical health care

The results suggest that both psychology and
medical students were less likely to endorse the
more conventional routes to mental health care,
with the most highly endorsed response for both
psychology (56.4%) and medical (56.3%) students
being to consult informally with friends and ⁄ or
family about symptoms relating to mental health
problems. However, endorsement of 2 professional
routes (making an appointment with a non-univer-
sity GP and making an appointment with a
university counsellor) closely followed these. As the
data were collected as frequency data and indi-
viduals were able to select more than 1 option,
limited statistical analyses could be conducted to
determine whether the response rate for informal
consultation was significantly higher than for either
of these 2 professional routes to mental health care
(Table 2).

student characteristics and attitudes

Psychology Medicine
School

1·6

1·8

2·0

2·2

2·4
Mental health
care

Physical health
care

Mean

Figure 1 Mean responses by school in relation to whether
respondents would be worried about either knowing or
having to have future dealings with the counsellor ⁄ psy-
chologist or general practitioner at a university health care
centre. Higher scores indicate the item to be of greater
concern. Scores > 2 indicate the item to represent a barrier
to care.

Psychology Medicine
School

1·4

1·6

1·8

2·0

Mental health
care

Physical health
care

Mean

Figure 2 Mean responses by school in relation to whether
respondents would be worried about either knowing or
having to have future dealings with the counsellor ⁄ psy-
chologist or general practitioner at a non-university health
care centre. Higher scores indicate the item to be of greater
concern. Scores > 2 indicate the item to represent a barrier
to care.

Psychology Medicine
School

1·90

1·95

2·00

2·05

2·10

2·15

Mean

Mental health
care

Physical health
care

Figure 3 Mean responses by school in relation to whether
respondents would feel comfortable self-diagnosing their
own mental or physical health problems. Scores > 2 indi-
cate the item to represent a barrier to care.
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The �other� category for mental health problems
consisted of 2 responses from psychology students
and 3 from medical students. The psychology student
responses included noting symptoms in a diary and
watching progress to see what health issues might be
involved, and self-assessing symptoms and, if depres-
sion was considered, using strategies that would be
implemented with a client, and, if this failed,
consulting a GP for alternative options such as
psychotropic medication. The 3 medical student
responses included seeing a naturopath or massage
therapist, trying to solve the problem alone, and
taking time off to relax.

The �other� category for physical health problems
consisted of 5 responses from psychology students
and 1 response from a medical student. The psy-
chology student responses included getting enough
sleep and eating well, massage, and 3 indications for
rest. Similarly, the medical student response sugges-
ted rest.

DISCUSSION

Our findings suggest that there are several barriers
for both psychology and medical students to acces-
sing appropriate professional mental health care.

Medical students also experience barriers to attaining
appropriate physical health care when needed. These
barriers include concerns about confidentiality and
cost, as well as worries about either knowing or
having to have future dealings with the health
professional. Medical students also feel comfortable
diagnosing their own health problems to some
extent. These results are consistent with the fact that
mental health is the prime orientation of psychology
students’ training, whereas both mental and physical
health are components of medical students’ training.

Noticeably, students in this study did not indicate
they would be concerned about their grades or
educational opportunities within the university
and ⁄ or future career prospects should they need to
seek professional help. This differs from previous
research reporting students’ concerns that receiving
mental health care could raise questions among
faculty and peers about their emotional stability and
appropriateness for the profession.20 Further qualit-
ative research is planned to explore these results.
Students need medical certification if they wish to
have special consideration in assessments because of
documented ill-health and this may partially explain
these findings.

Although medical students reported concerns about
confidentiality at the university counselling centre,
there were no concerns relating to confidentiality at
non-university health care centres. Thus, it seems
centres outside the university may offer students
sufficient distance to enable them to feel that
confidentiality can be assured. This finding is none-
theless surprising, given that all medical students and
most postgraduate psychology students undertake
placements with external agencies, including general
practices.

With regard to year level, the results suggest that
as students move through their degrees, only per-
ceived barriers to seeking mental health care at non-
university health care centres become heightened. A
possible explanation for this is that medical school
students undertake practical experience and place-
ments with external agencies from Year 1 onwards,
whereas psychology students do not begin external
placements until they enter their postgraduate years.
Thus, the experience of psychology students in their
postgraduate placement years may have weighed
heavily on these data. Again, further research is
needed to explore this.

In line with previous research relating to medical
students,18 we found that both psychology and

Table 2 Options chosen by students (%) with mental or physical health

problems

Psychology* Medicine*

Mental health problem

No action 8.9 22.5
Consult family ⁄ friends 58.4 56.3
Informal consultation 17.8 11.3
University GP 14.9 21.1
Other GP 34.7 38.0
University counsellor 41.6 22.5
Other counsellor 25.7 18.3
Other 2.0 4.2

Physical health problem

No action 1.0 5.6
Consult family ⁄ friends 44.6 45.1
Informal consultation 6.9 8.5
Pharmacy 40.6 31.0
Alternative therapies 13.9 5.6
University GP 45.5 57.7
Other GP 61.4 47.9
Other 5.0 1.4

*The total for each column adds to > 100%, as each partici-
pant was able to select > 1 option and thus may be represented
in > 1 category
GP ¼ general practitioner
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medical students were more likely to seek advice
informally from friends and family with regard to
mental health care. It would be interesting to know
how many of these people have a health profes-
sions qualification. These routes were followed
closely by 2 routes to professional care (non-
university GP and university counsellor). Given the
nature of the data, however (i.e. response options
failed to be mutually exclusive), we were unable to
conduct further statistical tests to see whether the
observed differences were significant. This beha-
viour is not consistent with professional develop-
ment but seems to begin early in health professions
training. As the study did not include a non-health
professions control group, we cannot say that this
behaviour is more likely to occur in medical
students compared with other students. However, it
does occur and it is inappropriate.

Limitations of the study

Due to the method of recruitment of students, we
recognise that the results may be somewhat skewed by
a self-selection bias. Those students who returned the
questionnaires may have had particular interest in or
strong opinions regarding the issue of health care
among the student population. Students who did not
return the questionnaires may not have had an
opinion on the topic or may have felt too inhibited to
respond or disclose their true concerns given that the
study inquired about potentially stigmatising health
matters. This may not only explain the low response
rate in the medical school, but may also suggest that
these findings underestimate some of these students’
concerns about, barriers to and maladaptive practices
in seeking health care.

Results suggesting changes as students move through
their degrees must also be interpreted with caution as
this study did not have a within-subject design. A
longitudinal study of a single cohort would be
required to test changes over time.

Implications for university health care services

Given the mental health care concerns and barriers
reported in this study by both psychology and
medical students, it seems that the issue of personal
mental health care is a priority health issue that
needs to be addressed, both for the students’ own
welfare and that of their future patients and clients.
Interventions from universities such as education
about self-care and the problems of self-diagnosis
should help normalise the need to seek mental and
physical health care services during the course of

education and training, and may represent the first
step in addressing these issues. Information should
be included about services available and, where
relevant, the cost of such services. Many universities
provide this as part of personal and professional
development courses, which should also facilitate
discussion about attitudes towards seeking health
care.21 Information should also be given to reduce
students’ fear of seeking such services.22 Medical
students need to be informed or reminded of the
strict code of ethics to which health professionals
adhere, which embraces confidentiality, multiple
relationships and boundary issues. Self-care as a
topic should also be revisited in the later years of
training, rather than being confined to the early
years. Senior students have more concerns about
the effects of seeking help and these concerns need
to be explored to reduce the likelihood, post-
qualification, of their following trends of self-diag-
nosis and self-care.

As confidentiality and cost were frequently men-
tioned as barriers to treatment, universities may need
to consider making additional commitments to these
within the psychology and medical student popula-
tions. For example, for those students who do not
feel comfortable undertaking counselling at the
university but cannot afford to do so outside the
university, it has been suggested that universities
might consider developing co-operative agreements
with local counselling centres where students could
be seen by therapists not affiliated with their own
university, or could recruit alumni of the university to
provide low-cost or pro bono services to students.20 In
such cases consideration should be given to whether
health professions students’ records should be
maintained separately from the records of other
service users so that students on placements cannot
access them.
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APPENDIX 1

Dependent measures of mental health help-seeking
concerns

Please indicate how strongly you agree or disagree
with the following statements in regard to your
own mental health care by circling SD (strongly disag-
ree), D (disagree), A (agree) or SA (strongly agree)

1 I do not believe a psychology/medical student
would have a mental health problem that would
require the services of a counsellor ⁄ psychologist

SD D A SA

2 I would know the necessary steps to take to arrange
an appointment for myself at the JCU Counselling
Centre if needed

SD D A SA

3 I would know the necessary steps to take to arrange
an appointment for myself with a counsellor ⁄ psy-
chologist outside the university if needed

SD D A SA

4 I would have the time to make and attend an
appointment with a counsellor ⁄ psychologist if needed

SD D A SA

5 I do not believe that a mental health appointment
would be beneficial for myself, as I do not believe a
counsellor ⁄ psychologist could tell me anything I do
not already know

SD D A SA
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6 If I were to experience symptoms of a mental
health problem, I would think that perhaps I do not
have a mental health problem at all but rather am
simply over-identifying with the symptoms described
in my textbooks and classes

SD D A SA

7 I would feel that going to the JCU Counselling Centre
would somehow hamper my grades or educational
opportunities within the university and ⁄ or my future
career prospects

SD D A SA

8 I would feel that going to a counsellor ⁄ psychologist
outside the university would somehow hamper my
grades or educational opportunities within the uni-
versity and ⁄ or my future career prospects

SD D A SA

9 If I needed mental health care, I would be worried
that I would either know the counsellor ⁄ psychologist
at the JCU Counselling Centre or would have to have
future dealings with him or her through the course of
my studies

SD D A SA

10 If I needed mental health care, I would be
worried that I would either know the counsel-
lor ⁄ psychologist outside the university or would have to
have future dealings with him or her

SD D A SA

11 It is more convenient for me to consult informally
with a peer, tutor, lecturer and ⁄ or supervisor about
my mental health problems then to make a mental
health care appointment

SD D A SA

12 I feel comfortable self-diagnosing my own mental
health problems

SD D A SA

13 If I needed to see a counsellor ⁄ psychologist at the
JCU Counselling Centre, I would be worried about
confidentiality, especially about my classmates and ⁄ or
lecturers finding out

SD D A SA

14 If I needed to see a counsellor ⁄ psychologist
outside the university, I would be worried about
confidentiality, especially about my classmates and ⁄ or
lecturers finding out

SD D A SA

15 I would feel that a counsellor ⁄ psychologist outside
the university would be better qualified than those at
the JCU Counselling Centre

SD D A SA

16 If I needed to see a counsellor ⁄ psychologist, I
would not be able to afford to do so outside the
university

SD D A SA

APPENDIX 2

Dependent measures of physical health help-seeking
concerns

Please indicate how strongly you agree or disagree
with the following statements in regard to your
own physical health care by circling SD (strongly
disagree), D (disagree), A (agree) or SA (strongly
agree)

1 I do not believe a psychology/medical student
would have a physical health problem that would
require the services of a GP

SD D A SA

2 I would know the necessary steps to take to arrange
an appointment for myself with the Unihealth Medical
Centre if needed

SD D A SA

3 I would know the necessary steps to take to arrange
an appointment for myself with a GP outside the
university if needed

SD D A SA

4 I would have the time to make and attend an
appointment with a GP if needed

SD D A SA
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5 I do not believe that a physical health appointment
would be beneficial for myself, as I do not believe a
GP could tell me anything that I do not already know

SD D A SA

6 If I were to experience symptoms of a physical
health problem, I would think that perhaps I do not
have a physical health problem at all but rather am
simply overidentifying with the symptoms described
in my textbooks and classes

SD D A SA

7 I would feel that going to the Unihealth Medical
Centre would somehow hamper my grades or educa-
tional opportunities within the university and ⁄ or my
future career prospects

SD D A SA

8 I would feel that going to a GP outside the university
would somehow hamper my grades or educational
opportunities within the university and ⁄ or my future
career prospects

SD D A SA

9 If I needed physical health care, I would be worried
that I would either know the Unihealth Medical Centre
GP or would have to have future dealings with him or
her through the course of my studies

SD D A SA

10 If I needed physical health care, I would be
worried that I would either know the GP outside the
university or would have to have future dealings with
him or her

SD D A SA

11 It is more convenient for me to consult informally
with a peer, tutor, lecturer and ⁄ or supervisor about
my physical health problems then to make a physical
health care appointment

SD D A SA

12 I feel comfortable self-diagnosing my own physical
health problems

SD D A SA

13 If I needed to see a Unihealth Medical Centre GP, I
would be worried about confidentiality, especially
about my classmates and ⁄ or lecturers finding out

SD D A SA

14 If I needed to see a GP outside the university, I
would be worried about confidentiality, especially
about my classmates and ⁄ or lecturers finding out

SD D A SA

15 I would feel that a GP outside the university would
be better qualified than a GP at the Unihealth Medical
Centre

SD D A SA

16 If I needed to see a GP, I would not be able to
afford to do so outside the university

SD D A SA
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Experience-based learning: a model linking the
processes and outcomes of medical students’
workplace learning
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OBJECTIVE To develop a model linking the proces-
ses and outcomes of workplace learning.

