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Previous studies have relied mainly on expert opinion.

The methods used to identify the anatomy required for clinical practice were:
content analysis for anatomical terms in Hutchinson's Clinical Methods (Swash,
1989); 2,216 hours of contact with clinical practitioners as a participant observer;
collection of 221 critical incidents of clinical situations in which knowledge of
anatomy had contributed to either success or failure of a clinical outcome. In

The problem concerning identifying the core clinical anatomy was compounded by
addition, medical records of the national referral hospital, a regional hospital, a

the different and specific requirements of the many clinical specialities,
district hospital, and urban clinics were also reviewed to identify the clinical
consequently the objective of the study was directed at defining core anatomy for
undergraduate medical education only. Four research questions were investigated:
a) what is the amount and nature of anatomical knowledge in clinical methods? b)
Which anatomical knowledge determines success and/or failure in clinical
situations? c) Is there a difference between anatomical knowledge that clinical
students and clinicians possess compared to that which preclinical medical students
possess? And, d) Can the detail of anatomical knowledge required for diagnosis,
investigation, and treatment of a clinical condition be determined consistently?

An important hypothesis, that guided this study, was that the anatomy used in
clinical practice was different from that taught in the traditional anatomy courses,
and, as such, efforts to identify core clinical anatomy should not concentrate on
traditional anatomy. This study investigated the anatomy required for general
clinical practice as a needs assessment strategy for defining core anatomy for

undergraduate medical education. Thisyvork could bethefirst to use investigational

methods for defining core clinical anatomy for undergraduate medical education.



that should be learned. It was tound that the nature of anatomy In history-taking
and physical examination was a cognitive clinical reasoning process that involved
analysing symptoms and signs in order to decide which tissue, organ, region, and
system is involved (TORS analysis). In physical examination, it was found that
knowledge of anatomy was used to assess normal structure and function and, as
such, detect altered states. The study identified 15 themes of anatomical knowledge
that determine success and/or failure in clinical situations, i.e., Anatomical
knowledge that contributes to ability to 1) extract body fluids, 2) collect venous
blood, 3) cannulate veins, 4) insert tubes or trocars into body cavities, 5) locate

conditions that represented the main burden of a doctor's work. Furthermore, a
nerves, 6) locate blood vessels, 7) avoid accidental injury to important structures,

Case Anatomical Knowledge Index was developed to identify which of theclinical
8) locate important structures, spaces, cavities, 9) access internal organs at

conditions had a high demand for anatomical knowledge in order to make a
operation, 10) describe and interpret plain x-rays, 11) describe and interpret special

diagnosis, interpret investigations, and implement treatment. The coding
x-rays, 12) make clinical decisions, 13) repair body structures surgically,
instructions instrument for the content analysis was found to be reliable (Intraclass
Correlation Coefficient alpha 0.8). The Case Anatomical Knowledge Index was
also found to be reliable in consistency (Cronbach's apha 0.9). Other workers
investigating problems in other disciplines of medicine have successfully utilized
the methods used in this study.

With regard to the research questions they were all answered. The study found
that there was a difference between the knowledge that preclinical students
possessed compared to that possessed by doctors. In clinical methods it was found

that technical anatomical terms constituted 40 percent of the content of

Hutchinson's Clinical M ethods and that there were 67 discrete anatomical themes



14) recognise developmental basis of clinical conditions, and 15) comprehend
histological reports.

In addition, the study identified several clinical conditions, procedures, and
operations that required significant detail of anatomy for diagnosis and concepts,
interpretation of investigations, and for treatment. The cases requiring significant
detail of anatomy knowledge were identified and ranked consistently. All the above
findings were used to generate content for the core clinical anatomy course for
undergraduate medical education and a curriculum was developed. Some of these
findings have been implemented on a pilot basis, as developmental testing, in the
UNZA clinical anatomy course.

The implications of this study are that: a) the study may have contributed toward
defining what clinical anatomy is (this is important because clinical anatomy had
different meanings in the literature), b) the focus for identifying core anatomy for
undergraduate medical education may shift from that based on identifying what is
of clinical relevance in traditional anatomy to that based on considering the
anatomy needs of clinical practice, c) the clinical anatomy courses, available
worldwide, could benefit from the evidence from this study, and d) the UNZA
clinical anatomy course can now be revised on the basis of more rational and

scientific findings.



FOREWORD

Throughout this volume where the male or female pronouns "he", and "she" and
the possessive pronouns - "his", and "hers" are used they generally refer to both
male and female genders. It is hoped all men and women will construe them as

intending to embrace both human genders equally.
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Compendium: abrief summary of alarger work or of afield of knowledge.
Concepts: an abstract or generic idea generalised from particular instances.
Construct: atheoretical idea developed to explain and to organise some aspects of
existing knowledge.

Content analysis: aresearch method that uses a set of procedures to make valid
inferences from text, and other records (eg. video, film, picture). Context: the

interrelated conditions in which something exists or occurs.
DEFINITION OF TERMS

Anatomical interpretation: explanation of the anatomical basis of a situation.
Anatomy: the science of the development and structure of the body. Clinical:
apparent to or based on direct observation of the patient. Clinical anatomy: those
aspects of anatomy important to the clinical practice of medicine.

Clinical context: existing or occurring in clinical conditions.

Clinical data: factual information elicited from history-taking, physical
examination, investigations, knowledge of diseases and used as a basis for clinical
reasoning. Clinical management: investigations and treatment of a patient.
Clinical methods: the approach to a patient and to his or her disease.
Predominantly, history-taking, physical examination, investigations, and
interpretation of these to formulate a diagnosis.

Clinical practice: the action of evaluating and treating patients.

Clinical problems: matters peculiar to patients that the doctor solves.

Clinical reasoning: the power of comprehending, inferring, or thinking m orderly

rational wavs concernina a clinical sitiation.



High order intellectual (cognitive) processes: cognitive activities that involve
the application of knowledge, problem-solving and evaluation.

Horizontal integration: blending of medical information from disciplines that are
taught at the same stage in amedical curriculum (i.e. abasic science with another

Core: the most important/essential components.

basic science; aclinical discipline with another clinical discipline). Index: adevice
Core anatomy: the most important/essential components of anatomy required for

that serves to indicate a value or quantity.
clinical practice.

Instrument: a measuring device for determining the present value of quantity
Critical incident: An incident is an observable human activity that is sufficiently

under observation. (For example, a questionnaire, a scale, an interview protocol).
complete in itself and perm-its inferences about the outcome of the activity.
Critical refersto the pivotal role of the action (by the observed) in the outcome of
an activity Domain (category): a general class that designates a property or
relation or that to which properties or relations belong. (For example, the cognitive
domain; the psychomotor skills domain)

Empirical (Investigational): depending on research findings. (Not experience)
Flexnerian: After Abraham Flexner, amedical education reformist.

General practice: the science and art dealing with the maintenance of health and
the

prevention, alleviation, or cure of disease, without focus on a specific field of
medical

Specialisation.

General practitioner: the doctor practising the science and art dealing with the

maintenance of health and the prevention, alleyiation, or cure of disease, without

focus on a specific field of medical specialisation.



Systematic: pertaining to a methodical approach

Systemic: based on the body systems, for example, the respiratory system. Scale:
something graduated especially when used as a measure or rule.

Integration: to blend medical information from different disciplinesinto a
Topography: the graphic delineation in detail to show relative positions of
whole. Interpret: to explain or tell the meaning of

structures in the human body.

Literature: In this study, the word literature was used to refer to printed matter
found at PubMed, Medical Education Bibliography, African Journals on Line
(AJOL) and anatomy textbooks and other published works.

Low order (cognitive) process: cognitive activities that involve only memory
recall of facts and association of facts.

Medical education: The lifetime process by which knowledge, skills and attitudes
are imparted to medical students and practitioners to equip them for the
professional practice of medicine. In this study the focus was on the formal training
years of undergraduate study.

Medical practice: the science and art dealing with the maintenance of health and
the prevention, alleviation, or cure of disease.

Participant observer: aresearch method by which a researcher observes a group
or activity whilst participating in the group's activities.

Problem-based learning: the kind of learning where the basis of learning is
derived the problem presented.

Reliability: the consistency with Whi%l an instrument measures the value under

measurement.



Undifferentiated doctor: adoctor who has been trained in the main areas of
medicine, i.e., general surgery, internal medicine, obstetrics and gynaecology, and
paediatrics but has not undertaken specialist training.

Universe: the whole system of things (not in galactic sense).

Validity: the extent to which an instrument measures what it purports to measure.
Vertical integration: blending medical information from disciplines that are
taught at

different stages in amedical curriculum (i.e. basic sciences with clinical subjects).

XX
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3. There were no studies, based on investigational findings, which had defined

and/or described how anatomy was used in clinical practice.

To increase clinical relevance many strategies had been adopted, for example,
case based teaching (Lachman, 1981; Peplow, 1990; Scott, 1994), and
problem-based learning (Percac and Armstrong, 1998). These strategies had also
been used to increase clinical context, and to teach higher order intellectual skills.

These responses, attempting to increase relevance to clinical practice, have

instigated a new brand of %%WB&%B%?&?&%H‘S% ‘clinical anatomy'.

The impetus for change in the way anatomy is taught has been the persistent calls
for reform (GPEP, 1984; Charlton, 1991a, b; Lowry, 1993; GMC, 1993) and the
dwindling curriculum time available for anatomy (Fitzgerald, 1992; Fasel, 1996;
Heyling, 2002). The time constraint together with calls for increase in clinical
relevance (Lachman, 1981; Pabst et al., 1986; Peplow, 1990; Scott, 1994;
Abu-Hijleh and Marwan, 1995; Cliff and Wright, 1996; Zehr et al., 1996; Heylings
and Stefani, 1997; Percac and Goodenough, 1998), have instigated the need for a
core of anatomical knowledge that prepares medical undergraduates for future

clinical practice. The problems identified were:

1. There was no agreed core of anatomical knowledge for undergraduate

medical students (Heylings, 2002);

2. Therewere no studies, based on investigational findings, which had identified
28

and/or described the anatomy required for clinical practice.



because It could bethe first to use Investigational methods to define the anatomical
knowledge that was required for clinical practice; h could also be the first to
propose a tool for investigational selection of clinical conditions for inclusion in
clinical anatomy courses. This was considered important because, the literature
review indicated that the field of clinical anatomy was not well established. The
lack ©his chbad yaveasgprdion seichical dmet bryyyotiaessstifiad tinel| bdafoney ¢canghit in
clitviagdit mvaab(Rier oerses) snthiovsatistatisny westtidtar efitchioositiecliaicahyopsed io
seclinssatasestioe, thrdstintyetdrentiveneff otisd Gticin igst kercside@abioonhstioirdd
beoat$eitounlit shedisornell ket omihecaiiovE ssuest et ahatomy that was actually

used in clinical practice. In thisregard, the study asserted that the beginning point

was to identify what is core amongst the anatomy that is used in clinical practice.

Purpose of the Study

The purpose of this study was to define the anatomical knowledge that is required
for the general practice doctor, and thus identify the core anatomy for
undergraduate medical education, and additionally, to contribute to the new field of
clinical anatomy. The study was concerned with illuminating the characteristics of
clinical practice and the common demands of clinical practice and discussing how
these interacted with anatomical knowledge i.e., how anatomical knowledge was
used in clinical practice. This study was done with a view to contributing to
improvement of the existing practice of clinical anatomy and medical education.

This study was considered important t6°clinical anatomy and medical education
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a) Theamount and nature inherent in history-taking?
b) The amount and nature inherent in physical examination?

¢) The amount and nature inherent in atextbook of clinical methods

end of the studatiistvinglyorseshatdAnupicHY Medgefigdired for clinical practice
for ZneVYBiha AR dorauy| Gres 8 abe HERRREL GaRISSRREIRY, fal burieibu el ifat
clini caSHY@HPRY {medical education) would be proposed.

The $R1ADEEUR BETRISORRNPESLARTCAN S A TA¢E nfeary AR Gk 15d62i65k
it was S{epRiS Rl HoNC ANTIBPSSSHROPE RBSFLIBr MBI Ho RSl Bl Isal
taken tREAERHERISBREE approach similar to this study.

Specific Objectives

This study was designed to explore the nature of anatomical knowledge that is used
in clinical practice for the general practice doctor working in Zambia, by studying
the relationships of anatomical knowledge and clinical practice. The study
attempted to answer the questions:

a) "What anatomical knowledge is used in clinical practice?"

b) "How is anatomical knowledge used in clinical practice?'
These questions were investigated by exploring the following

guestions:

1. What is the amount and nature off &natomical knowledge in clinical

N A DXl



accepted diagnosis, the clinicians then institute the treatment, which is based on the
medical knowledge they possess. The hypothetico-deductive theory, therefore,
requires a fund of existing knowledge of disease and basic sciences, which can be

retrieved to test hypotheses. It is for this reason that Norman (1997) and Eva et al.

(20 10BEA oA ALV N SHAUISE RGO BRSO THARL: faFigh, In
RROAIESRIMTY o AERRSFEYRAifbn BB M Gor ERLRHES ARRING-s 2BRHES:
GRERIENE SORYERPR) MRS A Canatomical knowledge is used in clinical

practice.

Theoretical Perspective

This study was based on the hypothetico-deductive clinical reasoning theory
developed by Elstein et al. (1978). Elstein et al. (1978) studied how doctors solve
problems in clinical situations and proposed the hypothetico-deductive theory.
Patel et al. (2001) has studied how basic sciences (anatomy inclusive) may be used
in the clinical reasoning process. Mandin et al. (1997), Norman (1997), Bordage
(1999) and Evaet al. (2002) have studied clinical reasoning. Whilst other clinical
reasoning theories exist, the hypothetico-deductive theory is the most dominant in
the philosophy of science (Homer and Westacott, 2000) and cognitive psychology
(Cohen, 1977). The hypothetico-deductive theory asserts that when faced with a
clinical problem clinicians solve it by formulating hypotheses of possible diagnosis
and then they test these hypotheses using medical knowledge and investigations
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and thereafter accept or reject the hypotheses (Elstein et al. 1978). Based on the



danatomy ana/witn clniCal pracuce. A paraaigm Ttor 10s, currenuy, aoes not

exist.

The study may also contribute to improvement in the practice of clinical anatomy

and medical education by:

Bl PR G SR Bk GPRHATL AP LU AR) AIRHBEIMGRWEEE must be learned before
RcaBanipdatePRUBRAL8aRifvpience and clinical sciences

¢) Enhancing higher order intellectual skills (problem-solving)

d) | i I f to clinj tice.
) Increasing relevance o aé}zatr?mgagc% |51 Ct%lepé%ﬁ g:/e

The study may add to the scholarly research and literature in the fields of clinical

anatomy, and medical education by way of

a) Proposing a compendium of anatomical knowledge that is required for clinical
practice for the general practice doctor in Zambig;

b) Proposing a curriculum of "core clinical anatomy" for undergraduate medical
education;

¢) Proposing atool for content analysis of text to identify anatomical concepts,

d) Proposing a tool for identifying clinical situations. that have substantial
requirement for anatomical knowledge, and thus warrant their inclusion on
clinical anatomy learning objectives. No such tool was found in the literature.

€) ldentifying diseases that require substantial detail of anatomical knowledge for
diagnosis, concepts, investigations and treatment.

f) Proposing investigational methods®¥or studying the relation/interaction of
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students and ultimately that of doctors.
5. The study will focus on the problems relevant to Zambia and also offers

practical solutions to these problems.

Setting and Limitations

Setting: The study was confined to different levels of health care service provision
in Ifowaddifferenthgestyeyh rvaly aeast ol Lifantbi adlibasenaclpoledy , The Proved ity
et ner bassol faddiis fsaldgcisioreiioneli nefet rah #ospitaind doedieatraducatian. a

Justification for the Study

1. A review of the existing literature on the subject reveals that defining core
anatomy for clinical practice and thus for medical education remains an
unresolved issue, which requires further study; no investigational studies
were found in the literature.

2. No known or published researcher has undertaken this study in Zambia.

3. The study is original and is based on research objectives and a design that
attemptsto meet agap in the field after an extensive review of the literature;
no evidence-based studies were found in the literature which were based on
an approach similar to this study.

4. The study seeks to address aserig)sus pedagogical gap in order to contribute

to improving the quality of patient care by improving the quality of the



central referral hospital; Kitwe Central and Kabwe General hospitals - provincial
hospitals; St. Francis Hospital (Katete), Malcom Watson and Ronald Ross
hospitals (Mufulira), Nchanga KCM and Nchanga South hospitals (Chingola), and
KonkolaKCM hospital (Chililabombwe) - district hospitals; and clinics in Lusaka.
This way the different levels of health care provision and geographical settings

were captured.

Limitations; Purposive sampling procedures decrease how one may generalise
fmdings of a study. Some aspects of this study may not be generalised to regions
outside Zambia. The fmdings from the participant observer technique could be
subject to other interpretations. Furthermore, information obtained via e-mail
through the American Association of Clinical Anatomists listserv may not be
completely valid. However, in specific exceptions e-mail communication \*
considered acceptable in scholarly work. The number of incidents collected, the
number of doctors studied, and the number of units observed- were not selected
necessarily on the basis of their proportional representation in the doctor
population in the countiy.
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internist, or a surgeon, or an obstetrician, or a pathologist. All these have varying
degrees of specific demands for anatomy. The problem was that no consensus
existed about a core anatomy that could serve all these disciplines (Heylings,
2002).

The second section addresses the efforts that have previously been undertaken to
increase the relevance of anatomy to clinical practice. This section also explores
how anatomy fits into clinical reasoning, an integral part of clinical practice, and

Introduction

fmally explores the matter of what ‘clinical anatomy' is.  The basis for this
Thereview of literature is organised in three sections:

conceptual

a. Background; The Source of the Problem

b. Clinical Anatomy: Past Efforts of Increasing Clinical Relevance

c. Review of Methods

The first section describes where the necessity to identify core anatomy for

medical education came from It discusses briefly the work of a previous study
"Perceptions of Teachers of Medical Undergraduates Towards the Teaching of
Anatomy" (Banda, 1999) and also summarises the main issues raised, about
teaching of anatomy, by medical education scholars up to the last decade (1990 -
99). Some of the issues related to the concern that students forgot their anatomy by
thetijnethey required it in clinical practice, and that they failed to apply anatomy to
clinical problems. Working to address these concerns, some scholars (Lachman,

1981; Scott, 1994; Percac and Goodenough, 1998) proposed teaching anatomy that

is relevant to clinical practice. Howevét, a new problem emerged; medicine had
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4,600 biomedical journals published in the United States and 70 other
countries. The file contains over 11 million citations dating back to the
mid-1960s. Coverage is worldwide, but most records are from
English-language sources or have English abstracts.

consideration is that clinical anatomy would inherently possess the desired clinical
B. Medical Education Bibhography is an Internet-based hst of medical education

relevance, application, and clinical context.
bibliography hosted by PennState Mihon S. Hershey Medical Center College

The ]:[hird section of the literature review considers the methods that have
previo(ilsly been used to the study clinical features of the medical profession. The
basis of this approach is that, in order to defme what kind of anatomy would be
required for clinical practice and medical education, one must first identify,
describe, and define what amedical practitioner does. Content analysis, the critical
incidence technique, observational studies, and scaling are described in this
section. Critiques of each method and how it has been used previously are also
presented.

The literature review included many sources:

A. PubMed is an Internet resource available via the National Center for
Biotechnology Information (NCBI) Entrez retrieval system developed by the
NCBI at the National Library of Medicine (NLM), located at the United
States of America National Institutes of Health (NIH). PubMed provides
access to citations and full-text articles found on MEDLINE, which is the
premier bibliographic database covering fields of medicine, nursing,

dentistry, veterinary medicine, the health care system, and the preclinical

sciences. MEDLINE contains citations and author abstracts from more than



school faculties in three universities. Questionnaires were distributed to clinical
and basic science departments at the University of Zambia (Lusaka), the University
of Glasgow (Scotland, UK) and the University of Wales College of Medicine
(Wales, UK). The purpose of that study was to gam a deeper understanding of the
challengsgidli avonsldesegl™e. itirel ofirapometieashigaphytnes wenbnirss
centuyevBlOpRISY the (therappregptions of teachers of medical undergraduates
towarastaseashitngl SbANtABYA JOL ) is an Internet-based resource hosted by the
International Network for the Availability of Scientific Publications
(INASP). The site hosts abstracts and tables of contentsfor over fifty African
published journals from both Anglophone and Francophone countries.
Services are also available for a search engine and librarian services.
D. Anatomy textbooks reviewed by the researcher (see appendix 1).
E. Internet Search Engines. Internet search engine Google was also used for
searches. Google has 1.35 billion documents and on average 500 million
documents are available to most searches.

F. Published works, i.e., journals and textbooks.

Section 1

Background: Source of the Problem
In another research project, for a masters degree dissertation (Banda, 1999), a
postal questionnaire with 23 five-point agreement scales (L ikert scales), four open
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guestions, and one question with a one-answer choice was distributed to medical



most (77 percent) respondentsin all the categories.

4. The statement, "learning anatomy through consideration of clinical cases
can
improve seeing the relevance of anatomy," was supported by nearly all (96

The study achieved 74 percent response rate, and the rehabihty coefficient for all
percent) respondents in all the categories.

the constituent scales was at least 0.70. The study was considered valid and
The point of departure of this study from that noted above is that this study aims to
reliable. Findings from the literature review, for that study, were that;

provide the basis for further exploration of how to identify anatomy required for
1. Thetime allocated to anatomy teaching in the curriculum was contracting in

most medical schools.

2. Theteaching of anatomy had many educational criticisms.
3. Therewas some difficulty in defining the core curriculum for medical students,

given the diversity of medical specialisation.

Findings from the study were that;

1. Making anatomy more clinically oriented was overwhelmingly supported.
At all three universities, of the total 96 respondents, more than 90 percent
were in favour, also more than 88 percent in all disciplines supported
clinical relevance.

2. The statement, "learning anatomy through consideration of clinical cases
can improve; students' motivation,” received support from most (81 percent)
respondents in all the categories.

3. The statement, "learning anatoggy through consideration of clinical cases

can improve; students' understanding of anatomy," received support from



substantial reduction by British and Canadian standards and only began to
approximate the trends in the United States as reported by Mainland (1935). Banda
(1999) predicted that more reduction of anatomy time would happen, given the

introduction of the reforms supported by the panel of General Physicians Education

clinical practice and thus define core clinical anatomy required for undergraduate
of the Physician and College Preparation (GPEP, 1984) report and the General

medical education. The salient points of the literature review highlighting the
Medical Council (GMC, 1993) report. Such a trend had earher been reported

source of the problem are presented below.
with the

Reduced Time Available for Teaching Anatomy Throughout the

world, it was found that time for teaching anatomy has been reduced, in some cases
drastically (Fitzgerald, 1992; Fasel, 1996; Heylings, 2002). A survey of 62 medical
schools in Great Britain and Ireland reported a mean of 192 hours spent on gross
anatomy (Fitzgerald, 1992). The literature indicated that this was probably due to
the increasing competition for time in the curriculum from new courses (e.g.,
behavioural sciences, genetics) and established courses have had to expand on
account of the growing number of scientific discoveries. In 1989, the Management
Committee of the Anatomical Society of Great Britain and Ireland, commissioned a
review of undergraduate medical anatomy teaching in British medical schools. By
using questionnaires Fitzgerald (1992) reported that the average recommended
teaching hours for each component as found in their survey were: total anatomy
course 350 hours; gross anatomy 92 hours; dissecting room 155 hours; histology 82
hours; embryology 24 hours; neuroanatomy 41 hours. They fiirther recommended

that the ideal total time that should be devoted to anatomy is 300 hours. Thiswas a



sciences were overloaded (Charlton, 1991b; Lowry, 1993; GMC, 1993; Weeks et

al., 1993).

Topographical detail was regarded as the leading cause for the factual overload in
anatomy (Sinclair, 1975). Sinclair (1975) reported that about a hundred years ago
(A aLehyH APy urpahessafl feamirgaRTenAdarer 44881 Rieshamisiry fagmn
(g&g@rglaqfﬁgggp_ physiology resuhing in undergraduate anatomy narrowing itself
down to an immensely detailed descriptive study of the human body, with gross
overemphasis on topagraphitebréRiad EduddisnelERMpEaRis AR GARORIAMIING!
deteliewed, by many medical educators, as being pedagogically flawed; it

concentrated on memorisation of facts by rote; it was excessive in volume; and it
was deficient in conceptual challenge (Neame, 1984; Adeyemi-Doro and Ojeifo,

1988; Peplow, 1990; Charlton, 1991b).

Factual Overload

The frontiers of scientific knowledge were reported to be expanding exponentially
and they continue to do so and as a result, the amount of biomedical facts to be
learned by undergraduates has increased. Furthermore, gross anatomy, histology,
embryology and neuroanatomy on their own accord are voluminous. The
separation of the traditional curriculum into basic sciences and clinical sciences
was considered to be responsible for the perpetuation of the factual overload. This
was because it allowed for the basic sciences to deal with their material
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exhaustively (GMC, 1993). There was considerable consensus that the basic



4) Analysis: analysis of elements, analysis of relationships; analysis ot organised

principles;

5) Synthesis: production of a unigue communication; production of a plan or a

proposed set of operations; derivation of a set of abstract relations;

6) Evaluation: judgement in terms of intemal evidence; judgement in terms of

Beraivtad-yuelliinto the 20 century and was a target of fervent criticism (Davies,

1948; Charhon, 1991b). This matter of topographical detail provoked an interesting
The use of lectures, a mgor method of teaching anatomy and other basic

question as to what level of detail of topography should be taught in the anatomy
sciences, coupled with factual overload was blamed for making students passive

course.
and uncritical

Lower Level Intellectual Skills

Educational objectives encompass mostly three categories (domains): cognitive,
affective, and psychomotor domains (Rowntree, 1982). The cognitive objectives
involve the learner in thinking processes like remembering, evaluating and
problem-solving. The most famous taxonomy of educational objectives in the
cognitive domain (category) is that by Bloom (1956). Bloom (1956) identified six

levels in the cognitive domain, the lowest first and the highest last:

1) Knowledge: knowledge of specifics; knowledge of ways and means of dealing

with specifics; knowledge of universals and abstraction in afield,
2) Comprehension: translation, interpretation; extrapolation;

3) Apphcation; 42



basic sciences to chnical situations was documented (Balla et al., 1990; Peplow, 1990;
Scott, 1993; Sobral, 1995). Sobral (1995) investigated 180 students at the University of
Brasilia in Brazil and amongst other questions, he wanted to test if there were significant
differences in the diagnostic ability scores between groups coming from distinct
preclinical hackgrounds. Sobral 61 95) administered the t Dia nostlc Thlnkln%lnventory

recipientsof information pr ted to them; theresuUing learning environment did

DTI). Significant differences were found in the diagnostic ability scores of students
(o). notgd p skil % of reasoning and mdependgr%e Neame, y1984 Lowry, 1993;

o A AR 0, O R e

teaching background. Students from the
uest % Hom examinations in the first three years of the medical curriculum at

Memorial University of Newfoundland in Canada. They categorised the questions
into level one (tested simple recall), level two (used basic information obtained
from recall to make generalisations) and level three (demanded interpretation of
data and other higher level activities such as synthesis and evaluation). This
taxonomy was applied to anatomy, biochemistry and genetics from first year as
well asto other courses. In all the years of study, questions demanding simple recall
dominated examinations. This study found that in the anatomy examination, 50
percent of the questions were level one questions, eight percent level two and 42
percent level three. This study demonstrated that lower level intellectual skills
dominated the assessment and was likely to be true for other medical schools
because of the similarity of the medical schools. There is therefore merh in the call
for introduction of courses that are designed to promote the higher intellectual

skills.

Additionally, the premise that studéﬁts, in traditional curricula, had trouble applying
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anatomical knowledge in the clinic they had forgotten a significant part of it (Lachman,
1981; Charlton 1991a). Many asserted that the problem arose when the facts are dispensed
asdry scientific facts (Charhon, 1991a; Lowry, 1993). Others stated that if the relevance of
the material was not appreciated, | it resuhed in poor motivation on the part of the student

integrated/problem-based background scored higher in the structure of memory, a
to leam that material (Lowry, 1993). Krebs et al. (1997), working at the University of

feature that was reported as important in applying basic science information to
Geneva in Switzerland, had 37 students, who had sat the basic science exam in 1990,

clinical practice. The students from traditional curricula seemed to perceive two
retake the examination in

domains: basic sciences and clinical sciences and as resuh failed to establish the
necessary link between the two different knowledge structures (Balla et al., 1990).
Psychology literature supported the view that successftil retrieval of information at
some point in future was promoted when retrieval cues were encoded together with
the information to be recalled (Tulving and Thompson, 1973; Cohen, 1977;
Gruppen et al., 1997).

This kind of anatonry teaching that fostered mere recall of facts, recognition of
facts and inability to apply knowledge was considered of low-level intellectual
educational objectives (Bloom, 1956). Higher intellectual skills in the cognitive

domain include skills like ability to apply knowledge, ability to evaluate, and

ability to synthesise facts for problem-solving (Bloom, 1956).

Relevance to Medicine

The literature also indicated that preclinical students mastered anatomy but were not aware
of its application to clinical medicine (Lsachman, 1981; Pedington, 1986; Charlton, 1991a).

Firthermaore. it was renorted that in the clinical vears when the stiidents were readv to 11se



studies were that they heightened and satisfied the interest for learning information
related to clinical medicine (Lachman, 1981; Scott, 1994), and therefore resuhed in
longer retention of knowledge and easier application to clinical practice (Scott,
1994), fostered better understanding an _knowlcadg_e of important anatomical ar

1992° They found that more than one third of the'initial knowledge was lost after

Lachman, 1981; Scott, 1994), built self-directed learning and developed teamwork
%wo years. O 2i?’nfereﬁt was th?elr Hnd?ﬁg t%at even though students foPgot across the

skills (Scott, 1994). _ . . .
whole content spectrum more was retained in areas which students retrospectively

considered to be relevant to subsequent clinical work.

Teaching in Clinical Context

The degree of clinical context varies. At one end, would be 'least’ (mere mention of
clinical relevance in the lecture) and at the opposite end would be 'most'
(problem-based leammg - as defined by Barrows and Tamblyn, 1980). Many
courses have been developed around the world in an attempt to put anatomy in
clinical context and mcrease hs clinical relevance (Lachman, 1981; Pabst et al.,
1986; Peplow, 1990; Scott, 1993; Scott, 1994; Abu-Hijleh and Marwan, 1995; Chff
ad Wright, 1996; Zehr et al., 1996; Heylings and Stefani, 1997; Percac and
Goodenough, 1998).

One method used to achieve clinical context and relevance was the use of case
studies (a short account of an actual or hypothetical patient). At the Memorial
University of Newfoundland the first year course was redesigned to reduce the
amount of rote learning and to increasg the understanding of fiinctional anatomy,

by introducing clinical case studies (Scott, 1993). Further justifications for case



The amount of time available for the teaching of anatomy was noted to be
drastically reduced (Fitzgerald, 1992; Fasel, 1996). The time constraint increased
the demand to define the 'core’ i.e, that anatomy that is essential to all
undergraduates and also relevant to their specialisation whatever it was (Editorials,

Lancet, 1991).
Other methods of achieving clinical context and relevance were also used. Percac

The medical profession h ery diverse professional speciahies. Upon
and Goodenoughlo(198§§I deﬁcrﬁgec}/ a%linigal ana?omy clourse d&igllneld to brPc?ge

raduation, clinicians .can practice as general practitioners, as surgeons,  as
8a5|canatomyW|St:ha<r:]|n|cal cr%rics Ips. In that cour ,seconrc]yearstu entswho had

aediatricians, as obstetricians or gynaecologists, or indeed as_public health
glre y completed the traditional d%/secting gnatomy course rewglted anatomy

iahsts. These optjons have a_unique and yet divergent requi f
?f?l?f:rllg smaIT gI‘OUppCJISCUSQIOY‘IS ofUC| Lilcal casgs. A{VM%%I]astgrunﬁlr\n/g%tyora

ggﬁt&wth&ngll%iFg&&neaﬂg{g}%y learning modules were made available to
medical students preparing for tutorial discussions (Zehr et al., 1996). Abu-Hijleh
and Marwan (1995) described an innovative 'Clinical Anatomy and Anatomical
Skills' course that aimed to refocus, vertically integrate, and revise the subject using
problem-solving methods plus testing of various clinically relevant skills recorded
in a logbook.

It was believed that anatomy taught by this approach (clinical context) would
make students realise that anatomy was neither for anatomists nor a memorisation
by rote exercise. They would understand that anatomy was important for
interpreting physical examination findings and diagnostic imaging, as well as
understanding clinical problems (Pabst et al., 1986; Scott, 1993; Charlton, 1991b).
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considerable differences among schools in their clinical courses. The critical
incidence method was what Fasel et al (1998) and Fasel (1998) used in their studies
for defining a core anatomy curriculum for their School in Switzerland. They asked
a sample of Swiss general practitioners to identify the different anatomical

the core anatomy to be taught to undergraduates whose future speciahies are
structures, that they judged necessary for general practice, from the international

undefined at the time?
anatomical nomenclature. They found that general practitioners agreed with avery

The GMC (1993) recommendation of the ‘core and option' strategy inspired
high concordance (92.1 percent) on the structures
many responses. Alberti and Baylis (1993) welcomed the lack of definition, by the
General Medical Council (GMC), of the core curriculum They argued that h gave
each medical school the opportunity to maintain hs own character within a broad
firamework, which would not be possible if the GMC provided detail and defined a
national core curriculum.

MacLeod (1993) argued that while a core of essential knowledge and skills
relevant to medical practice existed and could be defined, the cost and purpose
were not justifiable. He suggested that, instead, medical schools should have
confidence in students' ability to discern appropriate learning objectives and pursue
them in aself-directed fashion. He was concerned that endorsement of the 'core and
options' model would perpetuate a content-driven, professorially controlled system
of medical education. On the other hand, other scholars attempted to identify what
constituted the ‘core’ curriculum. McManus and Wakeford (1989) stated that the
definition of a core curriculum was feasible with methods such as the critical
incident technique in which thousands of real medical events were analysed to
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determine the skills needed to do the job. This, they believed, would address the



core knowledge would diminish the inter-departmental pov/er struggles that
negatively affect consensus in medical schools. Another method would be to

examine what is common to all different speciahies (Editorials, Lancet, 1991).

Interestingly, the pre-registration house officer (intem), sometimes also known
as the 'undifferentiated doctor’, was considered the object of educational objectives
mentioned in the international anatomical nomenclature that they judged necessary

f medical education by the General Medical Council of Britain (GMC, 1993).
?or gencleral meLcli?ca{l pragtice. Only aﬂout a quarter (22.6 percent) of(the structur(gs

After completion of, internship the pre-registration house officer, in Zampia, is
mentlonedpln the international anlgttomlga']:'t nomenclature were |dent|f|eda as

ﬁlcl.giegls%;[y? for general medical practice. Fasel et al. (1998) contended that an
anatomy course defined in terms of the specific epidemiological needs of
physicians providing primary care, would satisfy both the reduced time available
for teaching anatomy and the need to master the basic anatomical knowledge
needed for general practice in medicine. Many authors questioned this
epidemiological approach if used as a sole determinant in defining core curricula.
However, if medical schools or heaUh policy makers insist on training doctors for
their needs there may be a role for the epidemiological approach; the critical
incidence method may still be useflil for defining a core curriculum.

Another worker, Carmichael (1988) instead advocated for consensus on the
objectives of undergraduate education in each specialty, under the auspices of the
General Medical Council's Education Committee. He asserted that because the
GMC recommended that medical education target the responsibilities of the

pre-registration house officer, megical education should focus on the

pre-registration house officer. Additionally, he argued that such a consensus on



intellectual (cognitive) processes.
It isagamst this background that this study further investigated how the anatomy
for clinical practice could be identified and thus a core clinical anatomy curriculum

for undergraduate medical education defined.
practice as a licensed clinician. Such a practitioner, without further specialist

training, is considered a general practitioner.

Summary of the Educational Concerns about Traditional Anatomy

Thus in summary, a sense of gloom and worry about anatomy teaching permeated
the world of educators (Charlton, 1991a). It was considered that anatomy teaching
fostered rote learning, overburdened students with irrelevant scientific facts, and
was lacking in conceptual challenges (Charlton, 1991a; Scott, 1993). On the other
hand, how teaching was conducted was reported to be changing in many countries
(Limpkin, 1989). The core objective of medical education was now viewed as the
production of competent clinicians and as such purely scientific pursuits had
decreased fimdamentally (Bok, 1989). Application and integration of the basic
sciences to clinical medicine, problem-based learning and self-directed leaming
were being advocated instead. Concerns and developments regarding the status of
anatomy as an academic discipline in the future medical curriculum demanded
serious and thoughtful appraisal. More especially that there was a decline in the
number of hours available for anatorr% teaching (Fitzgerald, 1992; Fasel, 1996)

and better understanding of educational principles that foster higher level



Clinical anatomy focuses on the structure and fimction of the body that are
important in the clinical practice of medicine, dentistry and the allied health
sciences (Moore and Agur, 1996). Most clinical anatomy approaches incorporate
systemic and regional approaches but stress the clinical applications.

Booksthat affirmed the clinical anatomy approach were the onesreviewed in this
section. The books reviewed are listed in appendix one.

The aims of the review were threefold:

1) to explore for how long such clinical anatomy works had been around;

2) to explorewhy the author€Rtl8Rosen the clinical anatomy approach
Cliniser tiesyssmieatdargasafapniesgting Clinical Relevance

Anatomy, literally "dissection”, according to Gray's Anatomy 38"" Edition
(Williams et al., 1995), is the science of the structure of the body. The main
approaches to studying anatomy include (1) systemic anatomy, (2) regional
anatomy and (3) clinical anatomy (Moore and Agur, 1996). Surface anatomy,
'visualization' of structures that lie beneath the skin, is used in all three approaches.

Systemic anatomy studies the structure of the body as a series of organ systems,
for example: integumentary, skeletal, muscular, nervous, circulatory, digestive,
respiratory, urinary, reproductive and endocrine.

Regional anatomy (topographic anatomy) studies the structure of the body as
regions (e.g. thorax, abdomen, pelvis, upper limb etc.) The structural relationships
of the parts of the body in the region ugloder consideration are studied. Most human

anatomy courses and textbooks are based on such aregional approach.



¢) To enhance remembering of anatomical facts because it was realised
many students forgot the anatomy they learned m preclinical years

(Lachman, 1981, Elhs, 1997)

d) To enhance higher order educational objectives (Healy, 1969)

3) toillustrate the different styles adopted within the clinical relevance
€) Tocomply and respond to curricular reform recommendations which
approach.
were considered obligatory (Basmajian and Slonecker, 1989;

Sinnatamby, 1999)
The efforts to increase clinical relevance have been sustained since the 1930s.

The efforts were notable in the 1930s, 1960s, 1980s and the 1990s. The edhions of
the 1980's and 1990's are now enjoying more recent editions going into the 21"

Century.

Why the Authors Chose the Clinically Oriented

Approach The issues that drove clinical-orientation of anatomy
included:
a) The need to distinguish what anatomy is relevant to clinical practice
from that which is irrelevant; this was so because the subject of
anatomy was considered wide and exhaustive (Healey, 1969;
McGregor, 1932; Baxter, 1950; Ellis, 1997; Backhouse and
Hutchings 1998; Sinnatamby, 1999)
b) The need to present anatomy in a more stimulating exciting manner
as opposed to dry facts which were considered to be boring (Healey,
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1969; Lachman, 1981; Snell, 1986; Basmajian and Slonecker, 1989)



IN tTNeTOrewora or “A SynopsIS of Llinical Anaromy (Healy, 19oY), Loyal Davis
wrote: "Nothing stimulates the medical student, dedicated to becoming educated to
treat patients, more than to correlate the material being taught with an application
to the patient. Every doctor of medicine recognises this fact." By the quote above,
Davis introduces a new concept, stimulating motivation to leam. He reported that

f) Identify core anatomical knowledge (Healy, 1969; Snell, 1986; Ellis,
the Departmen£9<g7)8urgery at University of Texas attempted for several years to

exemplify the clinical application of gross anatomy by demonstrating patients with

obvious and visible signs and symptoms of distortion of normal anatomical
Reduce Irrelevant Parts and Increase Relevant Parts

A standard reference book in anatomy. Gray's Anatomy 38"" Edition (Williams et
al., 1995) had 1,934 pages of text and illustrations. Sentiments in the literature
indicated that efforts should be directed to writing books that focussed on
anatomical facts relevant to practical apphcations of the subject. As early as 1932
the need to sift the enormous amount of anatomical facts had been seen, so that
those that were more applicable to the practice of medicine could be identified.
However, no details were given about how select what was of practical value to
clinical practice. Ellis (1997) highlighted those features of anatomy, which he
regarded as of clinical importance, to radiology, pathology, medicine, midwifery
and surgery. He contended that the anatomy presented was that which students
could reasonably be expected to carry with them during their years on the wards

and career.

Present Anatomy in a Manner that Stirmtilates Student Interest
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Healy (1969) stated that leaming anatomy in clinical context and with increased
relevance to clinical practice would change the leaming methods of students by

discouraging mere memorisation of anatomical facts.

relationships e.g., patients with inguinal hernia, enlarged thyroid glands, hare lip,
syndactyly and x-rays of fractures and displaced bone fragments. These
demonstrations were made to freshman classes of human anatomy. He wrote: "this
was an attempt to change the teaching of anatomy from memorisation of the origin,
insertion, nerve and blood supply of muscles and facts about viscerato a method of
pedagogy in which the student's interest could be vitalised." Lachman (1981) used
case studies as away of addressing the students' yeamuig for information relating to

clinical medicine and strengthening their motivation to learn.

Enhance Remembering of Anatomical Facts

Lachman (1981) alluded to the fact that in teaching anatorry "anatomists are faced
with the dilemma that when students are learning quite an enormous amount of
anatomy they are not aware of its application in clinical medicine... On the other
hand, when they arein the clinical field they would have forgotten asubstantial part
of it." He proposed that asolution to this would be to teach anatomical principlesin
order to explain clinical signs, events, and therapeutic procedures right from the

beginning of the first exposure to anatomy.

. . 53,
Encourage Higher Level Educational Objectives




light on how the "commonly diseased" areas of the body were ascertained.
Sinnatamby (1999) admitted that time constraints and interdisciplinary integration
had restricted the study of anatomy. With this regard, he asserted that anatomical
knowledge was required for performing physical examination and diagnostic tests,

Comply with Medical Education Reform

interpreting their resuhs and instituting treatment, particularly surgical procedures.
For "Grant's Method of Anatomy" in the preface (pg. vii) the authors advised that

the edition was a response to the GPEP (1984) report of the American Association
of Medical Colleges. The edition intended to reflect problem-solving methods,
which were being called for in the new basic science curricula The preface adds:
"There is no question this is the ‘wave of the future' in professional education.”
Sinnatamby (1999) spelled it out that the curricular reforms of undergraduate
education and the restructurmg of surgical training had been borne in mind in the

preparation of the textbook.

Identify a Core of Anatomical Knowledge

Healy (1969) warned that the difficulty about enhancing clinical relevance was
how to identify what sections of anatomy would be emphasised for the different
speciahies. Defining the core anatomy emerges here as a significant problem. Snell
(1986), while acknowledging the diversity in eventual specialisation of the
students, contended that the book offered a core of anatomical knowledge that
would serve physicians throughout their professional life. Perhaps the attempt to
define what was core lay in the admissg?n that the book tried to deal in detail with

those areas of the body that were commonly diseased. He, however, did not shed



The approach in these types of books, essentially, presented descriptive
topographical dataand then provided sections that emphasised clinical applications
of that data. In Healey (1969) each chapter was arranged into two sections. The
first, 'General Considerations, gave an outline of topographical anatonty (i.e.,
boundaries, relations to nearby structures, blood and nerve supply). This approach
provided a combination of descriptive text and an atlas. The second section,
'Clinical Considerations, explained the relevant clinical concepts and surgical

Styles of Clinical Orientation Several
procedures. In Snell (1986) the practical application of anatomical facts to
styles were used by the scholars in pursuit of this endeavour:
medicine was stressed throughout the book
1) Descriptive topographical anatomy supplemented with separate sections or

inserts of clinical anatomy (Healy, 1969; Snell, 1986; Mathers et al., 1996;
Moore and Agur, 1996).

2) Descriptive topographical anatomy blended with clinical commentaries
(Baxter, 1950; Ellis 1997).

3) Selected clinical problems used to decide the anatomy region to be
discussed (McGregor, 1932).

4) Case Studies employed as stimuli for discussion of relevant anatomy
(Lachman, 1981).

5) Clinical procedures and disease processes specific to the anatomical

structure (Stem, 1999).

Descriptive Topographical Anatomy Supplemented with Separate Sections or
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anatomy comprehensively but are likely to remember the salient anatomical points

in enough detail to aid clinical practice.

Descriptive Topographical Anatomy Blended with Clinical Commentaries The

approach in such textbook was mainly discussing the clinical relevance of the

in the form of sections headed 'Clinical Notes'. Case studies were also used at the
anatomical data immediately the anatomical data was alluded to. In Baxter (1950)

end of each chapter. This book made no assumptions about earlier exposure to
the approach was such that he brought to the fore, immediately, the clinical

gross anatomy and therefore explained the basics; the introduction describes the
relevance of the subject matter imder discussion. In clear style he presented

anatomy of the basic tissue types (epithelium, muscle, nervous tissue and
anatomical facts,

connective tissue). It also defined and explained the terminology used in anatomy.
Mathers et al., (1996) was organised by region. However, the fimdamental
organisation was buih around correlating anatomy to clinical medicine. Clinical
cases were also presented in substantial amounts after each chapter. They, however,
did not form the focus of discussion, because the authors believed that while there
might have been arole for case studies in teaching anatomy, the subject of anatomy
was too complex to be learned by this method alone. Moore and A gur (1996) was a
concise text of regional anatomy with descriptive figures, tables and illustrations
including modem imaging techniques i.e., computerised tomography and magnetic
resonance imaging. The clinical aspects and surface anatomy commentaries were
interspersed in the text. The book also made no assumption about previous
exposure to gross anatomy and provided clear definitions and illustrations of most
of the material.

56
Students learning anatomy from such textbooks might not learn topographical



clinical practice. However, the anatomical facts were discussed without reference
to the cases. The cases were, as such, stand-alone. Chnical aspects that pertained to
the anatomical facts were, however, concomitantly discussed within the text.
Illustrations included diagrams, photographs of patient materials like x-rays. The
clinically salient features of anatomy were thus discussed as the descriptive
without exhaustive topographical detail, and correlated them to clinical
anatomy of the region was being discussed.

applications. Baxter (1950) assumed prior knowledge of basic anatomy because the
book neither layed a background of basic anatomy nor defined all the concepts it
discussed in any detail at all.

In Bruce et al. (1964) the text presented classical anatomy topography separately
followed by clinical events that apply to discussed anatomy. It is evident from the
excerpt (see appendix 2) that the anatomical detail required for surgical operations
was discussed.

Smout et al. (1969) was mostly an anatomical text, restricted to the areas relevant
to the pelvis particularly gynaecological and obstetrical practice. Of note, the
textbook discussed histology i.e. histology of the ovary, uterus, vagina. It was no
wonder the authors warned that while some of the material (histology by Professor
Jacoby) may have appeared to the clinician to have little immediate relevance to the
routine practice of a busy hosphal it was the basis of a scientific understanding of
many gynaecological problems.

In Basmajian and Slonecker (1989), after introductory and systemic descriptions,
each of the sections was accompanied by aclinical case - giving a history, physical
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text of descriptive anatomy.

Selected Clinical Problems used to Decide the Anatomical Region to be Discussed

Books that had this style discussed clinical applications when they presented the
topography. In McGregor (1932) the text of topographical anatomy was in

In Ellis (1997) the descriptive components of anatomy were blended together
summary form and the clinical application of the facts presented was pointed out

with clinical application and concepts. A section, ‘clinical features' followed each
with the text, as immediate as possible. As such, the book read like a descriptive

descriptive component and fiirther highlighted the clinically important concepts.
text of anatomy

Surface anatomy and surface markings were given prominence at the beginning of
each section. The book, as clearly stated in the title, assumed prior exposure to
anatomy and gave neither a background on anatomy concepts and terminology nor
explicit definitions. The contents were arranged using the regional anatomy
approach. Each part had a summary of surface anatomy and markings and was
sub-divided into sections and each section had sub-headings. The sub-headings
were consistently tackled in the same format - descriptive topography followed by
the clinical features summary. These were augmented whh diagrams and
illustrations.

Sinnatamby (1999)'s L ast's anatomy assumed no prior knowledge of anatomy
and introduced the basic tissue structures and anatomical concepts and terminology.
Noteworthy was that Last's anatomy included a brief account on embryology and
anatomy of the child. The material was arranged such that detailed anatomical
discourse was given and then followed by application and finally a surgical
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masterfijlly composed case studies available in literature, such as the works of
Hertzler, Cabot, or Kanavel." Ahhough, Lachman (1981), informed us of the
source of the case studies, he did not reveal what criteria was used to choose the
particular cases he used under each regional grouping. However, case studies, were

found to be used widely in problem-based learning courses.
immediately correlated to clinical application. There were no separate sections

highlighting the clinical applications.

Case Studies Employed as Stimuli for Discussion of Relevant Anatomy In this

style case studies were used as stimuli for learning anatomy. In Lachman (1981) for
each case, a short history, physical findings, diagnosis, therapy and further course
were given, The clinical setting was used to discuss the material from an
anatomical perspective in the form of a series of questions that were then answered.
Relevant sections of the anatomy being discussed were illustrated by drawings.
This approach hoped to synthesise factual information obtained in basic science
with application to clinical problems. This approach was good for self-study since
all questions formulated were answered in detail and the student could follow up
other areas of interest stimulated by the case whether they were anatomical or
clinical. The content in this book was arranged into aregional format. Under each
region several case studies were discussed to illustrate the anatomical concepts.
Lachman (1981) reported that these case studies were based on case histories
chosen from the literature and from his,gxperiences. He frirther contended that: "in

a few instances the histories were taken from one of the classical collections of



School of Medicine UNZA library and from peers. The inclusive census
conducted, and the ordering of specific tides recommended by 'knowledgeable'
faculty could, however, mitigate for the sample to be considered representative of
clinically-oriented textbooks.

The key issues revealed were that some scholars believed that: A) there was a
hiatus between the anatomy that was taught in the preclinical years and the

anatomy which was used on the wards and operating theatres by clinical students
Clinical Procedures and Disease Processes Specific to the Anatomical Structure

and practitioners. B) That leaming anatomy in the clinical context could motivate
Only onetextbook had this style. Stem (1999) took this unique approach. Chapters

the students to leam anatomy, encourage leaming application of the subject matter
were arranged according to regional anatomy. The unique feature was diat in this
and discourage rote _Ieamin% C) That the challenge to overcome was how identify
text the author highlighted the clinical aspects from start to finish. He picked on an

what
anatomical structure, for example "Vertebrae", and started to discuss the clinical

applications without reference to the standard anatomical approach of a

topographical description of the stmcture (see appendix 2).

Summary of Past Efforts of hicreasing Clinical Relevance

This review of the textbooks on anatomy with clinical orientation was not
exhaustive. There were textbooks that were not included in the review, for
example, "Pocket Examiner: Problem-solving Tutorials hi Clinical Anatomy" by
Peter Abrahams; "Case Studies in Clinical Anatomy" by W. McDonald,
"McMiim's Functional and Clinical Anatomy" by Robert McMiim, listed in
Medical Textbook Catalogue 2000 (Harcourt Publishers Limited, 2000). Some of
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concept is understood and applied.

"For the precise way in which he taught anatomy to his class, alwayswith aview
of practice of medicine" were the words of John Goodsir (1814-1869),. successor
of Monro tertius who was professor of anatomy in Edinburgh, commending Monro
primus (1697 - 1767) (Newell, 2001). Many other scholars (McGregor, 1932;
Baxter, 1950; Bruce et al., 1964; Healy, 1969; Lachman, 1981; Snell, 1986;
Ry 1 SRRl % Moy S S MR S .na.%gt%%
RS e ) BRI SRR Y S vl R8RSRt
igrive BiRB ARy Laing S ATISmISR BT SR A 'ggrs
%B@I Was C“'l&gb Lachman, 1981, Snell, 1986; Ellis, 1997). None of the authors,
however, explichly indicated the methods used to arrive at their selection of
clinically relevant anatomy.

Coreanatomy for clinical practice could be defined by, first, closely studying the
anatomical concepts that gpply to clinical methods (history-taking, physical
examination, clinical reasoning and interpretation of investigations), the daily tools
of the medical practice, and second, closely studying the diseases, clinical
procedures and operations that the clinician encounters. None of the authors

reviewed here used this approach.

The Meaning of Clinical Anatomy The attempt to increase

therelevance of anatomical knowledge to clinical practice caused the emergence of
61

anew concept, clinical anatomy. This sub-section explores, critically, how this new
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anatomy? Were all clinicians with interest in anatomy clinical anatomists?

Clinical Anatomy: A New Discipline

Traditional components of anatomy are classically gross anatomy, histology,
embryology and neuroanatomy. The emergence (with significant impetus) of

anatomy? Did everybody who used the phrase mean the samethir_ll%?Who should be
clinical"anatomy as a new branch of anatomy is fairly recent. The emergence of

considered a clinical anatomist? o _
clinical anatomy was largely due to the dissatisfaction of the content and relevance

toAhhough the literature on clinical anatomy had mushroomed over the 90s
decade, clinical anatomy as adiscipline was still ill defined, there were conflicting
views about what it was, what its practitioners did, and who should be called a
clinical anatomist. Newell (2001) asserted that the first chair of clinical anatomy
was held by H. A. Harris in 1931. The other known clinical anatomist was Harold
Elliswho was 'university clinical anatomist' at Cambridge beginning 1980 (Newell,
2001). Richard Newell also held a position of clinical anatomist at University of
Wales. Newell (2001) raised many questions that invariably stimulated thought
about the nature of chnical anatomy. The questions that Neweh (2001) raised were
many: Was al clinical anatorr™ topographical? Did clinical anatomy include
radiological? Why not just diagnostic anatomy? Should clinical imply
pathological? Could something be clinical and normal? Did clinical anatomy mean
anatomy applied to patients? How did it differ fi-om surgical anatonry? How did it

differ from applied anatomy? Was clirffcal anatomy, anatomy in diagnosis, and/or

AanatAamys in traatmaont? \AM oara Alinical anatAamict roniiirad tAa ha taarhare Af Alinical



Association of Anatomists <Error! Hyperlink reference not valid.> and the

Anatomical Society of Great Britain <http://www.anatsoc.org/>.

Clinical anatomy courses that previously didn't exist (or didn't go by that title)

also emerged in universities. Examples were the courses at:

1. University of Florida<Error! Hyperlink reference not valid.>

) I [ [ it .
m |cir?eoa%rri]tb\|/ea%rgl\éesrsslizély taught, Newell (2001) quoted Malaigne (1806 -65)

<http://cpmcnet.Columbia.edu/dept/clinicalanatomy> _
who wrote™ ... It isnot a all paradoxical to arfirm that professional anatomists have

3. Creight [ it o
only a vé%l/gl m%r(ler er<l:|tv SFS'SE{ of anatomy'. There were many clinicians who thought

<http://owK vebl.creighton.edu/pages/Registrar/su2002CAN.htm>
ny that was tatgnt » IStSWas Inappropriate. Let

alone not understanding the clinical applications that were required for the
clinician.
Thus a new field emerged. Clinical anatomy associations appecired:

1. American Association of Clinical Anatomists was available on the website

<Error! Hyperlink reference not valid.> and was founded in 1984.

2. British Association of Clinical Anatomists was available at webshe <Error!

Hyperlink reference not valid.> and was founded in 1977.

3. European Association of Clinical Anatomists <http://www.eaca-aeca.org/>

founded in 1988.

These associations emerged even if anatomy associations were already in
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existence. For example, two leading anatomical associations were the American



et al. (1999) proposed that a common body of anatomical knowledge appropriate
for the field of general medical practice did in fact exist and should be considered
for anatomical courses. Dangerfield et al. (2000) stated that developments in
undergraduate medical education in the United Kingdom had produced changesin
the content and delivery component of courses, including human anatomy. They
(Dangerfield et al., 2000) advised that anatomy could retain its place in the medical
curriculum by gaining recognition as an integral part of the curriculum, which

The Educational Affairs Committee of the American Association of Clinical
underpirmed much of the practice of clinical medicine. Trends towards reclaiming

Anatomists had come up with "clinical anatomy curriculum for the medical student
lost place of anatomy time in the curriculum were already happening; on 17* May

of the 2r' century" in gross anatomy (AACA, 1996), and another for developmental
2002 the University of Texas Medical Branch at

anatomy (AACA, 2000). Other courses that emerged were conducting their
curriculum differently from what had been done previously (Monkhouse and
Parrel, 1999; Satyapal and Henneberg, 1997; Fasel et al., 1999; Dangerfield et al.,
2000; Boon et al., 2002; Tavares and Silva, 2002; Vidic and Weitlauf, 2002).
Monkhouse and Farrel (1999) decried the changes that were taking place to the
anatomy curriculum given the unchanging nature of the structure and function of
the human body. Monkhouse and Farrel (1999) also drew attention to the lack of
evidence by the United Kingdom General Medical Council in its condemnation of
departmental structures and "its uncritical espousal of integration.” Satyapal and
Hermeberg (1997) acknowledged that change in anatomy curriculum was
happening, in their paper they raised concerns regarding anatomy as an academic

disciplmeand itsfLiture. Satypal and Henneberg (1997) asserted that the traditional
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What Clinical Anatomy Meant: The Manv Views

Boon et al. (2002) stated that clinical anatomy was usually defined as anatomy
applied to patient care. Tavares and Silva (2002) implied that the discipline of
clinical anatomy was necessarily adopting a clinically based approach. This had
been the case with many authors (McGregor, 1932; Baxter, 1950; Bruce,
fFRANFERY, GHE RGOS VSRS 1P JAHRMACS BB CSISNCrsdh. BasHYy !
XS YRR RPN O LY A SR E58HN ARt R L OUE A T
ERAN dogl) (ARt RARRHISH SHUCRMR PRI SR HIS HARSR 508

%artnomg S5 St&(’ergg)s/is for clinical examination when exposed to an appropriate
integrated presentation. Tavares and Silva (2002) stated that the discipline of
clinical anatomy, as introduced at Medical School of Porto in 1995/6, involved
major changes in the way anatomy was taught by adopting a clinically oriented
approach. Vidic and Weitlauf (2002) surmised that the future pedagogical system in
medical schools would most likely be a combination of "classical" presentation of
material combined with either hypothetical or real clinical cases. Vidic and
Weitlauf (2002) also advised that for the new curriculum to succeed basic science
departments would have to be reorganized to determine ownership; systems would
have to be "established to reward faculty for teaching; and new course objectives
would have to be developed. The evidence that a new kind of anatomy course

(clinical anatomy) had emerged was iggefutable. But as Newell (2001) asked did

evervbody who used the phrase ‘clmical anatomy' mean the same thing?"



Functional Anatomy

3-D Anatomy Anatomical Variation

inad@a@Ally, have caused confusionAsnaéanaiCelelerevneledycument was "A

Clinical Anatomy Curriculum for the Medical Student of the 21*' Century: Gross

Andisie 2 inEheAsainmical Qﬁ?ﬁgﬁs ad thereriien Mdltehabafriass

Anatomy CurriculumintoaC y Applicable Form (Adapted from AACA,
Furli§&®hore, in the outlines section of the document the sections were titled: 1.
Introduction; 2. Anatomical concepts.  Anatomical Terminology,
Three-Dimensional Anatomy, Anatomical Variation, Functional Anatomy, Living
Anatomy, Imaging Anatomy, Clinical Anatomy; 3. Regional Anatomy; Thorax,
Abdomen, Perineum and Pelvis, Back, Head and Neck, Upper Limb, Lower Limb.
Clinical anatomy appears as the last part of each of the regional anatomy

components.

(Apex) Clinical Anatomy

Living Anatonny Imaging Anatomy
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applicarions. un page /5 (AACA, 19Yb) they elaporaled clinical analomy as
applying the structural aspects of human biology to better understand the
fimction and dysfunction of the human body, with particular emphasis on

patient care. The subsequent statement was; |

"This includes both the clinical applications of gross, histologic, developmental,
and neurologic anatomy as well as implications of clinical observations in
expanding our understanding of anatomy." Wasiit clinical anatomy bases (ason
padB 7 2eRtHgen Fousedpreaurathair iesr At RAV RSB gettFdRs el iR sha
WiEECRY O NREABIS WP Bendrl tisiasedt 81 §iA eatalRByn ) bis palipivs)
AN ONAY S\ AR ASERPOIMRhief S RICal EERYs that bound the subject matter of

Despite this earlier confusing situation with the terms, the AACA stated that
'The document stresses the significance of anatomical terminology, normal
variation, three-dimensional relationships, functional and living anatomy, and
imaging technology as applied to patient care, -a discipline termed clinical
anatomy." This definition was summarized in figure 2.1 as the anatomical
concepts that bind the subject matter of a gross anatomy curriculum into a

clinically applicable form.

It was not clear how clinical anatomy appearing at the apex of figure 2.1 was
to be understood. On page 72 (AACA, 1996), AACA stated that it followed that
training in clinical anatomy included instruction in the anatomical basis of
diagnostic and therapeutic procedures and as such each regional anatomy

section concluded with clinical anatdfy topics relevant to current medical
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into gross anatomy (back and upper extremity; thorax; neck and head;
abdomen; pelvis and perineum; lower extremity) and developmeiital anatomy
(bilaminar germ disc; trilaminar embryonic disc and its derivatives, vertebral
column and spinal nerves, extremities; lungs and pleural cavities; heart; head
and neck; eyes and ears; gastrointestinal tract; urogenital system). For Florida
clinical anatomy was a combination of specific topics in gross anatomy,
developmental anatomy and clinical cases, all used to highlight anatomical

conceptsin clinical cases. _
gross anatomy into a clinically applicable form? Furthermore, other concepts

wetBS RHBRRIAFARY MFEH PGSt i SRR Vs bRk e
RETPENLGIOSHASHRY-A0C MBHOANGHITY: AFHREAP Db BRI 3 ARgIn NG
erRseLpaYRPdh el AGRgunderstood to relate to human clinical practice

The course offered by the University of Florida in the United States that was

found at website <http: // wvm. medinfo. ufl. edu/year 1 /hal/co urse. html> was

primarily laboratory oriented with discussion sessions used to highlight
anatomical concepts and pruiciples. The discussions in the course were based
on clinical presentations that emphasised anatomical concepts. The course was
designed around clinical presentations i.e. how a patient presented to a
physician. Some of the clinical presentations that were used for the course were:
for gross anatomy (abnormal growth, diminished pulse, sore throat, trauma to
perineum, for example); for developmental anatomy (hydatidiform mole,
tracheosophageal fistula, bilateral cleft lip/palate, for example). The course

included a core component for the discipline of anatomy. The core was divided



Association of Clinical Anatomy in 1988. In university departments that offered
courses in anatomy per se, new courses titled chnical anatomy had emerged or the
old courses had been given this new name. It was irrefutable that phenomenal

change to the way anatomy had been taught was happening.

The striking feature was that the phrase clinical anatomy meant different things
to different people. Confusion existed amongst the clinical anatomy associations,
universities and individual faculty. It was not yet clear what clinical anatomy
meélq{l%\r/llrg@ c%ni‘gzg? i%iﬁ%%%%ﬂ%ﬁ%' regggrc%owgse t¢'B2
T e et e A A e e e T et
par % 5?%‘3.‘?1% Rfc%lji %ir(fgtloarﬂetgmgt 8& %%c_) would incorporate significant amount of

chnical anatomy teaching into their academic careers. This course was designed
bearing in mind the chronic shortage of human anatomists especially those
trained to teach clinically relevant anatomy. The unique feature of this course
was the clinical rotations. The course provided opportunities to experience

day-to-day applications of gross anatomy in the clinical specialties of surgery,

radiology, and pathology.

Summary of the Emergence of Clinical Anatomy

Over the years the increasing demand to make the teaching of clinical anatomy
more relevant to medicine had resulted in the emergence of a new anatomical
discipline called clinical anatomy. The emergency of this new discipline was
evident by the formation of the British Association of Clinical Anatomists (1977),
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They considered semantic memory as referring to memory of facts (relationships
between signs and symbols and what they represent) without regard to how they
were acquired (Kurkland and Lupoff, 1999). Cohen (1977) asserted that semantic
memory deah with the structure, storage, cross-referencing and indexing of
knowledge in the human brain (Cohen, 1977). Kurkland and Lupoff (1999) and
Bordage (1999) also supported this view. According to Cohen (1977) the basic
building blocks in semantic memory were concepts. He asserted that properties of
concepts and how they relate to each other defined them. This was why he
considered that areas of knowledge are facts represented by concepts in particular

Anatomical Interpretation of Clinical Data: A Clinical Reasoning Perspective

relationships. The importance of how and what anatomical knowledge that the
This study was primarily concerned with identifymg the anatomy that the physician
clinician is taught, in training and how she finally uses it is highlighted in the
required for his/her daily clinical practice. All the datathat is generated by a

following statement by Cohen (1977):
clinician by way of history-taking, physical examination, and investigations must

be interpreted. The process of interpretation is referred to as clinical reasonmg.

To understand how anatomy is employed in this clinical reasoning process
requires understanding human thought and judgement: the psychology of
cognition. The review of the literature in this regard was an attempt to be
enlightened further on this process and see how it could impact on the teaching of

anatomy for clinical practice.

Semantic Memory, and Models

Psychologists and scientists differentiz;toed between episodic memory (memory of

regular and routine events) and semantic memory (Kurkland and Lupoff, 1999).



was concemed, Cohen (1977), Norman and Schmidt (1992), Kurkland and Lupoff
(1999), agreed that familiarity and frequency played a critical role jn acquisition,
storage and retrieval of knowledge. This may be important because anatomy taught
in clinical context would be more frequently encountered in practice, thus
providing the necessary familiarity. For the practice of medicine and medical
education, however, the context was widely accepted as that of aclinical situation.
Cognitive psychologists admitted that different strategies were employed in

"Semantic memory is not just a static mental encyclopaedia, but a working

processing new knowledge depending on existing background knowledge,

system, in which new facts are constantly being incorporated, stored knowledge is
motivation, intentions and other factors, which were difficuh to specify and control

being updated and reclassified, and particular items of information are being
(Cohen, 1977; Norman and

sought, located, assembled and retrieved. Semantic organization is especially
important because it is one of the most powerfial and pervasive determinants of
performance in mental tasks. How knowledge is arranged determines how we
speak and how we understand, how we solve problems and how we remember."

In the context of the study, how was the clinician's knowledge of the anatomy
stored? Did it foster recall of the anatomical facts? Was it stored in different
formats, one preclinical and another clinical? Did it foster understanding and
solving clinical problems?

There were many models of semantic knowledge quoted in the psychology of
cogmtion: Space models, dictionary models, network models, set-theoretic models,
and marker-search models (for details refer Cohen, 1977).

None of the models provided a fully comprehensive account of semantic

structure and semantic processing (Co7ﬁen, 1977). Where retrieval of information



problems were considered the most economical strategies to tackle new problems
in terms of previous experience rather than tackling each one afiresh (Cohen, 1977,
Elstein et al. 1978). Unfamiliar problems needed restructuring if a solution was to

be attained.

Clinical Reasoning
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knowledge could be useful to educators in how they organise anatomy teaching.

Clinical Reasoning and Problem-solving

Clinical reasoning is a form of problem-solving. Here, problem-solvmg as it
applies to clinical reasoning is reviewed in detall because the
hypothetico-deductive clinical reasoning process is the basis of the theoretical
firamework of the study. The variables in problem-solving are discussed in detail in
Cohen (1977). Of note was the consensus amongst several authors (Cohen, 1977;
Norman and Schmidt, 1992; Bordage, 1999; Kurkland and LupofF, 1999) that
familiarity with the problem had a significant role in problem-solving. Experience
helped in solving problems similar to those encountered before. On the other hand,
experience could limit the perspectives to be considered, in view of "fixedness'
(Cohen, X911), created by previous experience or the lack of it, which determined
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how a problem was perceived or solved. Readily designed structures of solving



1. Cue acquisition,
2. Hypothesis generation,
3. Cueinterpretation, and

4. Hypothesis evaluation or judgement.

Elstem et al. (1978) and Bordage (1999) agreed that thoroughness of cue
Several authors acknowledged that diagnostic problems were solved through a

acquisition and accuracy of cue interpretation were statistically independent.

process of hypothesis generation and verification (Elstein et al.,1978; Bordage,
1999; Round, 2000). In this hypothetico-deductive process hypotheses were
consistently generated early in a medical workup (history-taking, physical
examination, and investigation) when only a very limited database had been
obtained. In subsequent steps early hypotheses that are not later supported by
subsequent data are rejected (Elstein, et al., 1978; Bordage 1999). The purpose of
the hypotheses are to serve as organising rubrics in working memory (Elstein et al.,
1978). This supported Cohen (1978) who, as seen earlier, stated such an agpproach
was an economic strategy to problem-solving. Such rubrics, it was stated, helped to
overcome limitations of memory capacity and served to narrow the size of the
problem space that was searched for solution (Elstein et al., 1978). According to
Elstien et al.(1978) it was impossible to conduct an efficient inquiry without some
hypothetical goal that would tell the inquirer when to stop, hypotheses served to
transform an open medical problem (what isthe patient's illness) into aset of closed
problems (Elstein et al. 1978) that were much easier to solve. In Elstein et

al.(1978)'s general model medical inquiry there were four major processes.
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* Radiology is considered under ‘laboratory’ as an investigation
The clinical methods procedure (search for information), as taught in many
Practice of Medicine (POM) courses, includes doctor-patient interviews which ask
about a patient's habits and life styles and medical history; the physical
examination includes procedures such as examining the eyes, measuring the blood
pressure, and the investigations are requests for specified laboratory tests (Elstein
How physicians work. The cognitive psychology approach to clinical

et al., 1978; Swash, 1989). Cues are the data or findings obtained viathe clinical

reasoning is based on the widely used outline of chnical methods for assessing
methodsi.e..

patients (Swash, 1989). Information search units are used to index information in

the history-taking and physical examination protocols (Elstein et al. 1978). Elstein
et al. (1978) defined an information search unit as "any statement or act of the
physician that either seeks mformation from the patient, instructs the physician
concerning a procedure in the examination, or establishes rapport between the
physician and the patient.” Eight content categories were developed by Elstein et al.
(21978) into which any information search unit could be assigned:

a) rapport

b) history of present illness

c) personal and social history

d) previous medical history

e) family history

f) physical examination

g) laboratory (*radiology)

h\ inctriinrtinne



recall of appropriate content from long-term memories. 'The finding of case
specificity does indeed raise a significant problem for curriculum planning in
medical education, for it suggests that the extent of transfer from problem to
problem is less than a case-oriented curriculum appears to require for justification"
(Elstein et al., 1978).

Regarding the implications of their findings on curriculum Elstein et al. (1978)
concluded that beyond the fundamentals of the generic process, transfer is indeed

history-taking, physical examination and investigations (Elstem et al., 1978). The
limited; but they did not conclude that case-oriented curricula were not

cues are either volunteered by the patient or elicited by the attending physician. The
inappropriate. On the contrary, they contended the limitations on the extent of

physician then develops hypotheses that explain the condition or solves the
transfer possibly
problems (Elstein et al. 1978). According to Elstein et al. (1978) the hypotheses are
concepts of medical significance used to cluster cues and are in turn verified or
disproved by the evidence. These cues are considered for an outcome goal. There
are three possibilities from this consideration: "a cue may be positive,
non-contributory, or negative with respect to a particular hypothesis” (Elstein et al.,
1978). The researchers (Elstein et al, 1978), Bordage (1999), Eva et al. (2000)
contended that early generation of possible diagnostic hypotheses was a key
stratagem used by, especially successfiil, clinicians to restrict the possibilities to a
problem space most likely to be successful in the solution.

This hypothesis testing approach approximates "Test Operate Test Exit (TOTE)
programme” described by Cohen (1977). Norman (1997) and Elstein et al (1978)

admitted that this generic problem-solving strategy of solving any medical problem

must be taken with caution because effective problem-solving depends also upon



information evaluation was not equivalent to storing and recalling facts from this

store and was a skill that was acquired, like other skills, through practice.

Other Views on Clinical Reasoning

Another worker, Bordage (1999) commenting on how physicians think asserted
that faulty detection or triggering could be attributed to anumber of causes: having

helped to understand why some medical students educated in a traditional
no prior instances to refer to, overestimating certain features, or having no mental

preclinical curriculum that were the heritage of the Flexner's 1910 report have
representation of the problem overall. According to Bordage (1999) "physician

difficulty adapting to the clinical approach; students from such curricula, they
contended, found it hard to transfer scientific facts and principles to clinical
applications because the classical curriculum did not offer enough early
opportunities for practice. A case-oriented curriculum, they suggested, should ease
this transition, but chiefly for problems studied in the preclinical years. In
conclusion they advised that a medical school curriculum buih around clinical
problems and case discussions in the preclinical years should therefore choose
problems and cases carefully and deliberately. It cannot be assumed that any
problem will do because all exemplify the problem-solving process. They do
exemplify this process, but competence is also dependent upon knowledge of
content. Carefully selected problems are vehicles for building a store of memories
(knowledge) as well as a set of formal strategies. Elstein et al. (1978) also
contended that there was evidence from their studies for proposition that

problem-solving - the evaluation and i7rgtegration of clinical data - was a skill that

could not proceed without a well developed memory store. At the same time,
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doesn't know what to look for, there are likely not to see it no matter how
thoroughly one looks."
Considered in detail, experts employ three main methods or a combination of
these: @) Hypothetico-deductive approach, in which ahypothesis or hypotheses are
generated very early during the initial presentation of the problem, from existing

recognise patterns (prior instances), follow rules (analysing features), and activate

knowledge, associations, and experience. Further questions or examinations are
neural networks (exploring complex pathways and concepts)"”.

oriented towards supporting or refriting these first ideas.

In pattern recognhion the physicians have encountered the problem before and

recognise the pattem of presentation and solution (Bordage, 1999, Round, 2001).

Success in Clinical Problem-solving

Bordage (1999) advised that errors in diagnosis were not due to inattention but
failure to make connections and quickly recall similar prior instances stored in
memory. In other words, according to Bordage (1999), you see what you are
looking for. This is to say when physicians are presented a case they consider
features of the case; if they happen to be considering the correct diagnosis. Round
(2001) surmised that while students were taught to take a history and perform an
examination before constructing a differential diagnosis experienced doctors
utilised shortcuts (heuristics), based on knowledge and previous experience. Thisis
what makes the experienced physician to work more quickly and more accurately
than students (Round, 2001).

Based on such findings, Bordage (1999) advised that "thoroughness for the sake
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depended on the mastery of domam content than on problem-solving strategy.
Mandin et a. (1996) contended that the hypothetico-deductive was used when there
wasn't mastery of content; whilst pattem recognition, astrategy that didn't use basic
science principles and was mostiy used by experts; forward reasoning, was widely
used by experts to solve sophisticated problems. Norman (1997) had this say about
Broblem-solving skills "study after study, in disciplines from chess to cardiology

) Pattem recognition in which disease patterns are recognised from previous

and from wrestling to waitressing, have shown that the most important determinant
experience and knowledge and form the basis on which particular combinations

of expertise in a domain is how much knowledge you have of that domain.
of symptoms or cues suggest a diagnosis.

Problem-solving skills o _
¢) Knowledge of pathognomonic signs and symptoms is the other method, by

which a particular finding almost guarantees a certain diagnosis.

Another worker Patel et al. (2001) contended that non-expert doctors used two
types of clinical reasoning depending on the type of training they underwent;
doctorstrained in problem based leaming curriculum (teaching of basic science in
context of clinical medicine and explicit teaching of problem-solving strategies in
the form of hypothetico-deductive method of reasoning) used the
hypothetico-deductive method; doctors trained in conventional curriculum (in
which the hallmark is the teaching of basic sciences before clinical practice) used
the forward reasoning method (clinical data"triggers" the diagnostic hypothesis).

Mandin et al. (1996), Norman (1997), argued that a generalised problem-solving
process did not exist in medicine but instead the presence of "problem-specificity”

was the mle. Accordina to Mandin et al. (1996) success of nroblem-solvina
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integrated meaningfully mto relevant prior knowledge and thus ensure maximum
retrieval. Anatomical knowledge assembled in clinical context would enhance
greatly the acquisition of relevant anatomical knowledge base, encoding
knowledge in the context it mostiy likely to be required hence enhance recall
(Tulving and Thompson, 1973). From the above discussion, in anatomical context,
one can thus suggest that clinical practice involves an intricate, interrelated set of

are not at all general. Performance on one problem tells you next to nothing about

medical knowledge and skills. The process involves constantly developing and
performance on the next problem.”

drawing upon and interpreting three areas of knowledge and skills (Figure 2.2).

Summary of Clinical Problem-Solving as a Theoretical Perspective for Clinical

Anatomy

The hypothetico-deductive theory of clinical reasoning was the major strategy of
clinical reasoning, in the literature. The theory addresses the issues of integration
between basic science and clinical sciences; leaming in clinical context; and
increasing clinical relevance. Problem-solving models in cognitive psychology also
concluded that problem-solving is greatly affected by familiarity or unfamiliarity of
the problem. By deduction students, must leam anatomy, not simply in a
mechanistic manner, but with diagnosis, discriminating anatomical features, and a
sense of clinical application in mind all at once. With the help of case studies,
clmical presentations that discuss anatomy, students can actively store and retrieve
knowledge, all the while rehearsing and building traces in memory for future ease

of access and understanding. Clinical iiformation in the case studies could offer a
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Clinical Basic Science Past Clinical

Knowledge and Knowledge (i.e., Experience
Techniques Anatomy)
\4

Clinical Reasoning Process

Figure 2.2. Clinical Reasonmg Process and the K nowledge/skills Areas [ Adapted
from VM8284(2001)]

The knowledge of anatomy must be coupled with clinical knowledge and skills
generally organised around categories of clinical data: 1) Symptoms and signs
(obtained by way of history taking and physical examination), 2) Irriaging and
laboratory data, 3) IlIness profiles and, 4) Demographics.

Practice is the major independent variable in the acquisition of skill (Chase and
Simon, 1973, as quoted by Cohen, 1977). In the case of anatomy what do you
practice? Repeated reading of anatomical text would consolidate anatomical
knowledge but it has been shown that when leamed as anatomy per se it is
difficulty to transfer to clinical scenarios. Thusthe practice must be that of anatomy

as applied to clinical situations and problems.

80



YUAIILALIVE 15K Ul TETETS LU 135S Ul PJTUCEUUIES U IdL Tdy E11PIESIS Ul ITULESS df U
meanings (Mwansa, 1993; Verma and Mallick, 1999). Qualitative research thus
emphasises the value-laden nature of inquiry, seeking answers to questions that
stress how social experience is created and given meaning (Mwansa, 1993; Verma
and Mallick, 1999). On the other hand, the quantitative paradigm is a research
methodology that emphasises the measurement and analysis of causal relationships
between variables, not processes (Verma and Mallick, 1999). In the quantitative
paradigm the inquiry is purported to be within a value-free framework (Vermaand
Mallick, 1999; Homer and Westacott, 2000).

Table 2.1 shows the (giéferent characteristics of Halhative and quantitative

ction 3 Review of Resear

research.
Methods

The Research Paradigms In research there are,

conceptually, two paradigms: the qualitative, and quantitative paradigms (Verma
and Mallick, 1999; Homer and Westacott, 2000). According to Mwansa (1993) a
paradigm of research is not defined at the level of method but at the level of
paradigm Mwansa (1993) quotes Bogdan and Biklen (1990) in defining aparadigm
as " a loose collection of logically held together assumptions, concepts or
propositions that orient thinking and research.” A brief review of the two

paradigmsis included here.