METHODS We synthesised a model from grounded
theory analysis of group discussions before and after
experimental strengthening of medical students’
workplace learning. The research was conducted
within a problem-based clinical curriculum with little
early workplace experience, involving 24 junior and
12 senior medical students.

RESULTS To reach their ultimate goal of helping
patients, medical students must develop 2 qualities.
One is practical competence; the other is a state of
mind that includes confidence, motivation and a
sense of professional identity. These 2 qualities rein-
force one another. The core process of clinical
workplace learning involves �participation in prac-
tice�, which evolves along a spectrum from passive
observation to performance. Practitioners help
students participate by being both supportive and
challenging. The presentation of clear learning
objectives and continuous periods of attachment that
are as personal to the student(s) and practitioner(s)
as possible promote workplace learning.

CONCLUSIONS The core condition for clinical
workplace learning is �supported participation�, the
various outcomes of which are mutually reinforcing
and also reinforce students’ ability to participate in

further practice. This synthesis has 2 important
implications for contemporary medical education:
any reduction in medical students’ participation in
clinical practice that results from the patient safety
agenda and expanded numbers of medical students
is likely to have an adverse effect on learning, and the
construct of �self-directed learning�, which our
respondents too often found synonymous with �lack
of support�, should be applied with very great caution
to medical students’ learning in clinical workplaces.

KEYWORDS education, medical, undergraduate ⁄
*methods; *workplace; problem-based learning;
England; physician)patient relations; interprofes-
sional relations; clinical competence ⁄ standards.

Medical Education: 2007; 41: 84–91
doi:10.1111/j.1365-2929.2006.02652.x

INTRODUCTION

The teaching of medicine in clinical workplaces has
not kept pace with change in higher education.
Today’s students learn practically relevant theory in
seminar rooms using well theorised methods1 sup-
ported by empirical evidence of effectiveness.2 They
learn skills through high-fidelity simulation.3 How-
ever, they integrate their knowledge and skills in
workplaces through a process for which there are no
better descriptors than �senior surgery�, �clinical
teaching�, or �primary care placements�. The work-
place is where competence has eventually to be
applied; it is the �theatre� for much of a doctor’s
undergraduate and postgraduate education; work-
place education is self-evidently important. However,
the published literature mostly pertains to specific
contexts (hospital firms,4 community settings,5

ambulatory education,6 day surgery units7) and fails

workplace learning
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to identify causal links between the processes and
outcomes that are expected of a contemporary,
integrated curriculum. We have synthesised students’
narratives of how they learn in workplaces with a
detailed literature review presented elsewhere8 into a
testable model of workplace learning.

METHODS

Context

The context was the Salford Sector of the University
of Manchester Medical School. The curriculum is of a
contemporary type with a spiral, fully horizontally
integrated design that uses problem-based learning
(PBL) methods through all 5 years. After limited
clinical exposure in Years 1 and 2, students continue
thematic learning in Years 3 and 4, but now with
clinical skills training and simultaneous community
and hospital attachments to provide access to a
breadth of clinical problems and contexts.9 In Year 5,
they have one-to-one attachments to clinicians and
continue to attend group tutorials, but now use real
patients as triggers for PBL.10

Study design

Students at the end of Year 3 were chosen as index
respondents because they have had nearly a year’s
clinical experience but are still junior. A tutorial group
of 8 students on a 7-week attachment to 1 firm took part
in a semistructured group discussion. Following the
interview template used in a previous survey of staff,11

they discussed how successfully they had learned from
clinical experience, what factors had helped or hin-
dered their learning, ways by which their learning
might have been improved, and the roles of their
teachers. A provisional analysis of their narratives
provided the starting point for a �complex interven-
tion�,12 which included more comprehensive briefing,
mentoring, and reflective debriefing on experience as
described in detail elsewhere.13 All 8 clinically naı̈ve
students non-purposively allocated to the firm at the
start of the next academic year gave informed, verbal
consent to take part in a group discussion after
experiencing the modified firm for 7 weeks. To
triangulate and extend those observations, a group of 9
Year 5 students and a mixed group of 3 Year 5 and 8
Year 3 students who had spent 20% of their time in
primary care and experienced a variety of hospitals
gave a senior student retrospect and compared senior
and junior student perspectives on clinical learning.

Roles of the researchers

Having become experienced as a �participant obser-
ver�,11,13 the first author conducted the index discus-
sion and complex intervention with students attached
to the firm on which he was 1 of 5 consultants. He kept
daily field notes and students kept daily written records
of their learning. His co-researchers helped him
identify preconceptions and biases that might colour
his interpretation,11 supervised the study to identify
bias in its conduct, and compared his evolving inter-
pretation against the original narratives. A second
author and a clinical academic (not an author)
observed the discussion with intervention group
students to identify undue influence on their opinions.
Unlike the Year 3 students, who were all taught by the
first author, few of the Year 5 students had been placed
with him and some had never met him. A third author,
who never met the students, supervised the study. A
fourth author, naı̈ve to the conduct of the study,
critiqued a provisional interpretation against the
original transcripts.

Analytical methods

Each discussion was analysed in enough detail to
inform the next, but the grounded theory analysis was

Overview

What is already known on this subject

Descriptions of clinical workplace learning are
usually tied to specific contexts and disciplines
in which it is delivered (�firms�, �paediatrics�,
�ambulatory care education�) and concentrate
more on teaching (�clinical teaching�) than
learning.

What this study adds

This study identifies a set of outcomes that
acknowledge emotional as well as practical
learning, �supported participation� as the core
condition for workplace learning and some
prerequisite conditions for workplace learn-
ing. It presents a model linking process and
outcome.

Suggestions for further research

Future research might test the model’s appli-
cability in a range of contexts and explore the
nature of emotional learning.
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�abbreviated� in the sense that definitive analysis took
place after data collection had finished. All discus-
sions were transcribed verbatim. They and the field
notes were entered into nVivo software (QSR, Don-
caster, Victoria, Australia) and analysed using proce-
dures proposed by Strauss and Corbin to identify
causally related �actions and interactions�.14 The index
discussion was coded and the interpretation criti-
qued. A core theme and coding structure were
agreed, the transcript was recoded again, and the
coding structure was applied to the other transcripts
and field notes. Once the authors had agreed that
theoretical saturation had been reached, they integ-
rated the findings with a detailed literature review
published elsewhere8 to develop a theory and graph-
ical model. �Results� adheres to the model, following a
narrative sequence chosen to make the concepts and
relationships as clear as possible. Verbatim extracts
are cross-referenced between the text and Table 1
(Table published online as supplementary material),
which identifies the source of each extract.

RESULTS

1 Participation as the core condition for learning

Despite their exposure to primary care, respondents
spoke mostly about hospital experiences (1.1). They
learned best by participating in practice but their
workplace experiences were not all participative. As
they became more senior, learning activities had to
be close to the role of a practitioner to be experi-
enced as participative.

2 The nature of participation

2a Observation as participation

Observation could be active or passive. Passive
observation allowed respondents to glean knowledge
and encounter realities they had learned about in
theory but which gave, at best, a transient sense of
participation. Interaction with doctors and nurses
made observation a more participative and instructive
experience and respondents became frustrated when
that interaction was lacking. (2a.1).

2b �Acting� as participation

Performing clinical tasks made students participants
by changing them from the status of observers to that
of actors (2b.1). However, even acting could be more
or less participative. Clerking a patient who had
already been clerked by a doctor was rehearsal (2b.2).

An act became performance and a respondent’s
sense of participation increased when the task con-
tributed to patient care (2b.3). There were, of course,
some tasks that had to be rehearsed before respond-
ents could perform them but there were others, such
as calling a patient into a consulting room or
completing a request form (2b.4), that could give
even junior students a sense of participation.

3 Factors affecting participation

3a Interaction with patients

The wish to benefit patients had led many respond-
ents to study medicine (3a.1) but their early attempts
to participate were hampered by fear of doing just the
opposite (3a.2). Doctors made participation easier by
introducing respondents to patients as �doctors-to-be�
and recognising the quality of their early rehearsals
(3a.1). Building social relationships with patients
increased inexperienced respondents’ sense of par-
ticipation (3a.3) and success gave them more con-
fidence to participate on another occasion. Being
taken to the bedside in a large group, by contrast,
could be a very negative experience of non-partici-
pation because respondents were not just observing
passively but invading a patient’s privacy. (3a.4).

3b Interaction with doctors

3b.1 Doctors’ behaviour towards students

Some doctors showed their unwillingness to support
participation by failing to greet respondents when
they arrived, providing no timetable, cancelling
teaching, failing to turn up, or allowing themselves to
be bleeped away (3b.1.1). Others actively supported
participation by providing ready access to their
practice (3b.1.2), sharing their clinical expertise
(3b.1.3), and creating tasks for respondents to
perform (3b.1.4). The pressures of practice amplified
doctors’ (un)willingness to support student partici-
pation, with some becoming unfriendly and relega-
ting students to the role of passive observers (3b.1.5),
and others asking them to help out (3b.1.6). There
was a dynamic between doctor and respondent such
that students who were clear what they wanted to
learn, unafraid to ask questions and practically
competent had the best chance of participating
(3b.1.7). Challenging respondents with a question or
task increased their participation provided the chal-
lenge was appropriate to their level of experience and
made in a supportive way (3b.1.8). Teachers could
strike the right balance between support and demand
by amicably �grilling� respondents (3b.1.9) and the
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wrong balance by asking questions in a belittling way
or using a respondent as a menial pair of hands
(3b.1.10).

3b.2 The climate of the medical team

The personalities of doctors had a pervasive influ-
ence on the learning climate of a firm. Some seniors
helped respondents participate by increasing their
juniors’ interest in teaching (3b.2.1), whereas others
left their juniors unsupported, unaccountable and
unrewarded (3b.2.2).

3b.3 Doctors’ knowledge of the curriculum

Doctors’ familiarity with the curriculum also affected
respondents’ participation. A common obstacle to
participation was the misconception that teachers
should not divulge answers or share their expertise in
a PBL curriculum (3b.3.1).

3c Interaction with nurses

Nurses had a powerful influence for good or ill on
respondents’ participation (3c.1) They could leave
respondents feeling passive, unskilled and unconfi-
dent by claiming they had arrived unannounced.
Sometimes they even denied respondents access to the
workplace. At the other extreme, they could be
welcoming, supportive, willing to share their expertise,
and able to offset the �scariness� of doctors (3c.2).
Respondents’ experiences with nurses were more
positive in outpatient than ward settings, in district
than teaching hospitals, with specialist rather than
generalist nurses, and as senior rather than junior
medical students. Respondents contrasted their situ-
ation unfavourably with that of student nurses, who
wore uniforms, had one-to-one relationships with
trained nurses, had their own patients, had defined
responsibilities, were a useful part of the workforce,
and �were training to be nurses rather than pass exams�.
Returning to a ward where they had found it hard to
participate as juniors, senior respondents found they
were now welcome because they were useful (3c.3).

3d Interaction with peers

Depending on their individual personalities and the
climate of the peer group, respondents could be
spurred into active participation or rendered passive
by peer interaction (3d.1). Greater numbers of
students on firms and shorter, more discontinuous
attachments reduced participation by making
respondents’ interaction with doctors less personal
(3d.2, 3d.3).

3e Organisational factors

A well structured curriculum with a clear timetable,
defined learning objectives, and space in the hospital
they could call their own (3e.1) helped respondents
participate, particularly when they were most junior
and vulnerable.

4 Students’ states of mind

Participation was influenced by, and influenced,
respondents’ emotions, which reached their highest
peaks and lowest troughs in the earlier years of the
curriculum (4.1).

4a Building a sense of identity

Junior respondents grappled with whether they had
any right to be in the workplace (4a.1). Simple things
like making tea for a friendly registrar (4a.2) or
having a safe haven where they could write up notes
(3e.1) helped. Being in workplaces where students
were �new and exciting� increased their sense of
identity (4a.3). However, they more often felt like
�spare wheels�, or like unskilled, anonymous members
of large groups who got underfoot (4a.4) and had no
responsibilities (4a.5). A junior respondent described
feeling stigmatised by ward nurses as �the lowest of
the low� (4a.6). Students could, however, develop an
identity as a �member of the team� when they
interacted on a one-to-one basis with doctors and
nurses continuously over a period of time and
contributed to patient care (3d.3, 4a.7), all of which
became easier as they became more senior. Simply to
be addressed by name boosted their sense of identity
(4a.8).

4b Becoming more confident

Participation made respondents more confident
(4b.1). Some were naturally self-confident (4b.2) and
found it easier to be confident if they were clear
about what they were expected to learn, but their
confidence was very sensitive to how doctors behaved
towards them. Lack of confidence made it hard for
junior students to communicate with doctors,
although doing so made their learning more partic-
ipative (4b.3). Confidence was dented by failed
performance and bolstered by positive feedback from
a practitioner (4b.4).