Quialitative Research Paradigm Vs Quéhtitative Research Paradigm As a paradigm
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Table 2.1
Characteristics of Qualitative and Quantitative Research

Qualitative Quantitative
Goals
. Develop sensitising concepts . Theory testing
. Describe multiplerealities . Statistical description
. Develop understanding . Show relationship between variables
. Empowerment of marginalized groups . Prediction
Design
*  Hunchas to how you might proceed e Structured, predetermined, formal,
. Evolving, flexible, genera specific
. Detailed plan of operation
Data
. Descriptive . Quantifiable coding
. Personal documents . Counts, measures
. Field notes . Operationalised variables
. Photographs . Satigtical
. Official documents/artefacts
Sample
. Small . Large
. Non-representative . Stratified
. Theoretical sampling . Control grogp

Random selection
Control for extraneous variables

Techniques or Methods

Experiments

Survey research
Structured interviewing
Structured observations

Distant
Circumscribed
Short contact

. Observation .
. Reviewing documents/artefacts .
. Participant observation .
. Open-ended interviews .
Relationship whh Subjects
. Empathy .
. Emphasis on trust .
. Equalitarian .
. Intense contact .

. Subject asfriend
Data Analysis

Subj ect-researcher

Deductive
Occurs at conclusion of data collection
Statistical

Controlhng other variables

. Inductive .
. Ongoing .
. Constant comparative method .
Problems in Using the Approach
. Time consuming .
. Data collection difficult °

. Procedures not standardised
. Difficulty in studying big populations
. Reliability
Table 2.1
Characteristics of Qualitative and
Degree of structure imposed by
observer

Natural setting

Validity

Artificial settmg

(adapted from seminar notes: University of Texas Medical Branch at Galveston,

2002).
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lack; Stolberg et al (1998), developed core curriculum in the evaluative sciences for
diagnostic imaging. Hodes

(1998) discussed acore curriculum for child and adolescent psychiatry while Avery
(2000) examined core competencies for basic midwifery practice; Cattini and
Knowles (1999), discussed core competencies for clinical nurse specialists; Dove
(1999) , defined core competencies for psychiatry residents. Many other scholars
have

written about methods used for defining the core of a profession or task, for
example,

Achike and Ogle (ZOOO)TF'eO %SC %%%‘?’fo‘}'clé“ﬁﬁﬂ'}’r\’@'@!%r% al.(2000)

eral methods have been used to understand a profession, analyse a specific
Th\?g\éub-section reviews the hterature to examine how and what hasybeen %ne to

attribute as it liesto a profession, and then use such information for compiling a
Investigate |ssa8 in mecﬁcme with particular focus on the methods usedq‘or e

ﬁﬁt\ 8f core knowledge, skills, attitudes and competencies. The methodsidentified in

RN G5 Tt on HE Rowiadge mid L e eeBStAPROY
ggesgréll?é{gnl;nanc itrnga? elﬂ?grmg}:%?ggy and therapeutics. Baldwin et al. (2000)
described a process to identify the core skills required of basic surgical trainees.
Robbins and Beck (1982) discussed the process for identifying the core content for
geriatrics. Battles and Mandle (1986) discussed determining the core competencies
of the ideal heahh sciences communicator while Macdonald et al. (2000) examined
the common core competencies required for occupational physicians. Dolan and
Lauer (2001) examined identifying core competencies in geriatric dentistry;

Buchanan et al. (1997), identified the management competencies which doctors



development of training programmes or other aids to increase the effectiveness of
individuals (Flanagan, 1954; NLM, 2001). The use of investigational data on
actions/behaviours that actually make a difference to the outcome of an activity,
provides a more comprehensive, specific, and vahd basis for performance
evaluation, selection, for example, than does a set of requirements based solely
upon the opinion of experts (NLM, 2001).

Several researchers reported work that used this technique: Blum and Fitzpatrick

(1965); Hubbard et al. (1965); Jacobs et al. (1978). Derrington and Smith (1987);
Critical Incident Technique The critical incident

Sim
technique (CIT) was developed by John C. Flanagan (Flanagan, 1954), The critical

incident technique is a set of procedures for collecting detailed reports of incidents
in which an individual did something that was particularly effective or ineffective
(Flanagan, 1954). An incident is an observable human activity that is sufficiently
complete in itself and permits inferences about the outcome of the activity
(Flanagan, 1954). The incidents are collected, by interview or written record from
observers who are qualified, by virtue of their training and experience, to decide
whether the outcome was effective or ineffective (Flanagan, 1954). The term
critical in this context should not be confiased with an emergency, or amatter or life
and death, it refersto "the pivotal role of the action (by the observed) in the outcome
of an activity” (NLM, 2001). The critical incident technique yields lists of critical
requirements (generally termed performance taxonomies) that can then be used for
avariety of practical purposes such as the evaluation of performance, the selection

of individuals with the greatest likelihood of success in the activity, or the
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American Orthopaedic Association. Subsequent to the meetings further requests
and critical incident forms were also mailed to attendants of the meetings reminding
them to complete the critical incident forms and sending new ones if required.
Critical incident forms were also mailed to directors of residency programmes in
America for distribution to third and fourth-year residents. Blum and Fitzpatrick
(1965) had attempted to mathematically determine the number of incidents required

et a. (1996); Holmes et al. (19&(3)?; Plutchik et al. (1994); Allery et al. (1997);
a priori but abandoned this method because various assumptions of variables were

Diamond et al. (1995); Gilbart et al. (2001); Bryne (2001); Robling et al. (1998).
untenable for sample size formulas. Blum and Fitzpatrick (1965) continued

In the study by Blum and Fitzpatrick (1965) the purpose of the study was to
examining incidents until 1500 incidents when there was a decline in the
develop an explicit and comprehensive definition of competence for the
orthopaedic surgeon. The American Board of Orthopaedic Surgeonswould then use
this definition to develop assessments that would measure orthopaedic competence.
For this study Blum and Fitzpatrick (1965) defined a critical uicident as an event
which lead to particular desirable or undesirable consequence. Blum and Fitzpatrick
(1965) also advised that a critical incident should be reported by individuals who
are able to observe the critical events as they occur and should have sufficient
knowledgeto report what occurred, notably they assert that in areport of an incident
the emphasis is description and not evaluation of the incidence. Blum and
Fitzpatrick (1965) mailed to regional chairmen of the American Academy of
Orthopaedic Surgeons notifications, ahead of regional Academy meetings, the

introduction of their study. At the Academy meetings one of the researchers

introduced the study to the attendeessand after which they distributed critical

incident farmae Thic nracediire wac reneated at an internatinnal meatinn nf the



a) Approaching diagnosis objectively
b) Recognising a condition

4. Judgement in deciding an appropriate care

a) Adapting treatment to the individual care
b) Obtaining consultation on proposed treatment

5. Judgement and skill in implementing treatment
new number of categories being generated. Flanagan (1958) recommended about

200d9 "ﬁ%’ﬁﬂ@ﬂ‘ié’&%‘&ﬁ%@ﬂ& In sorting the incidents Blum and Fitzpatrick (1965)
usq% Wkﬂg’ Hgggggy p?ép&%(ﬁ‘gné)fopgﬁ%]%%gm classify the incidents into
W%W\é&ﬁ&ﬁﬁﬂgfﬂﬁ% d:p%p&%iﬂg developing an outline of categories subsequent
inc'&jer,\t/isd/&ﬂrf1 ﬁa%m%l befgﬂg 5&&%‘?&#&‘[’&%%% In view of the complexity

of the specialty in terms of technical language and interpretation of clinical
situations, experienced orthopaedic surgeons were asked to review the categories at
various stages. Nine main categories were drawn up:

1. Skill m gathering clinical information

a) Eliciting historical information
b) Obtaining information by physical examination

2. Effectiveness in using special diagnostic methods

a) Obtaining and interpreting x-rays
b) Obtaining additional information by other means

3. Competence in developing a diagnossi6$



€) Manifesting teaching, intellectual and scholarly attitudes

f) Accepting general responsibilities to the profession and community

In another study, by means of the critical incident techmque, a realistic defmition
of clinical competence at thelevel of internship was extensively documented by the
American National Board Medical Examination (Hubbard, et al., 1965). New
methods were then developed to test clmical competence as defmed by the critical

€) Handling operative complications
incident technique (Hubbard et al., 1965). Hubbard et al. (1965) described one of
f) Instituting a non-operative therapy programme
the most extensive uses of the critical incident technique m medicine. The National
Bdarmratensedicaroedingi ReryiNWBMENE had recognised that clinical skills
evaluations were influenced by three variables: the examiner; the patient; and the
a) Paying attention post-operatively
candidate _
b) Monitoring patients' progress
¢) Providing long-term care

8. Effectiveness of physician-patient relationship

a) Showing concern and consideration
b) Relieving anxiety of patient and family

9. Accepting responsibilities of a physician

a) Accepting responsibilities for welfare of patient
b) Recognising professional capabilities and limitations
c) Relating effectively to other medical persons

d) Displaying general medical comSZetence



condition from observation of clinical signs; withholding decision about the
diagnosis until additional needed information was available; correctly suspecting an
obscure diagnosis despite the obvious symptoms and signs of another diagnosis; and
taking appropriate emergency action when indicated. Hubbard et al. (1965) reported
as examples of poor or inappropriate chnical practice the following; failing to
consider other than the most obvious causes of symptoms and signs; making a
diagnosis with inadequate information; and prescribing medication with inadequate

(Hubbard et al., 1965). The problem for them was to control two variables (the
indications. The large body of information collected from 3300 incidents was

examiner and the patient) in order to obtain reliable measurement of the third
summarised into nine major areas of clinical performance with subheadings

variable (the candidate) (Hubbard et al., 1965). Their first step wasto define clinical
(Hubbard et al., 1965);

competence and skill at the intem level, the level they were interested in measuring
(Hubbard, et al., 1965). Under the guidance of John Flanagan (the one credited for
describing the technique) they developed a realistic definition of clinical
competence using the critical incident technique (Hubbard, et al., 1965). They
interviewed and sent mail questiormaires to senior physicians and residents (doctors
in specialist training), all of whom supervised interns. They asked them to record
clinical situations (incidents) in which they had personally observed interns doing
something that impressed them (examples of good chnical practice) and also to
record examples of conspicuously poor clinical practice (Hubbard et al., 1965). A
total of 3300 incidents were collected from approximately 600 physicians (Hubbard,
et al., 1965). Hubbard et al. (1965) reported the most frequently reported examples
of good chnical practice as; taking a history thoroughly and performing a physical

88
examination in an orderly, sequential manner; accurately recognising the patient's



A. Recognising causes.

B. Exploring condition thoroughly.

C. Arriving at areasonable differential
diagnosis.

5. Treatment:

A. Instituting the appropriate type of treatment.

L 'éi.StBré(:iding on immediacy of the need for

A:[h%%ogihing information irom patient.

ng the e extent of treatment.
B O taﬂ1 I%Jg mePr%at on from other sources.

6. duc{g&r&ﬁa d Skl|| in Implementing Care

2. %:'.y ﬁ'/f:ﬁl%)é%&@&@ preparations.

R B oS AT R It 2 eion.
tech I

S RSy At yggohiauesproperly.

C. Usmg appropriate technique.

3. Tests and Procedures:

A. Utilizing appropriate tests and procedures.
B. Applying test methods correctly.

C. Modifying tests to meet the patient's needs.
D. Interpreting test results.

4. Diagnostic Acumen: 5
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American Nurses Association used the critical incident technique to provide
investigational performance data to be used for developing measurements of
performance, as part of the validation of the State Board Test Pool Examination.
They (Jacobs et al., 1978) collected data to develop a basis for a comprehensive
behavioural definition of the work of the nurse in providing safe-effective patient
care. After understanding what constituted a safe and effective nursing practice they
wold Astaptipaciogt haesk aecet teedieRfiEEshis practice. In their study (Jacobs et
&., Corgnuied Gafereport and/or observed-report questionnaires to collect 14,000
critical incidents of nursing behaviour from 2,795 nurses at all levels of experience

A. Following the patient's progress.

and responsibility. They collected their data from five clinical specialties and by
B. Modifying treatment.

geographical region. Jacobs
C. Planmng effective follow-up care.

8. Physician-Patient Relation:

A. Establishing rapport with the patient.
B. Relieving tensions.
C. Improving patient co-operation.

9. Responsibilities as Physician:

A. For the welfare of the patient.

B. For the hospital.

C. For the heahh of the community.
D. For the medical profession. 90

Jacobs et a. (1978) reported how the Council of State Boards of Nursina



actions) in anaesthesia (Derrington and Smith, 1987). Derrington and Smith (1987)

reported that the critical incident technique increased the size and extent of the

anaesthetic risk database. It also helped reveal that the maintenance period of

anaesthesiawas the most dangerous phase of anaesthesiaadministration and not the

induction or recovery phase as earlier believed (Derrington and Smith, 1987).

An analysis of commonly occurring positive and negative critical incidents, at
et al. (1978) classified critical requirements for safe-effective nursing practice. The
the beginning and at the end of a general practice course, helped Royal Australian
main categories included:

College of General Practhioners (RACGP) obtain information about the changesin

1.

2.

0.

Exercises professional prerogatives based on clinical judgement
Promotes patient's ability to cope with immediate, long-range, or potential
heahh-related change

Helps maintain patient comfort and normal body functions

Takes precautionary and preventive measures in giving patient care
Checks, compares, verifies, monitors, and follows up medication and
treatment processes

Interprets symptom complex and intervenes appropriately

Responds to emergencies

Obtains, records, and exchanges information on behalf of the patient

Utilises patient care plarming

10. Teaches and supervises other staff

Test measures were developed to test these critical requirements and as such

improve the validity of the tests in assessing safe/effective nursing practice.
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The crhical incident technique was also used to assess "near-misses” (ineffective



major skills associated with both positive and negative critical incidents were:
interpersonal skills (rapport and listening), diagnostic skills (thorough clinical
assessment and appropriate investigations), and management skills (knowing when
and how to obtain help). Diamond et al. (1995) concluded that an analysis of
commonly recurring positive and negative critical incidents can be used by the
Royal Australian College of General Practitioners GP programme to accelerate the

performance of candidates after the course (Sim et al., 1996). Sim et al. (1996)
leaming process of doctors in vocational training and that their findings have

concluded that the critical incident technique was a usefiil tool for leamuig and
implications for the planning of the undergraduate curricula. Plutchik et al. (1994)

assessment in avocational training programme. The critical incident technique was
reported that knowledge of critical

used to define non-cognitive behaviours that doctors should demonstrate in their
practice (Holmes et al., 1990). In this study (Holmes et al., 1990) 484 behaviours
were categorized under four categories namely a) atthude and personal attributes,
b) communication, c) practice organization, and d) professional competence. The
largest represented category was communication (46 percent) of all the behaviours
(Holmes et al., 1990). These non-cognitive behaviours were written as curriculum
objectives so that they could be incorporated into the medical school curriculum
and evaluated with less subjectivity (Holmeset al., 1990). Allery et al. (1997) used
the critical incident technique to study why general practitioners and consuhants
change their clinical practice. Organisational factors, education, and contact with
professionals were the three most frequently mentioned (Allery et al., 1997).
Diamond et a. (1995) used the critical incident technique; they undertook
qualitative analysis of open-ended interviews about the incidents which described
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would satisfy both the reduced time available for teaching anatomy and the
exigency of mastering the basic anatomical knowledge needed for general practice
in medicine. Bradley (1992) in the article 'Tuming anecdotes into data: The critical
incident technique” extolled the particular virtue of this research method to exploit
the natural tendency of doctorsto tell anecdotes. Bradley (1992) also discussed the

incidents in psychotherapy may provide a source of material for training in
principles of the technique as it related to significant event analysis, a form of

communication skiUs. Gilbart et al. (2001) used the critical incident technique to
medical audit.

determine the criteria most important in selection of surgical residents. The critical
incident technique has also been used in studying specific attributes of medical
practice. Robling et al. (1998) aimed to describe the use of magnetic resonance
imaging (MRI) by GPsin South Glamorgan (Wales) so that they could summarize
the GPs reasons for requesting MRI; and to produce crheria to assess the
appropriateness of MRI scan requests. The study (Robling et al., 1998) identified
those reasons which are important to GPs when requestmg MRI scans and have
circulated criteria which will be used to determine appropriateness. McManus and
Wakeford (1989) stated that the definition of a core curriculum for medical
education was feasible with methods such as the critical incident technique in
which thousands of real medical events are analysed to determine the skills needed
to do the job. Fasel et al. (1998) and Fasel (1998) used the critical incident method,
in their study they asked a sample of Swiss general practitioners to identify the
different anatomical structures listed in the international anatomical nomenclature

they judged as necessary for general practice. They contended that an anatomy

course defined in terms of specific needs of physicians providing primary care,



accordmg to competent observers make significant contribution to the activity.
This method avoids the collection of interpretations, ratings, and opinions based on
general impressions. The collection and tabulations of these observations make it

possible to formulate the critical requirements of ajob or an activity.

The cntical incident technique%%‘st%vﬁt@%gissed job-analysis tool. The Society
B IRRRIRL AAEE0) SR e S AR L ABTOGS iR TR oI X SR
FRHSER AprO%A) IR AERT IR G IB AR RIRIE the YRILERFANANRS 'Shed
article (AIR, 2001). The application of the critical incident technique generally fell
in the following categories:

a) Measures of typical performance (criteria);
b) Measures of proficiency (standard samples);
¢) Training;

d) Selection and classification;

€) Job design and purification;

f) Operating procedures;

0) Equipment design;

h) Motivation and leadership (attitudes);

i) Counselling and psychotherapy.

The literature revealed that the critical, incident technique was very versatile and

flexible. It focuses on reporting of facts regarding actions/behaviour which



Millidonis et al. (199Y); Sleath et al. (199/); Buchanan et al. (199/); Benson and
Britten (1996); Hogan (1999); Hayes et al. (1999) are examples.

One of the large-scale content analysis projects was by Hogan (1999). The work
(Hogan, 1999) involved analysing the textbook Principles and Practice of Medicine
by Sir William Osier, and the II"* edition of Harrison's Principles of Intemal
Medicine. The analysis focused on comparing the treatment recommendations for
SRRHias iR BRI RISGR lserse P SRRIR AR Seelii
R i L e e RS o O
ST USROS R A RIS VS5 AU RIRU SRR 916 D A st
HPHIRRAS KPS E5R) NoRe dlist ahdd LRPEERRANRILYS 4PBriRdHIy
?‘(?l%%)'of communication; usually in written form, but radio and television
programmes, pictures, tape-recording of interviews, lessons or conservations, or
music are used (Verma and Mallick, 1999). Content analysis can provide valid
resuhs at various levels of sophistication and is reported to be widely used by many
post-graduate students (Verma and Mallick, 1999). Krippendorf (1980) suggested
that any content analysis must be performed relative to and justified in terms of the

context of the data

The literature is replete with scholars who have used content analysis: McKinley
and Middleton (1999); Wilson and Thomson (1999); O'S8ullivan et al. (2000);
Bernhardt et al. (2000); Coenen et al. (2000); Berth (2001); Prystowsky and
Bordage (2001); Dejong et al. (2001); Dalley and Sim (2001);Lye et al. (2001);

Maggs and Rapport (1995); Marcdant&’and Simpson (1999); Gottschalk (1999);

rammAy . . " s amAa— —_ . . " s~ —_



therapy. The study (Millidonis et al., 1999) content-analysed the 1993 Practice
Analysis for Orthopaedic Physical Therapy Certified Specialists, and then
compared the attributes that were identified to those identified in 3 selected
theoretical models of clinical decision making and practice. Their study
(Millidoniset al., 1999) demonstrated that attributes that characterize an expert
physical therapy practitioner involved clinical reasoning, and the ability to teach

atients. Sleath et al. (1997) analysed 508 audiotapes of physician-patient

he study found that the two books devoted equivalent space to treatment (in terms

interactions and interviews with each patient and physician from 11 different
of proportion of total sentences for the conditions). The comparative content

ambulatory care settings. Sleath et al. (1997) studied the physician Vs patient
analysis study was conducted in order to Investigate the criticism that The

inhiation of psychotropic fprescrib_ing in primary care settings. Buchanan et al.
Prmciples and "Practice of Medicine was deficient in the area of therapeutics

21997) used content analysis to identify the management competences which
Hogan, 1999).

do_%%rgtluag; by Hayes et al. (1999) compared pre-test and post-test content analysis
to evaluate the effects on a 1-year ethics course on medical student's
decision-making skills. Marcdante and Simpson (1999) did content analysis of
teachmg scripts to identify how paediatric teachers knew what to teach.

The study (Marcdante and Simpson, 1999) helped support the hypothesis that
developing teaching expertise was associated with use of teaching scripts.
Gottschalk (1999) demonstrated that content analysis avoids biases and
measurement errors which other methods i.e. standardized self-report measures
and observer rating scales are susceptible in studies of effects of psychoactive

pharmacological agents. Millidonis et al. (1999) used content analysis to gain

insight of the nature of clinical pract?ge for specialists in orthopaedic physical



(Prsytowsky and Bordage, 2001). The study demonstrated how categorization of
concepts and matrices could be used effectively in content analysis.

The literature indicated that content analysis utilises three types of research
designs. The typology depends largely on how the resuhs of content analysis are
embedded in larger research efforts (Krippendorf, 1980). The first design type, the
most basic, estimates some phenomenon in the context of data; Krippendorf (1980)

when the doctors move into a forma management role. Based on their findings
provided the example of inferences regarding the level of anxiety of a psychiatric

Buchanan et al. (1997) designed ways to remedy the deficit. Content analysis of
patient during an interview. A second type, are designs to test whether one method

written patient agendas for the consuhation (McKinley and Middleton, 1999);
can be replaced by content analysis (Krippendorf, 1980). In this type of study, two

Content analysis and publication outcomes of projects by public health medicine
or more methods are

registrars (Wilson and Thomson, 1999); Students' perceptions of the relative
advantages and disadvantages of community-based and hospital-based teaching
(O'Sullivan et al., 2000) are fiirther examples of content analysis being used to gain
insight into questions about professions.

One study specific to medical education is the Prystowsky and Bordage (2001).
This study did content analysis of leading medical education journals (Academic
Medicine, Medical Education, and Teachmg and Learning in Medicine) to
determine the primary foci of medical education research (Prystowsky and
Bordage, 2001). The researchers used a three-dimensional outcomes research
framework based on the paradigm of health services outcomes research
(Prystowsky and Bordage, 2001). Each article was categorized according to

primary participant (i.e. trainee, faculty, provider and patient), outcome

(performance, satisfaction, profeﬁsiorsiélism and cost), and level of analysis



Validatio
n_
Figure 2.3 Procedures in Content
Analysis (Adapted from Krippendorff,
1980 pg. 54)

Content analysis is a versatile method that can adapted to avariety of problems. It isa
well-documented and scientifically rigorous method (Verma and Mallick, 1999;

Krippendorf, 1980).
applied to the same data or to different data obtained from the same situation to test

whether the two methodsyield comparable resuhs (Krippendorf 1980). The third type of
Participant Observation Observational research can be

designs are meant to test hypotheses; This research design provides insights into relations
divided into a number of different types according to three main criteria;

that might exist between social stratifications and the characteristic in question

1. Whether the observer participates or not in the activities of the observed
(Krippendorf, 1980).
individuals.
Looking at content analysis research design in detail, one can distinguish several

different components or stepsin the process. These are illustrated in figure 2.3;

| Theories and knowledge about the
| stable data-context relations
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2. Observations are structured or unstructured; and
3. Whether the observed behaviour occurs in anatural setting or artificial
setting (Observation Research, 2001)

Table 2.2 shows a matrix of the relations of the setting and the structuring of the

Table 2.2
Schematic of Structure of Observational Setting Degree

Qualitative Quantitative
Goals
. Develop sensitising concepts . Theory testing
. Describe multiplerealities . Statistical description
. Develop understanding . Show relationship between variables
. Empowerment of marginalized groups . Prediction
Design
. Hunch as to how you might proceed . Structured, predetermined, formal,

Source: Bailey, 1994, p. 247 as quoted by Observation Research (2001).

observations.

In procedural terms observational research can be differentiated into participant or
non-participant. The participant observer is a regular participant m the activities
observed. A non-participant observer does not participate in the activities being
observed.

In a structured observational study, the observers classify and quantify
behaviours according to the pre-defined scheme. Effectively, they conduct a
content analysis of the activities occurring in front of them recording the different
typesof behavioursthat occurred, the types and number of individuals involved and
possibly also details about the environment in which they occurred in those cases
where observed individuals may move from one location or setting to another. In
other words it monitors and classifies the way people behave in their natural

environments.
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2. Informant interviewing to establish social rules and statuses. There may be
systematic sampling of informants to be interviewed, content analysis of
documents encountered, and even recording of observation in structured
guestion-and-answer format.

3. Participation to observe and detail illustrative incidents.

One method that can study what the doctor does and not what the doctor says he
The method has been successfully used by many researchers: Pathak et al.

does is observational research. Of the two types, non-participant observation and
(2000), Fox (1996), Bourgois (1999), Rudge (1996), Schwartzberg (1994),

participant observation, the latter would be appropriate for a researcher who is
Donaldson (1992),

qgualified in medicine and is a registered practitioner. These properties for a
researcher would facihtate entry into the study group and closer first-hand access to
the activities of the doctor. The researcher may then gam understanding, perhaps
more deeply than could be obtained, for example, by questionnaire items.

In this sub-section the key concepts, and terms in participant observation are
introduced. This is followed by a critique of the participant observer method. The
investigational approach to participant observation emphasises participation as an
opportunity for in-depth systematic study of a particular group or activity. Zelditch
(1962) defined three components of this approach:

1. Enumeration of frequencies of various categories of observed behaviour, as in
interaction analysis. Often there is an explicit schedule of observation geared to
hypotheses framed in advance of participation. 'As Garson (2001) observes,

participation may lead to aheration of hypotheses and observation schedules, the

. 100 .
attempt to observe systematically is ongoing.



hypotheses and b) triangulation of the data using a muhi-method approach.
McElroy and Jezewski (1986) observed and described interactions between
clinicians and patients in a paediatric clinic serving famihes of diverse ethnicity.
They (McElroy and Jezewski, 1986) used the concept of ethnography as an
interpretive, problem-resolving method. In that study the participant observer
moved cognitively and analytically focusing on awareness of a problem, applying
Power (1989), Smith (1987), McElroy and Jezewski (1986), Brenner (1987),

knowledge structures and coherence (McElroy and Jezewski, 1986). McElroy and

Wilner (1987), Edgerton (1984), Oldham et al. (1983), Lo and Schroeder (1981),
Jezewski (1986) reported that the framework apphed not only to describing what

Houge (1981), Christenfeld and Haveliwala (1978).
the ethnographer did, but also stages in the clinician's

In the study by Pathak et al. (2000) twelve senior consuhants with more than 10
years' experience in neurosurgical practice at three different university hospitals
were observed during rounds by a participant observer. The researcher observed
group climate of the teams lead by the senior consultant, the leadership pattem, the
language expressed by the senior consuhant, and the consultant's effectiveness in
his performance as a leader during clinical discussions (Pathak et al., 2000).
Schwartzberg (1994) studied a peer-developed support group of 13 persons with
head injury who attended sessions for 16 months to identify helping factors. As a
participant observer Donaldson (1992) studied the implementation and evaluation
of learning contracts in the clinical area of a small group of nurses. Smith (1987)
described the development of a methodology to study the relationship between
quality of care received by patients and the quality of the ward as a leaming
environment for nurses in training. The key research perspectives of the study
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Positivists such as Buroway (1994) surmise that the standard criticisms of
participant observation are the 4 R's: reactivity, reliability, replicability and
representativeness. Participant observers contaminate the data they collect by their
participation (Buroway, 1994; Tyrell, 1998) they have no systematic way of
selecting from their mass of observations (Buroway, 1994); they produce

efforts to communicate. They McEhoy and Jezewski (1986) contended that
idiosyncratic results that cannot be replicated (Buroway, 1994; Tyrell, 1998), they

awareness of repeated breakdowns allowed the ethnographer to document
have no way of knowing how representative their fmdings are (Buroway, 1994).
fundamental differences in expectations and premises that affect communication
between clinician and patient.

The review of hterature demonstrated that participant observation, which
requires immersion in the real world of persons being studied and at the same time
requirmg disciplined detachment from that world, has been used in a variety of
settings in the medical context. Edgerton (1984) contended that participant
observation had the advantage of allowing investigators to leam how people
actually behave in a variety of contexts and to grasp the meaning these activities
had to them.

The chief criticisms levelled against observation research lay in the areas of
reliability and validity (Tyrell, 1998). The controversy concerning rehability
centred on whether other researchers could replicate the study, and that about
validity was concemed about the accuracy of the method and whether it actually
measured the issue under study (Tyrell, 1998). The debate revolved around the

approaches of Positivism and Natyralism (Tyrell, 1998), and, for others,

Hermeneutic (Buroway, 1994).



by poshivists, into three: defensive, extended case method, hermeneutic. In the
defensive, the participant observer can accept the ‘positivist' principles and use
them as guidelines:

» Be'objective’ and as far as possible, non-involved relation to their field she.

» Find standardised methods of data collection.

» Make clear exactly how they have gathered the data so that someone can follow

Naturalism argues that: no human being can ever be completely objective and no

in their footsteps and replicate the study.
method of data collection is free of presuppostions (Tyrell, 1998). Naturalism

* Maximise the variance in the field by comparing situations so that their claims
argues that researchers must aim to achieve objective knowledge by transcending

biasrgvr?o rbegti%rn%?inr%?]ti?aﬂtgii I|ci)tr3(/e;[ending that it does not exist as poshivist do, rather,
by evaluating it and making it explicit (Buroway, 1994, Tyrell, 1998). Conceming
reliability, supporters of naturalism argue that whilst in quantitative research, a
study isreliable if it isrepeated whh adifferent sample it yields the same resuhs and
is representative if the resuhs can be generalised to a larger population (Tyrell,
1998), in qualitative research a study is reliable if when repeated it yields the
similar range and diversity of findings (Tyrell, 1998). Tyrell (1998) stated that
representativeness is achieved when explanatory associations (not statistical
associations) are matched whh the general population. Thus one is not aiming for
statistical representativeness, but explanatory and conceptual representativeness
(Tyrell, 1998). Lastly, supporters of naturalism contend that participant observation
when used together with other methods, combination, enhances consistency and
validity (Tyrell, 1998).
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individuals to a population. But if meaning emerges a the level of the situation
rather than the individual then we should be studying a sample of shuations not

a sample of individuals.

In the hermeneutic science Buroway (1994) contended that if social research
cannot live up the 4 R's then an ahemative conception of social science was called
for.

* First, the critique of reactivity is replaced by the embrace of inter-subjectivity

In 178 B LREIE 58 R aha SRURbRA GR o SYESAYY- BrRpBRERR
particigdth MBSRYRA! BUIRY (BRI A G Bbelile! LRROSRP
celebra BRI SRR AR TRINR SWEFERREA R A PEBLEIRA the subjective and
idiosyncratic character of research and the uniqueness of its resuhs".

This option argued that no social science research technique, mcluding its

prototype, survey research, fulfil the 4 R's.

First, surveys cannot avoid reactivhy in the form of interview effects (race,

gender of interviewer, order and form of questions, etc.)

* Second, they may standardise questions but there is no control over the way
respondents mterpret them. This effectively undermines reliability.

» Third, to claim replicability assumes that the context of the survey is identical at

two pointsin time. This may be true of the chemistry laboratory but unlikely to

be true for the social world.
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theories.

Delphi Technique

The Delphi technique was developed by the Rand Corporation (Strauss and Zeigler,
2002; Cline, 2002). The purpose of the Delphi technique is to €licit information
from experts to facilitate problem-solving, planning, and decision-making

» Second, if we cannot standardise responses we are better off deciphering the

(Dunham, 1996). All Delphis use panels of experts for obtaining information or
meaning of what respondents say and do. Wereplacereliability whh validrty

data, are conducted in writing, systematically attempt to produce a consensus of
e Third, if replicability is unattainable - except for the most trivial of

opinion (demonstrate divergence of opinion), and guarantee the anonymity of the
phenomenon - because we cannot keep conditions of social research fixed,

experts and the expert's
we should make a virtue out of a necessity and insist on locating all social
situations in the field of relations which determine them
» Fourth, if we cannot obtain a representative sample because we don't know
the population perhaps we are better off abandoning the idea of induction,
that is, inferring theory fi-om data. Instead we might use our case materials

to challenge and then reconstruct pre-existing theory. This means choosing

or constituting our cases on the basis of theoretical relevance.

Participant observation has a role as a method, especially as an observation
method for identifying behaviours that define a construct. Three leading theories:
positivism, naturalism, and hermeneutic science provide guidelines and critiques
on how and what to consider when fqrmulating tests or measures for the identified

constructs, depending on the persuasion of the researcher with regard to these



Bettcher et al. (1998), McKenzie (1994), Battles and Mandle (1986), Robbins and

Beck (1982), Milman et al. (2001), Fraser (1999), Klessig et al. (2000), Black et al.

(1999), Baldwin et al. (2000), Crisp et al. (1999), Stewart et al. (1999), Gallagher et

al. (1996), Triezenberg (1996), McKenna (1994), Williams and Webb (1994) for

example.

stavEHAEEHPS(RRR) peeg diafdP SRl MSHIIES, 156! v i kpaupledaecaaddid bs
thatrEpmidaRe considered essential for specialists in clinical pharmacology and
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2.

3.

Selection of a group of experts

Each expert answers the questionnaire independently and returns it

The inhiators of the questionnaire summarize the responses and develop a
second questionnaire and send to the experts

The experts independently rate priority ideas included in the second
guestionnaire and mail back responses

The process is repeated until investigators feel the positions are firm and

agreement on atopic is reached

(Strauss and Zeigler, 2002; Dunham, 1996; Cline, 2002).

=SS

The technique has been used in medical education and other medical settings by

many researchers: Mucklow (2002), Soulie et al.(20(>2), Dolan and Lauer (2001),

Macdonald et al. (2000), Duffield (1993), Jones et al. (1992b), Elder and Andrew
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(1992), Knight and Knight (1992), Forrest et al. (2002), Catlin and Carter (2002),



because not all stakeholderswere involved in earlier phases were only expertswere
consulted. Black et al (1999) advised that the output from consensus development
methods hke the Delphi may be affected by; the way the task is set (choice of cues,
recognition of contextual cues, the focus of the task, the comprehensiveness of the
scenarios); the selection of participants (choice of individuals, degree of
homogeneity of the group, their background, their number); the selection and

statements for consideration, in four domains (core knowledge, therapeutic skills,
presentation of scientific information (format, extent to which its quality and

educative skills, and investigative skills) of which 58 (74.4 percent) were accepted
content is assessed); the participation (physical environment for meetings); and the

by more than two-thirds of the specialists. Soulie et al. (2002) defmed the training
method of synthesizing individual judgements (definition of agreement, mles

objectives for urology; a list of 10 operations that should be mastered at the end of
governing outhers, method of
urology training. Dolan and Lauer (2001) used the Delphi technique to identify the
geriatric dentistry core competencies; Macdonald et al. (2000) identified core
competencies required for occupational physicians in Europe; Jones et al. (1992a)
used the Delphi to explore the extent to which consuhants agreed on the key
attributes of a high quahty senior house officers or registrar; Elder and Andrew
(1992) used the Delphi to assist deans of schools of allied heahh professions to
come to consensus on knowledge and skills that graduates should have for
professional accreditation and credentialing; Forrest et al. (2002) used the Delphi to
gain a consensus from 26 consultant anaesthetists about technical tasks during
anaesthesia.

Strikingly the hterature was replete with criticisms of the Delphi technique:

Klessing et al. (2000) contended that their resuhs demonstrated the diversity of

opinion of what defines quality inlOFeﬁidency education for intemal medicine
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7. Delphi is primarily concemed with transient collections of snap judgement
opinions of polled individuals from unknown samples, which should not be
confused or equated with coherent predictions, analyses, or forecasts of
operationally defined and systematically studied behaviours or events.

8. Delphi anonymity reinforces unaccountability in method and findings.

mathematical aggregation). Klessing et al. (2000) advised that since these features
9. Delphi systematically discourages adversary process and inhibhs

had not been studied sufficiently the method should considered whh caution. Crisp
exploratory thinking.

et al. (1999)'s views on the Delphi echoed Klessing et al. (2000)'s views as follows:
"Whhout in-depth understanding, we may find ourselves violating fundamental
underpinning assumptions or conventions through ignorance, and the resuhing
studies are unlikely to stand up to tests of congruence and rigour." McKenna (1994)
concluded that even if the Delphi was beuig used increasuigly questions remain
about its scientific respectability. The ten general failings of the Delphi technique
were summarized by Strauss and Zeigler (2002) as:

1. The Delphi's concept of the expert, and its claim to represent valid expert
opinion, is scientifically untenable and overstated.

2. Delphi claims superiority of group over individual opinion, and of the
superiority of remote and private opinion over face-to-face encounter, as
well as their counter statements, are unproven generalizations.

3. Delphis consensus is specious consensus.

4. Delphi questions are likely to be vague.

5. Delphi responses are likely tos& ambiguous.

[~ NAlnhi raciilte nralhahhv ranrAacAnt ~irnmnAnnAAA Ammhi At



measurement of psychological constmcts was explored to enlighten such atask.
Composite measures hi psychometric studies include indexes and scales (Judge,
2002). Indexes and scales are composite measures of variables in which several
indicators of a variable are combined into a single measure (Judge, 2002). Such
composhe measures, indexes and scales, have been widely used in the medical field
and this aspect of measurement has been called 'Clinimetrics' (Zyzanksi and

10. Delphi has been characterized by isolation from the mainstream of

Perloff; 1999). The Health and Psychosocial Instruments (HaPl) database
scientific questionnaire development and behavioural experimentation, and

(Behavioural Measurement Database Services, Pittsburgh, Pennsylvania) had over
has set an undesirable precedent for interdisciplinary science in the

70, 000 records _ _
professional plarming of policy studies community.

The Delphi method requires further scientific understanding to be used widely

and as such was not found suitable for this study.

Measurement of Psychological Constructs: Scales and hadexes Review

of clinical reasoning and concepts of knowledge, and methods clearly indicated
that psychological constructs were central to the practice of medicine. A study that
examines the practice of medicine in order to differentiate the challenges that
require the application of a particular field of knowledge and the detail of such
knowledge requires to measure such constructs. For instance, it is envisaged that
the study would require to measure the detail of anatomical knowledge in order to
differentiate between those clinical situations that require anatomical knowledge
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» Best verbal response (oriented - 5, confused - 4, inappropriate - 3,
incomprehensible - 2, none - 1);
» Best motor response (obeymg - 5, locahsmg - 4, flexing - 3, extending - 2, none
-1).
Krahn et al. (2000) reported the constmction of the patient-oriented prostate

utihty scale (PORPUS). Krahn et a (2000) constructed a classification system for

REPSIRLE TANSRS O PR FRelRTLTE B DRUGGYIRIRUS RAFHRSGARY PUIRIFS
HHbOPt FERTERAN' (DSIY BHRI FRCPHRAIAREN SHAMAS AR e BEHY 1RO LA
A AORE QoA ekl GRS SRR R4k TRH IRt R Stian

Ww_set of utility weights; to develop a health status index; to improve utility

Examples of composite measures used in medicine included: the Glasgow Coma
Scale; APGAR Score; Bishops Score; Alcohol Critical Index; Adolescent Drinking
Index; Arthrhis Helplessness Index; Asthma Symptom Utility Index; Benign
Prostatic Hyperplasia Impact Index; Crohn's Disease Activity Index, Diabetes
Atthude Scale; Drinking Problems Index; End Stage Renal Disease Severity Index;
Functional Bowel Disorder Severity Index; Faecal Incontinence Quality of Life
Scale; Gastrointestinal Quahty of Life Index; Inflammatory Bowel Disease Stress
Index; Index of Sexual Function; Meniere's Disease Patient-Oriented Severity
Index; NIH Chronic Prostatitis Symptom Index (Instmments, 2002).

The Glasgow Coma Scale measures the state of consciousness and scores it out of

14 (or 15). The Glasgow Coma Scale uses three categories of information:

» Eye-opening (spontaneous-4, to sﬁ&ch-?:, to pain-2, none - 1);



assess the effectiveness of treatment of constipation.

Crocker and Algina (1986) advised that because psychological constructs were
abstractions which could only be assessed indirectly, the design of instruments to
measure such variables present several challenging problems:

1. No single. approach to the measurement of any construct is universall
measurements in patients; and to serve as a short” psychometric nonutllhy)s

instrumane FRita ot 8. (000} 08 B b e s hamad it Bod T
develcs)%mtf'ue postoperative symptom severity (poSSe) scale. Ruta et al. (2000)
developed the postoperative symptom severity scale (PoSSe) scale from questions
commonly used in the clinical assessment of patients who had third molars
extracted, and divided it into subscales corresponding to seven main adverse effects
identified from a previous study. Ruta et al. (2000) reported that they found the
PoSSe Scale to be a reliable, valid and responsive measure of the severity of
symptoms after extraction of third molars, and of the impact of those symptomson
patient's perceived heahh. Kleinman et al. (1999) responded to a lack of a gold
standard for evaluation of symptoms after clinical management of constipation. In
that report (Kleinman et al.,1999) a constipation symptom assessment instrument,
the PAC-SYM, was developed to address the patient perspective on the disorder.
The PAC-SYM content was based on literature review and resuhs of focus groups.
The PAC-SYM contained 12 hems assigned to 3 subscales: stool symptoms, rectal
symptoms, and abdominal symptoms (Kleinman et al., 1999). Kleiman et al. (1999)
concluded that the PAC-SYM was intgrnally consistent, reproducible under stable

condhions, valid, and responsive to change and provided acomprehensive meansto



definhions but must also have demonstrated relationships to other constructs
or observable phenomena. A psychological measurement, even though it is
based on observable responses, would have little meaning or usefialness
unless h could be interpreted based on the underlying theoretical construct.
First, the construct must be defined in terms of observable behaviour. Second,
the construct must be defined in terms of its logical or mathematical
construct may select very different types of behaviour to defme that construct
relationship to other constructs whhin the theoretical system This second type
operationally.

of definhion provides a basis for interpreting the measurements obtained.
2. Psychological measurements are usually based on limhed samples of

If such relationships cannot be

behaviour. It IS impossible to explore all the possible attributes of a concept.
Thus any attempt to measure that concept must involve only a sample of that
domain.

3. The measurement obtained is always subject to error. Most psychological
measurements are based on a limited number of sample of observations and
usually taken at only one pomt in time. Thus a persistent problem in
psychological measurement is how to estimate the degree of error present in a
given set of observations.

4. The lack of well-defmed unhs on the measurement scales poses still another
problem. Defining the properties of the measurement scale, labelling the
unrts, and interpreting the values derived are complex issues, which also must
be considered whenever a psychological instrument is developed and a
scoring system, devised.

112

5. Psychological constructs cannot be defined only in terms of operational



Lrieievel Ol Imedsurerneritrneps aresed Crier 1o ueCiue riow Lo irerpret uieaaa iroiri
that variable. Second, knowing the level of measurement helps to decide what
statistical analysis is appropriate on the values that were assigned. For example, if a
measure is nominal, then you know that you would never average the data values or

do at-test on the data

Levelgof M ! entnveﬁtigational methods, the measurements obtained are of

Therg ¢ tyjpically four levels of measurement that are defined:

» (dasnilesbtion of the tenets of test theory (the discipline devoted to the study of
measurement problems and methods for solving them) can help researchers
overcome these problems.
Vhanza (1999) contended that an effective measurement should have the
following important features:
» Transferability: Measurements developed and used in one setting for a specific
purpose can be used in asimilar setting for the same purpose.
* Unidimensionality: Measurements measure only one contmuum at atime.
* Reliability: Measurement, using the same hastrument, will provide the same
resuhs repeatedly when used to measure precisely the same thing.

» Validity: Measurement is tapping into what it claims to measure.

The level of measurement describes the relationship among the values (Trochim,

1999). The numbers are simply shortertérms for the lengthier text terms. Knowmg
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dily SENSE (VildiiZd, 1999, UG, LY9Y). CIYHly UEYieeS Ul UIE Fdilieiie
measure is not twice as hot as 40 degrees (although the attribute value is twice as
large). In ratio measurement there is always an absolute zero that is meaningful.
This means that you can construct a meanmgful fraction (or ratio) with a ratio
variable. Weight isaratio variable. In applied social research most ‘count’ variables
are gh?ﬁ,a}‘or example, the number of clientsin past six months. This is so because
you can have zero clientsin the past six months.

* Interval

 Ratio

In nominal measurements the numerical values just 'name’ the attribute uniquely.
No ordering of the cases is implied. In ordinal measurement the attributes can be
rank-ordered. Here, distances between attributes do not have any meaning.
Trochim's (1999) example on a survey of educational attainment coded the
attributes as O=less than high school; I=some high school; 2=high school degree;
3=some college; 4=college degree; 5=post college. In this measure, higher numbers
mean more education. The distance from 0 to 1 is not the same as 3 to 4. The
interval between values is not interpretable in an ordinal measure. In interval
measurement the distance between attributes does have meaning. For example, the
temperature measure (in Fahrenheit), the distance from 30 - 40 is same as distance
from 70 - 80. Theinterval between values is interpretable. Because of this it makes
sense to compute an average of an interval variable, where rt doesn't make senseto

do so for ordinal scales. But note that in interval measurements ratios don't make
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not repeated here but some salient points in hs application are presented.

The universe of attributes according to Guttman (1944) is the concept whose
scalabihty is being investigated, like marhal adjustment, opinion of Brhish fighting
ability, knowledge of arithmetic, for example. The universe consists of all the
attributes that define the concept. Another way of describing the universe isto say it
consists of all the attributes of interest to the investigation which have a common

In developing an instrument for educational or psychological assessment, the test

content, so that they are classified under a single heading which hidicates that
developer is actually engaged in testing a series of hypotheses about the

content (Guttman, 1944).  Guttman (1944) advised that there were an indefmhely
"scalabiUty" of the data obtained from measurements of the proposed construct

l(%rggcker and Algina, 1986), Crocker and Algina (1986) advised that first, a
hypothesiswas implicitly formulated that the construct was a property occurring in
varying amounts so that h could be quantified using the proposed scaling rule on a
theoretical unidimensional continuum. Usually this is called the psychological

continuum. Second was the question of what real-number properties (order,

distance, and origin) the scale values on this continuum possess.

Guttman Scale

Louis Guttman in 1944 in his article "A basis for scaling qualitative data" presented
what he termed anew approach to the problem which seemed to afford an adequate
basis for quantifying qualhative data. This work has gone to be widely quoted and
is the basis of what is now commonly known as the' Guttman scale (Vitanza, 1999;
Trochim, 1999; Crocker and Algina, 1986). Elaborate and mteresting mathematical

basisfor the scale were presented in thé%g’original paper (Guttman, 1944). These are



categories are in general unique (except for direction). Both orderings emerge
from analysis of the data, rather than from apriori considerations.

The predictability of any outside variable from the scale scores is the same as
the predictability from the multivariate distribution with the attributes. The zero
order correlation with the scale is equivalent to the muhiple correlation whh the

universe. Hence, scale scores provide an invariant quantification of the

number of attributes which belong in the universe; and in a particular investigation,

attributes for predicting any outside variable whatsoever.

ordinarily only a sample of the universe was used. Guttman (1944) contended that

6.

Scales are relative to time and to populations.

an attribute belonged to the universe by virtue of its content. The evaluation of the

content thus far remained a matter that could be decided by consensus of judges or

by some other means.

1.

4.

The key concepts of the Guttman (1944) paper were the following:
The muhivariate frequency distribution of a universe of attributes for a
population of objectsis ascale if it is possible to derive from the distribution a
guanthative variable with which to characterise the objects such that each
attribute is a simple function of that quanthative variable.
There is an unambiguous meaning to the order of scale scores. An object with a
higher score than another object is characterised by higher, or at least
equivalent, values on each attribute.
There is an unambiguous meanmg to the order of attribute values. One category
of an attribute is higher than another if it characterises objects higher on the
scale.

116
It can be shown that if the data are scalable, the orderings of objects and of



c. The ordering of categories in a sample scale is essentially that m the
complete scale.

. Perfect scales are not found in practice.

a The degree of approximation to perfection is measured by a coefficient of
reproducibility, which is the investigational relative fi-equency whh which
values of the attributes do correspond to intervals of a scale variable.

B. FPpRBtHE REPHERHan YoRIECR AL Ve BN ARSERADIGILRS BMEiBHE
a9phaneshensidiyafudrasariable at two periods of time but whh different

. In irﬂﬁ@?@ﬁ%@&%j %ﬁ@ﬁﬁmﬂi@@s out deviants or non-scale types for case

&udiegniverse may be scalable for one population but not for another, or it may
be scalable for two populations but with different orderings of objects and
categories.

c. Comparisons whh respect to degree can be made only if the same scaling

obtains in both cases being compared.

. From the muhivariate distribution of a sample of attributes for a sample of
objects, mferences can be drawn concerning the complete distribution of the

universe for the population.

a. The hypothesis that the complete distribution is scalable can be adequately
tested with a sample distribution.
b. Therank order among objects according to a sample scale is essentially that

in the complete scale. H
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fulfil the concerns raised. However, the phrase clinical anatomy meant different
things to different people. In reviewing both journal publications and textbooks h
was found that most researchers and scholars had adopted strategies to increase
clinical relevance by teaching anatomy through clinical cases and emphasizing the
anatomy, by highlighting the clinical relevance of the anatomy presented, or by

In contemporary times (Crocker and Algina, 1986; Vitanza, 1999; Trochim,

teaching anatomy and cluiically related materials side by side. However, no study,
1999) a Guttman scale is considered a cumulative scale measuring concepts which

in the hterature studied clinical practice before recommendmg

are supposedly unidimensional (Crocker and Algina, 1986); The general idea of the
Guttman scale is to have several indicators for the same concept that expresses
different strengths of opinion. You assume that those who agree with the strongest
will agree with the weaker hems as well (Trochim, 1999). In other ways in making
aGuttman scale you need to have hems that are all measuring the same concept, but

whh different intensity. The procedure for constructing a Guttman scale are

explained in detail m the Trochim (1999) discourse.

Summary of Lherature Review The hterature indicated

that medical education was changing and the teaching of anatomy had borne the
brunt on many fronts, i.e., the time available for teaching anatomy had been
reduced; there were calls to increase its relevance to clinical practice and to teach
anatomy in a manner in which h fostered higher order intellectual abilities. In
addressing these demands many scholars and researchers used different strategies

but no consensus existed about what W8s core anatomical knowledge for clinical
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what anatomical knowledge was best suhed for clinical practice. In addition, the
cases that had been selected for use for teaching anatomy had been selected
arbitrarily or based on experiences of a few people. Furthermore, the use of case
studies alone had been criticized, because some authorities argued that anatomy
was too complicated to be taught as case studies alone.

Cognhive psychology, problem-solving, and clinical reasoning literature was
reviewed because it was extant knowledge that in clinical practice, already existing
knowledge was used to derive a diagnosis, choose investigation, and formulate a
treatment plan, in a process of chnical reasoning. The hypothetico-deductive
clinical reasoning theory was the dominant theory. Cognitive psychology
accounted for it in the Test Operate Test Exh (TOTE) model of problem-solving
(Cohen, 1977). The philosophy of science accounted for its popularity as the
'scientific method' (Homer and Westacott, 2000). This was also the basis of the
clmical reasoning theory developed by Elstein et al. (1978).

Thereview of literature also explored the methods that have been used to answer
similar kinds of research questions. The research design selected the apphcable
methods, that is, participant observation, critical incident technique, content

analysis, and scaling of psychological constmcts, and left out the Delphi technique.
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Conceptual Context

Personal Experience

Personal experience also contributed to the conceptual context. The University of
Zambia School of Medicine offers a semester course in clinical anatomy. The
researcher had been the course co-ordinator for this course. The objectives of the
course were that the student should be able to:
1. Identify the anatomical basis for diagnosis and hitervention in a given
clinical scenario

2. Demonstrate the applicéﬂgr‘?gflgﬂ%mical facts in carrying out clinical

The pauchy'8€§AVEEigational data on how to define core anatomy for clinical
practice was seen as an indicator for the need for mvestigational research m this
aspect. The review of methods revealed that methods/techniques from both
guaUtative and quanthative research paradigms had been successfully used before.

Based on the valuable lessons from the literature review, the research design was
developed. This section addresses the framework of the whole study, that is, why
the study was done (purposes), the conceptual context, the research questions, what

was planned for the methods, and the general validity of the study.

Purpose
121

For the purpose of the study see Chapter | (Introduction).



thoroughness of an academic course and was not mere repethion of earlier anatomy

courses.

Specific Objectives (Research Questions)

The specific objectives are presented in ch%c_)ter one. o
3. Describe the relevant anatomy of disordered stmcture and function in

Methods o _
common clinical condhions

Table 3.1 summarizes the methods and the research questions that each method
4. Compile an apphed anatomy report on agiven clinical scenario or

addresses.
patient
5. Show ability to integrate knowledge of gross, microscopic and

developmental anatomy as a basis for future clinical studies.

Desphe these objectives many students were not clear about what to study. In
seminars they mostly reproduced anatomical facts with little integration to the
clinical case. To the faculty, it was also not clear what to teach, how to differentiate
it from the earlier anatomy courses (gross anatomy, histology, embryology,
neuroanatomy). Since the course was based mostly on seminar topics the choice of
topics was a problem because topics varied each year, the content (and thus the
clinical anatomy) learned would be different for each stream of students. These
unsettling questions motivated the search for a'core' of clinical anatomy knowledge
that would be consistent for each stream of students. The need for the course was
endorsed by both the Department of Anatomy and the School's Board of Studies.

The challenge was to develop a categorical content and structure that had the



Table 3.1

Research Questions, Methods, and Materials Used

Qualitative Quantitative
Goals
. Develop sensitising concepts . Theory testing
. Describe multiplerealities . Statistical description
. Develop understanding . Show relationship between variables
. Empowerment of marginalized groups . Prediction
Design
. Hunch as to how you might proceed . Structured, predetermined, formal,
. Evolving, flexible, genera specific
. Detailed plan of operation
Data
. Descriptive . Quantifiable coding
. Personal documents . Counts, measures
. Field notes . Operationalised variables
. Photographs . Satigtical
. Official documents/artefacts
Sample
. Small . Large
. Non-representative . Stratified
. Theoretical sampling . Control grogp

Random selection
Control for extraneous variables

Techniques or Methods

Experiments

Survey research
Structured interviewing
Structured observations

Distant
Circumscribed
Short contact

. Observation .
. Reviewing documents/artefacts .
. Participant observation .
. Open-ended interviews .
Relationship whh Subjects
. Empathy .
. Emphasis on trust .
. Equalitarian .
. Intense contact .

. Subject asfriend
Data Analysis

. Inductive .
. Ongoing .
. Constant comparative method .

Validity

Problems in Using the Ap

Subject-researcher

Deductive
Occurs at conclusion of datacollectior
Statistical

proach

P PRV I | FURUROY SRS S Y [

Questionnaires are self-report tools and as such the respondents may provide

answers of the right thing to do rather than what actually is done. Observations

results depend on the inference of the observer, these may hitroduce observer

biases.
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The concept map for the research design (figure 3.1) shows the relationship of
the purpose, the conceptual context, the research questions, the methods, and
validity. The data analyses are discussed in full for each method and are not
depicted here.

The validhy of the scaling mstrument depends on how accurately h represents
the constructs h measures. In addhion the study had small samples. Validity and
reliabihty enhancing measures were incorporated in developing of the instmments
to address these threats to validity.

The techniques are discussed separately, in the methods, because they were
adapted as standalone techniques addressing specific objectives. An integrated

approach to the methods could conceal the detail of the processes.
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for diagnosis, investigations, treatment be estimated

consistently?
Methods 4.Scaling
1.Content analysis o
2.Critical Incident Validity
Technique 1.Questionnaire
3.Participant observer self-reports
feaPpiGKE -improﬁWm
! Define core anato €
anatomy for clinical education

Fidipst “cent Mab for the R h Desidaonceptual context
'%%?058%?&5 apTortheresearch Desg yptothetico-deductive

anatomy curriculum theory .own experience as
clinical anatomy lecturer |
review of literature

Figure 3.1 summarises the bhiding stmcture for the various techniques of the

study.

Research questions

1.What isthe amount and nature of anatomical
concepts inherent in history-taking?

2.What is the amount and nature of anatomical
concepts inherent in physical examination?

3.What is the amount and nature of anatomical
concepts inherent in a text book of clinical
methods that is widely used at University of
Zambia?

4.Which anatomical knowledge determines
success,and/or failure in clinical situations?

5.Isthere adifference in the anatomical
knowledge that clinical students and clinicians
possess compared to that, yhich preclinical
medical students possess?

6.Can the detail of anatomical knowledaoe reauired
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hospital for Zambia. Zambia is a develophig sub-Saharan African country. UTH is
a 1, 800 bed hosphal that was established in 1969. It is a tertiary health care
histhution and it also hosts the only medical school of the country. The hosphal has
four principal clinical departments: surgery, internal medicine, obstetrics and
gynaecology, and paediatrics. The clinical departments are organised around
service umts or firms. Each firm is staffed by consuhants, senior registrars,
registrars, senior house officers, and junior house officers (interns); medical
students are also assigned to firms. Other paramedical staff, whh ahernative lines of

reporting, worlpgsHierAYith 4PR SHiaiSeiCisseR Baresihsighinclude clinical

BU}C%rsSe (physician assistants), nurses, physiotherapists, laboratory technicians, and

ﬁ’ﬁ%%?%%ts% of the participant observation were twofold:

a) To observe how clinicians used anatomy in clinical practice.

b) To observe what anatomy clinicians used in clinical practice.

c) To observe any shuations m which the possession of knowledge of anatomy
influenced aclinical outcome.

d) To observe any situationsin which lack of knowledge of anatomy influenced a
clinical outcome.

€) To reflect on the knowledge of anatomy that could be taught to students to

enhance their clinical practice.

The Setting 126
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and paediatric surgery), intemal medicme (one general unh), paediatrics and child
health (a general unit with neonatology attachments), and obstetrics and
gynaecology. Tables 3.2 and 3.3 summarise the attachments and average hours
spent in each setting.

The researcher, in all the unhs, had no special privileges and worked accordmg to
the responsibilities appropriate for his skills and as assigned by the responsibihties
of the firm. The settings of observations included ward rounds, outpatient clinics,

The Participant Observer
theatre operations, and admissions (on call duty).

As amedical doctor and licensed to practice medicine by the Medical Council of

Zambiathe researcher, in 1995 (before the study), was appointed by the UTH asan
honorary registrar and was deployed m the casualty section of the Department of
Surgery. In addhion the participant observer is qualified in anatomy and medical

education.

Entry into the Setting

Upon approval of the study, by the Research and Ethics Committee (appendix 111),
the researcher wrote to the University Teaching Hosphal Managing Director for
permission to collect datain the hosphal. Permission was granted (appendix I11) and
the appointment as honorary registrar was also re-confirmed. In each department
the researcher was introduced as a new member of staff to all departmental staff at
several occasions. The introductions often stated that research was an area of
interest for the new member of staff Theparticipant observations were conducted in

the departments of surgery (general surgery, orthopaedics, urology, neurosurgery,



Table 3.2
Summary of Participant Observer Attachments

Qualitative Quantitative
Goals
. Develop sensitising concepts . Theory testing
. Describe multiplerealities . Statistical description
. Develop understanding . Show relationship between variables
. Empowerment of marginalized groups . Prediction
Design
*  Hunchas to how you might proceed e Structured, predetermined, formal,
. Evolving, flexible, genera specific
. Detailed plan of operation
Data
. Descriptive . Quantifiable coding
. Persona documents . Counts, measures
. Field notes . Operationalised variables
. Phntnnranhe . Qatidtieal

Table 3.3
Average Participant-Observer Hours Spent in Each Department

Qualitative Quantitative
Goals
. Develop sensitising concepts . Theory testing
. Describe multiplerealities . Statistical description
. Develop understanding . Show relationship between variables
. Empowerment of marginalized groups . Prediction
Design
. Hunch as to how you might proceed . Structured, predetermined, formal,
. Evolving, flexible, genera specific
. Detailed plan of operation
Data
. Descriptive . Quantifiable coding
. Personal documents . Counts, measures
. Field notes . Operationalised variables
. Photographs . Satigtical
. Official documents/artefacts
Sample
. Small . Large
. Non-representative . Stratified
. Theoretical sampling . Control grogp

. Random selection
. Control for extraneous variables
* Contact hours = time spent in the service

The duration in intemal medicine, paediatrics, and obstetrics and gynaecology was
shorter because after 6 months of exploratory work and piloting the dataformat the
study became more focussed, refined, and better informed enabling the experience

to



Unit: YeUow Firm

Setting: Operating theatre, assistmg the surgeon dohig above-knee amputation.
Anatomical Note: Noted that the surgeon did not know the anatomical names of
most of the muscles, the blood vessels and nerves. He ernphasised more the levels
of incisions for the skin, muscle, and bone. He also was able to ligate (tie) any
'bleeders' but was not able to clearly describe the blood vessel arrangement in the
thigh, nor name them mdividually. | realised that for some operations surgeons only
know where to make incisions in the skin, muscles, and bones; how to arrest
bleeding; and what to suture. Anatomical knowledge of the names and relations
does not seem critical in such incidents.

be more efficient and quicker. Secondly, the departments of intema medicine,

0 &'&ngszand gynaecology, and paediatrics did not have as many sub-specialised

Field Note Entr ) . .
15,75, éﬂt:sk'[éﬁfé’i'néhe firms in these other departments were, by and large,

i dAree

Research Paradigm and Data CoUechon

The research paradigm was principally quahtative. Data collection techniques
included observation, introspective reflection, and survey of literature. The data
collected was recorded as participant observer's field notes. All field notes were
recorded within 48 hours of the field experience. Most were recorded at the earhest
opportunity soon after the session (either at a subsequent break or during lunch
break) and were therefore recorded within 24 hours. Each set of field notes
mdicated the department of attachment and the unit/firm. The daily field note

entries included the setting and anatomical note, an example is included below:

Example 1

. 129
Field Note Entry:

Department: Surgery



formulating order on the data so that comparisons, contrasts, and insights could be
made. This was achieved by categorising the data. The purpose of categorisation
was to reflect on the range and divershy of perspectives studied and not mere count
of number of instances falling in each category. Once the categories were
developed and pieces of data were being allocated to categories the researcher

remained open to changing and developmg the categorisation system. Realisation

sktinslequaciesothdhas Jeteuqsiaasi eransy stmaulfshtt QrieptRSINERSr RENNS) renaBIRe
duties). Had SRMO's, JRMO's and new set of chnical students. _ _

AREHSEh REISRI Br@sERReRieq tef sHe Hhrdlataraf Ny fisainytoluast Sansider atiaitinf
posterior and anterior ribs, all 5* year students were not able; Noted that the

wWotdsits santexhabfecayienide e eppiveressy ituppieecimadiandofontiezofasa
were unable to discuss the parts of the heart represented m the cardiac silhouette.
iter pegiahonan shpatbeneaaddarobisshaitasnngsienibandy conversant with
the arrangement of great veins in the thorax and neck to explain the engorged neck
veins and suffusion of the face.

The setting described who was in attendance, the physical setting of the event
under observation and the clinical context at hand. The anatomical note described
the discussion of the relevant anatomy that ensued or that the observer noted as
lacking or being used. The anatomical notes also included the observer's reflections

about what had been observed.

Data Analysis and Interpretation

The field notes were separated into observation field notes (observation of others)
and participatory field notes (reflections on the experiences of the participant
observer). The data was then classifiggh into emerging themes. An analysis and

interpretation are conceptually separate processes, the analysis involved



SO that the results may have greater generalisability.

significance to the analysis, explaining descriptive patterns, and looking for
relationships and linkages in the themes and categories developed. The researcher
finally developed his interpretations and conclusions.

Because fieldwork is a highly personal experience, dependent on individual
capabilities and shuational variations, and being cognisant of the fact that the
validity and meaningfulness of the resuhs depend directly on the observer's skill,
disciplme, and perspective the researcher used data from other methods (content
analysis, crhical incident technique, and measurements of anatomical knowledge)

in developing the quahtative description.

M easures Taken to Reduce Validity Threats

1. Reactivity - Conscious effort made not draw attention to the background of
the researcher as an anatomist, and did not interfere in shuations under
observation with this regard.

2. Reliability - Developed a standardised method of data collection and
recording.

3. Replicability - Described in excess detail how the data was gathered and the
context so that someone can follow the steps and replicate the study.

4. Representativeness - Observed'different shuations, unhs, and departments



methods, at the University of Zambia School of Medicine for the last 15 years. For
this reason the textbook was adopted as the universe of content for content analysis
of a clinical methods textbook for anatomical concepts. The nineteenth edhion
(Swash, 1989) was used for this exercise. The nineteenth edhion (Swash, 1989) has
17 chapters. These chapters (pages 1 - 575) were content-analysed for anatomical

content.

Pilot Studies
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template (13 pages) from Fundamentals of Medicme (Kay and Rose, 1983). Each
Anatomy in a Standard Clinical Methods Textbook

Purpose

The purpose of the content analyses was to hivestigate the amount and nature of
anatomy intrinsic to clirucal methods (history takmg, physical examination, and
understanding of clhiical fmdmgs) in a standard clinical methods textbook
(Hutchinson's Clinical Methods 19* edhion used). The research design was
intended for estimation of the phenomenon of anatomical conceptsin the context of

clinical methods.

The Universe of Content (sample)

Hutchison's Clinical M ethods has been the prescribed textbook, for leaming clinical



Coding Unhs
Using the above categorisation for anatomical indicators the textbook was coded by
the researcher alone. The primary unh of analysis in the study was
words/phrases/sentences that needed anatomical knowledge to make sense of
Sentences and the sub-headings were used as the recordmg unhs in this study.
word, phrase or sentence that triggered a requirement for anatomical knowledge to
Preliminary category umts developed from the pilot studies were used as category
comprehend the statement was noted and designated as an ‘anatomy indicator'. The
Kay and Rose (1983) template was circulated to nkie volunteers from the American
Association of Clinical Anatorr” Listserv and to two other anatomists with medical
degrees as well. They were requested to identify anatortty indicators from the Kay
and Rose (1983) template as well as suggest anatomy concepts that they thought
were required to comprehend the template. Preliminary analyses yielded the
classification of categories of anatomy indicators:

1. Named anatomical structures e.g., femoral nerve, duodenum, ischium.

2. Inflections of anatomical terms, which imply that an anatomical structure is

involved e.g., peritonitis, uvehis, arthroscopy.
3. Histological/microscopic terms e.g. endothelium, leucocytes, macula densa.

4. Body poshion and actions e.g., anterior, lateral, dorsal, flexion, abduction.

5. Referenceto body parts using lay terms e.g., mouth, finger, eye.

An example of thetext that was analysed isincluded m Appendix IV together

whh the coding instructions.
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sample forms (appendix V). Where a figure existed the words of the legend were
used. No training of the raters was undertaken but the coding instructions and
categories were explamed to each rater. Raters then independently rated the test
sets according to the coding instructions. Eight raters, inclusive of the researcher,

coded the test set. The raters included four anatomists who are also qualified and

units in the final content analysis. Categories 1, 2, and 3 were adopted as
registered medical doctors, and four clinicians (one each from surgery, medicine,

representing "Technical Anatomical Terms" and 4, 5 as representing "General
paediatrics, obstetrics and gynaecology) matched whh the four anatomists. The

Anatomical Terms". _ _ _ o
anatomists are the only four available at the insthution who were eligible for the

study. The clinicians
Reliability and Validity Issues

All the coding for the study was doneby only onerater (the researcher). This option
was designed to avoid issues of inter-rater rehabihty although measures can be
taken to increase inter-rater reliability. Nevertheless the coding instructions were
tested for mter-rater rehabilhy. Inter-rater reliability is used to assess the degree to
which different raters give consistent estimates of the same phenomenon. In this
casetheinter-rater reliability estimated how consistent the coding instructions were
when used by different raters.

The inter-rater coding mstructions test set (403 recording unhs) consisted of two
pages from Hutchinson's Clinical Methods 20* edhion (1995). First, two chapters
were randomly selected (chapter 6 pages 141 - 164; chapter 12 pages 339 - 364).
From these two strata, two pages (pages 138 and 332) were fiarther selected. Both

the chapters and the pages were selectéd randomly using a random number table
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were selected randomly (the first available in the respective departments) from the
rank of registrar upwards. Two registrars and two senior registrars completed the
test sets.

All the raters responses were collected and compiled into one list of anatomical
indicators. Each rater's categorisation of each indicator into ehher general
anatomical term (coded 1) or technical anatomical term (coded 2) was recorded.
Where the rater had not identified the term as an anatomy indicator h was
designated non-anatomical indicator (coded 9). These categorisation for each
indicator by each rater were loaded into Microsoft excel (Windows 2000) and
imported into SPSS (statistical package for social sciences) version 9. The
intraclass correlation coefficient (measure for inter-rater reliabilhy) was then
computed. The average measure intraclass correlation was 0.76 (see table 3.4).

Table 3.5 compares the percentage of anatomy indicators identified from the test

Table 3.4
Coding Instructions Measure for Consistency

Qualitative Quantitative
Goals

Develop sensitising concepts
Describe multiplerealities
Develop understanding

Theory testing
Statistical descriptio
Show relationship b

Empowerment of marginalized groups Prediction
Design
. Hunch as to how you might proceed . Structured, predete
. Evolving, flexible, genera specific
. Detailed plan of ope
Data

[ S S S - P TR I Y [

set for each rater. The researchers percentage approximated the raters mean

(15.8%).



Table 3.5
Percentage of Anatomy Indicators Identified by Each Rater From the Test Set of 403 Recording
umts

Qualitative Quantitative

Goals
. Develop sensitising concepts . Theory testing
. Describe multiplerealities . Statistical description
. Develop understanding . Show relationship between vari
. Empowerment of marginalized groups . Prediction

Design
. Hunch as to how you might proceed . Structured, predetermined, foi
. Evolving, flexible, genera specific

. Detailed plan of operation
Data

- Naocrrintivia - Niantifiahla ~radinn

The material for the whole study (Swash, 1989) was coded over a period of one
month and only one chapter was coded at each occasion to avoid fatigue-and loss of
concentration. Reliability was increased by consistent reference to the definition of
categories. Furthermore, validity was enhanced by consuhations with qualified
professionals in the pilot study in developing categories. The reliability of the
coding instructions was demonstrated whh the acceptable intraclass correlation

coefficient for mter-rater reliability of 0.76.

Data Analyses

For each chapter the total recording unhs and the total anatomical indicators were
counted and used to compute the Total Anatomical Indicators Ratio. This provided
an estimate of how much of the content was anatomical. General anatomical terms
and technical anatomical terms were used to compute the technical anatomical
terms ratio, which provided an estimate of how much of the content were technical
anatomical terms. Frequencies of anatomical terms were also computed. The

context of the anatomical data was also analysed for dommant themes.



form was developed after consuhations with several colleagues whh qualifications
in both anatomy and medicine. Most of these were members of the American
Association of Clinical Anatomists e-mail discussion list, to which the researcher
belonged. Several preliminary forms were also piloted on four small groups of
doctors in Lusaka (University Teaching Hosphal) at departmental meetings.
Finally, two sets of crhical incident questionnaires (appendix V) were formulated.
The first asked qualified clinicians to describe clinical events in which a doctor
successfiilly completed a task because of applying specific knowledge of anatomy.

TRGSEERNE25E Gl CHER RYERISHPWONHN i eostel ith ot sty !t

complete a clinical task because of lack of specific knowledge of anatomy. The
Knowledge of Anatomy on Clinical Practice

incidents collected in
Purpose

The purpose of the data coUection in the critical incident method wasto collect data
that evaluated the impact of knowledge of anatomy on the practice of medicine.
Respondents were asked to provide written accounts of clinical incidents in which
the possession of specific anatomical knowledge or the lack of such knowledge
influenced the outcome of a clinical shuation. Aggregates of clinical incidents are
considered a functional description of the crhical aspects of the job (Jacobs et al.,

1978).

The Data Collection Instruments

137

The incident report forms were developed over a period of time. The preliminary
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sufficient for the size of the study). The sample size of doctors was worked out pro
rata based on number of doctors in each department, hosphal, province (see
sampling plan below). Time, money and the number of doctors in the country were
constraints in the sample size considerations. Other considerations in the design of

the sampling plan were:
this study were either self-reports or areport of an event that the respondent actually
a) Geographical diversity. Incidents were collected from urban settings and rural

observed. _— . o
settings. The University Teaching Hosphal, Lusaka Urban District clinics,

shal, Kitwe Central Hosphal, Konkola Copper Mines Group

Inci@fents were collected from doctors representing a broad spectrum of clinical
experience. They were collected from doctors working in each of the four major
clinical disciphnes: surgery, intema medicme, obstetrics and gynaecology, and

paediatrics.

Incidents were aso collected from doctors working in clinics where they see
patients from all the four discipline categories. The selection of this grouping into
specialty areas is based on the clinical disciplines that constitute the core of clinical
training for doctors. Previous efforts to calculate sample size for crhical incidents
have been reported as futile (Blum and Fhzpatrick, '1965) because various
assumptions of variables are untenable for sample size formulas. For job-analysis
of a profession Flanagan (1954) recommended 2,000 incidents. The study focussed
only on anatomy, one of the six major basic sciences (physiology, anatomy,

biochemistry, pathology, and pharmacblbgy). The sample size of incidents was as

ctinh AAlanilatAad 1128 (MMTEOLY AF ONNN inAidAnte that e 2NN inAidAnte (AAancidArad



Hospitals (Chingola and Chilabombwe) were considered urban settings.
Institutions outside these settings were considered rural settings. University
Teaching Hosphal was included because h is the site of the only medical school
in Zambia. The Copperbeh was selected because it hosts two thirds of intems
(Copperbelt) and the second largest number of practicing clinicians. The

remainder of provinces of Zambia were considered collectively as 'other'.

b) Diversity of insthutions. For practical reasons most of the sample was from
University Teachmg Hosphal where there is a large concentration of doctors
and is the national referral hospital. Ndola Central and Kitwe Central hosphals
have the second largest number of doctors and serve the Copperbeh, an urban

arealLusakaDistrict has thelargest collection of generalists clinics, both private

Table 3.6
Sampling Plan of Incidents for Regions and Level of Health Service
Qualitative Quantitative
Goals
. Develop sensitising concepts . Theory testing
. Describe multiplerealities . Statistical description
. Develop understanding . Show relationship between vari
. Empowerment of marginalized groups . Prediction
Design
. Hunch as to how you might proceed . Structured, predetermined, fol
. Evolving, flexible, genera specific

and government, in the country. Table 3.6 the sampling plan for number of
incidents.
Taking into consideration the number and distribution of doctors in Zambia, the
different levels of health care provisions, and accessibilhy to the doctors the pro
rata sampling plan of crhical incidents was drawn based on the proportions

(provided by Central Board of Health HMIS) shown below:
Regional distribution

A. Lusaka 60 percent



insthution was ready for the researcher before arrival.

2. Onarrival, interviews were held with the directorsto personally arrange and

finalise the data collection schedules.

3. Procedures for training the crhical incident local representatives hicluded
familiarization whh the crhical incident technique, by means of an overview

B. Copperbelt 30 percent
presentation by the researcher. This exercise was intended to enhance

C. qoﬁgﬁ{ylg %(‘::grr'c}s collected, consistency in reporting and the validity of the

Health caperievel

A. Large hosphal (Lusaka 75 percent, Copperbeh 25 percent)
B. District hosphal (Copperbeh 50 percent. Other 50 percent)
C. Clinics (Lusaka 65 percent, Copperbeh 35 percent).

Data Collection

Wrhten approval to conduct this study at all the institutions was obtained. Copies of
letters of approval from University Teachmg Hosphal and Lusaka Urban District
Health M anagement Team are appended (see appendix Il1). Preliminary vishs to
these institutions were also undertaken to establish rapport” and mtroduce the
study. Cost effective data collection circuhs were undertaken that ensured high

response rates. Each data collection circuh lasted no more than five working days.
Data collection involved:
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1. A notification of the data collection vish was sent in advance so that the



the other recorded the anatomy that was required or lacking. This meant that for
each incident report three considerations were made; a) the clinical activity that was
cited, b) the reason why the outcome was successful or unsuccessful, and c) the
specific anatomical knowledge, or lack of h, that caused the outcome to be
successfril or unsuccessful.

In developing taxonomies those statements that were similar or identical were
placed iegei&ias wele s |atied s te ek iR @grinavess hessbiaiiiians
betw eegdharstatei ertien aifid [aCIERs | SRonesRy ot Hemes plaps dieimigali ks omledae
that impREH e oalcpeadiitrdfed 2R bie TR SRR CSAMAItProRdeRiSalQgRES D@
logical dhmegebn FipatiudhaReGeMeitengicdAVRIORESbIh Gaate HiF/A8BEtdIYWhe
procesywrgrabPiGilable at the time. Incidents were also collected from doctors

from other regions visiting Lusaka.

5. Data collection was voluntary, and participants were assured anonymity.
Incident forms were not signed and lists of participation were not

maintained.

The total number of incidents collected and the distribution of these incidents

among the clinical speciahies and geographical locations are reported in resuhs.

Data Analysis (Incident classification)

The inhial analysis of the crhical incident data was designed to develop the frames
of reference that would be used m develgping taxonomies. This involved creathig a

two-column table. For each incident, one column recorded the clinical incident, and



similar incidents, and developing distinct themes for dissimilar incidents continued
until ail incidents had been considered. Both the successful and the unsuccessful
incidents were used in construction of the themes. Data conceming respondent

characteristics were examined separately.
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2. High anatomy knowledge-demanding clhiical cases.

Inventory of Disease of Burden Govemment health

services in Zambia are provided by the Ministry of Heahh (MOH) and the Central
Board of Health (CBOH). The Mirustry is the policy organ whilst the CBOH
implements the policy. The CBOH monhors Zambia's disease burden by way of the
Health Monhoring Information System (HMIS). The HMIS became operative m
1998/9 but the first reliable data are those of 1999. Each of the 72 districts in
Zambia has an HMIS officer who compiles data fi-om the hosphals and heahh care

seiVietspdthdog: dRex edop ictntiey & ase provitasizicali Kaowpsvietioedoides (araklom
diftricts ged chanskevertisdadhenatinnat 4l (M hscerire/h Ry officesin Lusaka.

Teaching

This section is divided into two categories. The first describes the inventory of
medical records to examine the disease burden at different levels of heahh care
services; the second describes the development of a tool to estimate the detail of
anatomical knowledge demanded of by clinical cases.