4c Sustaining motivation

Respondents’ motivation was strongly influenced by
their workplace experiences. They were demotivated
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by practitioners refusing to interact with them
(3b.1.1), keeping them as passive observers (2a.1), or
having low expectations of them (4c.1). By contrast,
doctors’ and nurses’ enthusiasm (4c.2), accessibility,
and supportively challenging behaviour (3b.1.8) were
powerful motivators.

4d Feeling rewarded

Respondents were rewarded by achieving a relatively
high level of participation for their stage of training
(4d.1) particularly when they adopted the role of
doctor (2b.1, 3b.1.6). Their feeling of low status
could be counteracted by a doctor’s recognition,
which made hard work worthwhile (3a.1, 4d.2),
strengthened their sense of vocation for medicine
and motivated them (4d.3). Teaching more junior
students on behalf of a doctor was particularly
rewarding.

5 Students’ competences

5a Study skills

Respondents spoke articulately about how their study
skills had evolved: how they had learned what to
learn; what activities to attend (5a.1); how to access
those activities; how to behave in hostile and unfa-
miliar workplaces; what expectations to have of
doctors and nurses; how to manage time proactively
(5a.2); how to balance time spent on book-learning
against time in the workplace (5a.3), and how to
identify reflectively what they had learned (5a.4).
They learned through their own and their peers’
experiences (5a.5) how to �pitch in� (5a.6), although
the support of doctors and nurses made it easier to
do so (5a.7).

5b Knowledge

Entering workplaces made respondents lose confid-
ence in knowledge they had spent many years
acquiring (5b.1) and required them to learn new
ways of learning (5b.2). Private study made them
more confident to participate (5b.3) and participa-
tion made their learning more tangible and in-
creased their confidence in it (5b.4). Doctors were
able to help them by asking questions relating theory
to practice (5b.5).

5c Clinical skills

Respondents acquired clinical skills through acting
(4b.1). Practitioners could help by �throwing them in
at the deep end� (5c.1), training, supervising, giving

feedback, expecting them to achieve quotas of skills,
and ensuring they had opportunities to do so (5c.2).
Developing clinical skills built respondents’ levels of
confidence and motivation and enhanced their sense
of both reward and identity, which in turn made it
easier to participate.

DISCUSSION

Principal findings

Figure 1 assembles the findings into a model of
�experience-based learning�. In addition to the
knowledge and skills of medical practice, students
need to acquire confidence and a sense of profes-
sional identity and sustain their motivation. Those
various learning outcomes are attained together in a
complex amalgam. Attaining them reinforces the
learning process, and failing to acquire them weakens
it. The educational climate and behaviour of indi-
vidual practitioners – nurses as well as doctors – has
great power to enable or disable workplace partici-
pation that brings students closer to their ultimate
goal of helping patients. As they progress through the
curriculum, the outcomes students achieve and the
activities through which they achieve them became
closer to those involved in the role of a practitioner.
An effective workplace teacher is someone who can
simultaneously support students and challenge them
in a way that builds practical competence and a
positive state of mind.

Strengths and weaknesses of the study

One of the study’s strengths is the coherence of the
model that results from subjecting the narratives to
lengthy and detailed grounded theory analysis by a
deliberately mixed team of researchers, teasing out
interactions between process and outcome and
systematically seeking coherence and incoherence in
the data. A second strength is the potential for
generalisability that results from asking students to
narrate experiences spanning hospital wards, outpa-
tient clinics, primary care, and other settings. A third
strength is the combination of observational research
with experimental strengthening of students’
experiences. Although the sample of narratives was
sufficient to achieve theoretical saturation, our stu-
dents all came from 1 medical school and might not
be representative of students elsewhere. For example,
our curriculum was not vertically integrated when
this research was carried out. The balance and timing
of practical and emotional competences might have
been different if participants had been exposed to
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early practical experience,15 and the applicability of
our findings to a traditional curriculum cannot be
taken for granted. Our model assumes that students,
as in Manchester, enter the clinical workplace having
had basic training in a clinical skills laboratory.

Although our synthesis is novel, it is consistent with
previous research into clinical teaching and learn-
ing, which is spread across a large number of
publications reviewed elsewhere.8 That students
quickly become bored if they remain as passive
observers for too long has been described,16,17 as
has the fact that the more actively they are involved
and the closer their involvement comes to caring
for patients, the more highly they value it.18–21

Students’ discomfort at the harm they and their
teachers can do to patients creates a tension
between their feelings of empathy and the need to
acculturate to their new professional identity.22,23

The highs of forming collegial relationships with
practitioners and their clinical teams in a �teach-
ing)learning alliance� and the lows of being taught
by humiliation are well documented, although the
dominant place of nurses in students’ workplace
experiences has received less attention.19)21,24

According to a �relational� model of education, the
teacher)learner relationship is important in just
the same way as the doctor)patient relationship,
and teachers can use it to good effect if they

couple challenge with support.25 The emotionally
charged nature of clinical learning is well reported,
particularly in relation to stress at times of trans-
ition. The constructive place of positive emotions26

is now receiving more attention, particularly in
research into the effect of educational climate.27–29

Meaning of the study

Our findings fit well with contemporary social
theories of learning, according to which expertise is
not simply a property that passes from teacher to
learner, but a dynamic commodity that resides
within communities of practice; learning, according
to the theory, is a process of absorbing and being
absorbed into the culture of such a community.30–33

Developing a professional identity is so fundamen-
tal to the process of becoming a doctor34 that
having to be credible in the eyes of practitioners
causes young medical students more stress than
encountering illness and death.35 Stress levels peak
when students first start learning in workplaces
because they become acutely aware of their own
incompetence and unimportance beside the prac-
titioners they strive to emulate.36–39 They feel
discomfort as they �try on� new professional identi-
ties that fit more or less well.36 Their individuality
can find expression through seeking out practi-
tioner role models, developing relationships with
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AS:
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Active observer
Actor in rehearsal
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Figure 1 Progression from medical student to doctor through participation in practice: an experience-based learning model
of how a medical student becomes a doctor. The model considers the context, process and outcome of clinical workplace
learning. The central condition for learning is supported participation in practice to a level that is appropriate to the student’s
stage of education. By participating, learners develop competences and an appropriate state of mind. Greater competence
leads to a more positive state of mind and vice versa. Developing competence and a positive state of mind makes it easier for
learners to participate, but the ability to participate is strongly modulated by the behaviour of people the learner meets in the
workplace, whether their experience is diluted by being part of a large group, and whether what they should learn is made
clear. The cycle can be virtuous (learning begets learning) or vicious.
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them, and negotiating the right to participate in
their practice.19,40 Thus, relationships between
practitioners and learners can both facilitate learn-
ing and generate high emotions. Learning medi-
cine as a process of social enculturation has been
very thoroughly explored in the important partici-
pant)observer research of Sinclair,41 albeit in a
more traditional system of teaching and learning
than ours.

Unanswered questions and future research

We suggest research to explore how curricula can
more explicitly acknowledge the emotional dimen-
sion of workplace learning and help learners and
teachers learn reflectively from the significant
events that arise there. Curriculum leaders and
individual teachers need to identify ways of helping
students participate in workplace activities appro-
priate to their stage of training. �Task-based learn-
ing� is such a pedagogy, whose place in
contemporary medical education needs to be more
thoroughly explored.42 As the education of doctors,
nurses, and allied professionals responds to con-
flicting pressures to make graduates more fit for
practice, strengthen the academic content of curri-
cula, increase the output of health professionals,
and treat large numbers of patients,43 studies
comparing the basic education of different health
professionals would be informative. The contribu-
tion of trained nurses to the climate of basic
medical education also seems to need further
investigation. The model depicted in Fig. 1 needs to
be turned into an instructional method, taught to
learners and practitioners, field-tested, and evalu-
ated. Finally, as argued in a recent review, �the
compelling, but, to date, merely intuitive, model of
progressive independence in training� on which
clinical education has been based for the last
century needs to be subjected to good empirical
research if it is not �to be lost in an unreflective
attempt to ensure efficient health care, quality of
care and patient safety in the short term�.44
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OBJECTIVES The clinical learning environment is an
influential factor in work-based learning. Evaluation
of this environment gives insight into the educational
functioning of clinical departments. The Postgradu-
ate Hospital Educational Environment Measure
(PHEEM) is an evaluation tool consisting of a valid-
ated questionnaire with 3 subscales. In this paper we
further investigate the psychometric properties of the
PHEEM. We set out to validate the 3 subscales and
test the reliability of the PHEEM for both clerks
(clinical medical students) and registrars (specialists
in training).

METHODS Clerks and registrars from different
hospitals and specialties filled out the PHEEM. To
investigate the construct validity of the 3 subscales, we
used an exploratory factor analysis followed by vari-
max rotation, and a cluster analysis known as Mokken
scale analysis. We estimated the reliability of the
questionnaire by means of variance components
according to generalisability theory.

RESULTS A total of 256 clerks and 339 registrars
filled out the questionnaire. The exploratory factor
analysis plus varimax rotation suggested a 1-dimen-
sional scale. The Mokken scale analysis confirmed
this result. The reliability analysis showed a reliable
outcome for 1 department with 14 clerks or 11 reg-
istrars. For multiple departments 3 respondents

combined with 10 departments provide a reliable
outcome for both groups.

DISCUSSION The PHEEM is a questionnaire meas-
uring 1 dimension instead of the hypothesised 3
dimensions. The sample size required to achieve a
reliable outcome is feasible. The instrument can be
used to evaluate both single and multiple depart-
ments for both clerks and registrars.

KEYWORDS evaluation studies [publication type];
psychometrics; education, medical, graduate ⁄ *stand-
ards; questionnaires ⁄ *standards; clinical clerk-
ship ⁄ *standards; medical staff, hospital ⁄ *standards;
teaching ⁄ *standards; teaching materials ⁄ *standards.

Medical Education: 2007; 41: 92–99
doi:10.1111/j.1365-2929.2006.02651.x

INTRODUCTION

Working and learning in the clinical environment
represents a challenging phase for doctors in train-
ing. According to Daugherty et al., they �…must learn
to balance such diverse demands as responsibility for
patient care, economic hardships, on-call schedules,
patient death, the need for constant learning, the
task of teaching, the requirements of attending
physicians and senior residents, along with the
necessities of family and personal life�.1 This phase is
further complicated by recent changes in legislation
for working hours in Western Europe and the USA;
the clinical workload has grown, whereas the time
available for educational activities has diminished.2–4

Meanwhile, the quality of health care attracts greater
public attention.5,6

One important component of the educational
experience is the clinical learning environment.
This environment encompasses many important
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aspects, such as the quality of supervision,7,8 the
quality of teachers,9,10 and facilities and atmo-
sphere.11,12. The Standing Committee on Postgra-
duate Medical Education (SCOPME) stated that
�…a working environment that is conducive to
learning is critically important to successful train-
ing�.13,14 The extent to which this is the case should
be subject to evaluation. Such evaluation would
allow us, for example, to assess the educational
functioning of a single department. Evaluation of
the learning environments in multiple hospitals is
also valuable, as some studies suggest differences
between types of hospitals (e.g. university-based
versus non-university-based hospitals).14,15

Only a few instruments specifically assess the quality
of the clinical learning environment. Roff et al.
constructed and validated the Postgraduate Hospital
Educational Environment Measure (PHEEM).16 The
developers of the questionnaire used a form of
grounded theory involving focus groups, nominal
groups and a Delphi panel drawn from the target
population to validate the items of the PHEEM.16,17

The 40-item questionnaire consists of items about the
quality of teaching and content of work, but also
takes into account social and emotional factors, such
as being part of the team, quality of supervision and
working in a no-blame culture. The original authors
identified 3 subscales which measured perceptions of
role autonomy, perceptions of social support and
perceptions of teaching.16,17 The items and their
subscales are shown in Table 1. The mean item score
on the 40 items from the PHEEM represents an
overall indicator of the quality of the learning
environment. The mean item scores on the 3
subscales indicate strengths and weaknesses on 3
domains: autonomy, social support, and teaching.
The investigated department or hospital may use
these scores to stimulate improvements.

In this article we investigate 2 psychometric properties
of the PHEEM. The first psychometric property is the
construct validity of the 3 subscales. To our knowledge,
no validation of these subscales has been published
previously. The second property is the reliability of the
questionnaire, defined as reproducibility of data or
scores, independent of time and occasion.18 Variability
and inconsistency among raters’ personal opinions
may, hence, negatively affect the instrument’s repro-
ducibility.18,19 Our research goal is therefore to
examine such influences on the PHEEM’s reliability.
The PHEEM can be used to measure clerks’ and
registrars’ perceptions of their clinical learning envi-
ronment. In our study clerks represent medical
students, who, after 4 years of pre-clinical medical
education, enter 2 years of clinical rotations in all the
major clinical disciplines. Registrars are specialists in
training. For both groups we investigated the reliability
of the PHEEM using 2 different analyses, each associ-
ated with a different use of the PHEEM. Firstly, we used
the PHEEM to evaluate a single department. Secondly,
we used the PHEEM to evaluate a group of depart-
ments for the purposes of, for example, comparison
across hospitals.

This process referred to the following research
questions:

1 What is the construct validity of the 3 subscales of
the PHEEM (i.e. perceptions of autonomy, social
support, and teaching)?

2 How many ratings by different clerks are necessary to
achieve a reliable score representing the learning
environment of an individual department?

3 How many ratings by different registrars are
necessary to achieve a reliable score representing
the learning environment of an individual
department?

Overview

What is already known on this subject

The clinical learning environment is an indi-
cator of educational quality. The Postgraduate
Hospital Educational Environment Measure
(PHEEM) represents an evaluation tool for
this environment.

What this study adds

The PHEEM is reliable for both clerks and
registrars.

Using feasible sample sizes, the PHEEM gives
reliable outcomes for single departments, as
well as groups of departments.

The PHEEM measures only one dimension.

Suggestions for further research

Given the psychometric properties of the
PHEEM, further research should focus on
evaluation of clinical learning environments
within different hospitals and departments.
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4 How many clerk ratings and departments are
needed to achieve a reliable score representing
the learning environment of a group of different
departments or hospitals?

5 How many registrar ratings and departments are
needed to achieve a reliable score representing
the learning environment of a group of different
departments or hospitals?

METHODS

Instrument

With the authors’ permission, we translated the
PHEEM into Dutch. A professional translator then
translated this version back into English. The original

workplace learning

Table 1 Items, subscales and descriptive statistics of the Postgraduate Hospital Educational Environment Measure for clerks and registrars

Item no. Item Subscale*

Clerks (n ¼ 256) Registrars (n ¼ 339)

RR

(%) Mean SD

RR

(%) Mean SD

1 I have a contract of employment that provides information
about hours of work

Aut 100 4.25 1.01 99.7 4.39 0.81

2 My clinical teachers set clear expectations Teach 100 3.65 0.90 99.4 3.66 0.90
3 I have protected time at this post Teach 100 3.94 1.20 99.4 3.52 1.13
4 I had an informative introduction programme Aut 100 3.83 1.20 100 3.09 1.24
5 I have the appropriate level of responsibility in this post Aut 100 4.00 0.89 100 4.13 0.73
6 I have good clinical supervision at all times Teach 100 3.97 0.93 99.4 3.75 0.99
7 There is racism in this post SocS 98.9 4.66 0.83 99.4 4.80 0.62

8 I have to perform inappropriate tasks Aut 100 3.92 1.01 99.1 3.96 1.13

9 There is an informative junior doctors� handbook Aut 100 3.39 1.11 99.4 3.02 1.01
10 My clinical teachers have good communication skills Teach 99.6 4.05 0.91 100 3.74 0.77
11 I am bleeped inappropriately Aut 95.7 4.04 1.02 99.4 3.35 1.12

12 I am able to participate actively in educational events Teach 97.7 4.01 1.01 99.1 4.10 0.76
13 There is sex discrimination in this post SocS 98.8 4.66 0.79 99.7 4.61 0.82

14 There are clear clinical protocols in this post Aut 99.6 3.53 1.12 100 3.81 1.00
15 My clinical teachers are enthusiastic Teach 99.6 4.27 0.78 99.4 4.06 0.79
16 I have good collaboration with other doctors in my grade SocS 96.5 4.36 0.73 99.7 4.42 0.66
17 My hours conform to the New Deal Aut 97.7 3.46 1.22 99.7 3.55 1.20
18 I have the opportunity to provide continuity of care Aut 98.9 3.49 1.03 100 3.49 1.13
19 I have suitability access to careers advice SocS 98.4 3.18 1.04 100 3.27 0.95
20 This hospital has good quality accommodation for

junior doctors, especially when on call
SocS 85.5 3.75 1.23 99.1 3.34 1.30

21 There is access to an educational programme relevant to my needs Teach 98.9 3.66 1.10 99.4 3.39 0.95
22 I get regular feedback from my seniors Teach 99.6 3.21 1.16 99.4 3.35 1.00
23 My clinical teachers are well organised Teach 99.2 3.71 0.93 99.4 3.43 0.95
24 I feel physically safe within the hospital environment SocS 99.6 4.04 1.17 99.7 3.73 1.28
25 There is a no-blame culture in this post SocS 100 3.99 0.95 99.4 3.73 0.98
26 There are adequate catering facilities when I am on call SocS 93.4 3.99 1.25 99.1 2.53 1.42
27 I have enough clinical learning opportunities for my needs Teach 99.6 4.22 0.86 99.1 4.04 0.82
28 My clinical teachers have good teaching skills Teach 98.8 4.07 0.91 99.4 3.67 0.79
29 I feel part of a team working here Aut 100 3.85 1.00 99.4 4.08 0.84
30 I have opportunities to acquire the appropriate

practical procedures for my grade
Aut 100 4.13 0.90 99.4 4.04 0.86

31 My clinical teachers are accessible Teach 100 4.09 0.87 99.4 4.31 0.66
32 My workload in this job is fine Aut 100 3.89 0.86 99.4 3.69 0.93
33 Senior staff utilise learning opportunities effectively Teach 99.6 3.68 0.93 99.1 3.4 0.88
34 The training in this post makes me feel ready to be an

SpR ⁄ consultant
Aut 100 4.05 0.838 99.4 3.93 0.77

35 My clinical teachers have good mentoring skills SocS 100 3.79 0.96 99.1 3.58 0.87
36 I get a lot of enjoyment out of my present job SocS 100 4.29 0.86 99.4 4.32 0.71
37 My clinical teachers encourage me to be an independent learner Teach 100 3.72 0.95 99.4 3.58 0.91
38 There are good counselling opportunities for junior doctors�

who fail to complete their training satisfactorily
SocS 94.1 2.92 0.74 97.6 2.72 0.92

39 The clinical teachers provide me with good feedback
on my strengths and weaknesses

Teach 99.2 3.18 1.07 99.1 3.21 0.97

40 My clinical teachers promote an atmosphere of mutual respect Aut 100 3.87 0.98 99.4 3.74 0.98

The italic items have recoded scores: they are inverted
* Three subscales: perceptions of autonomy (Aut), perceptions of social support (SocS) and perceptions of teaching (Teach)
� We used the appropriate word in the respective questionnaires (so either �clerk� or �registrar�)
RR ¼ response rate; Mean ¼ mean item score; SD ¼ standard deviation
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authors considered this version equivalent to the
original questionnaire. Each subject (clerks and
registrars) scored the 40 items on a 5-point Likert
scale, where 1 ¼ totally disagree and 5 ¼ totally
agree. (The original questionnaire used a 5-point
Likert scale of 0)4, which we replaced with the more
conventional 1)5 range.) Because 4 items contained
negative statements (items 7, 8, 11 and 13), we
inverted the score on the scale. Clerks and registrars
received the exact same questionnaire, except for the
use of specific words such as �clerk� and �registrar�.

Subjects and procedure

Clerks from 14 different departments (including
internal medicine, surgery, obstetrics and gynaecol-
ogy, paediatrics, neurology and psychiatry) in 6
different hospitals filled out the PHEEM between
April 2003 and May 2005. As clerks had to be able to
assess the clinical learning environment, we evaluated
their perceptions of this environment in the second
half of their clerkship.

Paediatrics registrars from 25 hospitals and obstetrics
and gynaecology registrars from 44 hospitals com-
pleted the questionnaire during March–April 2005.

Statistical analysis

After checking the normality of the distribution of
PHEEM scores, we assumed an interval level of the
data and used parametric statistical methods.

Exploratory factor analysis

To evaluate the construct validity of the 3 subscales of
the PHEEM, we used an exploratory factor analysis
(specifically, principal components analysis) followed
by varimax rotation. Exploratory factor analysis
enables us to determine whether the observed vari-
ables (i.e. the items) can be explained by a consid-
erably smaller number of factors.20 Principal
components analysis calculates 0-correlating factors
(called orthogonal components) to maximise ex-
plained variance from the items and thus summarises
the statistical information in the items as efficiently as
possible. Next, we performed a varimax rotation on
these selected factors to obtain a solution that had
optimal interpretation in terms of the correlations
(in this context known as �loadings�) of each of the
items with each of the rotated factors. We interpreted
the results with a scree plot of the eigenvalues.

We checked the results of the exploratory factor
analysis by means of a successive clustering method,

which is known in psychometrics as Mokken scale
analysis.21,22 This method selects items that measure
the same construct into clusters and thus can be used
to determine the dimensionality of the PHEEM data.
A careful comparison of exploratory factor analysis
and Mokken scale analysis revealed that these meth-
ods provide different perspectives on the dimensio-
nality in data. For example, exploratory factor
analysis considers all items simultaneously, whereas
Mokken scale analysis selects items one after another.
Likewise, exploratory factor analysis aims at maxim-
ising explained variance, whereas Mokken scale
analysis optimises a psychometric scalability criterion.
However, despite their differences, these methods
lead to the same conclusions when a dimensionality
structure is clearly present.23

Generalisability theory

We used generalisability theory to address the research
questions about reliability. This theory allows estima-
tion of the size of the relevant influences that affect the
measurement. The subsequent estimation of the
reliability of the instrument is based on a variety of
reliability indices. Here reliability is expressed as the
standard deviation (SD) of the �noise in the measure-
ment�, i.e. the SD of all influences that have a random
or noisy effect on the measurement (noisy as in signal-
versus-noise). We considered items to be a fixed facet
and used the PHEEM total (subscale) score as the unit
for analysis. We carried out a random-effects ANOVA

model with 2 factors for clerks and registrars sepa-
rately. The factors were departments (d) and subjects
(s). In generalisability theory terms, we carried out a
single-facet analysis with subjects nested within
departments, separately for clerks and registrars. An
unbalanced design using the UrGenova program
estimated variance components.24 Following variance
component estimation, we estimated the standard
error of measurement (SEM), again separately for
clerks and registrars. The formula used to provide
information on a single department was:

SEM ¼

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
r2

s:d

Ns

þ r2
si:d

Ns �Ni

s

in which r2
s:d is the variance associated with subjects

within departments and r2
si:d represents the interac-

tion between subjects and items within departments.
Both variance components are divided by the sample
size associated with the component.

The SEM can be interpreted on the original scoring
scale and helps to define a maximum acceptable
noise level in the measurement. In this study we
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wanted a difference of at least half a unit on the scale
to be interpretable. We therefore used a
SEM < 0.13 (1.96 · 0.13 · 2 � 0.5) as the smallest
admissible value for a 95% confidence interval
interpretation.

To use the PHEEM across a group of departments, we
estimated the root mean square error (RMSE) which
can be interpreted in the same way as the SEM but
now at the group level:

RMSE ¼

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
r2

d

Nd

þ r2
s:d

Ns �Nd

þ r2
si:d

Ns �Ni �Nd

s

We carried out these reliability estimation procedures

for the mean item score of the PHEEM and for each of

the subscales.

RESULTS

The PHEEM was completed by a total of 256 clerks,
of whom 80 (31%) were male. They came from 14
departments; the number of clerk ratings within
departments ranged from 2 to 26. The questionnaire
was also filled out by 339 registrars, of whom 83
(24%) were male. They came from 45 departments;
the number of registrars within departments ranged
from 2 to 24. Table 1 shows the response rate,
descriptive statistics and mean item score for both
groups. We found no significant difference between
the answers of men and women.

Construct validity of the 3 subscales

Exploratory factor analysis followed by varimax
rotation of the clerk group resulted in 10 factors
with an eigenvalue > 1. The first factor had an
eigenvalue of 12.2 (accounting for 30.6% of vari-
ance), and the next 9 factors had eigenvalues < 2.1
(scree plot in Fig. 1). The analysis of the registrar
group showed 9 factors with eigenvalues > 1. The
first factor had an eigenvalue ¼ 12.4 (accounting for
31.1% of variance), and the following 8 had eigen-
values < 1.9 (scree plot in Fig. 1). These findings are
not consistent with a questionnaire measuring 3
distinct factors. In such a case, the results would
show 3 factors with relatively high eigenvalues
(which would preferably together account for a
sizeable percentage of the variance). The results,
however, suggest 1 factor and thus a 1-dimensional
scale. Next, we performed a Mokken scale analysis
on both datasets. The results confirmed the factor
analysis results: 1 large item cluster was found,
indicating a 1-dimensional scale.

As 2 independent statistical analysis methods sup-
ported a unidimensional data structure and we found
no support of the existence of 3 subscales, we present
only the results of the reliability analysis with the
mean item score.

Reliability analysis

Clerks

The mean item score was 3.87. The score varied from
2.92 (item 38: �There are good counselling oppor-
tunities for junior doctors who fail to complete their
training satisfactorily�) to 4.66 (inverted score [ori-
ginally 1.34] for both item 7: �There is racism in this
post� and item 13: �There is sex discrimination in this
post�). Response rates varied from 85.8% (item 20:
�This hospital has good quality accommodation for
junior doctors, especially when on call�) to 100%
(Table 1).

Table 2 presents our estimated SEMs and RMSEs for
clerks. The upper part of Table 2 presents SEMs for
the evaluation of 1 department. The SEM reached a
reliable level < 0.13 when ‡ 14 respondents com-
pleted the PHEEM.