This study, in part, sought to improve selection of clinical cases for anatomy
teaching and leaming, through systematic review and use of explich crheria. Two
criteriawere natural considerations:

1. High-volume medical condhions, which the clinician encounters frequently,
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researcher recruhed four doctors (one from each major clinical discipline) and one
local HMIS officer to assist in piloting these data sheets when collecting clinical
audh for Ndola Central Hosphal. The five assistants were trained by the researcher
on how to categorise and enter information from hosphal records onto data sheets.
Data from the departments of surgery, obstetrics and gynaecology, and paediatrics
were compiled. Each research assistant was paid a research assistant fee. This

The researcher obtained permission from the Director-General of CBOH to access
procedure was repeated for the UTH department of obstetrics and gynaecology.

thisinformation for the study. Datafrom 1999, 2000, and 2001 were made available
The incidence data for Katete's St. Francis Hosphal, Lusaka Urban District Health

for assessing the national disease burden.
Management

Hosphal records: At the University Teaching Hosphal (UTH) the data were
collected from departmental records. The Department of Surgery has maintained
morbidity and mortalhy audh records since the late 1980's. Each clinical firm m the
Department completes a monthly audh of the number of patients, types, numbers,
and outcomes of clinical care/operations. The audhs are presented to other members
of staff" at weekly departmental morbidhy/mortality meetings. The researcher took
an inventory of the morbidity and mortality records of @) two general-surgery firms;
one in which the researcher worked and the other chosen randomly; b)
orthopaedics, c) urology, d) neuro-surgery, €) paediatric surgery, f) cardiac surgery,
g) opthalmology, h) maxillo-facial surgery, i) plastic surgery, for at least five years
for each firm Based on the experience of doing this exercise the researcher
developed data collecting sheets (categories and how to enter them), which could
be used for transferring information from hospital records onto a standard form.
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Theoretical Approach

Indexes are sets of items, which are considered to measure a latent variable and
aaggregated measures (Garson, 2001; I1SDnet, 2002). In considering the Case
Anatomical Knowledge Index, a hypothesis has been implichly formulated that the
construct is a ropertgr occurring m varying amounts so that h can be quantified

Board, and UTH departments of intemal medicine, and paediatrics was collected

using the proposed index on atheoretical unidimensional continuum. Thus an index
from' the respective statistics departments. In order to standardise the frequency

measures the presence of the same concept in different intensity. It ears
reports from the él%ferent sources the data%'voere consolidated: the %ghera}? ures

e Adopted DR on tha priority Grenia, Freduenty Tigunes wers aelacted hased
grr]ld{r(l)(re following priority ranking: HMIS national figures, UTH researcher data,
UTH HMIS data, Ndola researcher data, HMIS DHMT data It is noteworthy that
datafrom HMIS is collated into more general categories in which specificity is lost
whilst those collected by the researcher and research assistants maintained
specificity of disease category. Where appropriate the figures whh more specific
disease categories were selected.

Student log sheets for year-4 medical students in the clinical and applied
anatomy class were used to assess the frequency of observed clinical procedures.
This was used as a proxy to estimate the frequency of ward clinical procedures

done at the University Teaching Hosphal. Log sheets for the 2002/3 academic year

were reviewed.

Developing an Index: Cas® Anatomical Knowledge Index




Possession of knowledge of general topographical relationships of specific
structures of the body

Possession of knowledge of specific and accurate topographical
relationships of body structures

Possession of knowledge of specific mechanism of function of structuresin

in considbehgdyclinical case varies. For the CAKI the universe of attributes whose

scalabiliBossdssiog ohdmundedge détspieoif iaranoraicalr ieoteleel gg mnehtaf aleioimy

sample of aztrifotiles ofvéne lmieloped by the researcher in consultation whh

anatomists and medical practhioners:

Possession of knowledge of parts of the body using lay terms

Possession of knowledge of general functions of stmctures m the body
Possession of knowledge of basic tissue types of the body

Possession of knowledge of parts of the body using anatomical terms
Ability to identify tissue types of the body

Possession of knowledge of blood supply and drainage of structures in the
body

Possession of knowledge of nerve supply to structures in the body
Possession of knowledge of the root values of the nerves in the body

Possession of knowledge of origins and drainage of blood vessels in the

body

Ability to identify specific blood vessels in the body
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knowledge inherent in aclinical case.

Scalogram Analysis

The itemsthat were developed (supravide) were circulated to the listserv (an e-mail
discussion group) of the American Association of Clinical Anatomists (AACA), by
guestionnaire. E-mail discussion lists can be used in research (Gibaldi, 1999). The

» Ability to identify specific structures accurately in atopographical
guestionnaire hems were rearranged randomly so that no particular pattem was

relationship

discemable. The group of volunteers were asked to rate the statements in terms of
The Case Anatomical Knowledge Index, should be able to estimate the detail of
anatomical knowledge that is required to understand the ahered function/structure
for formulating a basis for:

1) Diagnosis and concepts

2) Interpreting diagnostic images/ performing clinical procedures

3) Treatment of aclinical condhion
Aim
The aim was to develop a set of hems or statements so that arespondent who agrees
with any specific level of the index would also agree with all previous levels of the

index. In thisway h would be possible to predict the detail of anatomical knowledge

at a level knowing only the total score for a particular clinical case.

Defining the Focus 147

The focus was to develon acumulative index that measured the detail of anatomical



agreed to an hem ranked second they always agreed whh the hem ranked first, and
so on (Guttman, 1944; Trochim, 1999).

The coefficient of reproducibility (C. of R.) measures how well the tool can
predict any given respondent's responses from his poshion within the table
(Guttman, 1944; Trochim, 1999; Garson, 2001). The C. of R. that is considered
adequate for a Guttman scale is .90 (Linacre, 1995; Garson, 2001). Guttman scales

how favourable they were to the concept of measuring detail of anatomical
are evaluated by the coefficient of reproducibility or the coefficient of scalability

knowledge. Fifteen members of the American Association of Clinical Anatomists
(Trochim, 1999; Crocker and Algina, 1986). The C. of R. is a ratio or proportion

responded; Nine had a medical/health qualification, six had no medical/health
obtained by dividing the number of ‘appropriate’ responses by the total number of

qualification; 11 had a qualification m anatomy; with half possessing both a
responses (e.g., if 10

medical/heahh qualification and an anatomical qualification. Of those whh
health-related qualifications five were medical doctors, one was a veterinary
surgeon, one a dental surgeon. Others were a physical therapist and one medical
artist. Of those with anatomical qualifications nine had a doctor of philosophy
(Ph.D.), one had amasters of science, another a bachelors of science and one had a
diploma. Seven of the respondents were from the Unhed States, two were from
New Zealand, two from South Africa, two from Unhed Kingdom, and one each
from Japan and Austraha.

Table 3.7 showsthe matrix after the respondents who agree with more statements
are listed at the top and those agreehig with fewer at the bottom The respondents
whh the same number of agreements have been sorted by statements from left to
right from those that most agreed to those that fewest agreed to (Guttman,
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1944;Trochim, 1999). This way the scale is nearly cumulative that is if someone



people completed a 10-item scale, and 80 of the total 100 responses were ‘correct’,
then the coefficient of reproducibility = 80/100, or .80). More statistical definhions

are available fi-om Linacre (1995) and Garson (2001). The C. of R. for this study

Table 3.7

Scalogram of Statements Judged by Volunteers From the American Association of Clinical
Anatomists

Qualitative Quantitative
Goals
. Develop sensitising concepts . Theory testing
. Describe multiplerealities . Statistical description
. Develop understanding . Show relationship between variables
. Empowerment of marginalized groups . Prediction
Design
. Hunch as to how you might proceed . Structured, predetermined, formal,
. Evolving, flexible, genera specific
. Detailed plan of operation
Data
. Descriptive . Quantifiable coding
. Personal documents . Counts, measures
. Field notes . Operationalised variables
. Photographs . Satigtical
. Official documents/artefacts
Sample
. Small . Large
. Non-representative . Stratified
R = respondent; Y = yes; N = no; hem ( - 10) refer to questionnaire (appendix V1)

was 0.91 (considered adequate for a Guttman scale).
The literature did not identify any previous work on the relationship of anatomical
knowledge to clinical cases. This work might be the first.

Using the established Guttman scale, the Case Anatomical Knowledge Index
(CAKI) was constructed. The next phase was designed to establish evidence that
the proposed index truly functioned as an ordered (low - high) scale when applied
by raters.

The following steps were undertaken:



1. Clinicians were given a set of clinical situations (diseases, investigations,
and treatment options) composed from the inventory studies (see appendix
V1). This group was asked to order the clinical cases in order of low to high
in terms of the detail of anatomical knowledge required, without reference
to the CAKJ. Agreement between the raters was investigated.

2. A second set of clinicians replicated the stepsin 1 except they rank ordered
the clinical shuations using the CAKI (appendix V1). Agreement between
raters was also investigated.

3. Therankings obtained in step 1 were compared to the rankings obtained in
step 2. The degree of correlation between the two steps was considered
evidence indicating how well the CAKI works in hsintended use.

4. The CAKI was applied to the lists generated from clinical condhion

incidence.

5. Ten hems from the scored CAKI inventory were randomly selected and
distributed to a panel of 10 raters. Each rater was blinded to the CAKI scores
on the list. Each rater scored the selected hems independently using the
CAKI. Inter-rater reliability was calculated using SPSS inter-rater

correlation coefficient for reliability scores.
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¢) the preface of the textbook reported that the guidelines on composhion of
objective questions included use of a panel of examiners to scrutinise questions,
pre-testing, item analysis and bi-serial correlation coefficients in selection of
guestions. Two questions were randomly selected, using a random number table
(appendix 1X), from each of the ten chapters (1- The structure of the body, 2-
Embryology, 3 - The vertebral column, 4 - Thorax, 5 - Abdomen, 6 - Pelvis and

perineum, 7 - Upper limb, 8 - Lower limb, 9 - Head and neck, 10 - Central nervous
tiQ VII
e S (T RO b ar s T OF Anatarcal R w S Bbtmeen

Preclinical, Clinical Students and Clinicians

The Test Questions

Two sets of questions, one tradhional and the second cHnical were prepared and
compiled into one research test paper (appendix VII). The tradhional questions
were selected randomly, using a random number table (appendix 1X), from 'MCQs
IN ANATOMY" (Lumley et. al, 1979). Lumley et al. (1979) had 394 muhiple
choice questions based on the textbook 'Essential Anatomy' published in 1976
(Lumley et al., 1979). The authors (Lumley et al., 1979) asserted that the questions
cover the majority of important anatomical points. This MCQ text (Lumley et al.,
1979) was selected to represent the tradhional anatomy for three reasons: a) the
guestions were based on a textbook published in 1976, way before the medical

education reforms (1990 - 2000) espaesing problem-based-leaming and clinical

rnntavt: h) tha ananare tn tha niiactinne wara roadilv availahla fram tha eama tavt:



Preclinical (third and fourth year) students - Third year medical students at the
University of Zambia are technically in thefirst year of medical studies. The basic
science courses (inclusive of anatomy) are taken over 32 weeks divided into two
semesters. The third year anatomy course includes dissection of the human body,
gross anatomy lectures, histology, and embryology. The course, overall, is
tradhional (dissection m small groups, histology laboratories, and lectures) m

The chnical anatomy questions, using a random number table (appendix 1X),
approach. The fourth year class studies basic sciences, that is, anatomy, pathology,

were selected from the clinical and applied anatomy course (AN 432) MCQ
microbiology, physiology, and pharmacology, together with other courses over two

question bank. The question bank was compiled from previous AN 432
16-week semesters. In the first semester they study neuroanatomy (tradhional)

en(cjl-pf-t?]em%ter tests and examinations run at the University of Zambia School of
:‘/Inedlirclin: from 1997 to 2002. The question bank was selected to represent the
clinical anatomy questions because the objectives of the course espouse clinical
context and the questions are constructed with these objectives in mhid. Twenty
questions were randomly selected, using a random number table (appendix 1X),
from the 110 questions m the question bank. Section B of Appendix VI represents
these clinical anatomy questions.

Additionally, four anatomists, who also have a medical degree, were, m the draft
phase of constructing the research test, requested to evaluate section A and section
B. They also evaluated the categorisation of the two sections. On a 5-point Likert
scale, that ranged from disagree very strongly (1) to agree very strongly (5), all the
four respondents agreed very strongly with the categorisation.
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after administration of thetest. Clinicians - The clinicians were from the University
Teaching Hosphal.

The sample sizes required for each group were calculated using a statistical
package nQuery Advisor version 4. nQuery offers sample size and power
determination for a variety of needs based upon means, proportions, and measures
of agreement. In order to achieve a level of statistical significance of p< 0.05, and

second semester they study chnical anatomy. The clinical anatomy course is
have a power greater than 90%, it was calculated that 50 subjects/respondents from

conducted in a more problem-based approach. The components of the clinical
each group would be required. The a priori assumptions were that the minimum

anatomy course are lectures (8 hours), seminars based on clhiical condhions (24
difference

hours), surface anatomy practical classes (15 hours), anatomy of clhiical
examination practical classes (15 hours) and ward vishs (10 hours). The third and
fourth year semester schedules areidentical; both classes took the anatomy research
test at the end of the second semester.

Clinical (fifth, sixth, seventh year) medical students - The School of Medicine has
three clinical year classes (fifth, sixth and seventh). The fifth years take 9-week
each introductory clinical clerkships in medicme, surgery, paediatrics, and
obstetrics and gynaecology. The sixth year class takes 9-week clerkships in
psychiatry, community medicine, surgical sub-speciahies, and medical
sub-speciahies. The seventh year class takes 9-week long senior clerkships in
medicine, surgery, paediatrics, and obstetrics and gynaecology. The term schedules
for the three classes were identical, the fifth and seventh year classes took the

anatomy research test at the end of the academic year (all clerkships done).

Precautions were taken to prevent 'leakage’ of the test by collecting all test copies



not informed that they would be sitting atest. During the test session the purpose of
the test was explained and the students informed that the resuhs would not
contribute to their academic records but requested to apply themselves to their best
ability. The students were also instructed to enter their computer numbers on the
answer sheets, to encourage an inspired performance because the students could
then make afollow up on their performance. The time allowed for the test was one

m means in each group would be different by 30 points and the standard deviation
hour. All the students sat the test and entered their computer numbers. The fourth

in each group is about 10.
year students were invhed to an aftemoon session for the class; the nature of the

Determination of the sample size is important because too small a sample may
session was not specified. When assembled they were hivhed to participate in the

produce inconclusive resuhs and too big asample is wasteful of resources. Power of
test for research reasons. They were

a test is the probability that a false statistical null hypothesis will be rejected in
favour of an ahernative true hypothesis (Jaeger, 1990). Standard deviation is the
indicator of spread of scores; h ishigher where variability is higher in adistribution
(Glass and Hopkms, 1984; Jaeger, 1990). A mean is the sample statistic used as an
indicator of the middle of a score distribution (Glass and Hopkins, 1984; Jaeger,

1990).

Test Administration, Coding and Marking

Sixty-six of the seventy third-year medical students at the School of Medicine
(University of Zambia) took the Anatomy Research Test. For the thhd year medical
students, arrangements were made to 'borrow’ one hour from the regular timetable.
The class representative was informed, that they would be an important session for

that one hour and that all the students in the class should attend. The students were



The average time spent on the test was forty minutes (30 minutes for the quickest
and one hour for the slowest).

Each of the question papers was marked for identification (Cl - C70) to allow for
easy detecfion should any miss and thus alert the researcher to a possible 'leak’ of
the question paper. The answer sheets were coded (P = third years, M = fourth
years, C = 5* and 7"* years, D = qualified doctors) for identification during data

advised the test would not contribute to their academic record but requested to do
entry and latter verifications. The answer sheets were corrected and a score of one

their best on the test. All the 48 students who attended the session completed the
awarded for each correct answer and zero for a wrong or unanswered option.

test. Fifth and seventh year students have clinical seminars on Thursdays (among
Percentage scores were

other days). After one such seminar the students were asked to stay on for the
purpose of the anatomy research test that would be administered as a surprise test.
The purpose of the test was explained and the studentsinformed that it was entirely
voluntary for them to take the test and that only those that wished to receive a
feedback should enter their computer number. Forty-five of the 47 students present
at the seminar took the test. Two of the students had to leave to attend a prior
engagement. The doctorstook thetest at a research seminar organised in UTH. The
list of all the doctors working in UTH (219) was used to select, at random, 50
doctorsto participate in the research semmar. Doctors on leave were excluded from
the list. The letters of invhation (appendix VI1I) were sent to all those selected. No
prior warning of the actual activhies of the research semmar was given. The
participants were informed the exercise was voluntary and anonymous: Only those

that arrived on time took the test; twenty-two doctors participated in the test. The

attendance for the seminar was thirty-three.



calculated for each section. On the data matrix the digh 1 was entered for a correct
response, the digh 2 for awrong response, and the digh 9 for a missing answer for
each question for all respondents. The spreadsheet data matrix was then imported
to SPSS version 9 for analysis. The respondents were grouped into four sets:
preclinical 3"* year students, preclinical 4* years, clinical 5* & 7* years, and
clinicians. Each set was compared with others to determine significant differences

of performance on each section of the test.

Data Analyses

Analysis of variance (ANOVA) was used to determine the difference among the
groups using SPSS version 9. The test scores were disaggregated into two sets

(tradhional, and clinical) and analysis of variance between the two sets of questions

Table 3.8
Analysis of Variance of Scores from the Research Anatomy Test

Qualitative Quantitative
Goals
. Develop sensitising concepts . Theory testing
. Describe multiple realities . Statistical description
. Develop understanding . Show relationship between variables
. Empowerment of marginalized groups . Prediction
Design
¢ Hunchas to how you might proceed e Structured, predetermined, formal,
. Evolving, flexible, genera specific
. Detailed plan of operation
Data
. Descriptive . Quantifiable coding
. Personal documents . Counts, measures
. Field notes . Operationalised variables
. Photographs . Satigtical
. Official documents/artefacts
Sample
. Small . Larae

by the different respondent groups (table 3.8) done.

156



CHAPTER IV
RESULTS



methods used in the study”

Introduction

The resuhs chapter is divided into five sections. Section 1, "The Nature and
Amount of Anatomical Concepts in Clinical Methods", offers resuhs to the first
three research questions. Section 2, 'The Impact of Knowledge of Anatomical
Knowledge on Clinical Practice", explores the answers to the research question
about which anatomical knowledge determines success and/or failure in clinical
shuations. This section also offers results concerning the role of anatomy in clinical
practice. Section 3, "Can the Detail of Anatomical Knowledge Required for
Diagnosis, Investigations, and Treatment of a Clinical Condition be Estimated
Consistently? The Case Anatomical Knowledge Index", explores the research
question of the same title. Section 4, "Is there a Difference in Anatomical
Knowledge. Possessed by Clinical Students and Clinicians Compared to that of
Preclinical Students? The Two Anatomies" investigates the last specific objective
(research question). Section 5, "Core Anatomy for Undergraduate Medical
Education” provides a defmhion of what core anatomy is based on the answers of
the specific objectives (research quesiins). This definhion is a resuh of the

trianqulation (convergence) of answers from the different research questions and



textbook are presented. The chapters have been arranged in decreasing order of
total anatomy indicators ratio, and not as the sequence of chapters in the textbook.

In the textbook, the history-taking and physical examination chapter was
introductory; it provided a general background and introduced the medical student
to the interaction between doctors and patients. While this might be considered the
clinical methods chapter, h was superficial and introductory only. The subsequent
chapters tackled in detail the clinical methods as they apply to clinical condhions
seen per system or speciaty (psychiatry bemg a case in point). It must then be
understood that to cover clinical metfaggiphmfrill, the history-taking and physical

amination . . -
%e Nature and Amount of Anatomical Concepts in Clinical Methods

Amount of Anatomical Concepts in Clinical Methods Hutchison's

Clinical Methods (nineteenth edhion) by Swash (1989) was content analysed for
anatomical terms and concepts. From atotal of 17, 223 recording unhs 10, 162 (59
percent) were found to be general anatomy indicators (Table 4.1). Of the many
(10,162) general anatomy indicators 6,980 (69 percent) were designated as
technical anatomy terms (Table 4.1). This content analysis implies that pne cannot
benefit maximally from the instruction on clmical methods by Swash (1989)
whhout possessing substantial knowledge of anatomy.

Table 4.1 summarises the findmgs in chapters. Thetotal recording unhs, anatomy
indicators, and anatomy indicators ratio, together with the general anatomy terms,

technical anatomy terms, and the technical anatomy ratio, for each chapter in the



chapter must be considered together with the detailed chapters in total. This

Table 4.1
Resuhs of Content Analysis of Hutchinson's Clinical Methods for Anatomical
Terms/Concepts

Qualitative Quantitative
Goals
. Develop sensitising concepts . Theory testing
. Describe multiplerealities . Statistical description
. Develop understanding . Show relationship between variables
. Empowerment of marginalized groups . Prediction
Design
¢ Hunchas to how you might proceed e Structured, predetermined, formal,
. Evolving, flexible, genera specific
. Detailed plan of operation
Data
. Descriptive . Quantifiable coding
. Personal documents . Counts, measures
. Field notes . Operationalised variables
. Photographs . Satigtical
. Official documents/artefacts
Sample
. Small . Large
. Non-representative . Stratified
. Theoretical sampling . Control grogp

. Random selection

. Control for extraneous variables
Techniques or Methods

. Observation . Experiments
. Reviewing documents/artefacts . Survey research
. Participant observation . Structured interviewina

TRU = Total Recording Units
TAI = Total Anatomy Indicators
TAIR = Total Anatomy Indicators Ratio

approach conveys amore accurate content analysis of clinical methods.

GAT = General Anatomy Terms TAT
= Technical Anatomy Terms TATR =
Technical Anatomy Terms Ratio

Doctor and Patient: History-taking and Physical Examination

Routine questionsin history-taking relate to specific knowledge of clinical features
to specific anatomical regions or systems. The anatomical regions or systems are

enquired after under the following headings:
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glands); Abdomen (ingumal, extemal iliac, and femoral glands). The chapter on
history-taking and physical examination had a Total Anatomy Indicators Ratio
(TAIR) of 0.48 and Technical Anatomy Terms Ratio (TATR) of 0.39, thus 39
percent of the general anatomy indicators were technical anatomy terms.

The object of history-taking, physical examination and ancillary investigationsis

o ek B HRARRIP YA bt heh CSHa PE SGHREPATHREARSY PR eroe
of %?ﬁ%m%ry‘}"ﬂi:ﬁ; ﬁ%e‘?%ﬁ&'&aﬂhﬂ&%ieﬂro“ﬁ requires knowledge of technical
NS Mal system

3. The cardiovascular system

4. Theblood

5. Therespiratory system

6. Theurinary system

7. Skm

8. The nervous system

9. The locomotor system

From the above it seems that a priori anatomical knowledge of what consthutes
these systems, and their functions is implied.

The physical examination section referred to both general anatomy terms and
technical anatomy terms under each of the subheading: Eyes (optic fundi); Face
(trigeminal nerve); Mouth and Pharynx ggluccal mucous membrane); Neck (carotid

pulses); Upper hmb (radial artery and brachial artery); Thorax (mediastinal



terms. In the chnical context, and that of this study, in making a diagnosis one
should ask "How far can this person's disability be explained in anatomical terms,
i.e. where is the lesion? What is the system involved? What systems are not
involved? To what extent is function and structure of anatomical tissues, organs,

regions, systems ahered?"

The Major Anatomical Themes The major anatomical

themesfound in Hutchison's Clinical Methods are shown in table 4.2 below. The

clhiical methods themes are arranged in order of the Total Anatonty Indicators

Table 4.2
Major Anatomical Themes Found in Hutchinson's Clinical Methods Concepts

Qualitative Quantitative
Goals
. Develop sensitising concepts . Theory testing
. Describe multiplerealities . Statistical description
. Develop understanding . Show relationship between variables
. Empowerment of marginalized groups . Prediction
Design
. Hunch as to how you might proceed . Structured, predetermined, formal,
. Evolving, flexible, genera specific
. Detailed plan of operation
Data
. Descriptive . Quantifiable coding
. Personal documents . Counts, measures
. Field notes . Operationalised variables
. Photographs . Satigtical
. Official documents/artefacts
Sample
. Small . Large
. Non-representative . Stratified
. Theoretical sampling . Control grogp

. Random selection

. Control for extraneous variables
Techniques or Methods

. Observation . Experiments

Ratio (TAIR).
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Ear, Nose & Throat

REgfory 25%em

The Unconscious
Patient

Cardiovascular System

1. Hearing apparatus axIs: extemal audnory meatus,
tympanic membrane, ossicles, oval fenestra, and
cochlea.

Tympanic membrane and auriscope
Middle and inner ears (bony and membranous
l[abyrinthes).

wnN

>

turbinates.

Olfactory and respiratory mucosa and Little's area.
X-rays showing the paranasal sinuses (frontal,
maxillary, ethmoidal, sphenoidal)

Larynx as seen at laryngoscopy

Divisions pharynx: naso-, oro-, Iaryngo. _ _
Tﬁqﬁmg[ siem: lower motor neurones, corticospinal

I peurones, extrapyramidal system,
TR 12

Segmental innervation of muscles of the upper and

lower limb.

The Sensory system - spinothalamic tracts

Anterior and posterior dermatomes of the body

Blood supply to the brain and spinal cord.

The lobes of the brain and the functional centres.
Cranial nerves: function, clinical disorders, how to
examine them.

1. Brainstem

2. Pupillary size and reflexes

3. Thetentorium - supra-, trans-, infra- organs and

lesions

4. Intracranial haemorrhage - subarachnoid, subdural,
extradural.

5. Coning: brainstem & cerebellar herniation

Ocular movements: brainstem, vestibular nuclei, medial

longhudinal fasciculi, oculomotor, trochlear, abducent

nerves.

1. Anatomical landmarks of the chestwall

2. Locating peripheral pulses: radial, brachial, carotid,
femoral, poplheal, posterior tibial, dorsalis paedis.

3. Thecardiac cycle and chambers of the heart.

4. Auscuhation of heart sounds and valvular surface
poshions.

5. Congenhal abnormalhies of the heart: atrial septal
defects, ventricular septal defects, patent ductus
arteriosus, Fallot's tetralogy, coarctation of the aorta.

6. The relatiog hip between myocardial regions, coronary
vessels, and ECG.

. Radiographic examination of the heart.

o o

NN H= N
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N

Structure of the nasal vestibule, nasal septum and nasal



perhoneal tluid, cerebrospinal tluid.
Psychiatric Assessment 1. Lobes of the brain

2. Visua pathways

3. Autonomic nervous system

4. Thelimbic system

In essence, this table provides a table of contents for the anatomical knowledge

required for the medical student to leam clinical methods effectively.

Pleura and pleural spaces

Identifying anatomical structures on chest x-rays.
Genitaliaand Examination of The male genitalia: penis, urethral
Sexually Transmitted orifice, prepuce, glans, coronal sulcus, scrotum, testis,
Diseases epididymis.

2. Examination of the female genitalia: vulva, labia
majora, labia minora, clitoris, urethral orifice, vagina

3. Anorectal examination: ischial spines, anus, anal canal,

rectum, perineal body, ischiorectal fossa.
Lymph node groups: head & neck, axillary,
ephrochlear, para-aortic, inguinal, femoral, popliteal.
Shes for venepuncture
Components of blood: cehs and fluid
The cervix
Vaginaand vagmal vauh
Gravid uterus and abdominal landmarks and foetal
parts.
Radiology in women: hysterosalpingography, x-ray
pelvimetry, CT scan of pelvis
1. Examination of the head: fontanelles, sutures, and
head
circumference.
Screening for congenital abnormalities.
Developmental milestones
The structure of the kidney - glomeruli, calyces, renal
pelvis.

2. The general arrangement of the urinary system -
glomerulus, renal tubules, cMyces, pelvis, ureters,
bladder.

3. Identification of anatomical structuresin intravenous
pyelograms.

4. CT scan 011:3 ;;abdomen at kidney level

Using the Laboratory 1. Obtaining specimens for laboratory investigations:
venous blood, arterial blood, pleural fluid, gastric fluid,

B w

=

The Blood

Examination of Women

A wdhPrwbd

Examination of
Children

P wn

Kidneys & Urine



normal structure of the eye.

The Locomotor System

This chapter ranked second (of the 17 chapters) on anatomy indicators (TAIR =
0.81) and had a Technical Anatomy Terms Ratio of 0.76 (Table 4.1). Thethemeon
anatomical description of motion at joints and the poshion of body parts relative to
each other was most prominent in this chapter (17 percent of the anatomy content).

The terms used in this theme included: flexion, extension, abduction, adduction,

intemal rotation, extemal rpteividal PRt 0 Eit (0 Bk exieanatorhrrapntext

themes in each chapter are now discussed in full. The context of datain content
analysis is considered an important aspect of the resuhs (Krippendorf, 1980) The
Eve

The chapter on the eye ranked first m terms of content for anatomy indicators
(Total Anatomy Indicators Ratio = 0.87) and also had a high Technical Anatomy
Terms Ratio (TATR = 0.76), see Table 4.1. These data indicate that a substantial
knowledge of anatomical terms and the references thereof is required for this
chapter. The chapter on the examination of the eye made specific references to the
anatomy of the eyelids, the lacrimal gland, the conjunctiva, the comea, and the iris.
References to the optic fundus (eight pages) contributed 11 percent of the anatomy
indicators making it the most dominant theme in the examination of the eye. This
theme explored the anatomical identification of the stmctures seen at
ophthalmoscopy and several clinical featgres of altered structure due to different

diseases. Assessment of the eye after traumarequires oneto have afull grasp of the



dermis. The growth stages of hair follicles were a dominant theme in this chapter.
The anagen, catagen, and telogen phases were presented in both description and

illustration.

The Gastromtestinal Tract and Abdomen

This chapter had a high Total Anatomy Indicators Ratio (TAIR = 0.73) and an
petiadednipl dsseknicehfotalenmpesmsdiates, ((ha MR selehbsmeesimbleffiotitiese
[etins i askgaiathahdnercentaidoof eaotbndEficsadaiges cTalmtng verndiaaiars
géinel@famination of the individual joints included the: cervical sphie, thoracic and
lumbar spine, sacroiliac joint, shoulder, elbow, wrist, fingers, thumb, hip, knee,
ankle and foot. At all these joints the range of motion, articulating parts, the
stabilizing factors and the pathology were presented. Radiological examination of

the joints and the bones was a prominent theme.

The Skin. Nails and Hair

The chapter of skin, nails and hair ranked third (out of the seventeen chapters) in
terms of Total Anatomy Indicators Ratio (TAIR = 0.80). However, the Technical
Anatomy Terms Ratio was low (TATR = 0.27. The dominant themes in technical
anatomy terms were epidermis (4 percent); and anagen/catagen/telogen (4 percent).
The context of the chapter on the skin ismostly distribution of skin lesionsin terms
of whether they are symmetrical or asymmetrical; on extensor or flexor surfaces,
affecting mucosal surfaces or keratinize% 6surfar:es. The morphology of the lesions

also explores the exact layer of the skin that might be affected, i.e. epidermis or



The Nervous System

Of the 17 chapters in Hutchinson's clinical methods (Swash, 1989), the chapter on

the nervous system was the fifth ranked chapter in terms of Total Anatomy

Indicators Ratio (TAIR = 0.71), and also had a very high Technical Anatomy

Terms Ratio (TATR = 0.79), see Table 4.1. Rating high (71 percent) in anatomical

thess cnpe@erihoser e/ fbapereitamegtericaimelTaRstbRPtetarmied Misiim gheshe

torcheptahbip iamioa Mot RnatoDigehysicw! | edgminafdbnrtasesienmeshnéeal terms, the
almaptareviralagmaterior extemal relations of the abdominal thoracic organs,

b) the division of the abdomen into regions (right and left hypochondrium;
epigastrium; right and left lateral (lumbar); right and left inguinal (iliac); pubic
(hypogastrium/suprapubic) whh the view of identifying organs that lie deep to
these aress,

¢) the surface of the abdominal skin in terms of commonly employed abdominal
incisions and the distribution of superficial veins which may become engorged
in disease of the portal circulation

d) the palpation of organs or masses m these regions.

In the gastrointestinal tract examination included the mouth and throat (lips,
teeth, gums, tongue, buccal mucosa, palate, fauces, tonsils, pharynx); the abdomen;
the urinary bladder; the groins, the male genhalia; the anus and rectum One other
dominant feature was the radiological kiterpretation of plain and contrast x-rays of
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The spinal arteries were also discussed in detail ching the anterior and
posterior spinal arteries, the radicular tributaries from the hitercostal and

lumbar arteries including the artery of Adamkiewicz.

examination was to delineate the patient's disability in physiological and

anatomical terms (Swash, 1989). Eleven pages were dedicated to the anatomy and

physiology of the nervous system.

The important anatomical themes were:

a. The motor system: lower motor neurones; the corticospinal system; the

C.

upper motor neurones; the extrapyramidal system; the cerebellum. This
section explored afferent tracts, efferent tracts, central nuclei and how
lesions affect the function. On three pages the illustrations were
dedicated to segmental innervation of the muscles of the upper limb (36
named muscles), muscles of the lower limb (32 named muscles).

The sensory system: cutaneous sensation and spinothalamic tracts; the
spinal cord and the segmental supply of the parts of the body. An
illustration was used to show the anterior (27 dermatomes) and posterior
(28 dermatomes) cutaneous areas supplied by sensory roots.

Vascular supply of the brain and spinal cord: the blood supply to the
brain and the circle of Wilhs were presented in detail. The named
arteries, inclusive of their origins, were internal carotid arteries, middle

cerebral arteries, anterior é&mmunicatmg artery, anterior cerebral

artarioe Nnnctarinr rarchral artarioe hacilar artans and vartahral artariac
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tomography of the brain required identifying anatomical structures from
cross-sectional views and magnetic resonance imaging identified stmcturesin axial

view (sagittal).

d. The lobes of the bram and the functional (Broadmann) areas responsible
for fianctions, such as, emotiona state, hallucinations, orientation,

consciousness, memory, speech and language.

The cranial nerves were another important theme in the chapter on nervous
system (29 pages). The chapter described the essential points in the anatomy of
each cranial nerve, indicating hs function and the clinical disorder resuhing fi-om
lesions affecting the nerves. The method for clinical examination of each cranial
nerve was also described.

In addition, specific clinical features were associated with different shes of
lesions on the nerves (upper motor neuron lesions and lower motor neuron lesions).
The assessment of muscles (e.g., flexors, extensors, abductors, adductors) for
strength of the upper limb, lower limb and trunk was an important component of the
clinical methods. Knowledge of the segmental supply and the specific nerve supply
was a prominent theme. Assessment of reflexes and knowledge of the spinal cord
segmental supply was an important theme.

Special investigations mentioned which required applications of anatomical

knowledge to perform or interpret are th& lumbar puncture, Queckenstedt's test,

myalanranhyvy and A~amniitariead  tamAnranhyg . crannina Tha ~Anmniitaricad
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brainstem, and the foramen magnum, and the relations of the cerebellum to the
tentorial hiatus were important anatomical conceptsin the interpretation of findings
of the pupil size. Ocular movements and their relation to the brainstem, vestibular
nuclei, medial longitudinal fasciculi, the oculomotor nerve, trochlear nerve and

abducent nerves and their nuclei were important anatomical considerations.
The "Unconscious’ (Comatose) Patient

The Total Anatomy Indicators Ratio was 0.70 and the Technical Anatomy Terms
Ratio was 0.74 (Table 4.1) for die chapter on the unconscious patient. Seventy-four
percent of the anatomical terms were technical anatomy terms. This chapter ranked
fourth for the TAIR. The dominant themes were brainstem (9 percent);
pupil/pupillary (7 percent); ocular (3 percent) and references to the supra-, trans-,
sub-tentorial (3 percent) together composmg 22 percent of the content of
anatomical terms. Clinical assessment of consciousness was mostly done by use of
the Glasgow coma scale (Swash, 1989). The three categories of information
required for the Glasgow coma scale required no special skills (Swash, 1989) but
the interpretations of the scale required specific anatomical knowledge. Swash
(1989) stated that coma may be due to either metabolic or stmctural disease of the
brain. Many clinical terms required anatomical concepts to conceptualise them, for
example, subarachnoid haemorrhage, subdura haematoma, intracranial,
extradural. Examination of the head and neck discussed phenomena referring to
leakage of cerebrospinal fluid through fractures of specific anatomical regions, e.g.

basal skull fractures. The pupils wereigne of the three features observed. The

nciillomotar nerve and its anatonmical nath the stmechiral relatinnchin tn the



Perhaps the most important theme in cardiovascular system for clinical methods
wasthe cardiac cycle, i.e., systole and diastole and the knowledge of the anatomical
relations and components of the heart (atria, ventricles, tricuspid valves, bicuspid
valves, the aorta and the pulmonary trunk): Valvular lesions at the tricuspid valve,
bicuspid valve, aortic valve and pulmonary valve were a prominent theme in

interpretation of clinical features. Anatomically, the examiner was expected to

The Cardiovascular System

locate the sites of these valves on the anterior chest wall, locate the site where they
The cardiovascular system chapter had a high Total Anatomy Indicators Ratio
were best auscuhated. The cardiac silhouette on the anterior chest wall and on
(TAIR = 0.66) and the highest Technical Anatortty Terms Ratio (TATR = 0.85), see
X-rays was also another prominent theme requiring anatomical knowledge.

Table 4.1. These data indicate that 85 percent of the anatomy knowledge indicators

were technical anatomy terms. In comparison this is the chapter that required the
most of specific technical anatomy terms. References to locating, palpating and
interpreting findings from arterial pulses and veins were prominent. Anatomical
landmarks, e.g. ribs and stemal angle, were key features in the examination of the
chest wall.

The presence or absence of the main peripheral arterial pulses - the radial,
brachial, carotid, femoral, pophteal, posterior tibial, and dorsahs pedis- were
important fmdings and are required to be noted. Anatomical landmarks on how to
locate these pulses thus present important anatomical knowledge tasks. The venous
pulses in the neck were discussed as important for estimation of an important
clinical theme - pressure in the heart. This required specific identification of
intemal jugular veins, extemal jugular veins and the anatomical structures with
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relations to these vessels.



Abnormal developments of the heart present a special demand on developmental
knowledge of the heart or at least 'visualisation' of the she of the problem. The
congenital abnormalhies ched in Hutchison's clinical methods (Swash, 1989) were
atrial septal defect; ventricular septal defect, patent ductus arteriosus, Fallot's
tetralogy, and coarctation of the aorta The high incidence of ischaemic heart disease
in America and Europe (Swash, 1989) made knowledge of the arteries of the
coronary circulation a very important requhement. Routine cardiovascular
examination, as presented in this sample, included electrocardiography. References
to anatomical landmarks, for placing of chest leads, and also referencesto the she of
mfarction demanded knowledge of the structures of the heart, and their blood
supply. In addhion the conducting system of the heart, the heart cycle and the
interpretations thereof were a prominent theme, with 16 pages dedicated to it.
Understanding of myocardial infarction was closely presented with anatomical

concepts, for example: The relationship between myocardial regions, coronary

Table 4.3
The Relationship Between Myocardial Regions, Coronary V essels and the Electrocardiograph

Qualitative Quantitative
Goals

Develop sensitising concepts
Describe multiplerealities
Develop understanding
Empowerment of marginalized groups
Design
. Hunch as to how you might proceed . Structured, predetermined, formal,
Adapted from Swash (1989), page 268.

Theory testing

Statistical description

Show relationship between variables
Prediction

vessels and the electrocardiograph (ECG) seen in table 4.3.
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membranous labryrinthes). The section on radiological examination focused on the
temporal bone, the mastoid processes, and structures that could be identified m the
middle ear and bony parts of the area.

The nose and the paranasal sinuses was a prominent theme. The anatomical
concepts explored in this theme included the stmcture of the nasal vestibule, nasal
serilopr e hiniianoplfapsery spdaesniipttanupende; ane Lidélaisieeeror her
aAstbraftalskuRNEeDsAERBRY Dt SiHE e esravareHisied orbidieeo thetenat s-riye
Frrasetpagty diai taredalatRi fskife tongue.  The paranasal sinuses (frontal,

maxillary.
The Ear. Nose, and Throat

For this chapter the Total Anatomy Indicators Ratio was 0.59 and the Technical
Anatomy Terms Ratio was 0.79 (Table 4.1). The eardmm (tympanic membrane)
and extemal audhory meatus contributed 11 percent of the prominent anatomy
themes. The apparatus for hearing from an anatomical standpohit was the axis of
the extemal audhory meatus, tympanic membrane, ossicles, oval fenestrag, and the
cochlear. The relations of these anatomically were discussed. The section on
examination of the ear focused on the extemal auditory meatus and the appearance
of the tympanic membrane at examination with an auriscope. The topographical
appearance of the tympanic membrane listed the different parts visible at
examination, i.e., short process of malleus; anterior malleolar fold; pars flaccida;
posterior malleolar fold; long process of incus; handle of malleus; pars tensa and
the cone of light. The vestibular apparatus and the semi-circular canals were
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TTTTTONT T T T T TTTT77 TT T TTTT T T T - T ST TSI T TTTTTY TTTTTTTTI TS TTTT T TTr T TT T

system, 58 percent referred to anatomical terms. Of these anatomical terms 62
percent were technical anatomy terms. The dominant anatomical themes were
references to the chest wall (8 percent), the bronchial tree (7 percent) the pleuraand
pleural spaces (9 percent), and the bronchio-pulmonary segments and bronchi (14
percent) and chest x-rays (3 percent). The anatomy of the bronchial tree was an
enpadia, themendidaip ehepirenfoteidor GomhPRs eHbh Ghtase arkiasant the
plveail lehier et uehy asaiddhedeennchopulmonary segments of the bronchial tree
werpPasRisslofoestPerayamieigion of throat mcluded inspection of the mouth,
oropharynx, nasopharynx and laryngopharynx. A section was dedicated to
examination by laryngoscopy where particular attention was paid to the anatomy of
the larynx as seen in the laryngeal mirror showing the anatomically labelled
illustration. Two illustrations showed this area (one with the vocal cords in
abduction, and another with the vocal cords in adduction).