The reliability of an evaluation of multiple depart-
ments (lower part of Table 2) depends on the
number of respondents and departments. An RMSE
< 0.13 could be established with 15 departments and
2 respondents. Ten departments and 3 respondents
also give a reliable result. By contrast, 1 department
cannot achieve a reliable outcome unless the number
of respondents is unfeasibly high. Clearly, when
evaluating a group of departments, it is more

workplace learning
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efficient to increase the number of departments than
the number of respondents.

Registrars

The mean item score was 3.71. The score varied from
2.53 (item 26: �There are adequate catering facilities
when I am on call�) to 4.80 (inverted score [originally
1.20] item 7: �There is racism in this post�). Response
rates varied between 97.6% (item 38: �There are good
counselling opportunities for junior doctors who fail
to complete their training satisfactorily�) and 100%.

Table 3 shows our estimated SEMs and RMSEs for
registrars. A reliable evaluation of the clinical learn-
ing environment of 1 department could be achieved
with ‡ 11 respondents. For a reliable outcome of
group evaluation of multiple departments the easiest
option is to increase the number of departments
rather than the number of respondents. Three

respondents and 10 departments give a reliable
result.

DISCUSSION

This study investigated the construct validity of 3
subscales and the reliability of an instrument to
measure the clinical learning environment, known
as the PHEEM. Clerks and registrars filled out the
questionnaire. The first research question ad-
dressed the construct validity of 3 subscales, as
hypothesised by the original designers of the
PHEEM. The statistical analysis of these subscales
did not support the 3-dimensional structure
hypothesised earlier.16 Instead, our analysis
suggested a 1-dimensional scale. Apparently the
content analyses of the PHEEM as performed by
the original authors cannot be replicated empiric-
ally.

Table 2 Clerks: standard error of measurement for evaluating a single department and root mean square error for evaluating a group of departments

SEM

n respondents

1 2 3 4 5 10 11 12 13 14 15 20

RMSE
0.47 0.33 0.27 0.23 0.21 0.15 0.14 0.13 0.13 0.12* 0.12 0.10

n departments

1 0.53 0.41 0.36 0.34 0.32 0.29 0.28 0.28 0.28 0.28 0.27 0.27
2 0.37 0.29 0.26 0.24 0.23 0.20 0.20 0.20 0.20 0.19 0.19 0.19
3 0.30 0.24 0.21 0.20 0.19 0.17 0.16 0.16 0.16 0.16 0.16 0.15
4 0.26 0.21 0.18 0.17 0.16 0.13 0.13 0.13 0.12* 0.12 0.12 0.12
5 0.24 0.18 0.16 0.15 0.14 0.13 0.13 0.13 0.12* 0.12 0.12 0.12

10 0.17 0.13 0.12* 0.11 0.10 0.09 0.09 0.09 0.09 0.09 0.09 0.08
15 0.14 0.11* 0.09 0.09 0.08 0.07 0.07 0.07 0.07 0.07 0.07 0.07
20 0.12* 0.09 0.08 0.08 0.07 0.06 0.06 0.06 0.06 0.06 0.06 0.06

* Value < 0.13 is considered reliable

Table 3 Registrars: standard error of measurement for evaluating a single department and root mean square error for evaluating a group of departments

SEM

n respondents

1 2 3 4 5 10 11 12 13 14 15 20

RMSE
0.40 0.28 0.23 0.20 0.18 0.13 0.12* 0.11 0.11 0.11 0.10 0.09

n departments

1 0.50 0.41 0.38 0.36 0.35 0.32 0.32 0.32 0.32 0.32 0.32 0.31
2 0.35 0.29 0.27 0.25 0.24 0.23 0.23 0.23 0.22 0.22 0.22 0.22
3 0.29 0.24 0.22 0.21 0.20 0.19 0.18 0.18 0.18 0.18 0.18 0.18
4 0.25 0.20 0.19 0.18 0.17 0.16 0.16 0.16 0.16 0.16 0.16 0.16
5 0.22 0.18 0.17 0.16 0.15 0.14 0.14 0.14 0.14 0.14 0.14 0.14

10 0.16 0.13 0.12* 0.11 0.11 0.10 0.10 0.10 0.10 0.10 0.10 0.10
15 0.13 0.11* 0.10 0.09 0.09 0.08 0.08 0.08 0.08 0.08 0.08 0.08
20 0.11* 0.09 0.08 0.08 0.08 0.07 0.07 0.07 0.07 0.07 0.07 0.07

* Value < 0.13 is considered reliable
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The second research question focused on the num-
ber of respondents necessary to achieve a reliable
evaluation of the clinical learning environment.
Clerks can establish a reliable score with 14 comple-
ted questionnaires. Registrars need 11 evaluations to
get a reliable result.

The third research question assesses the number of
respondents and departments needed to obtain a
reliable outcome for a group of departments or
hospitals. The number is the same for both clerks and
registrars: for 10 departments, 3 questionnaires per
department are needed. For both groups it is more
efficient to improve the reliability by increasing the
number of departments rather than the number of
respondents.

We used 256 and 339 completed questionnaires,
respectively, for this study. These numbers are high
enough to perform a reliable exploratory factor
analysis and a Mokken scale analysis. Thus, our
finding of a 1-dimensional construct as measured by
the PHEEM seems plausible. The number of ques-
tionnaires is also large enough to give a good
estimation of the PHEEM’s reliability. By contrast,
the different specialties and hospitals are not repre-
sented equally. Among the 45 different hospitals
included in our study, we investigated only paediat-
rics, and obstetrics and gynaecology registrars. Clerks
were mainly derived from 1 hospital and 2 specialties
(obstetrics and gynaecology, and internal medicine).
For widespread application of the PHEEM, further
research among other specialties in different coun-
tries is necessary.

The statistical boundaries we used were rather strict.
We chose a standard error < 0.13 as the cut-off point,
whereas some other studies settled for 0.24.25,26 Thus,
the reliability of this instrument is high.

This study is part of an ongoing effort to understand
and possibly influence the clinical learning environ-
ment. We consider this research into the reliability
and construct validity of the PHEEM to represent a
starting point for further research. Because we found
only 1 construct underlying the PHEEM, it would be
of interest to investigate what exactly constitutes the
clinical learning environment: in other words, what is
the content validity of the PHEEM? Further research
should focus on this psychometric property, as well as
on evaluation of clinical learning environments
within different hospitals and departments.

The PHEEM is a 1-dimensional, reliable question-
naire for measuring the clinical learning environ-

ment for both clerks and registrars. Reliable findings
can be accomplished with feasible sample sizes. It is
remarkable how stable the findings are, given the
high turnover of clerks and, to a lesser extent,
registrars. Results offer insight into the existing
clinical learning environment created by 1 or mul-
tiple departments.
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OBJECTIVE To explore the impact of undergradu-
ate psychiatry placements in primary care settings on
students’ learning and attitudes to mental illness.

DESIGN Questionnaire survey and qualitative in-
depth interviews.

SETTING A primary care-based psychiatry under-
graduate teaching programme at Royal Free and
University College Medical School, London.

PARTICIPANTS A total of 145 ⁄ 183 (79.2%) students
attending the primary care-based programme over 2
academic years completed a questionnaire survey. In-
depth interviews were conducted with 14 students, 12
general practitioner (GP) tutors and 20 patients
participating in the course.

RESULTS In the questionnaire survey, 121 ⁄ 144
(84.0%) students valued the primary care-based
teaching highly. In total, 87 ⁄ 139 (62.6%) students
felt their attitudes to mental illness had changed as a
result of the course. In-depth interviews demonstra-
ted 4 key benefits of the teaching programme:
increasing breadth of experience, understanding the
patients’ experience, learning about mental illness
from a GP’s perspective and changing students’

attitudes towards mental illness. The students’
attitudinal shift comprised 2 main dimensions; �nor-
malisation� of mental illness and increased empathy.

CONCLUSIONS Learning psychiatry in primary care
settings offers students a broader experience of a
range of patients than in hospital settings and
encourages a �person-centred� approach, which in
turn can have a positive impact on their attitudes to
mental illness, reducing stereotyping and increasing
empathy.

KEYWORDS education, medical, undergradu-
ate ⁄ *methods; psychiatry ⁄ *education; *attitude of
health personnel; *family practice; mental disor-
ders ⁄ *psychology; learning; questionnaires; female;
male; adult; humans.

Medical Education: 2007; 41: 100–108
doi:10.1111/j.1365-2929.2006.02653.x

INTRODUCTION

There have been widespread calls internationally to
orientate undergraduate psychiatry teaching more
towards common mental health problems, which
students are likely to experience in all clinical
settings.1 Newly qualified doctors have been found
lacking in confidence and ability to detect and
manage common mental disorders.2 As the majority
of these disorders are managed entirely in primary
care,3 learning psychiatry in this setting is imperative
to give students a broader perspective and experi-
ence. There has, however, been relatively little
published evaluation of different models of teaching
psychiatry in the community. Some reports have
described integrating teaching on psychosocial fac-
tors in community settings early in medical train-
ing.4,5 A review of community-based teaching across
medical schools in the United Kingdom found very
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few examples of integrated primary care-based
teaching in psychiatry during the later clinical years,6

and anecdotal evidence suggests that such provision
is still patchy worldwide.

Over the last decade there has been an emphasis on
the development of appropriate attitudes in the
medical profession.7 Despite this, recent evidence has
shown a decline in empathy among undergraduates
over the course of their study.8,9 A positive change in
attitudes to psychiatry and ⁄ or mental illness from
before to immediately after hospital psychiatric
clerkships has been found in more than 16 studies,10–

17 although others have shown no change or a
deterioration in attitudes after a psychiatric attach-
ment.18–21 These studies were in secondary care
settings and have mainly used questionnaires with
attitudinal scales, where overall scores mask a more
complex picture.14,15,22 For example, in one study
attitudes towards psychiatry as a specialty improved,
but attitudes to psychiatric patients remained un-
changed.15 We found no studies evaluating the
impact of other learning settings on students’ atti-
tudes to mental illness. This is a potentially important
component of the �added value� of primary care-
based psychiatry teaching.

We know that primary care-based teaching can be as
effective as hospital settings for learning clinical skills
in general medicine,23,24 but we know little about
how community-based settings may influence the
teaching of other specialties to undergraduates and,
in particular, the impact on students of learning
psychiatry in these settings. This study explores the
impact on students’ learning and attitudes of an
undergraduate teaching programme integrating
general practice-based psychiatry sessions within a
hospital-based psychiatry clerkship at Royal Free and
University College Medical School (see Box 1). The
course structure has been described in detail else-
where.25

METHODS

Sample

Students had completed a 4–5-session general prac-
tice attachment integrated within an 8-week hospital
psychiatry clerkship. All participating students during
2 academic years (2000–02) were invited to complete
a semistructured questionnaire in the final week of

Overview

What is already known on this subject

There has been little work evaluating models
of teaching mental health in community
settings, including impact on student learning
and attitudes to mental illness.

What this study adds

Learning psychiatry in general practice set-
tings can give �added value� in terms of
breadth of experience, detecting hidden
mental health problems, developing a more
�patient-centred� approach and reducing the
stigma of mental illness.

Suggestions for future research

Further work should determine if these atti-
tude changes persist longer term and if they
have an effect on students’ behaviour and
patients’ care.

Box 1 �Mental health in the

community�: an integrated course

Course aims

To broaden students’ understanding, experi-
ence of and attitudes towards people with
common mental disorders in community
settings

Course structure

Four to 5 sessions in general practice integrated
within a 4th-year 8-week hospital psychiatry
clerkship. There is systematic teaching facilita-
ted by general practitioners based around real
patients with common mental disorders, spe-
cifically chosen and invited to meet students
who undertake a psychiatric assessment. The
students are introduced to a predefined topic,
interview a patient for 60–90 minutes, then
present their findings and discuss management.
Patients with a range of mental disorders,
including depression, anxiety, somatisation,
drug ⁄ alcohol dependence, eating disorders and
dementia, are invited to participate.
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their hospital psychiatry attachment about their
experiences of the programme and its impact on
their learning and attitudes. The questionnaire was
anonymised to reduce social desirability bias.26 In-
depth interviews were conducted with 46 participants:
14 students, 20 patients and 12 general practice (GP)
tutors. Students were selected purposively from those
participating across a range of GP practices and the
sample monitored for age, sex, previous experience
of mental health and ethnicity to ensure adequate
diversity. Patients were selected purposively accord-
ing to age and sex. Patient ethnicity, social class and
type of mental health problem were also monitored
to ensure adequate diversity. All 13 GP tutors were
approached for interviews. Interviewing continued
until �saturation� occurred, with no new themes
emerging from the respondents.27 Saturation oc-
curred by 8 student interviews, 14 patient interviews
and 7 GP interviews. A further 6 interviews were
completed for both patients and students and 5 for
GPs to ensure adequate diversity with respect to
the sampling characteristics. Student and tutor
interviews were conducted within 3 months of their
last general practice placement. Patient interviews
were conducted a median of 3 months following
participation (range 0.5–12 months). Patients had
been involved in teaching a mean of twice (standard
deviation 1.14, range 1–6) in the last year. Tutors
took groups of students for placements between
4 and 8 times a year.