This chapter concluded whh the exammation of theneck. It discussed the poshion
of the thyroid cartilage and gland, and the relations of the trachea, the larynx, the
vertebral column, the strap muscles, the sternocleidomastoid muscles, the cervical
lymph nodes. The course and role of the recurrent laryngeal nerve in common

abnormalhies were also presented.

The Respiratory System

The respiratory system was ranked ninth of the 17 chapters m terms of Total
Anatomy Indicators Ratio (TAIR = 0.58yand had high Technical Anatomy Terms

Ratio (TATR = 0.62). see Table 4.1. Of the recordina unhs on the resniratorv



terms of content of anatomy indicators. However, 73 percent (TATR = 0.73) of
those anatomy indicators were technical anatomy terms (Table 4.1). The prominent
themes were lymph nodes (9 percent); erythrocytes (6 percent); bone marrow (5
percent); platelets (5 percent) and leucocytes (5 percent) together accounting for 30
percent of the anatomy indicators. The physical examination section of this chapter

considered an important extension of the chnical examination. Anatomical
clearly emphasised the distribution of lymph node groups and illustrated them in a

identification of the chest wall, the bronchial tree, the lobes of the lungs, and the
figure of the body and their location. The groups listed included the occiphal,

fissures of the lungs on posteroanterior and lateral views was important in
submandibular.

pinpointing lesionsfairly accurately in particular lobes or even segments. The x-ray
examination of the chest was an prominent theme with 11 pages dedicated to the

theme.

The Genitalia and Sexually Transmitted Diseases

The total anatomy indicators ratio for this chapter was 0.53 and the technical
anatomy termsratio was 0.69 (Table 4.1). The context was examination of the male
genitalia: penis (extemal urethral orifice, penile prepuce, glans penis, coronal
sulcus); scrotum and contents (testis, epididymis, spermatic cord). The anorectal
examination was also a prominent theme.

The examination of the female genhalia (as discussed hi examination of women

chapter) was also discussed here.

The Blood 175

The Total Anatomy Indicators Ratio of 0.48 ranked this chapter 13* out of 17 in



anatomical structures of the extemal and intemal genitalia Examination of the
rectum and anal area were also presented.

Radiological investigations included hysterosalpingography, lateral x-ray
pelvimetry and the other investigations were computerized tomography, magnetic
pesyital celntaglayiadtharaxibesy@pi rochlear, para-aortic, inguinal, femoral, and
pophteal. The liver and spleen were also discussed as associated organs in blood

disorders.

Accessing dlood for laboratory exaninationwes aninportant thene; \enepuncture

(phlebotomy) and preferred shes were presented.

The Examination of Women

The recording units in this chapter were mostly non-anatomy indicators (Total
Anatomy Indicators Ratio = 0.44) and only 52 percent were of the anatomy
indicators were technical anatomy terms (TATR = 0.52) see Table 4.1. The
dommant themes were cervix/cervical (10 percent), Vagmal/vaginal vauh (9
percent), pelvis/pelvic viscera 8 percent, and foetal parts (8 percent). A section m
this chapter was dedicated to abdominal examination in pregnancy. The anatomical
abdominal landmarks were an important theme, and as was the relation of the foetal
parts to the mother's pelvis, and the axis of the uterus. The section on pelvic
exammation brought to fore the requhement to identify and examine anatomical
stmctures m the extemal genhalia of the female. This was a prominent theme and
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had three pages exclusively describing this theme. Several illustrations labelled
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glomerulus, renal tubules, calyces, pelvis, ureters and bladder was required. An
important anatomical theme was interpretation of cross-sectional views of
computerised tomographic scan of the abdomen, at the level of the kidney. From an
anatomical perspective radiological interpretation of plain and contrast radiographs

was a significant section in investigations. In the radiograph anatomical

The Examination of Children
identification of calyces of both kidneys, the ureters and the bladder were required.

Only 42 percent of the recording unhs had anatomy indicators (TAIR = 0.42) but 73
Other anatomical structures visible in these views also requhed identification.

percent of these were technical anatomy terms (TATR = 0.73) see Table 4.1. The

prominent anatomical themes were: examination of the child's head in examining
the fontanelles, sutures, and head circumference, examination for features
suggesting congenital abnormalities; and the other anatomical features as in
physical examination described in the physical examination of an aduh (head to

toe).

The Kidneys and the Urine

The chapter on kidneys and urine had alow Total Anatomy Indicators Ratio (TAIR
= 0.33), however, the Technical Anatomy Terms Ratio (TATR = 0.55) was
significantly high (Table 4.1). This entails that of the total recording unhs, only 33
percent had general anatomy terms 55 percent of which were technical terms. Of
the 17 chapters the kidneys and urine was ranked fifteenth. The blood
(erythrocj”es, leucocytes) contributed (8 percent), glomerular/glomerulus (6

percent), bladder (4 percent); renal tulddtes and calyces (3 percent) each to the

Anminant themoe In tarme nf rantavt a nenaral arrannoamant nf tha 1irinans asrctem



functional rather than structural status), although organic causes for mental
disorders were also explored. Rather than locating anatomically the she of the
problem the exercise was focused on establishing triggers for disordered mental
(functional) state. In this chapter the technical terms encountered were frontal lobe
of the brain; autonomic nervous system; temporal lobe; hmbic system and visual
pathways.

The amount and nature of anatomic concepts in clinical methods, i.e., in
history-taking, physical examination, and in aclinical methods textbook, have been

Using the Laboratory.
defined (Table 4.1).

This chapter had minimal anatomy indicators (TAIR = 0.18) and of these 54

percent (TATR = 0.54) were technical anatomy terms (Table 4.1). The main
anatomical theme was on the collection of specimens, whh venepuncture (site and
vessel selection) being the prominent one. Other specimens whh anatomical
knowledge implications were perhoneal fluid, pleural fluid, gastric fluid and

pancreatic juice, arterial blood, and cerebrospinal fluid.

Psychiatric Assessment

This chapter had the lowest demand of anatomical knowledge (TAIR 0.07 and
TATR 0.22). The bram, and head (36 percent each) were the dominant themes. The
physical examination process was not repeated in this psychiatric assessment
chapter and possibly contributed to the low demand for anatomical knowledge in
this chapter. Addhionally, the focus of the psychiatric assessment was on how an

individual interacts with his environmeht-and how h impacts his mental status (a



(UIH, DHM I, GPs), Copperbelt (Ndola Central, Arthur Davison, Kitwe Central,
MufuliraMalcom Watson, MufuliraRonald Ross, ChingolaKCM, Chililabombwe
KCM hospitals), and other provinces of Zambia contributed incidents (see
appendix X).

Ahhough the data collection plans were to collect 300 incidents, from doctors
representing each of the clinical speciahies, the response rate achieved was 74
percent. The response rate for the medical students was 93 percent (n = 28). Factors
that may have contributed to no retums were difficulty of the questionnaire, time
required to complete h (20 mmutes average), demand to recall events from the past,
status of the local co-ordinator in thes'é%t{igg,zand lack of personal contact between
the respondent and the researcher. Factors that might have contributed to the fairly

The Impact of Knowledge of Anatomy on Clinical Practice
good

The Anatomical Knowledge that Determines Success and/or Failure in Clinical

Situations
This concept was investigated usmg the crhical incident technique and the
participant observer method. The first part presents the findings fiom the critical

incident technique and the second part that of the participant observer technique.

Number of Incidents Collected

Two hundred and twenty-one crhical mcidents were collected'from 140 doctors at
al levels of experience and responsibility. Addhional crhical incidents were

collected from senior medical students (3‘53’q and 7* years). Participants from Lusaka
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return rate included personal contact between the researcher and the local co-

ordinators, the allowance paid to some local co-ordinators, status of the local co-

ordinator, and seeking permission and co-operation of the insthutional heads.
Analysis of the hicidents from the different clinical specialties indicated that no

bias from this source existed. The numbers were generally comparable, as shown in

Table 4.4
Number of Crhical Incidents Collected from Respondents by Clinical Speciaty and Geographic
Region

Qualitative Quantitative

Goals
. Develop sensitising concepts . Theory testing
. Describe multiplerealities . Statistical description
. Develop understanding . Show relationship between variables
. Empowerment of marginalized groups . Prediction

Design
. Hunch as to how you might proceed . Structured, predetermined, formal,
. Evolving, flexible, genera specific

. Detailed plan of operation

Data

. Descriptive . Quantifiable coding
the table below.

There were more successful incidents reported than unsuccessful ones. This
trend was observed across the disciplines. The reporting of more successful
incidents may be a resuh of self-report bias rather than that doctors have good
knowledge and skills in clinical anatomy. There was little difference in the kind of

incidents reported from the different speciahies.
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Table 4,5
Types of Critical Incidents Reported by Clinical Specialty

Qualitative Quantitative
Goals
. Develop sensitising concepts . Theory testing
. Describe multiplerealities . Statistical description
. Develop understanding . Show relationship between variables
. Empowerment of marginalized groups . Prediction
Design
. Hunch as to how you might proceed . Structured, predetermined, formal,
. Evolving, flexible, general specific

Caution is advised in summing up the numbers to counter-check totals because the

tables do not reflect the missing values from the questionnahes. Excluding missmg

values, at least 76 respondents were male, whilst 31 were female. Thisis probably a

reflection of the male-to-female ratios in the institutions studied. Table 4.6

indicates the ranks of the respondents by region.

Table 4.6
Respondents' Ranks by Region

Qualitative Quantitative

Goals
. Develop sensitising concepts . Theory testing
. Describe multiplerealities . Statistical description
. Develop understanding . Show relationship between variables
. Empowerment of marginalized groups . Prediction

Design
. Hunch as to how you might proceed . Structured, predetermined, formal,
. Evolving, flexible, genera specific

. Detailed plan of operation

Data

. Descriptive . Quantifiable coding

- Darennal Anmiimaonte -

MNriinte Mmooaci iroc

The distribution of the ranks shows that more seniors participated in Lusaka than

the other regions. This could be explained by the fact that relatively junior staff,

compared to Lusaka, marmed the more peripheral institutions.
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b. Lumbar puncture

C. Pericardiocentesis
d. Paracentesis

e. Culdocentesis

f  Suprapubic puncture

2. Ability to collect venous blood from

~a Veinsof the dorsum of the hand
Classification Structure

The final cPass%%'aﬁ&tu t&ﬂf&[ﬁ%’.‘% ﬂ?&%ﬂ?&ﬂt{&% It must be noted that in the

crhical incident technique, no special significance is attached to the frequencies of

the incidents (Jacobs et al., 1978). The frequency of the incident may be a good
indicator of how often the behaviour occurs and may suggest areas for intervention
but does not indicate importance (Jacobs, et al., 1978). A single report of a highly
dangerous behaviour may indicate serious need for mtervention as opposed to a

very frequent and less dangerous behaviour.

Taxonomies

Themes of anatomical knowledge that determine success and/or failure in clmical
practice:

Anatomical knowledge that contributes to:

1. Ability to extract body fluids. "
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a. Pleural tap (Thoracentesis)



a. Avoid accidental injury to them during chnical
procedures

b. Effect local anaesthesia (nerve blocks)

o

Assess fimction of the structures they supply

Locate their course
Femoral vein

Identify nearby structures
Jugular vein

6. Contributes to locating blood vessels hi order to:
e. Scalpvein

oo oo

a Avoid accidental inljury_to them in clinical procedures
3. Ability to cannulate the following:

b. Control bleeding
a. Scalp veins

b. Subclavian vein

c. Extemal jugular vein

d. Great saphenous vein
e. Intraosseous cavhies

4. Ability to msert tubes or trochars into body cavhies for:

a. Peritoneal dialysis

b. Gastric lavage

C. Nasogastric tube feeding
d. Tracheal hitubation

e. Maxillary shius drainage

183
5. Contributes to locating nerves m order to:
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a. Layers of the abdominal wall

b. Layers of the thoracic wall

c. Characteristic features of intemal organs
d. Relationsto nearby structures

e. Normal poshion of internal organs

c. Palpatetheir pulses

10. Contributes to describing and interpreting plain X-rays of
d. Collect blood

5 Hisgcannulae

b. Soft tissues - . - .
7. Contnbutes to avoiding complications and/or accidental injury to important

structures:

a. Tendons and muscles

b. Ducts (e.g. ureters, vas deferens)

c. Parts of special sense organs (e.g. comea)
d. Glands

8. Contributes to locating important stmctures, spaces, cavities, these include:

a. Surface landmarks

b. Pulses

€. Mnemonics of sequence of structures in specific region
d. Resistance or 'giving' to instruments

e. Emergence of liquid contests

Q Contrihinitec tn arcreaceman hitemal nrnane at nneratinn:



C.
e.

d.

Normal alignment of mucosal surfaces

Attachment of muscles

Course of nerves, blood vessels, tendons, and other stmctures
Normal position, size, colour, relation whh spaces and neighbouring
structures

Organs

S:o_nnection to other spaces, surfaces, tubular structures
oints

14. Contributes to ability to recognise developmental basis of clinical

€.

Vertebral column

condhions:

11. Confritiiemighrigsethipanarbiemretinespecial X-rays of:

a

b

C.
d.

€.

12.Cont

Blood vessels (arteriograms, venograms, lymphograms)
. Cross-sections of the body
Tubular structures of the urinary tract
Tubular structures of the female reproductive tract
Tubular stmctures of the gastrointestinal tract

ributes to making clinical decisions based on:

a Recognising ahered shape, size and form of body structures

b. Understanding the function of the structures that are affected

Understanding the blood supply to structures that are being assessed

d. Understanding the nerve supply to structures that are being assessed

e. Considering normal variation of form and arrangement of structures

13. Contributes to surgical repair of anatomical structures:



setting, the clinical context, tasks and procedures whilst the second focuses on the

role of anatomy in clinical practice.

b. Describethe developmental failure in many congenhal abnormalhies
c. Understand the cause of congenhal abnormalhies
d. Plan management of congenhal abnormalhies
e. Determine prognosis of congenital abnormalhies
15. Anatomical knowledge that contributes to the ability to cope whh
histological basis of clinical condhions:
a. ldentify basic tissue types (nerve, muscle, epithelium, cormective
tissue)
b. Understand tissue types involved in malignancies
c. Understand a histopathologist's description of microscopic slides
d. Understand description of cells at molecular level

e. Know the different cellular components of blood

Use of Anatomy in Clinical Practice The fmdings in this

part were generated mostly from the participant observer technique. The
researcher's field notes were analysed. The field notes analysed were detailed and
in some instances discursive. Their structure was oriented towards understanding
the context of the observations and reflection on how anatomy was used in this
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clinics. In admission wards, clinical officers, and nurses complemented the doctors'
team

In these working environments the doctor was generally considered the team
leader where decisions of patient care were concemed.

The roles of the doctor in each of the clinical contexts were the following: In

Physical Setting. Clinical Context. Tasks and Procedures
theatre - surgeon, assistant, observer; on the wards - team leader, presenter, clerk,

This is concerned with describing where the observations were made, who was in
clinical technician (performing procedures); m the outpatient clinic - team leader,

attendance, what are the objectives in those settings. This builds up on

understanding of what consthutes the work situations of the doctors observed.

Tasks and procedures focus on how the organisation of a unit/firm (the clinical
care unh of doctors) and considers job descriptions, level of specialisation, and
presumed competencies for each cadre in the hierarchy.

The physical settings for a doctor in clmical practice mcluded the in-patient
wards, the admission ward, out-patient theatre, out-patient clinic and
academic/professional meetings. In all these settings the doctor was present singly
or as part of ateam of doctors. In each team, the hierarchy, in decreasing order, was
consuhant, senior registrar, registrar, senior resident medical officer (SRMO),
junior resident medical officer (JRMO), and medical students. Allied health
professionals found in the inpatient ward included nurses, nursing students,
physiotherapists, physiotherapy students, clinical officers, clinical officer students,
arid nursing assistants. In the operating theatres, allied health professionals
included clinical officer anaesthetists, tlr§7eatre nurses, theatre nurse students, and

porters. Nurses were usually the only allied health profession present in outpatient



supported with evidence or according to agreed protocols.

Clerking involved interviewing patients, conducting a physical examination,
ordering and interpreting investigations, making a diagnosis and implementing an
initial treatment plan.

Clinical procedures included drawing venous blood, setting up intravenous

clerk, clinical technician; in admission ward - team leader, presenter, clerk, clinical
infusions, dressing wounds, removing medical prostheses (e.g., Steinman's pin and

technician, in clinical/professional meetings - moderator, presenter. In al of the
intercostal drains).
contexts being an observer was a possibility.

In theatre, as surgeon, the doctor was responsible for planning the course of the
operation, making incisions and surgical dissections, identifying structures,
deciding what structures were viable or not, what to preserve and what operative
precautionsto take, and in addhion to teach the others. The assistant'srole involved
securing the operation field (using retractors), ensuring visibility of the operative
field (controlling bleeding and using retractors), and following the surgeon's
instructions.

The team leader reviewed and oversaw the work of the subordinates. He
reviewed the medical history, the findings of the physical examination, decisions
and interpretations conceming investigations, diagnoses, and treatment plans and
other interventions.

The most junior in the team was usually a presenter in the team. This involved
presenting to the superiors, the patient's history, the findhigs of the physical
examination, the investigations order(legi8 and how they were interpreted, the

diagnosis made, and the interventions undertaken. These were required be
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clinical condhions - pathogenesis; understanding as in possession of semantic
knowledge (facts and concepts) and being able to deduce meaning
-conceptualisation; problem-solving, which refers to the use of anatomical
knowledge to plan and execute an intervention.

The practical processes influenced clmical performance, whilst the cognhive

At academic/professional meetings the presenter prepared and expounded
processes influenced clinical reasorung. Figure 4.1 is a concept map of the hiter
medical information, case studies, or mortality and morbidity reviews.

Medicine is widely considered an gpprenticeship and as such observation and

gradual participation was widely accepted.

Application of Knowledge of Anatomy

This part focuses on the role of anatomy in clinical practice. It develops a
conceptual framework based on the categories developed from field notes and
attempts to show how the categories inter-relate in chnical practice.

The role of anatomy in clinical practice was classified into two broad themes:
practical processes and cognhive processes.

Practical processes included the rationale for clinical/operative procedures;
competence in performing clinical/operative procedures due to knowledge of
anatomy being a determinant of outcome m these procedures; anatomy as atool for
orientation/locating structures in the body; 'seeing', understood as a basis of readmg
clinical images.

Cognhive processes included problem identification as in recognising ahered

structure and function - diagnosis: exnlanation of sians and svymntoms. or cause of



in deciding where the needle should be inserted. One student volunteered the
landmarks as midaxillary line in the 7* or 8* intercostal space-because of therisk to
the intercostal nerve and vascular bundles.”

Anatomical knowledge was a common basis for protocols of procedures in
clinical practice. It was the basis for choice of site for mvasive procedures; the
approach of stmctures lying deep to the skin; and manoeuvres for physical
relations of the categories, within the two themes, and uhimately the role of
manipulation to correct atered stmcture. The latter is illustrated by the field note
anatomy in clinical practice.
below:

The main fmdings are presented below, together with ihustrative field notes to

give a basis for the views and inferences expressed.

Practical Processes

Doctors frequently performed clmical procedures that required practical use of
hands and tools (instruments). How anatomy contributed to that domain is now

considered.

Rationale (basis) for clinical/operative procedures. "...assisting in

performing asigmoidoscopy for volvulus.  Anatomical note: The procedure takes
into account the length and flexures of the, anal canal and rectum. Recognhion of

mucosal transhions also guides the procedures.”

"...saw a patient with a massive pleural effusion and asked a senior student to do a
190
diagnostic pleural tap. Another student asked about the anatomical considerations



...Patient with dislocated shoulder...performed Kocher's manoeuvre and
successfully reduced the shoulder. Wondered how the manoeuvres take into
consideration the muscle pull, position of bones, joint space, for example. Made it a

learning issue to analyse the manoeuvres in this context.”

During the fieldwork h was sometimes apparent that doctors did not know the
anatomical basis for the clinical proceduresthey performed. Many had learned how
to do the procedures and the desired outcome with little consideration for the
anatomical basis. Several (especially the senior ones) doctors did, however, pay
attention to the anatomical basis for the procedures and explained them to

colleagues.

Anatomy as an outcome determinant, "...reviewing a postoperative patient

who had had an open reduction and fixation (ORIF) of the humerus and now had a
wrist drop. Anatomical note; Complication of injury to radial nerve. | assessed the

other peripheral nerves too.
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was well-oriented whh the anatomy of the area. He identified and preserved the
lingual nerve and hypoglossal nerve. He pointed out the relations of these nerves

and also how to ensure they are not damaged.”

"Assisting a consultant operating on the lower part of the oesophagus. The siirgeon
mcised the diaphragm in order to gpproach the oesophagus caudally. Anatomical

Noted and re-affirmed the need to pay attention to anatomy at operation to prevent
note; Surgeons with good anatomical knowledge are more daring and adventurous

such comphcations.”

"Operating theatre, assistmg in insertmg a ventriculo-peritoneal shunt. Anatomical
note; SRMO asked to insert the distal part of the shunt tubing into the perhoneum
SRMO not certam about the layers of the abdomen after incishig the skin and could
not be certain he had inserted the tube into the peritoneum Consuhant had to

intervene and inserted the tube into the perhoneum himself"

The knowledge of anatomy was found to be an important factor in whether the
outcome of a clinical procedure was successful or not. It was also an important
determinant in whether the procedure resuhed in a complication or not. Generally
the doctorsthat were aware of structuresto avoid, who could identify the structures
and how to do the procedure manifested more confidence and were also more
competent. They also undertook comphcated procedures.
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The registrar discussed the surface landmarks, the position, and the target stmctures
hi the procedure (in this case the subarachnoid space to access CSF). | noted he had

applied the use of surface landmarks to assess deep structure.”

In several instances doctors needed to locate structures that were deep to the skin
and as such could not be viewed directly. In such shuations doctors used other

with their operations because they do not worry about getting 'lost’ and also

visible or palpable landmarks to indirectly reach their desired structures.
inadvertently causing damage. In contrast, lack of anatomical knowledge does

Knowledge of the
contribute to the surgeon bemg heshant and tentative.”

Lack of knowledge of anatomy in termsof stmctures that will be encountered in a
procedure, what to avoid damaging, what can be sacrificed frequently prevented
doctorsfrom doing clinical procedures. It was also a common reason for consuhing

senior colleagues for advice on further management of patients.

Orientation.
"Assisting at a laparatomy for suspected perforated intestine and had to inspect the
intestines. Anatomical note: The operating registrar advised that the beginning
point is to find the ligament of Trehz (suspensory hgament of the duodenum). This
way, one is orientated in the abdomen and can systematically inspect the
duodenum, jejunum, ileum, and colon."”

194
"... registrar called to assist two JRMOs who had failed to do a lumbar puncture.



"Ward round, consultant reviewing lateral x-ray of the skull...he identified the sella
turcica and stated its relation to the nasal cavity, cranial sutures, sinuses, and the
middle meningeal artery."

A beginning point for reading cimical images was to know what you were seeing,

i.e., which section of the body, what specific region, identifying the structures that
general topography of the body served as a map for orientation of where you are

and where you desired to be. Knowledge of specific surface landmarks, palpable
structures or pulses, and the topographical relations of structures m the vicinity was

used to locate or orient oneself in clinical procedures.

Reading clinical images. Clinical images are representation of body

stmctures in a pictorial form. The most common being x-rays. X-rays are taken
from different angles, the commoner ones were postero-anterior, antero-posterior,
and lateral. Sometimes special positions, and contrast media were used to
demonstrate specific stmctures. Cross-sectional anatomy assumed more
importance with the advent of computerised axial tomography (CT Scan) at UTH.
The field notes below illustrate the demand for anatomy to read chnical images.

"..reviewing chest x-rays with students. One 7* year student able to identify
posterior and anterior ribs, all the others (5* and 7*) were not able. Further, noted
that the students were not familiar with division of the chest x-ray into upper, mid
and lower zones. Discussed with the students how to use specific chest x-ray marks
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for broncho-pulmonary segments, lobes, and fissures.”



notice the gross abnormal size of the head..."

"... loss of contour of the shoulder hi a patient with a dislocated shoulder. X-rays

confirmed the dislocation - subcoracoid anterior dislocation of the right shoulder.

were visible. Determining the pathology was in many instances secondary to

identifying the anatomical structures.

There were many practical procedures that doctors performed on the wards and
in the operating theatres. In the concept map (figure 4.1), these consthuted clinical
performance. It can thus be stated that anatomy played a significant role m good

clinical performance.

Cognhive Processes

Cognitive processes cannot be observed directly. This part presents the reflections
of the researcher upon observing particular clinical behaviours of doctors and the
researcher's own. These results are therefore an interpretation of the directly

observed behaviour of doctors in the clinical setting.

Problem identification. Knowledge of normal stmcture and function enabled

the doctor to identify altered structure and function.
"Ward round...consuhant reviewing jgatient with hydrocephalus and increased

intracranial pressure. Anatomical note: Noted that necessarily the first step is to



There were many instances hi clinical practice in which the doctor could only
explain the clmical condhion encountered, anatomically. In some shuations the
pathogenesis of the clinical condition was anatomical (in many cases
developmental). In some instances the observed clinical phenomenon was
explained by knowing the anatomical stmcture involved and hs function.

Anatomical note: Familiarity with normal form is important for one to identify

Knowledge of anatomical relations explained why pathology on a particular she
ahered form."
manifested elsewhere. The example below, from the field notes, was a case m

point:
When doctors assessed a patient the form was inspected for deviation from the

norm. Recognition of such deviation served as a beginning point in problem

identification.

Explanation.
"Anatomical note: saw a patient with complete heart block (pulse 45 - 50 per
minute), relied on the knowledge of the conducting system (in this case the role of
S A and AV nodes) to explain the slow rate and even consider heart block as a

differential diagnosis.”

"..reviewing patient with hydrocephalus and spina bifida. Anatomical note:
consuhant reviewed the embryological basis of spinabifida. Noted that she dwelled
on the vertebral arch defect but nlg;[ on the primary lesion, i.e., falure of

neurulation."



To understand, in this context, refers to the ability to evaluate the appropriate
knowledge one possesses and to make meaningful interpretation and offer
explanations, and mterventions based on this knowledge. As a result of this
understanding, one can then conceptualise - have a mental grasp of what is 'going

on' m adisease process.

"... patient had muhiple septic spots on the head. Consuhant asked students why h
would be important to examine the neck thoroughly. It was not immediately
apparent to the final-year students that the issue under consideration was the

lymphatic drainage of those septic spots into the lymph node groups of the neck.”

Head injury observations were cormnon. The protocol for caring for a patient

with head injuries included observation of the size of the pupils and the level of
consciousness. It was interesting to note that these clinical phenomena were
explained anatomically.
"Post-admission round, reviewing patient with head injury. Anatomical note:
consuhant discussed the anatomical basis of loss of consciousness, and the
dilatation of the pupils, i.e., mvolvement of the bramstem reticular formation, and
the third cranial nerve. Also considered complications of brain hemiation through
the foramen magnum and tentorial notch."
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was used to solve the problem.”

"Patient with cardiac tamponade. Physician performed pericardial tap and the

patients symptoms were reheved shortly after.”

"...Noted the need for sound anatomical knowledge of ascending and descending

tracts to assess the CNS comprehensively."

"On a ward round reviewing patient with hydrocephalus. Anatomical note:
Discussed the cerebrospmal fluid (CSF) circulation, and the ventricular system of
the brain. Noted that the SRMO was not conversant with the CSF circulation and

the ventricular system"

Anatomical knowledge was essential, in some clinical conditions, for the doctor
to conceptualise what was going on in the patient. It helped understand the signs
and symptoms, complications, and interventions. Lack of this anatomical

knowledge, in such cases, prevented understanding of the clirucal phenomenon.

Problem-solvma.

"In operating theatre... difficulty to visualise the structures in the operative field
(hand) due to excess blood. Anatomical note: surgeon achieved a dry field by
requesting the assistant to occlude the ulnar and radial arteries, at the wrist, with

199
finger pressure. Noted how anatomical knowledge of the blood supply to the hand



Problem-solving is awide and encompassing concept. It can literally include all
the shuations ched above. In this case h is being applied to those circumstances in
which therelief of the problem was immediate. The context of the problem wasin
this case a barrier to successful implementation of a clinical manoeuvre or the
apphcation of amanoeuvreto relieve distress. Knowledge of anatomy had dramatic
impact in solvmg such problems.

Thework of adoctor invariably involves some cognhive processes. Anatomy did
have arole in these cognitive processes in many clinical conditions. Possession of
knowledge of anatomy, in cases requiring sound knowledge of anatomy, made the

difference between informed clinical practice and uninformed clhiical practice.
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to in specialists clinics are also presented.

Most Common Clinical Condhions With High CAKI Scores

Surgical Cases

One of the most common surgical conditions, with high CAKI scores, seen in this
research, are peri-anal pathology (anal fistulae, anal fissures, haemorrhoids, and
abscesses), fractures of the ulna and radius, head injury, fractures of the tibia and
fibula, mtestinal obstruction, inguingf?féiﬁfésq'and shoulder dislocations. Intestinal

Measurement of Detail of Anatomical Knowledge Required for Diagnosis,
Investigation, and Treatment of a Clinical Condition: The Case

Anatomical Knowledge Index

Having reviewed the chnical condhions that preoccupy the doctors, the clinical
conditions were each graded for the detail of anatomical knowledge required for
diagnosis and clinical concepts, hiterpretation of mvestigation materials, and for
management, using the Case Anatomical Knowledge Index (CAKI). Lastly, the
clinical procedures that were identified as requirmg significant detail of anatomy
are listed.

While the general practhioner refers cases to the specialists, he is the first one to
assess the patients and must come up wjth an informed decision before selecting the

appropriate specialty to which to refer. Assuch theclinical casesthat were attended
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disease. It scored 4/5 for diagnosis and concepts (chambers of the heart, valves,
atrial and ventricular septum, conducting system), 2/5 for investigations (chest
x-rays, ECG, and echocardiograms), and 2/5 for management, which is usually
with oral medications. Pulmonary tuberculosis, upper respiratory tract mfections
and pneumonia each had a score of 2/5 for diagnosis and concepts
Congenital talipes equino varus scored 4/5 for diagnosis and concepts (specific
(bronchopulmonary tree), 3/5 for investigations usually

anatomical defects of the club foot), 4 for interpreting investigations (x-rays of the
deformed foot), and 5/5 for management (usually a surgical correction of the
deformity taking into consideration the various tendons and neurovascular
bundles). For cleft lip/palate the score was 4/5 for diagnosis and concepts
(developmental basis for the deformities and the structures involved), 3/5 for
investigations (cranial x-rays) and 5/5 for management (usually involving surgical
correction of the deformity). The lowest scoring in CAK|1 were dental caries 3/5 for
diagnosis and concepts (anatomy of the alveoli, teeth and gums), and 2/5 for
investigations (x-rays of the mandible and maxilla), and 4/5 for management

(involving dental blocks of nerves to the teeth). Figure 4.3 shows the relation of

frequency and CAKI scores for the surgical specialist clinical condhions.

Medical Cases

The medical conditions had much higher frequencies but tended to have lower
CAKI scores. Amongst the higher CAKI scoring conditions, pulmonary
tuberculosis was the commonest, followed by upper respiratory tract infections,
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Paediatric Cases

The type of diseases seen in paediatrics were similar to the cases in medicine except for the
premature cases and congenhal abnormalhies. Pneumonia, pulmonary tuberculosis,
meninghis, acute respiratory tract infections were the commonest higher scoring CAKI
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scored 4/5 for diagnosis and concepts. Figure 4.5 shows the relations of frequency of cases

and CAKI scores.
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Obstetric/Gynaecology Cases

In obstetrics normal delivery was by far the commonest and had CAKI score of nine. For
diagnosis and concepts (conception, presentation, lie, growth and monhormg) the CAKI
score was 4/5, and for management (spontaneous vaginal delivery) the score was 3/5. The
cancer of the cervix and ectopic pregnancies were the two cases with CAKI scores higher
than 10. In both cases management (surgical operation) was the determinant for higher
scores contributing 4 or 5 to the score. Figure 4.6 shows the frequency of cases per year and

the CAKI scores for the obstetric condhions.
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Table 4.7
High Freguency High CAK | Score Cases

Qualitative Quantitative
Goals
. Develop sensitising concepts . Theory testing
. Describe multiplerealities . Statistical description
. Develop understanding . Show relationship between variables
. Empowerment of marginalized groups . Prediction
Design
¢ Hunchas to how you might proceed e Structured, predetermined, formal,
. Evolving, flexible, genera specific
. Detailed plan of operation
Data
. Descriptive . Quantifiable coding
. Personal documents . Counts, measures
. Field notes . Operationalised variables
. Photographs . Satigtical
. Official documents/artefacts
Sample
. Small . Large
. Non-representative . Stratified
. Theoretical sampling . Control grogp

. Random selection

. Control for extraneous variables
Techniques or Methods

The summary of high-frequency high-CAKI cases are shown below in table
4.7

207

15



Idie 4.1V

Frequency of Observed Operations

Hemiorrhaphy - 32

Circumcision - 28

Bowel resection/anastomosis/colostomy - 28
Salpingectomy - 26

Skm grafts-11

Arthrotomy - 11

Amputations - 11

Ward. Clinic, and Operating Theatre Cases

NoupwNE

The lists compiled under this part were comphed from the log sheets from all (55)
fourth year medical students and the inventory of operations. The fourth year log
sheets requires students to observe clinical condhions that have anatomical

applications. The lists below are from the cases most observed.

Table 4.8

Frequency of Observed Ward Procedures
Intravenous cannulation/venepunture - 159
Urethral catherisation - 53
Exammation of placenta- 51
Nasogastric intubation/ lavage - 50
Abdominal/Aschic tap - 49
Lumbar puncture - 47

Fundoscopy - 24

Vaginal examination - 19

. Ear nose throat examination - 15
10. Per rectal examination - 14

11. Venous cutdown - 12

CoNorwWNE

Table 4.9

Frequency of Observed Clinic and Minor Theatre Procedures
Dental blocks-105

Lymph node biopsy - 49

Manual vacuum aspiration of products of conception - 37
Intercostal dramage - 23

Episiotomy- 19

agrodPE
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Summary of CAKI Scores in Clinical Specialties

Surgical and obstetrics cases tended to have higher CAKI scores than the medical
and paediatric cases. Some medical and paediatric cases, however, did have high
CAKI scores for diagnosis and concepts (e.g. heart disease, congenital
abnormalities), the cases with investigations that required images (x-rays, CT
scans, ultrasound) for example pneimionia, tuberculosis (TB) also had higher
CAKI scores for mterpreting investigations. The surgical and obstetric cases
mostly had high (4/5 or 5/5) scores for management because they required surgical

interventions.
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were from a normal distribution. The Levene test for equal variance and a
spread-versus-level plot are used to test the assumption of equal variance within
groups. Important assumptionsin analysis of variance and other classical statistical
procedures are that the whhhi-group data are samples from normal populations
with same variance.

The third sub-section is an analysis of variance to investigate the performance of
the groups on test 1 (pure anatomy) and on test 2 (clinical anatomy). Within-group

and between group comparisons Qfcfgff@rmance on the two tests are also

investigated. . - .
Sompgrlson of Anatomical Knowledge Between Preclinical, Climcal Students

and Clinicians: The Two Anatomies

This section is divided into three sub-sections. The first sub-section explores the
reliability of the anatomical knowledge test, which was administered to the four
groups, i.e., preclinical third-year class (preclinical 3), preclinical fourth-year class
(preclinical 4), fifth and seventh year clinical students (clinical students) and the
qualified doctors (doctors). The reliability Cronbach alpha was measured for the
two scales, i.e., pure anatomy (test 1) and clhiical anatomy (test-2).

The second sub-section explores and describes the subpopulations of
respondents’ scores on the tests and m fact characterises each subpopulation on
their performance. The statistical exploration takes into consideration the matter of
normality of the distribution of the popui@tion in preparation for hypothesis testing.

More specifically the exploration queries whether the within-group data samples



It is envisaged that this approach establishes, first, that test 1 and test 2 were

rehable (the resuhs can be trusted), second, that the data qualified (in terms of

statistical assumption) for further analyses, and third, whether significant

differences existed between the four groups.

Reliability Analysis

Table4.11

Reliability Analysis Output for the Four Groupson Test 1 and 2

Qualitative
Goals

Develop sensitising concepts

Describe multiplerealities

Develop understanding

Empowerment of marginalized groups

Quantitative

Theory testing

Statistical description

Show relationship between variables
Prediction

Design
¢ Hunchas to how you might proceed e Structured, predetermined, formal,
. Evolving, flexible, genera specific
. Detailed plan of operation
Data
. Descriptive . Quantifiable coding

- NAvAnnal AAAimsAnd~ -

N Asinb~ mAa~an v A-

The answers m areliable test differ because respondents have different knowledge
content and not because the questions are confusing or have muhiple interpretations
(SPSS, 1999). Reliability is always a function of the examinees as well as the
guestions; for this reason reliability tests were done for each group on both test 1
and test 2. Many scholars accept rehability coefficient of 0.6 - 0.7 (Henerson and
Fhz-Gibbon, 1987; De Vaus, 1990). The Cronbach's alphareliability coefficient for
all the groups on the two tests was greater than .80 (table 4.11). Test 1 (pure
anatomy) and test 2 (clinical anatomy) were reliable for all the groups of

respondents tested.
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Statistical Characteristics of the Data

Test for Normalhv

The test for normality was done using Q-Q test for normal probability (figure 4.7)
and the detrended normal probability plots (not shown because it tests the same

phenomenon).

Normal Q-Q Plot of TESTI

901
804

Observed Value
70 4
Figure 4.7

Normal Q-Q Plot of
“Test 1
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The observed data
30 1

values are plotted on the

_© cted Normal Value
L
[=]
n]

c
)

horizontal

20 40 60 80100 axis and the

o

‘expected'
values under normality on the vertical axis. Each observation in a normal
probabilhy plot is plotted against the corresponding quartile of a standard normal
distribution. If the data are from a normal distribution the plotted values should fall

roughly around
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the hne. The points hi test 1 cluster along the line indicating the data/sample are

from anormal distribution.

Normal Q-Q Plot of TEST2
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Normal Q-Q

Plot of Test 2

The plotted
points in
figure 4.8

aso cluster

around the line mdicathig the data/sarr™le are from anormal distribution.

The detrended normal probability plot ishelpful for detecting patterns of how the

points depart from normalhy. The detrended plots in this case were not necessary

since normality of distribution had been established by the Q-Q plots. For the sake

of completeness they were done and for both test 1 and test 2 the plotted points

scattered randomly along the line (detrended plots not shown).
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Test of Homogeneity of Variance

Another important assumption of classical analysis of variance is that the datain

each cell come from populations with the same variance. This assumption was

Table 4.12
Test of Homogeneity of Variance for the Four Groupson Test 1 and 2
Qualitative Qua
Goals
. Develop sensitising concepts . Theory test
. Describe multiplerealities . Statistical ¢
. Develop understanding . Show rel ati
. Empowerment of marginalized groups . Prediction
Design
. Hunch as to how you might proceed . Structured,
. Evolving, flexible, genera specific
. Detailed pl
Data
. Descriptive . Quantifiabl

Df = degrées of fréedom; Sig. = Significance

Table 4.13
Test of Homogeneity of Variance for the Four Groups on Test 2
Qualitative Qua
Goals
. Develop sensitising concepts . Theory test
. Describe multiplerealities . Statistical ¢
. Develop understanding . Show rel ati
. Empowerment of marginalized groups . Prediction
Design
. Hunch as to how you might proceed . Structured,
. Evolving, flexible, genera specific
. Detailed pl
Data
. Descriptive . Quantifiabl

. Personal documents . Counts, me

—_ —~

tested by the Levene test.
When variances are unequal, the withhi-cell distribution are also skewed. In such
shuations transformation of data is used by many scholars to remedy the problem

(SPSS 1999). For both test 1 and test 2 the Levenetest based on means, which tests
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for equality of group variances, is highly significant (F= 15.150, p value < 0.0005;
F=9.947, p value< 0.0005, respectively). This shows that the nuU hypothesis that
variances with the groups are equal has been upheld.

Having established that the data/samples are from normal populations and that
the variances between the groups were homogenous, analyses that utilise these

assumptions could now be undertaken.

Comparison of Respondents' Performance on the Anatomy Research Test

Figure 4.9 and 4.11 illustrate the performance of the groups on test 1 and 2. Note

80
C
6_0 L
40 4
209
=
0w
= ] i i )
M 56 48 4 2
Preclinical 3 Preclinical 4  Clinical students Doctor
STATUS
Figure 4.9
Markson Test 1 by Groups

that test 1 is scored out of 80 whilst test 2 is out of 100.
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Key to Interpreting Figures 4.9 and 4.11

Pure Anatomy Test (Test 1)

The striking feature about the resuhs of test 1 was the poor performance of the
doctors (mean 38 with standcU"d deviation 3.2021). The median score for the
doctors was 38 marks. The best performing group on test 1 was the preclinical 4

achievhig a mean of 61 (standard deviation 1.1875) and a median of 61 marks.

« Values more than 3 box-lengths
Preclinical 4 also had the highfishiscatetbf gerdbatipgestsenies)vas widest in the

doctors group with%Z, ie, h%@#f%@ﬁm@%@%fféﬁg?m?S The order

(best to worst) performance on test 1 was preclinical 4 (mean 61), clinical students
Largest observed value that is not

(mean 51), preclmical3 (mean 48), and last doctors (mean 37). If 50 percent is

sorvdared thePhQUHIRL 21D RERFENTILE

cases have
Values (

MEDIAN

25th PERCENTILE

Smallest observed value that is not an
outlier

Values more than 1.5
box-length from 25th
percentile (outliers)

Values more than 3
box-lengths from 25th
percentile (extremes)

Figure 4.10 216



in UNZA School of Medicine, for test 1 the doctors, as a group, failed their pure
anatomy test.
It is worth noting that the clinical students (year 5 and 7) performed better than

the preclinical 3. This was because the clinical students completed their formal

10

BO=

60 —

40+

209

g
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W= 66 48 45 22

Preclinical 3 Preclinical 4 Clinical students Docto

anatomy courses at least ayear earlier.
STATUS

Figure 4.11
Marks on Test 2 by Group

Clinical Anatomy Test (Test 2)

The striking feature about the resuhs of test 2 was the poor performance of the
preclinical3 with a mean of 43 (standard deviation 1.0099) and a median score of
43. The best performing group was preclhiical 4 with a mean of 64 (standard
deviation 1.0963), and a median of 64.5. Preclinical 4 also had the highest score of
79 per cent. The range of scores was widest for the doctors with 59 (maximum =

71, mmimum =
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potn test 1 ana test 2.

Pure anatomy test (test 1). At 0.05 level on test 1; there was a sigiuficant

difference between the mean scores of preclinical 3 and those of preclinical 4 and
doctors. There was no significant difference with those of clinical students. The
mean scores of preclinical 4 were significantly different from all the groups. The

12). The order (best to worst) of performance on test 2 was preclinical 4 (mean 64),

preclinical 4 scored on average 23 marks higher than the doctors, 12 higher than the
chnical students (mean 62), doctors (mean 50) and precimical 3 (mean 43). If 50

precimical 3, and 9.5 higher than the
percent is considered the pass mark, as is the policy in UNZA School of Medicine,
for test 2 the prechnical 3, as agroup, failed the cimical anatomy test.

It is worthy noting that the preclinicaW takes a clinical anatomy course. In this
mstance even if they are not yet a clinical class their knowledge of anatomy as

applied to clinical condhions was comparable to clinical students and better than

that of doctors.

Do the Groups Know Different Kinds of Anatomy?

Muhiple comparisons of the groups' scores (analysis of variance) were done ushig
the Bonferroni pairwise method. It is widely accepted that when the number of
comparisons is small the Bonferroni method is more senshive in detecting
differences whilst the Tukey method is more senshive in larger number of
comparisons (SPSS, 1999). The analysis of variance was undertaken to test if any
statistical differences existed among the means (average scores) for the four groups

in test 1 and 2. Table 4.14 shows the rélilts of the Bonferroni pairwise method for
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clmical students. The clinical students' mean scores were significantly different
from the doctors. The former scored, on average, 13 marks higher than the doctors.
It is notable that the doctors’ mean scores were significantly different from all the
groups. The doctors, on average, scored 23 marks less than preclinical 4, 13 less
than clinical students, and 10.5 less than the preclinical 3. The doctors' knowledge

of pure anatomy was significantly less than that of preclinical 4, cimical students,

Table 4.14
Bonferroni Tests for Statistical Differences of Scoreson Tests 1 and 2 by Groups

Qualitative Quantitative
Goals
. Develop sensitising concepts . Theory testing
. Describe multiplerealities . Statistical description
. Develop understanding . Show relationship between variables
. Empowerment of marginalized groups . Prediction
Design
¢ Hunchas to how you might proceed e Structured, predetermined, formal,
. Evolving, flexible, genera specific
. Detailed plan of operation
Data
. Descriptive . Quantifiable coding
. Personal documents . Counts, measures
. Field notes . Operationalised variables
. Photographs . Satigtical
. Official documents/artefacts
Sample
. Small . Large

* = The mean differenceis significant at the 0.05 level

and preclinical 3, in that order.

Clinical anatomy test (test 2). At 0.05 level on test 2 there was a significant

difference between the mean scores of preclinical 3 and those of all the other
groups. All groups, on average, scored higher than the preclinical 3; preclinical4 by

20.5 marks, clinical students by 19 marks and
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doctors by 6 marks. The prechnical 4 group was different from the doctors and
preclinical 3. On test 2 the doctors scored 14 marks less than the preclinical 4.
Notably, there was no difference between preclinical 4 and clinical students.
However, a significant difference between the mean scores of clinical students and
doctors existed, doctors scored, on average, 12 marks less than clinical students.
The prechnical 3's knowledge of clinical anatomy wassignificantly less than that of

all the groups that had clinical experience.

220



Core Anatomy = Type 1 Anatomy (prerequisites) + Type 2 Anatomy (clinical

anatomy)

Type 1 anatomy (prerequisites): Anatomical terminology (body poshions,
movements and anatomical intemafional nomenclature), basic tissue types (muscle,
nerve, ephhelia, connective tissue), the skeleton (axial and appendicular) and

muscle Section 5

Core Clinical Anatomy for Undergraduate Medical Education

Definition of Core Clinical Anatomy The study found that

there were two types of anatomical knowledge. One that was the knowledge
possessed by precimical students and the other possessed by the clinicians. Sinclair
(1975) labeUed these two types. Type 1 anatomy and Type 2 anatomy. The first
refersto the classical anatomy of the Flexnerian curriculum, that is, the components
of gross anatonty, histology, embryology, and neuro-anatomy. The second is that
which refers specifically to the application of anatomy to clinical shuations. The
study identified this similar categorisation, .however, the content of each
categorisation is specific to the study fmdings. By this study, core clinical anatomy
for undergraduate medical education mcludes basic anatomy concepts from type 1
anatomy, here labelled prerequishes angl type 2 anatomy (clinical anatomy) which

are concepts that are mostly applied to clinical practice.



groups, regions of the body, the structure and function of body systems, general

embryology (gametogenesis, gastrulation, embryonic period, foetal period).

Type 2 anatomy (clinical anatomy): Anatomy themes found in clmical methods
(seethe 67 themes); anatomical hiterpretation of clinical data (tissue, organ, region,
system - TORS- analysis); anatomical knowledge that determines success and/or
failure in clinical practice; conceptua understandmg of the role of anatomy in
clinical practice; high-CAKI clinical cases; anatomical basis of common clinical

procedures and operations; interpreting common clinical images.

Type 1 anatomy identified here is considered a prerequishe with regard to laymg

afoundation (prior knowledge) on which to build knowledge of Type 2 anatomy.
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CHAPTER \Y
DISCUSSION
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Section two, "Developmental Testing", discusses the UNZA clinical anatomy
coursein view of the available hterature, and evaluation of the course.
Section three, presents a clinical anatomy curriculum based on the findmgs of

this study, and theoretical considerations from the Iherature.

Introduction

This study defined the core clinical anatomy for undergraduate medical education.
The content was defmed by an investigational research strategy, m contrast to the
numerous textbooks and reported courses that used arbhrary methods of selection
of material. This chapter discusses these fmdings. The chapter is divided into three
sections:

Section one, "Core Clinical Anatomy for Undergraduate Medical Education”,
discusses the content as defmed by the study. The strategy of using needs
assessment as evidence-based practice for curriculum development is discussed
first. Each of the components of the core clinical anatomy content are then
discussed: comparing and contrasting whh the literature and highlighting any
original contributions of this study. The assertion that the anatomy taught in
tradhional (Flexnerian) curriculawas different from that used in clmical practice is
discussed in the sub-section The Different Kinds of Knowledge of Anatomy: The
Two Anatomies". Section one concludes with a crhique of the research design and
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nature of essential duties for general practice; the relevance of clmical
competencies to clmical practice by the general practitioner.

2. The anatomy needs in clhiical practice. Fmdings related to the range of
knowledge of anatomy as they related to the essential competencies of

clinical practice.

To understand the essential competencies of clinical practice the study investigated
the components of clinical practice and the disease burden of Zambia. As such,
there was investigational support for hnking trahiing goals in anatomy to clmical
practice. Understanding clinical pr&sutéo@arid the disease burden contributed to

ensUALAg. Bt RIRORSY 1M ST a2 RREL i SEPRG A ppmphasis for
undergraduate medical

Needs Assessment as Strategy for Evidence-based Curriculum Development:

Assessment of the Anatomy Needs for Clinical Practice The views and fmdings of

various scholars on needs assessment and evidence-based practice are presented
before the components of clinical anatomy (the other part of the core) found in this
study. This is an effort to set the context and justification in order to allow

continuity of presentation of the core clinical anatomy components.

Needs A ssessment

Primary findings from the study fell mto two categories as outlined below:
225

1. The nature of a doctor's clhiical practice. Fmdings relathig to the generic



overall perspective should always be home in mind: what do doctors do? what
affects what they do? how do they do h? Allen and Roberts (2002) reported an
innovative programme that correlated anatomy, clinical medicine and radiology.
The reason for the innovative programme was: "Clinical applications make thmgs
easy to remember and help to relate to the big picture... you forget to think
clinically when memorising anatomy, so this brought back the focus." Latman and
Lamer (2001) recommended that the gross anatomy course content and teaching

education in Zambia. After defining what consthuted chnical practice and the
methodologies should be responsive to the needs of each clinical specialty and that

disease burden, the study investigated the mteraction of knowledge of anatomy
the educational philosophy in medicme should be to prepare students for theh

whh clmical practice: what kind of knowledge of anatortty was required, m what
specific clinical practice. All the above views were also expressed
amount and how h was used.

Other scholars have advocated this approach: Monekosso (1998) asserted that
the doctor-patient encounter should serve as the catalyst for medical education
reform In order to do this, he recommended that educationalists should profile the
medical doctor with regard to history-takmg, clinical examination, selection and
interpretation of resuhs of investigations, treatment and rehabilitation. He
concluded that whh this approach the curriculum would focus on clmical problems,
clinical methods, and clinical management. Included on the list, by Monekosso
(1998), of a doctor's profile were professional thmking, that is, critical scientific
thinking, clinical decisionmaking, and problem-solving. In planning education in
medicine Odimba (1999) advised that determination of population’'s and individual

needs were a necessary prerequishe step. Squires (2002) maintained that while
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Bradley (2001) contended, enhanced learning curves of clinical skillsin latter years
of medical education. This link of the integration of basic sciences and clinical
skills to the leaming curves may be; important for learning the anatomical basis of
clinical procedures. Jolly (2001) reported a lack of preparedness for practical
clinical skills, such as suturing and nasogastric tube insertions, amongst
pre-registration house officers in the UK. Considering Miller's triangle of clinical
competence, i.e., base to apex - knows, knows how, shows how, does- it can be

by Bligh et al. (2001) in the treatise "PRISMS: New Educational Strategies for
argued that knowledge of anatomy and hs basis for clinical procedures and other

Medical Education”. Bligh et al. (2001), hi part, argued that future curriculawould
clinical skills contributes to clinical competence and performance (Rethans et al.,

emphasise clinical practice and would be more relevant to communhies. The
2002). Thefindings by Jolly (2001) were in agreement with those of Board and

relevance to communities was also emphasised by Bimdred and Gibbs (2002) who
stated that planners of medical curriculamust mcorporate the burden of disease and
heahh needs of their locales; importing curricula from other locales may be
mistaken because of the variability of burden of disease and health needs. In this
regard. Gate (2002) argued that setting global (intemational) standards was not
equivalent to identical educational content and that the means by which educational
objectives were derived should, necessarily, reflect local health needs. Thus
education planning and research should address the relationship between teaching
and subsequent clinical practice (Bligh, 2003). With regard to practical chnical
processes many views have been reported. Bradley (2001) argued that when
trairung was stmctured to core clinical skills, such as communication,
history-taking, and physical exammatigzr;, and mtegrated with basic sciences it

represented the synergy of basic sciences and clinical training. This approach,



teachmg anatomy is supported by this approach.

These considerations of what the clmician does and how anatomy affects these
roles should rightly be considered the "Needs Assessment” for a proposed
curriculum of clinical anatomy. This study's findings are based on a "Needs

Assessment”.

Evidence-based Practice

Mercer (1998) who surveyed basic practical skills of final-year medical schoolsin
The question of evidence to support practices m clmical anatomy was raised in the

a United Kingdom university medical school. Board and Mercer (1998) found that
hterature (Jones et al., 2002). Questions conceming evidence to support the basis of

lack of knowledge of basic practical skills as well as inability to perform them was
many medical education reforms were also raised (Monkhouse & Farrel, 1999;

distressing to doctors and dangerousto patients. Whh regard to cognhive processes,

clmical reasoning and relevance was core. Schuwirth (2002) asserted that there was
insufficient evidence that teaching reasonmg processes separately from content
was effective. This view was consistent with the findings of Evaet al. (2002) who
stated that the expert in medicme becomes so by virtue of ability to arrive at a
correct diagnosis and exploit the information that confirms the diagnosis; and
sensitivity to data that discriminates differential diagnoses. These are consistent
with efforts to teach specific anatomical content with regard to the use of anatomy
hi clinical reasoning. The clinical reasorung strategy for how anatortiy contributes
to clinical reasoning is constructed from the hypothetico-deductive theory.
Although differences in problem-solving may not be dependent on the method of
problem-solving (hypothetico-deductive theory in this case) content and
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2. Inflections of anatomical terms, which imply that an anatomical stmctureis
mvolved, e.g., peritonitis, uveitis, and arthroscopy.
3. Histological/microscopic terms, e.g., endothehum; leucocytes, macula

densa.

This study found that 40 percent of the content in clinical methods leaming is
anatomical knowledge. A student that does not posses this anatomical knowledge,

or does not leam it at the time, cannot comprehend 40 percent of the content sheis
Colliver et al., 2003). Others (Norman, 1988; Norman & Schmidt, 2001; Kwan,

attempting to leam in clmical methods. This indicates that the clmical methods
2001; Leung, 2002; Colliver, 2002; Smits, Verbeek, de Buisonje, 2002) questioned

textbook either presupposes already existmg anatomical knowledge or expects the
the evidence on which the problem=-based leammg recommendations were based. If

leamer to acquire anatomical knowledge concurrenga/_. Several. workers
clmical anatomy is to become an essential component of medical education, it will

LMcGregor _ _
ave t0 be evidence-based. This study has endeavoured to base hs

recommendations on evidence.

Discussion of Components of Core Anatomy

Pre-requisite Anatomy (Type | Anatomy) hi Hutchmson's

textbook (Swash, 1989), from atotal 17,223 recordmg units 10,162 (59%) were
found to be general anatomy indicators. Of the'10,162 general anatomy mdicators
6,980 (69%) were designated as technical anatomy terms (Table 4.1 m the results
chapter). Technical anatomical termsincluded the following:

1. Named anatomical stmctures, e.gz.,zgfemoral nerve, duodenum, ischium.



Anatomical Terminology

The study found that anatomical nomenclature was a requhement based on the
findings that clinical methods included named anatomical stmctures, for example,
femoral nerve, brachial artery; inflections of anatomical terms, for example,
peritonitis, arthroscopy. Anatomical planes, such as, coronal, and cross-section
were also used. Addhionally, descriptions of movements like flexion, extension,

1932; Baxter, 1950; Bruce et al., 1964; Smout et al., 1969; Lachman, 1981;
abduction, and adduction were dominant in the chapter on the locomotor system.

Lumley, 1996; Elhs, 1997, Backhouse & Hutchings, 1998; Stem, 1999), m theh
The learning of anatomical terminology and concepts, m the hterature was

textbooks, assumed prior knowledge of anatomy, whereas, others (Healy, 1969;
supported by

Snell, 1986; Basmajian & Slonecker, 1989; Mathers et al., 1996; Moore & Agur,
1996; Sinnatamby, 1999) provided detailed anatomical knowledge alongside
clinical application. The latter approach implies that the authors expect the student
to leara the anatomy at the same time as hs application to clinical situations. The
consideration of these approaches is important: the first, could perpetrate the
tendency to consider anatomy as a discipline in its own right and for its own sake.
The second, may approach anatomy in a superficial and simplistic manner. The
difficuhy arises when attempts are made to defme the pre-requishe core anatorry:
how much of it, when, and how should it be taught. For this study, the identification
of prerequishe anatomy was based on the findings from content analysis of a
clmical methods textbook, participant observation of clinicians, and the

taxonomies of anatomical knowledge that determine success and/or failure in

clinical practice derived from the crhical incidence survey of clinicians.
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anatomical terminology and basic anatomy concepts, is required before leaming the

details of application of anatomy to clinical practice.

Clmical Anatomy (Type 2 Anatomy) Prominent Anatomy

Themes in Hutchinson's Clinical M ethods The prominent anatomy themes could be

categorised into three: anatomy concepts, anatomy of clinical examination, and
the recommendations of AACA (1996) and Fasel et al. (1998). Snell (1986),
anatomical knowledge specific to clinical cases. These three themes are applicable
Basmagjian & Slonecker (1989), Mathers et al. (1996), Moore & Agur (1996) and
to:

Sinnatamby (1999), in their textbooks, also provided these basic principles.

Anatomy Basic Concepts

The basic principles include the structure and function of basic tissues (muscle,
nerve, ephhelia, and connective tissue), the regions of the body, and the structure
and function of body systems. The protocols for history-taking, and physical
examination in Hutchinson's Clinical Methods (Swash, 1989) were both based on
the regions of the body, and body systems. The structure and function of regions
and systems formed the basis of assessment of normality. Clinical reasoning, as
deduced from cognhive processes of the doctors, also included an assessment of the
integrity of the body systems. Knowledge of developmental anatomy was required
for comprehending congenital abnormalhies ched by Hutchison's Cimical Methods
(Swash, 1989), deduced from the observation of clinicians and the review of
clhiical data.

231

These resuhs indicate that a background of anatomical knowledge, i.e.,



reviewed for this study. This concept was, however, prominent in the clinical

methods textbook (Swash, 1989) and should be recognised by this merit.

Example 2. Topic: The Sensory System - Spinothalamic tract. Under the sensory
system in table 4.2 only the spinothalamic tracts were identified as a prominent
theme. One could consider this approach superficial. Nevertheless, the central

1. Systems: Locomotor system; Gastrointestinal tract and abdomen; Nervous
nervous system was covered in three different chaptersin clinical methods: the

system; Cardiovascular system; Respiratory system _ _
nervous system, the unconscious patient, and psychiatric assessment. This provides
2. Regions Organs, and Tissues: The eye; Skin, nails, and hair; Ear, nose, and
throat; the blood; Kidneys and urme.
3. Selected clinical phenomena: The unconscious patient; Genitalia and

sexually transmitted diseases, Examination of women; Examination of

children; Usmg the laboratory; Psychiatric assessment.

The content to be included under each of these headings are listed m the results
(table 4.2). While from an anatomical point of view the content, in some topics,
could be considered incomplete, superficial, and obscure h must be recognised that
the aim was to define the core anatomy concepts from the clinical methods and not

to be comprehensive. Below are afew examplesto which this statement may apply.

Example 1. Topic: Growth of hair; anagen, catagen, and telogen. It is possible to
consider this topic obscure because h is ngf usually mcluded in anatomy course and

books. Thistopic was not listed in any of the clmically oriented textbooks that were



Anatomical Basis of Common Clinical Procedures

Tables 4.8, 4.9, and 4.10 (Results) list the common clmical ward and theatre
procedures, and operations. Figure 4.1 (Results) depicts the role of anatomy in
practical processes. This is a concept that was commonly missing in anatomy
teaching. While references were made to apphcation of anatomy in clinical

three opportunities to leam specific concepts about the nervous system; in
procedures, for example, lumbar puncture in learning about the vertebral column

particular, for the sensory system opportunities were available in at least three
and cerebrospinal fluid circulation, the references were isolated and did not portray

sections, i.e., segmental innervation, dermatomes of the body, the lobes of the bram
the importance of anatomy to this component of clinical practice.

and the functional centres. Therefore, while h is true that, considered in isolation, a
topic may appear superficial or seem to have omitted important concepts,
considered hohstically, several opportunhies were available at different but
appropriate times.

These examples illustrate the pohit that h is possible to omit or include
‘perceived’ important concepts depending on the viewpoint of the study or author.
Some of the concepts listed in this study but not used in almost all of the anatomy
books reviewed, for the study included: growth stages of hair (anagen, catagen,
telogen); the anatomy concepts important for assessment and management of the
unconscious patient; the relationship between myocardial regions, coronary
vessels, and the electrocardiograph; developmental milestones (central nervous
system development); the limbic system The point being that this study focussed on
the anatomy requhement of clinical practice while other authors focussed on
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practice (e.g., proctoscopy, uretnral swap). 1ne NSt by VOercke and kika (2uuz),
was different from that found in the study probably because the M oercke and Eika
list was based on the competencies required for clinical practice for the newly
graduated physicians but the list from this study was generated from clinical

procedures commonly encountered in Zambia.
The practical processes included, ability to read clinical images like x-rays

(which are based on recognising anatomical structures); anatomy for orientation (in
terms of a body map); and anatomy as an outcome determinant (knowledge of
anatomy was observed as being important hi determining success or failure in
practical procedures such as lumbar puncture, pleural tap, and cut dovm) and
potential complications (doctors who lacked anatomical knowledge were more
likely to cause complications, such as, injury to nerves or excessive bleeding).
Thus, competence in practical procedures is important in clhiical practice (Board
and Mercer, 1998). Board & Mercer (1998) identified nine practical skills, which
they considered commonly required for the daily activhies of the pre-registration
doctor in the United Kingdom. They observed that lack of knowledge of basic
practical skills, together with hiability to effectively and efficiently perform them,
was dangerous to the patient. Moercke and Eika (2002), in their survey, grouped
the procedures under the headmgs: emergency procedures (e.g., securhig patient
airways, endotracheal hitubation, performing an ECG, setting up an 1V drip),
casualty procedures (e.g., simple wound suturing, ophthalmoscopy, local nerve
analgesia), gynaecology-obstetrics procedures (e.g., Apgar scoring, examinmg the

newbom, cervical swab, estimating pel¥1%, normal vaginal delivery), and general
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( 1ISSUE, Urgdl, Xeyiorl, Sy sLern) meuioa. 1nd 1s 10 sdy, ds ie Clnicida Cornsiuers
information cues he tests hypotheses about the possible involvement of the type of
tissue, organ, region or system. For example, in making a differential diagnosis of a
lump in the femoral triangle Ellis (1997) asserted that for each anatomical structure

shuated in that region, possible pathological conditions were considered, thus:

Anatomy in Clinical Reasoning (TORS analysis): Cognitive Processes Anatomy is

important for clinical reasoning. Other workers supported this assertion (VM 8224,
2001). Consideration of the clinical methods (history-taking and physical
examination) in light of what role anatomy playsin the process of clinical
problem-solving follows.

The hypothetico-deductive theory was thought to be more scientifically sound
(Homer and Westacott, 2000), was widely acknowledged in cognitive psychology
(Cohen, 1977; Kurkland & Lupoff, 1999) and was more widely apphed to clmical
reasonmg (Elstein et al., 1978; Jones, 1997; Bordage, 1999; Round, 2000; Eva et
al., 2002). Accordingly, the hypothetico-deducfive theory was the theoretical
perspective supported by the findmgs of this study (see resuhs: cogmtive processes
in concept map) but it raised many issues when applied to anatomy.

The hypothetico-deductive clinical reasoning theory sigrufied that the clmician
begins by interpreting cues (search unhs), which suggest the tissue (e.g. muscle,
nerves, bones, blood), organ (e.g. heart, liver, kidney, spleen, brain.), region of the
body (e.g. head and neck, axilla, hip) and system (cardiovascular, respiratory,

reproductive) that is the 'seat’ of the clifiical problem This process is the TORS
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consider each hypothesis.

Anatomical structurein the (Femoral) Possible pathological change
region

» Skin and soft tissue » Lipoma, sebaceous cyst, sarcoma
e Artery » Aneurysm of femoral artery
 Vein » Varix of the great saphenous vein
* Nerve * Neuroma of the femoral nerve

* Psoas sheath » Psoas abscess

* Lymph nodes * Any cause of lymphadenopathy

This approach was supported by the study data, 1) that indicated that anatomy
was used to identify structures that are involved m orienting oneself in the body
‘terrain’, understand concepts of disease whh an anatomical basis, and locate
structures, and 2) the common themes in clinical methods, i.e.. Systems, Regions,
Organs, and Tissues. According to the hypothetico-deductive theory the unhs of
clinical reasonmg are: 1) information search unhs (cues), and, 2) hypotheses.
Information search unhs tested whether the data generated was congruent to the
hypothesis and exit was attained to verify a hypothesis. If the test on the search
unhs was mcongruent, further test and operate pathways were engaged to verify or
disqualify hypothesis about which tissue, organ, system was affected. In a clinical
work-out these cues are generated from a medical history and the physical
examination. Applied to anatomy, the information cues are the symptoms and the
signs; the object of the clmical methods is to conduct the TORS analysis. A matrix
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Table 5.1 Cue-hypothesis M atrix.

Qualitative Quantitative
Goals
. Develop sensitising concepts . Theory testing
. Describe multiplerealities . Statistical description
*  Develop understanding «  Show relationship between variables
. Empowerment of marginalized groups . Prediction
Design
*  Hunchas to how you might proceed e Structured, predetermined, formal,
. Evolving, flexible, genera specific
. Detailed plan of operation
Data
. Descriptive . Quantifiable coding
. Personal documents . Counts, measures
. Field notes . Operationalised variables
. Photographs . Satigtical
. Official documents/artefacts
Sample
. Small . Large

. Non-representative . Stratified

Themmemtl mal mmmmeal D aa - g P SPCTN RN

NT = Nerve Tissue; MT = Muscle Tissue; ET = Epithelial Tissue; CT = Connective Tissue; RSP = Respiratory System;
CV S=Cardiovascular System; CNS = Central Nervous System; GIT = Gastro-Intestinal System; GUT = Genital Urinary System;
INT=Integumentary System; SKL = Skeletal System; BLD = Blood System.
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Involved Which region

Which organ

Based ofYHi§d 8&RHErdised set of routine questions that are pre-assigned the
EfOWBrPiidicates at the intersection in the matrix a+ for those that are poshive and
Anatomical Consideration of a CImical Problem

a- for thosethat are negative for that particular tissue, or system Named organs and
regions are entered in the last column and then a + indicated under the appropriate
system. Each physician's call for further investigations and fmally the mterpretation
of the combination of poshives and negatives for each system then leads him/her to
adiagnosis. Thus m clinical reasonhag (clmical practice) anatomy does play arole
in the evaluation of the hypotheses (which tissue, organ, region, system is mvolved)

- in decidmg whether a feature adds, dispels or does not contribute to the

hypothesis.

Is anatomy a consideration in this case?

Positive Negative
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and diagnosis how do we integrate h into clinical practice? Furthermore, isthere
mitigation for considermg the leaming of anatomy in clinical context, as opposed to
the traditional building block approach (pure anatomy followed by leaming clinical

sciences)? Cohen (1977) observed thus:
Applied to the hypothetico-deductive cimical reasonmg model, anatomical search

for the type of tissue, organ, system model is consistent with the fmdings of Elstein
et a. (1978) who speculated that the so-called routine questions in a workup
(history-taking, physical examination, and investigations) were really aimed at
testmg particular hypothesis (which tissue, organ, system) or at least determining
whether further inquiry into a particular hypothesis was warranted. They also
observed that a cue may be poshive, non-contributory, or negative to a particular
hypothesis. Consideration of other clinical problems, as in free-recall, the process
would take the pattem depicted in Figure 5.1

Cohen (1977) and Elstein et al (1978) argued that a purely inductive method of
gathering data until a solution emerged was never employed because the size of the
search space would be so enormous that a problem could never be finished in a
reasonable time. For this reason detailed anatomical knowledge only follows after
an inhial TORS analysis.

The same reasoning applies when interpreting imaghag films (e.g. x-rays), and in
understanding complex clinical condhions (e.g. homonymous hemianopia, coning
of the brainstem).
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More specifically Elstein et al. (1978), and Barrows and Tamblyn (1980)
advocated for the hypothetico-deductive method as a problem-solving strategy .
The Gestah approach theory, on problem-solving, wamed of a tendency to
perceive objects as serving only theh most common or most recent fimction
("functional fixedness"), which could impede problem-solving (Cohen, 1977). This
"How knowledge is arranged determines how we speak and how we understand,

could imply that students may perceive a section of anatonty astaught m a specific
how we solve problems and how we remember."

problem to be

Several authors (McGregor, 1932; Baxter, 1950; Healy, 1969; Lachman, 1981,
Snell, 1986; Ellis, 1997) noted that anatomy taught m the conventional (classical)
curriculum was forgotten by the time students were in the clinical years, and that
they failed to apply anatomy to clinical shuations (Balla et al., 1990; Scott, 1993).
Some reasons for these observations were offered: a) failure to integrate the
anatomy whh clinical shuations as seen by the physicians, b) lack of clinical
relevance of the anatomy taught, and c) the strict separation of preclinical (basic
science) years from clinical years.

Scholars proposed some recommendations to address the observations alluded to
above. One was that clmical context must be hicreased (McGregor, 1932; Baxter,
1950; Healy, 1969; Lachman, 1981; Snell, 1986; EUis, 1997), another was that
clinical context must be increased through the use of case studies (Elstein et al.,
1978; Lachman, 1981; Scott, 1993). Another recommendation was that students
should learn basic sciences in clinical context, use case studies and be taught
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principles to clinical applications. This, Elstein et al. (1978) claimed, was because
the classical curriculum did not offer enough early opportunities for practice.
Elstein et al. (1978) and Kurkand & Lupoff (1999) believed that carefully selected
problems were vehicles for building a store of memories (knowledge) as well as a
set of formal strategies and that if used in a case-oriented curriculum would easethe
only applied to that clinical scenario and fail to apply h to other situations. The
transhion from scientific facts to clinical application for the students.

Gestalt approach proposed that failure to solve a problem was often due to the
persistence of a rigid, inappropriate "set", which may have been established by
earlier experience, or by the way in which the instructions were phrased (Cohen,
1977). Patel et al (2001) expressed concern whh the teaching of problem-solving
skills, especially, the hypothetico-deductive. The concem was that knowledge
organisation and schema acquishion that were more important for the development
of expertise, should be enhanced rather than teaching particular methods of
problem-solvmg. Patel et al., further stated, that teaching basic science within
clinical context could have the disadvantage that once basic knowledge was
contextualised, it was difficuh to separate h from the particular clinical problems
into which it was integrated. Elstein et al. (1978) referred to this phenomenon as
limitation of transfer of the problem-solving process. They asserted that such a
finding and the findhig of case specificity should not lead to the conclusion that a
case-oriented curriculum was inappropriate. They indicated that on the contrary,
the limitations on the extent of transfer could help understand why some medical
students educated in a tradhional preclinical curriculum had difficulty adapting to
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2002). By analogy, a student who learns that anatomy is important in clinical
reasoning and clinical practice wiU leam anatomy with the purpose of applyinghin
clinical practice. This way, recall of anatomical information, when required, in
clinical practice would be enhanced. Of the three forms of memory probe; free

Network models in cognitive psychology (Cohen, 1977) alluded to the
recall; cued recall; and recognhion (Eva et al., 2002), the context of leaming

importance of frequency of use of concepts and links in memory. Bordage (1999)
anatomical knowledge would affect most the latter two forms.

also advised that the semantic qualifier could represent links to basic sciences; thus
two bodies of knowledge could come together, the anatomical and clmical, where
one was used to construct explanations for the other. The goal would beto get away
from rote memorisation of countless facts of anatomy and move toward building
meaningful repertoires of exemplars (patterns), recognising and seeking key
discriminating anatomical facts, and build conceptua understanding and indexing
of problem representation. Eva et al. (2002) asserted that the expert in medicme
becomes so by virtue of a) ability to quickly make a diagnosis and explore
mformation that confirmsthat diagnosis ("confirmatory data"), and b) senshivity to
data presented by the patient that may discriminate between the primary diagnosis
and thedifferential diagnoses (‘discriminatory data"). The TORS analysis considers
information from the patent (information cues or search units) to help quickly
arrive at which tissue, organ, region, system is affected and explores, at the same
time, information that confirms the diagnosis (hypotheses). This way of defining

the role of anatorrry in the clinical reasonhig process could enhance senshivhy to

information cues, a necessary virtue for4xpert clinicians. Moreover, the purpose

for which the leamed material was leamed i< imnortant in its recall (Fuva et Al



and cognhive processes (the two applications of anatomy in clinical practice). The
study also contributed to identifying the amount and nature of anatomical concepts
inherent in clinical methods (see resuhs: table 4.2) and has discussed how it is

probably used in the clinical reasoning (TORS).
In considering the TORS analysis, h is necessary to answer the question posed by

Schuwirth (2002): "Can clinical reasoning be taught or can h only be leamed?' The
idea of TORS analysis is dependent on interpreting the fmdings from the
established and standard clinical methods (history-taking and physical
exammation). The history-taking protocol, according to Elstein et al. (1978) and
Barrows & Bermet (as quoted by Jones, 1997) is a model of the
hypothetico-deductive problem-solving. By inference the TORS analysis is a form
of hypothetico-deductive problem-solving; can h be taught? Schuwirth (2002)
asserted that there was lack of evidence that teaching reasoning process separate
from content was effective. Mandin et al. (1996), Norman et al. (1997), Kurkland &
Lupoff (1999), argued that a generalised problem-solving process did not exist in
medicine but instead 'problem specificity’ was the mle. In the case of TORS
analysis, if many experts considered an identical case history usmg the TORS
analysis method, very high concordance (agreement) would result (this was not
investigated but is being noted, here, as apossible future investigation). In addition,
TORS analysis is specific to anatomical interpretation of acase history, and as such
is specific to a specific task. Based on this, TORS analysis should be part of the
learning process for students.
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undergraduate medical education is the crucial period durmg which the student
becomes familiar with the clinical shuations in which knowledge of anatomy plays
an important role. The critical incident reports are discussed, below, by themes;

Anatomical knowledge that contributes to ability to: Extract body fluids.

Meningitis is a common disease in Zambia. The basic investigation recommended,

when this diagnosis is made, is the collection of cerebrospinal fluid (CSF) for

Themes of Anatomical Knowledge that Determines Success and/or Failure in

Clinical Practice

Crhical incidents, in which anatomy determined the outcomein a clinical shuation,
be h success or failure, were collected from doctors using self-report
guestionnaires. The incidents were grouped into fifteen themes. There were no
previous studies, m the hterature, vwth which to compare.

Doctors reported 221 crhical hicidents hi which knowledge of anatoniy resuhed
in a successful or unsuccessful outcome m aclinical situation. The major themes of
knowledge of anatomy associated with both successful and unsuccessful clinical
outcomes are presented in the resuhs chapter.

The anatomical basis for all the shuations resulting in success or failure in clinical
shuations are important in the training of the future general practhioner. An analysis
of commonly recurring successful and unsuccessful critical incidents, due to
anatomical knowledge, can be used by medical educators to accelerate the leaming
of medical students during their clinical,clerkships, and has implications for the

planning of the anatomy teaching m undergraduate curricula Therefore,



Carmulate veins.

Life-saving procedures like re-hydration, blood transfusion, intravenous therapy, or

intravenous injection of antibiotics are dependent on having a cannula placed in a

microscopy, culture and sensitivity tests. The doctor hasto collect the CSF from the
subarachnoid space of the spinal cord. The procedure involves inserting a needle
through several anatomical structures to reach the vertebral canal and fmally the
subarachnoid space which contains the CSF. In addhion, precautions have to be
taken not to cause injury to the spinal cord, and avoid the serious complication
cahed coning (hemiation of the brainstem through the foramen magnum; hemiation
of parts of the cerebellum through the tentorial hiatus). This example, of the
anatomical considerations of alumbar puncture, illustrates the role of knowledge of

anatomy in extracting body fluids.

Collect venous blood. Many doctors reported incidents in which the routine

procedure of drawing venous blood (phlebotomy) became problematic dueto veins
not being easily visible or palpable. Important clinical decisions were usually based
on laboratory fmdings from venous blood (e.g. levels of ureaand electrolytesin the
blood) and as such gettmg a sample of venous blood, sometimes, attakied priority
status in clinical practice. Many doctors reported incidents in which they had to
resort to knowledge of anatomy, that is, known pattems of the distribution of veins

or the surface markings of deep veins, to 'blindly’ obtain venous blood.
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Furthermore, bleeding is acommon complication of surgical and accidental
trauma, and h can be life-threatening. Many doctors reported incidents of how

knowledge of anatomy was used to ligate a

vein. Strategies reported in the section above (phlebotomy) were used to access

veinsin life-threatening shuations.

Insert tubes or trocars into body cavhies. In many medical emergencies

securmg an airway was of fundamental importance. A conmaon way of ensuring a
stable airway was endotracheal intubation, a very common procedure in the
hospitals. Endotracheal intubation made the difference between life and death in
shuations where the patient required assisted ventilation, such as during an
operation or when placed on aventilator. Knowledge of anatomical landmarks and
the appearance of stmctures at laryngoscopy was key to the success of endotracheal

mtubation. This is but one example, tracheostomy and laryngostomy are others.

L ocating nerves.

Peripheral nerve blocks (local anaesthesia) are common and in many mstances may
be the most convenient way of doing an operation. The begirming point in such
instances is locating the nerves. In addhion, to prevent hiadvertent injury to nerves
the doctor must be aware of which nerves are at risk and how to avoid injuring them
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Locating blood vessels. Doctors fi-equently palpate for arterial pulses.




doctors, reported instances of failure, in this life-saving procedure, because of lack

of knowledge of anatomy associated with the procedure.

troublesome bleeder or how lack of anatomical knowledge resulted m the loss of

lives because of uncontrohed bleeding.

Avoiding accidental injury to important structures. Several doctors,

workmg in obstetrics and gynaecology, reported incidents of inadvertent injury to
the ureters during a hysterectomy resulting in a potential life-threatening and
serious medical calamity. This example demonstrates well the assertion that
knowledge of anatomy is an outcome determmant of clinical procedures.
Sometimes serious injury is caused by what are considered common and safe
clinical procedures. A case in pohit was reported hi one incident where the doctor
caused a foot drop due to injury to the common peroneal nerve when inserting a

Steinmann's pin in a patient with a fracture of the femur.