Procedure

The student questionnaire was developed using data
from previous student feedback and a literature
review, and was piloted and amended before use. The
interview topic guides were developed by consensus
by the research team using data from preliminary
questionnaire responses and included participants’
experiences of the teaching, impact on patients’ well-
being, differences in learning psychiatry in general
practice compared to hospital and effects on stu-
dents’ learning and attitudes to mental illness (see
appendix 1). The results of analysis exploring the
impact on patients’ well-being have been published
elsewhere.28 The principal researcher (KW) conduc-
ted all interviews, which were tape-recorded and
transcribed. Ethical approval was obtained from
relevant local research ethics committees.

Analysis

The quantitative data were analysed descriptively
using SPSS version 10.0. Responses to open questions
were coded into categories and entered into SPSS.

Items which received fewer than five responses were
combined and coded as the �other� category. This
process was checked independently by another
member of the research team. The in-depth inter-
views were analysed thematically using a �framework�
approach.29 Two members of the research team
reviewed transcripts independently, identified key
concepts and developed a thematic framework that
was then agreed by consensus. The data were charted
using a matrix method in Excel and refined inde-
pendently by 2 researchers who defined key themes,
mapping their range and associations. The final
interpretations were agreed by the whole team (the
authors).

RESULTS

Student questionnaire (Table 1)

The questionnaire response rate was 145 ⁄ 183
(79.2%). The mean age was 23.3 years (range 21–
30 years) and 73 ⁄ 142 (51%) were women. As the
questionnaire was anonymous no information was
available on non-responders. Most students (84%)
felt that the GP attachment was valuable or very
valuable, a higher proportion than for their hospital
psychiatry attachment (66%). Students felt they had
learnt a variety of things in the GP placement,
including history-taking ⁄ communication skills
(40%), recognition of common mental disorders or
hidden morbidity (26%) and the management of
patients in the community (20%). More than half
(63%) felt that their attitudes to mental illness had
changed as a result of participation in the GP
attachment. Changes cited included a greater
understanding of how widespread common mental
health problems were and how they can be hidden
(48%) and an understanding of the impact on the
patient (25%).

In-depth interviews

All interview participants (i.e. patients, GP tutors and
students) felt that the teaching impacted on students
in a variety of ways, including broadening their
experiences in psychiatry, helping them understand
the patient’s experience, showing them mental
health problems from a primary care perspective and
changing their attitudes towards mental illness.

Breadth of experience

Students generally highlighted that in primary care
they gained a more diverse and balanced view of
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mental illness and the importance of seeing people
who are less severely ill.

…the cases you see here [hospital] are just the
severe end of the spectrum. You get a distorted
view of psychiatry because… the ones you see here
are a lot more ill and you kind of think that’s what,
like, depression is. But in the community it was just
someone who had to take a month off work.
(Student 4)

They felt that such encounters with people with
milder disorders made them more aware of the
potential for hidden psychological problems and
would influence their approach to identifying mental
health problems in the future.

Some patients also commented on the value for
students of a broad range of experience, including
seeing those who had recovered or were living
normally.

I think it’s really important, to kind of get a really
broad view of what people have been through and
how they’ve been treated and what their reaction

is… to see patients that have recovered. (Patient
13)

All tutors felt that broadening the students’ experi-
ence was very important. Many reported tailoring
their teaching to demonstrate the diversity of mental
health problems in a primary care setting by inclu-
ding different types of common mental disorders not
usually seen in hospital psychiatry, the full spectrum
of severity of illness, particularly the milder end, and
patients in remission and recovered as well as the
acutely and chronically unwell.

One of the best things about the community
teaching is that they [students] see patients with
psychiatric problems as leading relatively normal
lives within the community, functional lives, whe-
ther they be parents or carers or perhaps be
working. (GP 4)

Understanding the patient’s experience

The students all valued highly the contact with
patients who had taken the time specifically to meet

Table 1 Student questionnaire findings

Question Number (%) responses n ¼ 145

How do you value your overall experience in your attachment in psychiatry
in general practice? (n ¼ 144)

No value 1 2 (1.4)
2 2 (1.4)
3 19 (13.2)
4 47 (32.6)
Very valuable 5 74 (51.4)

How do you value your overall experience in your attachments in hospital
psychiatry? (n ¼ 142)

No value 1 1 (0.7)
2 7 (4.9)
3 40 (28.2)
4 59 (41.5)
Very valuable 5 35 (24.6)

Do you think that you have learnt anything in particular from the GP
attachment which will help in your contact with patients in the future?
(n ¼ 111)�

Yes 94 (84.7)
No 17 (15.3)

[If yes] What did you learn? (n ¼ 82)* History-taking and communication skills 33 (40.2)
Recognition of mental illness ⁄ hidden morbidity 21 (25.6)
Management of patients in the community 16 (19.5)
Prevalence of problems in the community 11 (13.4)
Holistic approach to management 9 (11.0)
Understanding the patients experiences 8 (9.8)
More sympathy ⁄ less judgemental 5 (6.1)
Other 5 (6.1)

Has seeing patients in the community changed your views about
mental illness? (n ¼ 139)�

Yes 87 (62.6)
No 52 (37.4)

[If yes] How have your attitudes changed? (n ¼ 79)* More aware how common and can be hidden 38 (48.1)
Patients can lead normal lives 17 (21.5)
More aware diversity ⁄ can affect �normal� people 14 (17.7)
More rounded or balanced view 11 (13.9)
More open-minded or sympathetic 5 (6.3)
Other 9 (11.4)

�Data missing for some students; *more than one response was allowed.
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them. Many reported greater understanding of the
impact of mental health problems on patients
subsequently. Some anticipated taking a more inclu-
sive, �person-centred� approach in the future as a
result of their experiences.

When it comes to treating them you’ve got to just
look at them as a person and then if they do fit into
a category then that’s fair enough but you can’t
lose sight of this individual in the mix of things.
(Student 11)

Almost all patients also highlighted this theme, and
most saw their role as helping students develop a
more individualised approach to patients, through
understanding their personal experiences.

Just looking at a text book isn’t really telling you
day-to-day living, and I was actually explaining to
them, you know, the way it affects me and the
things I cannot do… It’s better to sort of liaise with
the patient and to get more idea of how it actually
is for someone. (Patient 3)

Most tutors reported encouraging students to put the
illness into context, considering biological, psycho-
logical and social factors together to understand the
patient’s experience of their illness and its impact on
their lives.

I think it’s just reminding them that they’re human
beings who’ve got a life, they’ve got a useful life, a
fulfilling life ) it’s an education through the
patient telling their story, it’s not just a medical
history, because it’s very much the social history
and background. (GP 4)

Learning about mental illness from a GP perspective

Students observed how approaches to mental illness
differed between the hospital and GP context. This
included less emphasis on categorisation and discrete
diagnoses in primary care, and more on under-
standing the patient in their context.

It made me realise that it’s very, very difficult to
categorise people into a rigid framework of think-
ing… even if you know something like the one
thing that’s going on, it’s just probably part of the
spectrum of five or 10 things that are going on in
this person’s life… you can’t selectively abstract this
aspect of this person’s life and say ) oh well they
have this diagnosis. (Student 5)

Some students felt that learning psychiatry from GPs
helped them integrate psychiatry with the rest of
medicine.

The psychiatrist is going to be less interested in
other symptoms medical or surgical that a patient
has, so maybe talking to a GP gives you a view about
how to integrate it with other aspects of illnesses.
(Student 8)

Students’ attitudes to mental illness

Students reported a variety of attitudes towards
people with mental health problems prior to
starting the attachment. Most were apprehensive
about meeting psychiatric patients on wards, feeling
uncertain about what to expect and threatened
by stereotyped images of unsafe, potentially
aggressive, �mad� people. A few students, who had
already had close personal or work experience of
people with severe mental illness, felt less appre-
hensive.

All the students interviewed noted positive changes in
their attitudes to people with mental health problems
as a result of their overall psychiatry experiences.
They were not always able to separate out the
different influences of the hospital and general
practice components. For some the GP attachment
had had a profound effect on their attitudes to
patients with mental health problems. For many it
had lesser but none the less important effects. This
included 2 main dimensions; perceived �normalisa-
tion� of mental illness and increased empathy towards
people with mental health problems.

�Normalisation� of mental illness

This was the dominant theme in the student inter-
views, where most students talked about how the
people they met in their GP attachment had helped
them to understand that anyone could have a mental
health problem, and that those who have experi-
enced such problems are still �normal�.

…the person who I least expected from the waiting
room walked in, so that’s definitely a good thing
that’s opened your eyes that psychiatry can affect
anyone… I suppose you always have a preconceived
idea that… in psychiatry everyone’s going to be sort
of a bit crazy, but they’re not, they’re completely
normal except that they have symptoms which are,
make them perceive things differently. (Student 7)
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Many students described how their previous images
of mental illness were changed by meeting patients in
both hospital and community settings. In particular,
seeing patients in primary care reduced stereotypes
that people with mental health problems looked in
some way �different�.

I kind of I suppose saw them being as kind of
unkempt… you know not looking after themselves,
like druggies on the streets… as maybe a bit
beneath your plane if you know what I mean. But
now I know drug addicts don’t want to be addicts,
they didn’t mean to get where they are, its not like
all self-inflicted and it can happen to anyone.
(Student 14)

For many patients, reducing the stigma of mental
illness was a key motivation and reward for partici-
pating in the teaching.

…it was very difficult for me when I started to feel
ill, because I’d worked all my life and I came across
as quite a coping person…, so in a way I thought it
might give me a chance to let people learn it can
happen to anybody. (Patient 10)

It was important to most tutors to demonstrate
to students how it is possible to be �normal�,
function independently and have a mental
illness.

If I can, I get some young middle-class people in for
them so that they can really relate to this person
and think yeah, that could be my cousin, or my
friend, or me, and not see mental illness as
something that just happens to really mad people
who are not related. (GP 1)

Increased empathy

There was a general sense of greater empathy and, in
some cases, less judgemental attitudes towards people
with mental health problems after their attachment.
This appeared to be due to a greater understanding
of the impact of mental health problems on people’s
lives.

…thinking about problems that people presented
with at the general practice, before I would have
probably thought that that’s it, that’s their problem
whereas looking at it from a psychiatric point of
view you realise there’s a whole other side to their
illness. (Student 9)

DISCUSSION

In general, the community-based teaching was highly
valued by the students, who felt it had a significant
impact on their knowledge about and attitudes
towards mental illness. The benefits identified inclu-
ded: increased breadth of experience, understanding
the patient’s experience, learning about mental
illness from a GP’s perspective and changing atti-
tudes to mental illness. Broadening students’
experience was one of the key aims of the module,
and viewed as a central component of the teaching by
GP tutors. This was endorsed by students, in both the
questionnaire and interview findings. Students felt
they had gained a greater appreciation of hidden
morbidity, which could assist them in detecting
mental health problems in the future. In the ques-
tionnaire responses students also highlighted learn-
ing general history-taking ⁄ communication skills and
learning more about community management of
mental illness.

Tutors, and in particular patients, highlighted the
importance of understanding the patient’s experi-
ence, an aspect also valued by students. Some
students felt that this would translate into a more
patient-centred approach in the future. Both patients
and tutors wished to challenge stigmatising views and
demonstrate how it was possible to be a normal
member of society, while having a mental health
problem. Two-thirds of questionnaire respondents
felt their attitudes had changed as a result of seeing
patients in the community. All students interviewed
noted positive changes to their attitudes, which
included a sense of the �normalisation� of mental
illness and increased empathy.

It is clear that the effect of psychiatry attachments on
students’ attitudes to mental illness is complex and
operates in a number of different ways that vary for
individuals. In previous work, factors associated with
positive attitude change are ill defined, but in
hospital settings may be related to exposure to
patients who respond rapidly to treatment,22 students
being allowed to take direct patient responsibility10

and clarity of teaching.13 Studies to date, while
numerous, have been limited by a mainly quantitative
approach using attitudinal scales and have produced
a range of conflicting results. What constitutes a
�positive� or �negative� attitude is a value judgement,
and for some attitudinal domains may be controver-
sial; thus quantifying attitudes in this way can be
problematic. Few previous studies have used qualit-
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ative methodology to explore the complexities of
students’ attitudes to mental illness. This is the first
study to report on the effect of the learning setting
on attitudes to mental illness.

This study is exploratory in nature and the results
should be confirmed in other populations and
settings. Ideally, future studies would use a control
group and objective measurement of predefined
outcomes, to test if these perceived benefits to
students’ learning and attitudes translate into chan-
ges in assessments of their actual behaviour. There is
some evidence that medical students’ attitudes
deteriorate over time in the latter part of their
training.9 In psychiatry there is conflicting evidence
about whether any positive changes to attitudes noted
persist at longer-term follow-up11 or decay over
time.13,30 Further work is needed to clarify changes to
attitudes to mental illness over time, and how such
attitudes relate to actual behaviour as doctors.

We have no information concerning non-responders
for the student questionnaire, as we considered
anonymity important to reduce social desirability
bias. However, the response rate was high (79%). The
researcher who conducted the in-depth interviews
was connected with administering the teaching pro-
gramme, but had no involvement in setting up the
programme or direct involvement with participating
patients or students. The research team sought to
address any potential bias from this association with
the programme by making probes for negative
aspects an integral part of all the interviews, and by
ensuring independent corroboration from other
research team members at all stages of analysis.

In conclusion, students respond positively in general
to learning psychiatry in primary care settings and
specific �added value� was identified for students in
terms of breadth of experience, developing a more
�patient-centred� approach and reducing the stigma
of mental illness. This would support the use of
similar models of primary care-based teaching in
mental health in other institutions.
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APPENDIX 1.

Interview topic guide: Students

1. Context

• Firm allocation

2. Experience of attachment

• Background: attendance, topics taught, types of
patients seen

• Overall views re: experience
• Positive aspects
• Negative aspects
• What learned in community ⁄ GP
• What learned about impact mental illness has on

people’s lives
• How this has affected you (e.g. in ways think about

patients’ mental illness, or ways manage patients)
• How will affect you in future
• Differences between learning in GP and hospital
• Differences between patients seen in GP, commu-

nity and hospital
• Effect interviews may have on patients (good or bad)

3. Attitudes to mental illness

• Before started attachment
• Now
• If changed: where has this come from?
why changed?

• Views about long-term outcomes ⁄ prognosis of
mental illness

• How views have changed
• Effect of GP attachment on way they think ⁄ practice

psychiatry

4. Prior experience of mental illness

• [Mature student or not ⁄ age]
• Previous experience as student ⁄ in job
• Personal experience ) themselves, family, friends

(if so ) who and what)
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• How has it affected their attitudes ⁄ experiences of
psychiatry?

5. The future

• Views about continuing this type teaching
• Improvements to course
• Any other comments

Interview topic guide: GP tutors

1. Context

• Topics taught
• Describe a typical teaching morning
• How chose ⁄ recruited patients for teaching
• Perceptions on the �role� of the patient in teaching

2. Attitudes to teaching psychiatry

• What felt before started teaching
• Why teach psychiatry?

3. Experience of teaching psychiatry

• Overall feelings
• Positive aspects of teaching for them, students,

patients or practice
• Negative aspects of teaching for them, students,

patients or practice
• Affect on relationship with patients
• Most memorable experiences

4. The future

• Views about future ⁄ sustainability
• Ideas for improvement
• Any other comments

Interview topic guide: Patients

1. Context

• Background information: age, who lives with,
where lives (type accommodation), employment

• How many times been involved in teaching
• When was last time involved

2. Attitudes to participating in teaching

• What felt before started teaching
• Why agreed to be involved in teaching
• Perceptions on their �role� in the teaching

3. Experience of teaching

• Describe what happened in last teaching session
attended

• What students being taught about
• Overall feelings
• Positive aspects of teaching for them, students, or

practice
• Negative aspects of teaching for them, students, or

practice
• Effect of involvement on their condition
• Effect on relationship with GP
• Memorable experiences

4. The future

• Views about future participation
• Ideas for improvement
• Any other comments
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Video and qualitative research: analysing medical
practice and interaction
Christian Heath, Paul Luff & Marcus Sanchez Svensson

CONTEXT Video has long been recognised as pro-
viding an important resource within medical educa-
tion, particularly, perhaps, for training in primary
health care. As a resource for research, and more
specifically within qualitative social science studies of
medical practice, video has proved less pervasive,
despite its obvious advantages.

METHODS In this paper, we sketch an approach to
using video to inform the analysis of medical practice
and the ways in which health care is accomplished
through social interaction and collaboration. Draw-
ing on our own research, we discuss two brief exam-
ples: the first involves the use of computing
technology in primary health care and the second
concerns informal instruction during surgery. The
examples illustrate the multimodal character of
medical work, how activities are accomplished
through the interplay of talk, the visual and the use of
material artefacts. They also illustrate the ways in
which video provides access to the complex forms of
social interaction and collaboration that underpin
health care.

DISCUSSION We reflect upon the research oppor-
tunities afforded by video and the ways in which
video-based studies of interaction can contribute to
the practice and practicalities of medicine.

KEYWORDS *video recording; *clinical medicine;
surgery, computer-assisted; decision making, compu-
ter-assisted; primary health care; education, medical.

Medical Education: 2007; 41: 109–116
doi:10.1111/j.1365-2929.2006.02641.x

INTRODUCTION

Video has long been recognised as providing an
important resource for training and education in
medicine. Indeed, within a few years of the intro-
duction of cheap and reliable video technology, a
number of medical schools began to use video to
help train undergraduate and postgraduate students
in interpersonal skills. As far as we are aware, the
General Practice Department at the University of
Manchester, led by Patrick Byrne,1 pioneered the
systematic use of video as part of its postgraduate
trainee programme in the early 1970s. These inno-
vations became widespread in primary health care
over the following decade and foreshadowed the
more general introduction of video-based skills
training within the medical curriculum. Alongside
these developments, there has been growing com-
mitment to using video for social research. Thus, over
the last decade or so we have seen a small but growing
corpus of video-based research in medicine, con-
cerned with such topics as the communication and
diagnosis of mental health problems, variations in
clinical skills and practice, and the introduction and
use of new technology in the consultation.2–7 We
discuss these initiatives and briefly sketch a distinctive
approach to video-based research that is naturalistic
and qualitative and addresses the multimodal and
interactional accomplishment of medical work.

In this paper, we introduce a way of using video to
analyse the interactional accomplishment of medical
practice and draw out its implications for training
and education. We will provide two very brief exam-
ples, the first of which is concerned with the use of
computers in primary health care, while the second
focuses on instruction during surgery. These exam-
ples demonstrate the ways in which video augmented
by field work can provide access to the fine details of
participants’ conduct and interaction. This paper is

making sense of medical education
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concerned with recommending a particular meth-
odological orientation to the use of video to analyse
human conduct, an orientation that we believe allows
researchers to grapple with the complex and contin-
gent character of practice and interaction in everyday
medical work. Although this paper is primarily
concerned with delineating and illustrating one or
two aspects of these methodological commitments,
we also wish to briefly point to the potential practical
and educational implications of placing the details of
social interaction at the heart of the analytic agenda.

This paper deals to some extent with data collection
and some of the practical and ethical issues that arise
in using video for social research. However, it is
important to mention that although a broad range of
medical settings have been subject to video-based
research and training, including, for example, pri-
mary health care, paediatrics, psychiatry, surgery and
dentistry, each and every setting is subject to practical
and moral constraints on data collection that can
limit the form and quality of the data available.

BACKGROUND

Over the last couple of decades or so, we have
witnessed the emergence of a growing corpus of
naturalistic studies of the talk in medical settings.
These studies have used audio and audio-visual
recordings of consultations and encounters in health
care to examine the fine details of interpersonal
communication.8–13 They have powerfully demon-
strated ways in which everyday medical practice is
accomplished through the systematic organisation
and contingent character of talk and how seemingly
insignificant features of talk’s production are critical
to the diagnosis and management of illness. They
reveal how audio-recordings coupled with a relevant
methodological framework can provide insights and
observations in medical practice that are unavailable
through conventional field work. These studies draw
upon ethnomethodology and conversation analysis
and the analytic initiatives of Garfinkel14 and Sacks.15

The visual and material aspects of interaction have
received less attention. However, it is increasingly
recognised that bodily comportment, visual orienta-
tion, gesture and so forth, coupled with the pervasive
use of tools and technologies in work and organisa-
tion, demand analytic attention and provide ways of
enriching our understanding of institutional forms of
interaction in areas such as the delivery of health
care. In light of this, there is a growing body of video-
based field research that draws on ethnomethodology
and conversation analysis to address the ways in
which organisational activities are accomplished
through the interplay of talk, the visual and material,
including the use of tools and technologies. This
corpus of research has come to be known as �work-
place studies� and includes studies carried out in
organisational environments such as control centres,
newsrooms and trading rooms, and, increasingly,
studies performed in medical settings such as oper-
ating theatres, call centres and primary care prac-
tices.16–20 It is these analytic and empirical
developments that we wish to briefly discuss in this
paper.

Video-based field studies that draw on ethnometh-
odology and conversation analysis stand in marked
contrast to more traditional ethnographies of med-
ical practice and health care. Although they share a
common commitment, like much qualitative
research, to prioritising the �participant�s pers-
pective’, they address this methodological concern in
a distinctive and we believe more rigorous fashion. In
general, the studies are driven by three principal
analytic commitments. In the first place, the
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Overview

What is already known on this subject

There is a growing interest in using video,
particularly audio-visual recordings, to under-
take naturalistic analysis of talk and interac-
tion in medicine. Despite a growing body of
empirical studies, there are very few papers
that discuss the practical and methodological
issues that arise in analysing the fine-grained
actions and activities of practitioners and
patients.

What this study adds

Using examples drawn from primary health
care and operating theatres, we delineate a
number of key considerations and procedures
that researchers may use to analyse medical
interaction using video.

Suggestions for further research

The paper will provide a basis to enable
researchers from various disciplines to consi-
der how they might use video to analyse
medical practice.
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contextual or situated character of practical action
and interaction is placed at the heart of the analytic
agenda. It is recognised that the sense and signifi-
cance of an activity is embedded within the situation
and circumstances in which it is produced; the
analysis of social action demands a detailed under-
standing of the ways in which activities are accom-
plished with regard to the context and contingencies
at hand and, in particular, the real-time contributions
of others. Secondly, social action and activities are
accomplished in and through social interaction, and
interaction provides a methodological resource
through which we can examine how participants
orient themselves to each other’s conduct within the
developing course of its contingent accomplishment.
To paraphrase Heritage (1984),21 actions are both
�context-sensitive and context-renewing�. Thirdly, the
analysis of action-in-interaction through repeated
scrutiny of video-recordings provides the opportunity
to examine and explicate the resources, practices,
procedures and reasoning on which the participants
themselves rely in accomplishing particular actions
and in making sense of the contributions of others.
In this sense, the interactional accomplishment of
social actions and activities is both a topic of, and a
resource in, enquiry.14,15,22

Two examples illustrate the ways in which we can
begin to examine and reflect upon the social and
interactional accomplishment of medical work. Both
examples reveal the ways in which patients and
practitioners orient to the participation of others in
accomplishing particular activities. They also point to
ways in which the seemingly fine details of commu-
nication in medical work may contribute to educa-
tion and training. (Symbols used in transcriptions are
explained in the Appendix.)

COMPUTERS IN PRIMARY HEALTH CARE

One of the most significant developments in medical
practice over the past decade or so has been the
widespread introduction of information technology
into the delivery of health care. General practice has
been at the forefront of these developments and it is
widely recognised that computers have had an
important impact on communication within the
consultation. The ways in which technology features
in the interaction between patient and doctor,
however, remain relatively unexplored. Consider the
following fragment drawn from a large corpus of
recordings that were gathered as part of an Economic
and Social Research Council (ESRC) project con-
cerned with the introduction of computers into

primary health care (Fig. 1). We join the action
towards the end of the consultation. The doctor asks
the patient, who is new to the practice, whether he
has any other questions or issues he would like to
raise. The patient initially declines but as the doctor
begins to enter the prescription details into the
computer, the patient mentions that he sleeps quite
fitfully and occasionally visited his previous doctor for
sleeping tablets. Of particular interest is the patient’s
utterance, beginning �and er� (line 7) in which he
attempts to minimise the extent and frequency with
which he took the tablets.

Whilst the patient’s utterance is clearly oriented to the
way in which the doctor is acknowledging the �prob-
lem�, but not immediately offering the solution, it also
appears sensitive to the doctor’s participation in the
emerging talk, in particular his use of the computer.
Throughout much of the utterance the doctor is
looking at the screen and occasionally typing. For
instance, the patient appears to delay the beginning
of the utterance �and er� (transcript 2) until the doctor
completes a series of keystrokes on the computer and
raises his right hand from the keyboard (Fig. 2). The
patient then pauses once the doctor begins to type,
only continuing to talk with �maybe a week�s:::’ once
the doctor ceases typing. The doctor produces a
further keystroke with the word �week�s’. Once again
the patient pauses. He then turns towards the doctor.
As the patient turns, the doctor raises his right hand
from the keyboard and nods. He acknowledges the
patient but remains oriented towards the screen. The
patient then withholds further talk until the doctor
turns towards him, and at that moment he produces
�supply� and continues the utterance.

We can begin to see how the delivery of the patient’s
reply is sensitive to the conduct of the doctor and in
particular the ways in which the doctor enters

Fragment 1, transcript 1 

1 P: I did occasionally go to him:: (.) for: (0.2)  
2  sleeping tablets::  
3 Dr: Ye rs:  
4 P: (hh)but not  often.  
5 Dr: Ri:ght  
6  (0.4)  
7 P: and er. (0.2) then again it was only prescription 
8  for: (0.2) maybe a week ’s::: (0.6) supply just to 
9  get me back into (0.2) so: (.) only occasionally. 
10 Dr: O.kay:.  

Figure 1 Fragment 1, transcript 1; drawn from a
patient)doctor interaction in general practice
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information into the computer. The patient attempts
to produce his reply as the doctor momentarily ceases
his use of the computer and successively withholds
parts of the utterance until he has secured a
reorientation from the doctor. Indeed, both the
pauses and the stretches on particular words serve to
encourage the doctor to transform the ways in which
he is participating, or failing to participate, in the
patient’s response.23,24 For his own part, we find the
doctor is sensitive to the patient’s orientation to the
use of system, at 1 point, for example, he attempts to
reconcile the competing demands of the speaker and
finish the prescription by simultaneously looking at
the screen and nodding his head. The fragment
demonstrates how use of the computer can infuse the
communication between patient and doctor, and the
ways in which doctors and patients may attempt to
ameliorate its impact on their talk and engagement.
More generally it demonstrates how a turn at talk, in
this case a patient’s attempt to articulate and justify
the possibility of securing sleeping tablets, is an
interactional accomplishment emerging in and
through a delicate negotiation between patient and
doctor.

The fragment also raises some issues of relevance to
medical practice and education. For example, we can
begin to see how the material aspects of the practi-
tioner’s conduct in terms of the use of tools and
technologies such as a computer are relevant to the
patient’s opportunities to present information to the
doctor and to discuss his or her complaints and their
management. In teaching communication skills, it is
increasingly important to enable students and

practitioners to see and recognise the implications of
the use of artefacts such as computers on patients’
abilities and willingness to articulate problems, con-
cerns and difficulties. Secondly, the ways in which
patients and doctors orient to and use material
resources such as computers are relevant to the
design of technologies to support medical work,
particularly to the development of systems to
enhance medical practice as it is accomplished within
everyday health care settings in concert with
patients.25

OCCASIONED INSTRUCTION

Instruction and demonstration in medical practice
often evolve through complex forms of interaction
and depend upon the ways in which practitioners and
students fashion each other’s participation within the
activity at hand. Take, for instance, the surgical
operation, an event that is often used to provide
trainees and students with instruction and demon-
strations of practice. Video can provide a resource for
looking at the ways in which �situated� instruction and
learning are accomplished. This requires the sur-
geon, for example, to interdisperse illustrations and
advice to students whilst preserving the integrity of
the principal activity – the surgery – carried out in
collaboration with other surgeons, nurses and
anaesthetists. For the students, the phenomena and
procedures may not necessarily be immediately
visible or known, so surgeons may take the oppor-
tunity to reveal aspects of the operation within
the course of its production. These momentary
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Figure 2 Fragment 1, transcript 2
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demonstrations demand realigning the participation
of the students.

Consider the following fragment (Fig. 3). The sur-
geon (Maria) is using a drill to gain access to an
oesteoma or tumour that has grown out of the bone
structure in the cavity of the frontal sinus in the area
above the eyebrow (Fig. 3, fragment 2.1). Two surgical
trainees (Jane and Peter) have joined the operation as
skilled assistants to the surgeon; they provide the
necessary support to the surgeon by retracting the
skin and placing wet towels on the wound. Two
students, outside the direct location of activity, look
on. We join the action as the surgeon stops the drill
and repositions the suction tip and produces the
utterance: �Can you see the line there� (Fig. 3,
fragment 2.2). The question occasions a reorientation
by Jane and Peter: they move their heads forward and
look toward the surgical field (Fig. 3, fragment 2.3).

The reorientation by the trainees, whilst engendered
by the question, does not appear to be sufficient to
enable the surgeon to believe that they have discov-
ered the line and location of the oesteoma. A second
or so later, she specifies the location of the line: �the
little line here (lying) around it� (line 3 in fragment
2, transcript 2; Fig. 4), and Jane responds with: �yes�
(line 4). A moment later the surgeon attempts to
elicit a response that displays, rather than simply
claims, discovery of the line: �do you see it at the
bottom there?� (line 5). Jane and Peter once again
orient towards the scene in question peering closer to
examine the oesteoma. Nevertheless, the surgeon
provides further instruction, attempting to enable
the trainees to discover the line and location of the
object: �the little V:::� (line 7). In turn the surgeon’s
utterance elicits: �mm� (line 8) and a head nod from
Jane, but little from Peter (Fig. 5, fragment 2.4). It
appears as if the progressive modification of the

description is gradually orientated towards the
absence of response from Peter. Indeed, as she raises
her gaze from the surgical field, the surgeon orients
towards Peter (Fig. 5, fragment 2.5) and as she
delivers the actual statement: �that�s where the
oesteoma is against the back wall’ (lines 10–12), she
looks at Peter and uses her hand to make a gestural
representation of the tumour and its location in the
cavity of the frontal sinus.

Revealing the location of the oesteoma, until that
moment partially hidden by the surgeon’s hands, the
drill and blood, enables the trainees to comprehend
the ways in which the surgeon is approaching the
problem in this case and recognise the difficulties in
discovering and removing the growth. It enables the
trainees to embed the procedure within the practical-
ities and constraints of the case, to retrospectively and
prospectively make sense of the surgeon’s actions. The
trainees’ discovery and determination of the oesteoma
is accomplished through the surgeon’s progressive

Fragment 2, transcript 2 

1 Maria: Can you see the line there? 
2  (1.2) 
3 Maria: the little line there (lying) around it 
4 Jane: Yes 
5 Maria: Do you see it at the bottom there? 
6  (1.0) 
7 Maria: That little V:::? 
8 Jane:  mm 
9  (1.0) 
10 Maria: Okay (.) that’s where the (0.3) 
11  osteoma (is) against the back wall 
12 Maria: its very [very tight 
13 Jane:  [yeahs 

Figure 4 Fragment 2, transcript 2

Figure 3 Fragment 2, transcript 1; drawn from an interaction during a surgical procedure

113

� Blackwell Publishing Ltd 2007. MEDICAL EDUCATION 2007; 41: 109–116



attempts to align their orientation to enable them to
see what is almost hidden, a series of actions that are
shaped according to the emerging participation of
Jane and Peter. The very ways in which the location and
character of the oesteoma is revealed are fashioned in
response to the visual and vocal conduct of the trainees
and one suspects that even the gestural illustration for
Peter arises because of his seeming inability to see the
phenomenon in question.

The illustration and instruction emerges within the
developing course of the interaction and is depend-
ent upon the surgeon configuring the co-orientation
and participation of the trainees. Her successive
attempts to reveal the line and osteoma are built
though a series of actions that specify a particular
alignment and secure an appropriate display of
acknowledgement that the objects have indeed been
found and seen; they emerge progressively according
to the seeming absence of a sequentially appropriate
response from the trainees, particularly from Peter.
We can begin to see the ways in which the activity’s
accomplishment emerges through the surgeon’s
attempts to secure particular forms of participation,
differentiating the trainees’ alignment, or failure to
display alignment, in the course of producing the
activity. The activity, and the ability to provide

illustration and instruction to the trainees is
dependent upon the vocal and visual, and video
provides an opportunity to begin to unpack the
complex and contingent forms of participation that
enable the concerted accomplishment of the inter-
dependent tasks at hand.

CONCLUSIONS

Video, accompanied by a relevant methodological
orientation, provides unprecedented opportunities
for those interested in qualitative research into
medical practice. It enables the detailed scrutiny of
activities and events as they arise within actual,
practical situations and provides the opportunity to
explore the ways in which health care is accom-
plished within everyday organisational environments.
Unlike more conventional forms of qualitative data,
video provides an analytic resource that can be shown
and shared with the research community, a commu-
nity that can include both academic researchers and
practitioners, all of whom can bring their expertise to
bear upon the quality, insightfulness and rigour of
analytic insights and findings. Unlike other forms of
recorded data, video also provides the opportunity to
capture and reproduce the multimodal qualities of
medical practice, not simply the visual, but the ways
in which medicine is dependent upon and accom-
plished through the pervasive use of objects and
artefacts, tools and technologies. Video, coupled with
a relevant methodological framework, therefore does
not simply serve to augment conventional qualitative
research in health care, but enables social sciences to
reveal a range of phenomena and issues that are of
some significance to contemporary medical practice
and academic research. These phenomena and issues
are exposed not merely by virtue of placing the
interactional and contingent at the heart of the
analytic agenda, but by recognising that social actions
and activities are accomplished through the visual
and the material media, as well as the spoken.

Video also provides an opportunity to inform practice
in the light of detailed analysis of the interactional
accomplishment of health care in everyday working
environments. It enables access to the fine, seemingly
slight, details of medical work and the ways in which
such work is accomplished through, and inextricably
embedded within, interaction. In the cases at hand,
we can begin to see, for example, how a detailed
understanding of the ways in which technologies are
deployed and oriented towards within the practical-
ities of the consultation may not only raise issues
concerning how doctors may be helped to ameliorate
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Figure 5 Fragment 2, transcript 1; continues the interac-
tion shown in Fig. 3
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the potentially disruptive effects of computer-based
information systems, but may facilitate reflection on
the design of such material resources and how they
might be (re)configured to ease, if not enhance, the
communication between patient and doctor. By
contrast, we have much to learn about the ways in
which surgeons and other staff in operating theatres,
including surgical nurses and anaesthetists, create
opportunities to enable observation and learning,
and of the interactional resources that are used to
temporarily transform how students and others see
and participate in the operation. Although field
observation, interviews and other methods can pro-
vide a range of interesting and insightful information
concerning the organisation of health care, it is
widely recognised that, in all the various settings
within contemporary health care, from consultation
to surgery, medical practice is systematically accom-
plished through the interaction and collaboration of
the participants. These interactions and collabora-
tions are multimodal in that they rely upon the
interplay of talk, as well as visual and material
conduct. Video, accompanied by a relevant meth-
odological framework, provides the resources to
enable us to begin to explicate and inform the
practicalities of medical work.
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APPENDIX

Symbols in transcriptions

The Identity of the speaker is indicated in the margin,
sometimes alongside a line number.

This example shows line 1 of a transcript, in which
the patient is the speaker.

1 P: I did occasionally go to him:: (.) for: (0.2)

(0.2) A pause timed in tenths of a second

(.) A pause which is noticeable but too short to
measure

him:: Elongated utterances – the longer the elonga-
tion, the more colons are added to the utterance or
section of the utterance

not Louder stretches of talk are underlined

¼ No discernible interval between adjacent utter-
ances

(is) Words or utterances that are difficult to hear

. A stopping fall in tone, not necessarily the end of a
sentence

? Rising inflection, not necessarily a question

h Keystrokes on keyboard (in fragment 1, transcript
2)

Overlapping utterances are marked by parallel square
brackets.

e.g. Maria: Its very [very tight

Jane: [yeahs
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Role of medical professionals and medical education in
resource-limited settings like India: have we lost sight of
the woods in the trees?
Gautam Ahluwalia

Editor – In a resource-limited set-
ting like India, the main concern
for the public should be whether a
medical professional is truly com-
petent to decide and ⁄ or perform
investigation(s) and invasive proce-
dure(s) as well as surgical inter-
vention(s) in a patient, rather than
whether a patient is seen by a
general practitioner, a specialist or a
superspecialist.

Unfortunately, we have no uniform
examination system on completion
of graduate (MBBS), specialisation
(MD ⁄ MS) or superspecialisation
(DM ⁄ MCh) courses, and standards
of teaching and examination vary
widely throughout India. All med-
ical professionals are certified, but
their competence depends on local
conditions. In other words, medical
professionals have equivalent cer-
tificates of various degrees from
different medical colleges, but the
standard of teaching and examina-
tion in a medical college or uni-
versity has an obvious bearing on
the competence of the product. It
may sound harsh, but the mere fact
that a medical professional is certi-
fied does not guarantee that he or
she is competent! A ruling of the

Supreme Court of India a few years
ago directed the Medical Council
of India (the regulatory body
controlling medical education in
India) to institute immediate
corrective measures to maintain
standards of teaching and training
in medical colleges across the
country.

Moreover, in a developing nation
like India, there should be further
debate as to what constitutes the
social role of a specialist or super-
specialist because the training of
most medical professionals is highly
subsidised by public funds. In
India, health care facilities need to
be constructed following a steplad-
der model, so that the general
public can have immediate access
to health care providers with an
assured level of competence and
proficiency who can take care of
common diseases and, more
importantly, educate about disease
prevention. Difficult cases should
be seen by a higher level of trained
professionals. Nowadays, however, a
rather unfortunate trend has
emerged whereby the management
of common multisystemic diseases
tends to be monopolised by partic-

ular specialties or superspecialties,
thereby tremendously increasing
the cost of health care. Interest-
ingly, there has been a moratorium
on the opening of specialty or
specialist-owned hospitals in the
USA, where it was found that the
quality and outcome of patient care
was no different in specialty hospi-
tals than in general hospitals.1,2

In a resource-limited setting like
India, additional health care costs
increase the economic burden of
the patient. No nation can be
wealthy without a healthy popula-
tion and all health care polices
need to be oriented towards lead-
ing the country in the correct ) and
common ) direction. We must
make sure we do not lose sight of
the woods in the trees.
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