Locatuig important stmctures. spaces, cavities. Several doctors reported

how knowledge of anatomy, or the lack oi" h, influenced decisions and the eventual
failure or success of doing a pericardiocentesis. Perhaps, due to the high incidence
of tuberculosis in Zambia, more doctors found themselves in situations which
required them to drain fluid from the pericardial cavity. When fluid accumulatesin

247
this space it impedes the contraction of the heart (cardiac tamponade). Many



one to comprehend the anatomical arrangement of the corticospinal tracts (cortex,
corona radiata, intemal capsule, descending fibres, decussation, upper motor
neurones, lower motor neurones). To explain hydrocephalus requires the

knowledge of the cerebrospinal fluid circulation
Accessing internal organs at operation. Exploratory laparotomies are

common in hospitals. Most are performed by surgeons, but in many instances,
where there are no surgeons, general practice doctors may be called upon to
perform this operation. An example of this theme, is the incident reported where
locating the ligament of Trehz (suspensory duodenal ligament) helped the operator

to locate, identify, and inspect the duodenum, jejunum, ileum, and colon.

Describing and interpreting plain and special x-rays. In interpreting plain

x-rays, which are very common, the beginning point is to identify all visible
anatomical stmctures and assess them for normality. In special x-rays e.g.,
arteriograms (x-rays of arteries whh special contrast), hysterosalpingograms
(x-rays of the utems and Fallopian tubes whh a special contrast) all the anatomical
stmctures have to be first identified. In recent times, cross-sectional anatomy has
attained more prominence due to the introduction of CT scans which rely, mainly,

on cross-sections of the body.

Making clmical decisions. Knowledge of anatomy also formed the basis of

comprehending clinical concepts, understandmg the pathogenesis, and explammg

clinical phenomenon. For example, to understand the sequelae of a stroke requires



and the anatomy of the cerebral ventricular system. Clinical decisions are based on

such understanding of disease phenomena.

Surgical repair of structures. This is an important anatomical consideration

because to restore function, and shape and form, careful attention hasto be paid to
the topography of the injured structure. This anatomical knowledge may determine
what is cosmetically acceptable or not for facial repairs, such as repairs of the

eyelids or lips.

Recognise developmental basis of clhiical condhions. Neura tube defects

(spinabifida, hydrocephalus) and ventricular septal defects consthute the larger
percentage of congenital abnormalhies seen at UTH paediatrics (Neonatology Unh
Records, UTH). Thedoctor requires anatomical knowledge to recognise, describe

and manage these, and many other congenhal abnormalhies.

Comprehend histological reports. This is an important theme because the

three common themes of pathology in Zambia are infection, trauma and
malignancy. For malignancies, specimens are sent to the pathology laboratory for a
histopathological report.  Knowledge gf fissue types enables comprehension of

such reports.
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Detail of Anatomical Knowledge

The differences in amount of technical anatomical terms made known by the
content analysis of Hutchmson's Clmical Methods (Swash, 1989) suggested that
different topics demand varying amounts of anatomy detail. Table 4.1 shows the

hierarchy of chapters in terms of total anatomy indicators ratio. In this hierarchy
Summary of Impact of Anatomical Knowledge on Clinical Practice The reports of

more anatomy mdicators were found on the chapter on the eye, then by the
the incidents mdicate that anatomy was used with remarkable diversity in clinical

locomotor system and progressing to the chapter with the least anatomy hidicators.
practice. Information obtained from the critical mcidents has important

The highest Technical
implications for patients, medical students, and medical educators.

The anatomical knowledge used in clhiical situations was noted to be specific to
the clinical shuation and the task at hand, and in many cases had to be detailed.
This study has generated detailed accounts of clinical hicidents in which

knowledge of anatomy determines success and/or failure.

The data produced in this study found that anatomy did impact and was required
for clmical practice and the lack of it in many instances explamed poor
performance reported in medical education, for example, m surgery also alluded to
by Ellis (2002). The awareness of the importance of anatomy m clinical practice
perhaps explains the resurgence of anatomy in medical schools that drastically
reduced time for anatomy in the curriculum, for example, the University of Texas

Medical Branch at Galveston.
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Scoring the CAKI.

The CAKI is scored in three domains (diagnosis and concepts, investigations, and
treatment) and the composhe score arrived at by adding these scores in the final
Anatomy Terms Ratio (TATR) was for the cardiovascular system (0.85) whilst the
CAKI, that is, n(DC) + n (1) + n (T) = CAKI

lowest TATR was for the psychiatric assessment. This fmdmg entails that a leamer
is likely to encounter many more technical anatomical terms in leaming about the
cardiovascular system than they would in leaming psychiatric assessment.

Having reviewed the clinical condhions that preoccupy the doctors, the clinical
cases were each graded for the detall of anatomical knowledge required for
diagnosis and concepts, interpretation of investigation materials, and for
management, using the Case Anatomica Knowledge Index. The CAKI
differentiated low anatomical cases from high anatomical cases. For surgery the
high-CAKI cases were intesthial obstmction (CAKI = 12), head mjury (CAKI =
12), inguinal hemia (CAKI = 10). For Obstetrics the high-CAKI cases were cancer
of the cervix (11), ectopic pregnancy (9). Medicine and paediatrics had lower
scores for their high-CAKI scores, heart disease (8), pneumonia (7), pulmonary
tuberculosis (7). The CAKI was validated by over 40 respondents from all four
major clmical disciplines. The statistical tests (tables 5.5 and 5.6) showed that the
CAKI was reliable and consistent. The data from this study has shown that the
amount of detail of anatomical knowledge required to deal whh a clinical case

varies from case to case and that it can e consistently measured. The theoretical

considerations for the CAKI, based on the studies results, are discussed below.
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Theoretical mterpretation of CAKI. The operational definhion adopted

defines CAKI as the detail of anatomical knowledge that is required to understand
the altered stmcture/function or basis for diagnosis, investigation and
Wheren(DC) isthe scorefor diagnosis & concepts domziin, n(1) isthe score for the
treatment of a clinical condhion. Detail is

Investigations/clinical procedures domain, and n(T) is the score for the treatment
domain. The maximum possible score for the CAKI is 15. The fmal score can be
used to rank several clinical conditionsin order to prioritise the clinical cases to be

taught and also to identify anatormcal leaming issuesfor agiven clinical condition.

Theoretical base of the domains. The three domains (diagnosis &. concepts,

investigations and treatment) are based on simple theoretical reconstruction of the
elements of clinical practice. Diagnosis, has specific pre-requishes, among which
the more important are history-taking, physical examination and the interpretation
of the information gathered in a clinical reasoning process. Investigations serve to
confirm or reject hypotheses that are present as the probable diagnosis and
differential diagnoses. This may include interpreting imaging films such as x-rays,
computerised axial tomography scans, and magnetic resonance imaging. After the
diagnosis and mvestigations the clinician constructs a treatment plan. The
treatment may be administration of drugs by mouth, or by intravenous infusion or
manipulation of altered stmcture (anatomy) back to hs normal state. It may be by

invasive procedures that will require*#&natomical knowledge to facilhate the
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h is more valid to base decisions of what is taught in clinical anatomy on empirical
means than to use personal experience and intuhion alone. Second, that the
mdividual using the tool has medical qualifications to enable them judge the scores
for each domain.

The CAKI provides an approximation about the detail of anatomical knowledge

unidimensional phenomenon, and is theoretically measurable on a cumulative
required for clmical cases. The scoring of a scaled sequence of mdex hems is a

scale. This defmition iswarranted by the character of the phenomenon itself aswell
method of weighting that is based on their assumed intensity stmcture:

as by the muhiplicity of clinical practice that includes the distinct phases of
diagnosis, investigations, and treatment. Given the range of scores, 1 - 5, for each
domain, the maximum possible score is 15 if all domams are rated very high (5).
From a scaling point of view the scores are ordinal m nature (Guttman, 1944;
Crocker and Alghia, 1986; Vhanza, 1999; Trochim, 1999). Scores of 12 and above
are high and represent substantial detail of anatomy for aclinical case. A score of 9
- 11 is average detail, and scores of 8 and below are low for the purposes of
directing leammg issues and priorhisation of which clinical condhions should be
studied. The CAKI is scored as a three domain operation, i.e. n(DC)+n(1)+n(T) to
address direct learning issues so that low scores may be scmtinized for possible
leaming issues where a single domain may warrant study of anatomy for that
domain in a clinical condhion. The CAKI score must always be interpreted having
in mind the specific objectives; identification of clinical cases that require
substantial detail of anatomy in order to priorhise and identify anatomical learning
issues.
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Table 5.2
Sex Distribution of the CAK | Respondents

Frequency Percent  Valid Cumulative
Percent Percent

Qualitative
Goals
. Develop sensitising concepts . Theol
. Describe multiplerealities . Statis
. Nevelon 1inderstandina . Shnw

a The most potent measure (in this case the most detailed) of the
rank and by de\;)aarrigbnle'eqtlsr%%avtﬂg'highest, followed by the rest in descending

Seventy-two pgt et 9l SR 4SRRI GUR WEP BYP S AATH MG IHG ARGEC AL We's
female. This tiend 9 PEPREP!S A FETIRSH M MRS BRI A" IRGLaRL
gradually build to the most powerful ones.
b. The total score thus reflects a pattem of answers, not just the sum of
individual responses.
The CAKI has been scored according to the domains so that divergent pattems (the
three domains) of the clinical aspects of a case are reflected m divergent total

SCOres.

CAKI validation scores. Forty-four doctors participated in the validation of

the CAKI. Thirty-one participated in investigating if the Index was ordered
(ranking without the CAKI) and sixteen participated in investigating whether the
CAKI correlated with the results of the ranking done whhout the CAKI. Table 5.2,

and figures 5.2 and 5.3 show the profile of the doctors who participated by sex, by
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population. Only six percent of the participants did not hidicate their sex on the

14

Count

JRMO SHO Registrar GP SReg Consultant

RANK

forms (indicated as 'missing’ in the table).
Figure 5.2
Frequency of CAKI Evaluators by Rank

In the medical hierarchy junior resident medical officers and senior house officers
are considered junior doctors, registrars as intermediate, senior registrars and
consuhants are regarded senior. Therewas equal representation of doctors from the
two categories. This indicates that there was probably no bias in the evaluation by
virtue of rank in the medical hierarchy. Representation from the four major clinical
departments was also comparable and thus no bias existed by virtue of practice

from a particular discipline (see figure 5.3 below)
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Count

Missing GP Surgery Obs Medicine  Paeds Other

PRACTICE

Figure 5.3

Frequency of CAKI Evaluators by Department  (Missing =

did not indicate specialty)

Respondents were requested to rank four items in terms of anatomical detail
required for diagnosis, interpreting of investigations, and implementing the course
of treatment. For each domain, respondents had to rank the four items from the least
to the most in terms of anatomical demand for the exercise at hand. Taking hito
consideration missing values in data collection, there were 31 valid responses for
items gla, glb, qlc, gld and 29 valid responses for items g2a to gq3d (appendix 7
-ranking without the CAKI). For the ranking done with CAKI (appendix 7) there
were 16 valid responses for items glathrough to q3d. The rehability scores, i.e., the
proportion of al the respondents agreeing on the classification of each of the items

for was computed for all the 12 items. The reliability scores are presented m table

5.3 showing the comparisons between rankhigs with and without the CAKI.
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Table 5.3
Reliability Scoresfor Rankings With and Without the CAK |

Qualitative
Goals
Develop sensitising concepts .
Describe multiplerealities .
Develop understanding .
Empowerment of marginalized groups .
Design
Hunch as to how you might proceed .
Evolving, flexible, genera
Data
Descriptive .
Personal documents .
Field notes .
Photographs .
Official documents/artefacts
Sample
Small .
Non-representative .
Theoretical sampling .

Quantitative

Theory testing

Statistical description

Show relationship between variables
Prediction

Structured, predetermined, formal,

specific

Detailed plan of operation

Quantifiable coding
Counts, measures
Operationalised variables
Satigtical

Large

Stratified

Control grogp

Random selection

Control for extraneous variables

Techniques or Methods

Experiments

Survey research
Structured interviewing
Structured observations

Distant
Circumscribed
Short contact

Observation .
Reviewing documents/artefacts .
Participant observation .
Open-ended interviews .
Relationship whh Subjects
Empathy .
Emphasis on trust .
Equalitarian .
Intense contact .

Subject asfriend
Data Analysis

Inductive .
Ongoing .
Constant comparative method .

Subject-researcher

Deductive
Occurs at conclusion of data collection
Statistical

Prnhleamc in | lcinn tha Annrnarh

* Bold numbers = Reliabilhy Score for Ranking with the CAK|
* Plain numbers = Reliability Score for Ranking whhout the CAK |

On all the hems that were ranked the hem ranked highest in the area of choice

conceming whether h had the least or the most demand for knowledge of anatomy

was identical in all the cases (with or without the CAKI). The reliability scores

were similar.
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Table 5.4

The Item whh the Highest Reliability Scores Whh and Whhout the CAK |

Qualitative Quantitative
Goals
. Develop sensitising concepts . Theory testing
. Describe multiplerealities . Statistical description
. Develop understanding . Show relationship between variables
. Empowerment of marginalized groups . Prediction
Design
. Hunch as to how you might proceed . Structured, predetermined, formal,
. Evolving, flexible, genera specific
. Detailed plan of operation
Data
. Descriptive . Quantifiable coding
. Personal documents . Counts, measures
. Field notes . Operationalised variables
. Photographs . Satigtical
. Official documents/artefacts
Sample
. Small . Large
. Non-representative . Stratified
. Theoretical sampling . Control grogp

Random selection
Control for extraneous variables

Techniques or Methods

Experiments

Survey research
Structured interviewing
Structured observations

Distant
Circumscribed
Short contact

. Observation .
. Reviewing documents/artefacts .
. Participant observation .
. Open-ended interviews .
Relationship whh Subjects
. Empathy .
. Emphasis on trust .
. Equalitarian .
. Intense contact .

. Subject asfriend
Data Analysis

Subj ect-researcher

Qla = Question hem on CAKI questionnaire; R= Rank order (1 - least, 4 -

most)
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diabetes mellhus, pneumonia, and aneurysm) both sets of respondents (those ushig
the CAKI and those not using the CAKI1) ranked diabetes mellhus as demandhig the
least knowledge of anatomy. Both sets of respondents also ranked diagnosing an
aneurysm in a brain artery as demanding the most anatomy. The reliability scores

on all the rankings (least anatomy - rank 1, second least - rank 2, second most -rank

Evidence that the CAKI truly functioned as an ordered (low - high) scale
3, most anatomy - rank 4) were comparable between the two sets of the

when applied by raters. Ranking whhout the CAKI: The respondents were
respondents.

asked to rank the clhiical scenarios in order of low to high in terms of the detail of

anatomical knowledge required, whhout referring to the CAKI. Theresuhsindicate
that there was good agreement between the respondents. The reliability score for
the most selected hem, on all the twelve hems, ranged from 0.552 to 0.897. The

mean reliability score was 0.785.

Ranking with the CAKI: The respondents were asked to rank the same clmical
scenarios in order of low to high m terms of detail of anatomical knowledge
requhed, using the CAKI. The resuhs indicate that there was good agreement
between the respondents. The reliability scoresfor the most selected hem, on all the

twelve hems, ranged from 0.500 to 0.938. The mean reliability score was 0.767.

Comparison between rankings without the CAKI,and rankings with the

CAKI. Table 5.5 illustrates the salient comparisons between the rankings whhout
the CAKI and those with the CAKI.

Conceming making a diagnosis, of the four hems (hidirect mguinal hemia,



Correlation between the resuhs obtained from the two sets can be considered
evidencein indicating how well the CAKI works in sorting out clinical scenariosin
terms of the detail of anatomical knowledge required for diagnosis, interpreting
investigations and accomplishmg the treatment. The Pearson correlation coefficient
was 0.60 indicating a positive correlation. This value suggests that as the ranking

For interpreting investigations, interpreting blood sugar results was considered
without the CAKI increases so does the rankhig whh the CAKI and thus does reject

demanding the least knowledge of anatomy. Interpreting cross sections of
the hypothesis that there is no relation (r = 0) between the sets of ranking.
computerised tomography of the abdomen and interpreting angiograms of arteries
of the brain were both considered as either the most or the second most in demands
of anatomical knowledge, by both sets of respondents. There was no clear
discrimmation between the two m terms of rank.

Whh regard to requhement of knowledge of anatomy for executing a course of
treatment, both sets of respondents ranked operating on aneurysm as the most and
controlling hypertension whh oral drugs as the least demanding of anatomical
knowledge. Operating on an inguinal hemia was ranked second and inserting an
intercostal drainage as thhd from the most ranked in anatomical knowledge
demands.

The resuhs show that respondents ranking the hems whhout the CAKI had wider
distribution of choiceswhh at least one respondent rankhig each item as ehher first,
second, third or fourth. On the other hand for the respondents usmg the CAKI, the
options for first, second, thhd, and fourth were more imanimous for the selected
options. This could indicate that the rankings with the CAKI made the exercise
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different scores for the same clinical scenario, theh pattem of scorhig should be
similar. That is, cases with high anatomical content should receive scores higher
than average content cases, and average anatomy content cases receive higher
seRyiessian low anatomy content cases notwithstanding that two users can differ on
Y FRL QD R R R b R PO i M NS Rested using the
SOEE AU Bss Correlation Coefficient (ICC). This test investigated consistency

faher thapakgelyie agreement. The resuhs are shown in table 5.6 below.

CAKI Eor_relatlo

Sig.
ﬁ-taﬂled)
Pearson
CAKI  Correlatio
n Sig.
(2-tailed)
N

NO CAKI
CAKI
1.000 .596

12
.59
R

.041
12
1.00
0

041 12
* Correlation is 12 significant at the 0.05 level (2-tailed).

Furthermore, the probability associated with 0.60 is 0.04 (significant at 0.05)

indicating that the correlation does differ significantly from 0.

CAKI scores in the studv. Using the CAKI, it is possible, for different users
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Table 5.6

Intraclass Correlation Coefficient Test for Consistency of the CAK

Qualitative Quantitative
Goals
. Develop sensitising concepts . Theory testing
. Describe multiplerealities . Statistical descriptio
. Develop understanding . Show relationship b
. Empowerment of marginalized groups . Prediction
Design
. Hunch as to how you might proceed . Structured, predete
. Evolving, flexible, genera specific
. Detailed plan of ope
Data
. Descriptive . Quantifiable coding
. Personal documents . Counts, measures
. Field notes . Operationalised vari
. Photographs . Satigtical

Offirial Anriimentc/artef arte

*: Notice that the same estimator is used whether the interaction effect is present or not.

These resuhs show the average of the scores of the four anatomists-physicians are
highly reliable (mterval of .7760 to .9830 with 95 % confidence), suggesting that
despite their apparent differences in scoring particular clinical scenarios, the CAKI

was successful in guiding the respondents to separate different levels of detail of

anatomy required for the many (8) clmical scenarios.

The Different Kinds of Knowledge of Anatomy: The Two Anatomies Previous

scholars (McGregor, 1932; Baxter, 1950; Healy, 1969; Snell, 1986; Mathers et al .,
1996; Moore & Agur, 1996; Ellis, 1997) extrapolated the identity of the stmcture
and nature of anatomy used in clinical practice from ehher experience or expert

opinion. This was reflected in the approaches they took in defining the content of

theh texts. The approaches are presented in the Iherature review.
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first to be considered followed by aspects of relevant anatomy of the area
concemed. This way the anatomy that the clinician requires is better defined.
Sinclah (1975) coined the phrase the 'two anatomies, the first referred to
anatomy concemed with structural morphology and scientific enquiry (most of
which has no direct clinical relevance), and the second referred to clinically

None of the approaches stated were investigational studies of clinical practice.
relevant anatomy. The findings of this study support Sinclair's concept of the two

The result was coursesin anatomy, that also discussed clinical applications, instead
anatomies. First, the outline of content, as an example, of a tradhional anatomy

of, courses in clinical anatomy, in which anatomy knowledge was dictated by the
course (derived from the
needs of clinical practice.

This study used content analyses, crhical incident techruque, inventory of
records and participant observer techniques to emphically define the clinical
methods concepts, the burden of clinical work, and clinical procedures that
clinicians deal whh commonly. The anatomical themes eminent in these are then
used to define the content of the anatomy that clinicians require. This approach is
unique to this study; no similar approach, specific to anatomy, was found in the
literature.

Table 4.2, themes of anatomical knowledge that impact clinical practice in
Zambia, the concept map of the role of anatomy in clmical practice, clinical cases
whh high case anatomical knowledge index and fi-equently performed clmical
procedures in wards, clinics, operating theatre form the basis of content. This
approach is substantially different from previous approaches. In them, anatomy is
paramount (first) upon which aspec;g3 that may be clinically relevant are

supplementary. The approach in this study is different in that clinical practice isthe
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lymphatic drainage, pectoral muscles, axilla, back and shoulder regions, arm, wrist,
hand, joints), the head (skull, face, scalp, cranial meninges and cerebrospinal fluid,
brain, orbh, temporal region, temporomandibular joint, oral cavity, pterygopalatine
fossa, nose, ear), neck (fasciae of the neck, triangles of the neck, deep structures hi

literature and the UNZA anatomy courses) is compared to and contrasted whh the
the neck, root of the neck, lymphatics of the neck, cervical viscera), and craihal

content derived from this study, and second, the fmdings of the component of the
nerves.
research design that tested the existence of these two anatomies in medical

education are discussed.

Comparison of Content m a Tradhional Anatomy Course to that Defmed by this

Studv

Outline of content from a tradhional course. In traditional courses content

was organised around four main components. gross anatomy, histology,
embryology and neuroanatomy. The gross anatomy corr*onent included content
under the headings: anatomical and medical terminology, skin and fascia, skeletal
system, muscular system, cardiovascular system, lymphatic system, nervous
system The other gross anatomy content was organised by body regions: thorax
(thoracic wall and cavity), abdomen (Abdominal wall, perhoneum, perhoneal
cavity, abdominal viscera). Others were: the pelvis (pelvis osteology and pelvic
viscera), the perineum, the back (vertebral column, muscles of the back, spinal

cord, and meninges), lower limb (bonegfherves, vessels, poplheal fossa, leg, foot,
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hours dedicated to leaming tradhional anatomy have varied, on average: 760 hours
in Brhish schools; 220 - 440 hours in American schools, 480 - 920 hours in
Canadian schools (Mainland, 1935). More recent Heylings (2002) reported on
hours allocated for anatomical components in Unhed Kingdom medical schools:
1. Traditional curricula: gross anatomy 160 hours, histology 66.3 hours,
Topics in histology included: epithelium, connective tissue, muscular tissue,
embryology 20 hours, neuroanatomy 48.3 hours.

nervous tissue, circulatory tissue, lymphoniyeloid complex, endocrine glands.
Others were integument, alimentary system, respiratory system, urinary system,
male reproductive system, female reproductive system, audhory apparatus, visual
apparatus, olfactory apparatus, bone development and tooth development.

The embryology course hicluded: gametogenesis, fertilization, bilaminzu- germ
disc, gastrulation, embryonic folding, development of systems (e.g., resphatory,
gastrointestinal, circulatory, nervous), development of head and neck, development
of eyes and ears, development of the bram and cranial nerves, foetal development
and the foetus as a patient.

Neuroanatomy included: cells of the central nervous system, peripheral nervous
system, spinal cord, brain stem (extemal anatomy, nuclel and tracts), cranial nerves.
Others were the cerebellum, reticular formation, topography of the cerebral
hemispheres, functional localisation in the cerebral cortex, medullary centre,
intemal capsule, lateral ventricles, olfactory system, limbic system Further topics
included: general sensory systems, visual systems, audhory system, vestibular

system, motor systems, visceral innervagifgn, blood suppy and the meninges.

The outline given above is only an example, courses varied. Over the years the



requirementsfor clinical practice. It istherefore more contrived, specific, focussed,

relevant to clmical practice and senshive to the disease burden and prevalence. The

matter of specific diseases may engender scepticism about geographical relevance;

this may be so but the study developed the CAKI method to be used as a tool for

generating local lists. The codmg frame for content

2.

Problem-based leaming: gross anatomy 20 hours, histology 20 hours,
embryology 10 hours, neuroanatomy 30 hours.

Systems-based leammg: gross anatomy 116.3 hours, histology 31.8 hours,
embryology 10.1 hours, neuroanatomy 20.3 hours.

Survey overview: gross anatomy 124.5 hours, histology 36.4 hours,
embryology 12.9 hours, neuroanatomy 27.5 hours.

Fitzgerald recommendations: gross anatomy 155-192 hours, histology 24
hours, embryology 24 hours, neuroanatomy 41 hours.

UNZA Anatomy courses: gross anatomy 224 hours, histology 128 hours,
embryology 64 hours, neuroanatomy 48 hours. (The figures in no. 6 are not

from Heylings, 2002. They are UNZA figures.).

This demonstrates that there is considerable variation in level, content and depth of

teaching of anatomical curricula

Outline of content from the studv. The structure of events and content in the

proposed course (Table 5.7 in section 3) presents the content of the course. The
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content derived from the study is based on a needs assessment of anatomy
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course indicated that both students and lecturers valued the clinical relevance
espoused in the course (Percac and Armstrong, 1998). Kagan (2002) reported that
clinical anatomy, in the Russian medical education system, was offered as the
anatomic basis of operative surgery, clinical-case problem-solving, and imaging
and endoscopic methods of diagnostics. Kagan (2002) asserted that clinical

analysis for anatomical concepts can aso be used for defining the prominent
anatomy played an important part of the anatomic training of physicians in Russia.

themes in clinical methods textbook used in specific univershies.
The components of

The survey of clinically relevant textbook did not find any book with content
organised similar to this study. The study also reviewed Iherature about clinical
anatomy curricula and programme models existing. What this enquiry found could
best be described as a mixed bag of programmes, programme goals and
instructional formats. All courses cited one common goal: "Improvmg the
relevance of anatomy teaching to clinical practice". Addhional goals were to teach
in clinical context, reduce learning of irrelevant material, teach higher-order
intellectual skills such as problem-solving, teach in a problem-based leaming
format. The clinical anatomy courses reflected a variety of programme models and
strategies, both short courses and semester long courses.
The Zagreb clinical anatomy course (Percac and Armstrong, 1998) was a second
year course taken after a prior 180 hours of anatomy. It was structured as an eight
week course with 30 hours of tutorials, 14 hours of lectures, and 16 radiology
sessions. Its five modules were clinical anatomy of extremities; thorax; abdomen;

urogenhal system; and head and neck. E&ch module had lectures; a "progressively
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many, pre-requishes of basic anatomical knowledge were required or implied. The
study has spelled out the topics for the pre-requishes.

Of noteisthat the course content found in tradhional anatomy courses was different
fi-om that found in most clinically oriented courses, which in tum were different

from the content generated in this study.
the Russian chnical anatomy, as reported by Kagan (2002) included topography of

body regions, that is, anatomical landmarks, anatomical layers, and the projection
of organs, blood vessels and nerves on the skin surface. The topography of an organ
would include: " Holotopy - the special orientation in the region; Skelotopy - the
poshion of the organ in relation to the skeleton; Synotopy - the relationship of the
organ with surrounding organs, blood vessels, and nerves'(Kagan, 2002). The
Russian clinical anatomy course followed a prior anatomy course and was offered
in years three and four.

The clinical anatomy course reported by Tavares et al. (2002) was introduced in
1995/96 at their medical school. The course was approached regionally: head and
neck; thorax; abdomen; pelvis and perineum. For each region the consthuents were:
concepts and anatomical organisation; surface anatomy; sectional and imaging
anatomy; variations and anatomical malformations; and case studies (Tavares et
al., 2002).

Creighton University (Creighton University website, 2002) described a
postgraduate course for clinical anatorny course for faculty who plan to teach
clinical anatorrty. The Iherature review can be consuhed for flill details. What was

common about the courses and many ?:??nically oriented textbooks was that, for
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passed both the tests. This supports the hypothesis that there are two anatomies in

medical education. The 3"" year preclinical students possessed knowledge of

anatomy that was different from the knowledge of anatomy that doctors possessed.

Of hiterest to medical education reformists, and to this study, is the clinical

Testing for the two anatomies in the continuum of the medical education.

anatomy.
This study investigated which cadre on the medical professional conthiuum

possessed which anatomy. Four groups of respondents took two tests each, one m

pure anatomy and the other in clinical anatomy. The groups were:

a)

b)

d)

preclinical students (year 3), who had completed ayear of leaming anatomy
taught mostly by the tradhional methods, i.e. dissection, lectures, histology
practical classes.

Preclinical students (year 4), who had completed the year-3's course, ayear
earlier, and in addition had completed the UNZA clmical anatomy course
(seminars on clinical cases, anatomy of clinical examination, and clinical
surface anatomy).

Clinical students (year 5 and 7) - Year-5 students had taken the year 3 and 4
courses. The year-7 students had completed year-3 courses, but the year-4
clinical anatomy course had since changed somewhat.

Doctors - Most of the doctors may not have taken a standalone clinical

anatomy course.

The doctors failed the tradhional (puresanatomy test) whilst the precimical (year

3) failed the clinical anatomy test. The precimical (vear 4) and the clinical students



knowledge that the doctors possessed. The preclinical 4 group passed the test 2
(mean score 64) demonstrating that the intervention was poshive and the preclinical
4 group had acquired the anatomical knowledge that doctors possessed.

The statistical difference between preclinical 4 and doctors (p < 0.0005) was

The working hypothesis for the tradhional (pure) anatomy test was that 'the
because the average mean score for preclinical 4 was much higher than the doctors.
doctors studied traditional (pure) anatomy, at least four years ago, and had smce
forgotten the traditional anatomy because they are not applying h hi their
day-to-day work, otherwise they would remember it. The control group m this case
were the precimical year 3 group who had studied tradhional (pure) anatomy in the
sameyear of thetest. Theresuhson test 1 showed asignificant statistical difference
(p < 0.0005) between the preclinical year 3 group and the doctors. The doctors asa
group failed test 1.

The working hypothesis for the clinical anatomy test was that doctors possess
clinically relevant anatomy and that this anatorrry can be taught to preclinical
students. A lower stratum hypothesis is that this clinical anatomy being
investigated has been correctly identified and is the one taught m the clinical
anatomy course. The preclinical year-4 in this case were the subjects and the
clinical anatomy course was the intervention (treatment). The preclinical year-3
group were the control in the research design. The resuhs on test 2 showed a
statistical significant difference (p < 0.0005) between preclinical 4 group and
preclhiical group 3. The doctors passed test 2 (mean score 50) and were also

sigiuficantly different (p < 0.027) from,the preclinical 3 group. The preclinical 3

group failed test 2 (mean score 43) so they did not possess the anatomical



or not in support of its hypothesis and answers could come either way. The critique

of individual methods is now presented.

Critique of the Research Design and M ethods If the research is

properly designed the answers to the research questions can come either in support
or not in support of a hypothesis. Researchers must be ready to accept the fmdings.
Given the research design h was possible for this study to support or not support the
hypothesis that the anatomy taught m traditional (Flexnerian) anatomy courses was
different from the anatomy used hi cimical practice. Similarly the research design
could ascertain the amount, whatever the proportions, of anatomy inherent in
clinical methods; h could describe the nature of the anatorrty concepts whatever the
amount that was inherent m clinical methods. Considering the anatomical
knowledge that determines success and/or failure the number of themes or
categories generated were dependent on actual reports of incidents and could not be
predetermined. For the tools (CAKI, Coding instructions for content analysis), that
were developed to measure selected phenomena, the possibility that validity and
reliability tests could be sigruficant or insignificant was present. The research
design allowed for oneto conclude that the detail of anatomical knowledge requhed
for diagnosis, investigation, and treatment of a clinical condhion could or could not

be estimated consistently. This r%earchzgil%ign could yield results either in support



The Anatomy Research Test

All the tests were voluntary and anonymous. The purpose of the test was explained
fully to all the respondents, and they had the option not to take the test. On one

occasion two students declined to take the test. Therefore, informed consent was

Critical Incident Technique
obtained firom study participants before the test and, as such, the resuhs could be

One hundred and forty doctors and 28 medical students reported the critical
considered ethically valid. In the study process the information that was withheld

incidents. The doctors were represented m surgery, medicme, obstetrics, and

paediatrics and at different levels of seniorhy (consuhants, senior registrar,
registrar, general medical officer, senior and junior residents). Whilst there was no
bias in the sample based on respondent profiles it is important to note that these
proportions, and all other quantitative descriptions of respondents and hicidents
contained in the full resuhs, should not be considered unbiased estimates of the
experiences and characteristics of the total population of doctors in Zambia The
respondents were not selected necessarily on the basis of theh proportional
representation in the doctor population. Moreover, in obtaining the accounts of
specific incidents, respondents were asked to report on those that were a success or
a failure, rather than the typical daily use of anatomy. From a methodological
standpomt, the effort has been successful because doctors of all grades and from all
the regions provided the information. The mcidents reported had enough detail of
the anatomy that was used or was lacking, to support the development of the 15
themes of anatomical knowledge, whicglncan help determine success or failure hi

clinical shuations.



Participant Observer Technique

Persons more acquahited to quanthative research methods could fmd thistechnique
less convincing, as they perceive the method as rather subjective. The discussion
conceming views about qualitative research methods have been earlier discussed in
from the participants was about the nature of the sessions they were being mvhed

the lherature review. Comprehensive discussions can be reviewed in Buroway
to. At invitation the respondents were not informed they would be shting a test.

(1994) and Tyrell (1998).

This was for two reasons: a) to prevent those that had sat the test earlier discussing
it with prospective study respondents for the purpose of improvmg the latter
group's performance, b) to avoid discouraging prospective respondents and biasing
the sample by having only those that were confident of passing attending the test.
From a methodological point of view this was successful. It was noteworthy that
doctors, even aprofessor, agreed to sit the test when they were under no obligation

to do so. It was also noteworthy that only two students out of about 170 declined to

take the test.

CAKI Scores

In comparmg the investigations (e.g. blood sugar and bram angiogram) and
diagnosis (diabetes mellhus and aneurysm) one could argue that h is a comparison
between unlike hems. In fact this is not a comparison of unlike hems but a test to
mvestigate the existence of a rank order in terms of demand for anatomy. The
comparison isin fact at the level of rankings obtained without and those whh the
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research approaches and research methods particularly the use of methods from
clinical and basic sciences m educational research. Complexity, randomisation and
control, sample size, and choice of outcome measures have been of special interest
in the crhiques (Prideaux, 2002). In particular, Prideaux (2002) stated that the
critiques have been concemed with the merhs of quanthative designs over those of
qualitative designs in what he calls "biomedical elhism of quanthative design”.

Content Analysis
Kneebone (2002) offered thoughtfijl advice: "medical education emphasises a

After validating the coding instructions for the exercise of identifying the
positivist (scientific) approach to knowledge

anatomical concepts only one textbook Hutchmgson's Clinical Methods (Swash,

1989) was analysed. Two factors contributed to analysing only one text: a) h has
been the prescribed textbook for clinical methods at UNZA for over 15 years, b) the
constraints of time and resources. ldeally another, equally reputable, textbook
would be content analysed and the anatomical themes generated compared. This
could help explore whether the anatomical themes generated are textbook
dependent. From a methodological standpoint the exercise was successful and the

coding instructions were found reliable in consistency.

The methods employed m this study were used successfully. None of them
presented a peculiar problem worthy of detailed discussion. The views concerning
the merhs and demerits of qualhative and quanthative methods are not unique to
this study. The interpretation of resuhs in many instances may depend on the
experiences of the mterpreter. It is noteworthy to point out that this study used both

the qualhative and quantitative methods’ Prideaux (2002) discussed the crhiques of



places outside Zambia
3. The scope of coverage in Zambia and the sample size of the doctors
studied were limited by financial and logistic constraints but were
within statistical and methodologically acceptable levels.
4. Thetotal of cimically oriented textbooksis not known. The sample of
the books reviewed may be representative of only the commonest
but educators need to develop insight of differing world views (naturalism) to
books available to the researcher.
develop skills to interpret educational Iherature.” Kneebone (2002) emphasised
that the effectiveness of the scientific approach, for the questions best suited for a
scientific approach, should be recognised. Additionally, he stated that not aU
guestions could be approached by the scientific method and other paradigms
needed to be explored and educators needed to be aware of these alternative
paradigms. His caution and advice are encapsulated m his statement;

"When your field of study is people, not molecules, there are many different

versions of reality and many different ways of knowing".

Limitations of the Study

1. Altemative mterpretations are possible for the participant observer
interpretations. However considering vahdity measures they are
unlikely to be significantly different.
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2. The fmdings concemmg disease prevalence may not be generalised to



5. The presence of the researcher, well known to many as an anatomist,
may have made the observed doctors pay more attention to anatomy
related matters.

6. The number of doctors that participated m the research anatorrty test
was half of that calculated for the desired sample size to achieve a
statistical power of 90. In that respect the power of the statistical
significance was less than that planned for.

Notwithstanding the limhations of this study, the fmdings and conclusions are
acceptable; guidelines and tenets of quanthative and qualhative study paradigms

were observed.
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which had been envisaged in the late 1980s. This new course at inception consisted
primarily of applied anatomy seminar topics and self-study. From mception, in
1997, this researcher had the opportuiuty to serve as course co-ordinator. The
Department of Anatomy has been evaluating, continually, the clinical and applied
anatomy course. Exposure to this course also histigated, in part, the study reported
herem.

In view of the on-going research of this study, m the last two years (2001/2,

2002/3) the course has evolgggti Jrlu‘ﬁ ‘E?é{fé?od}ﬂ\é’n{&?pﬁ to achieve hs aim using

introductory lectures, seminar presen'glatiq[ns, anatomy of clhiical examination
esting

The UNZA Clmical Anatomy Course

Context

The University of Zambia has a discipline-based curriculawhh two years of mainly
basic science and three years of mainly clinical education. The basic sciences
include anatomy, physiology, biochemistry, psychology, pathology, microbiology,
parashilogy, and pharmacology. The anatomy course was previously a one-year
course consisting of embryology, histology, neuroanatomy, and gross anatomy.
Prior to 1996, applied anatomy semmars (hicluding ward visits and presentations)
were integrated in the single anatomy course (AN 310). In 1997, when the semester
system was introduced in the School the Department of Anatomy seized the
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added something new to the medical education curriculum in that h achieved an
outcome different from the standard prior anatomy courses. The preclinical 4 group
(subjects who were taught clinical anatomy) scored significantly, on average 14

marks, higher than the doctors on test 2. This could mean that the anatomy used by
sessions, ward visitations and student centred problem-solving case studies. The

introductory lectures are aimed at teachmg the principles of history-taking and
physical education so asto provide the studentsthe clinical context that is universal
in chnical practice. The seminar presentations are done in groups. Students are
allocated a topic and then they identify a patient or case consistent with .the topic.
During the seminar they present the history and physical fmdings of the patient and
then discussthe relevant anatomy. The aim is not to duplicate clhiical presentations
done in clinical years m which medical knowledge (and not anatomy) is the
purpose. Ward vishations are aimed at observing clinical procedures to whness how
anatomy is applied in clinical practice. The anatomy of clinical examination
practical sessions are not aimed at teaching physical examination per se but to
impart practical anatomical knowledge needed for physical examination. This aim
is far removed from the aims of gross anatomy were topography is part of a general
assemblage of understanding body stmcture. The course hopesto build on anatomy
leamed from previous anatomy courses by integratmg the knowledge with clinical
knowledge and concepts. The course provides a course manual to guide students
and espouses student-centred self-directed leaming methods.

One important hicidental finding, in fhe study, was the result of the tradhional

anatomy/clinical anatomy tests. The resuhs showed that the clinical anatomy course



doctors had been correctly identified, i.e., the doctors aso passed the clinically

relevant anatomy test. ¢
The UNZA anatomy course benefited from the study and also served as a

'laboratory’ for trying the concepts as the evidence emerged. Developmental testing

is considered acceptable in medical education.

Evaluation
Thefull evaluation results of the students of the 2000/2001 students and 2002/3 are

appended (appendix 8). Summaries of the findmgs are presented below.
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Figure 5.4

Frequency of Responses Concerning Necessity of the Clinical Anatomy Course

The Cronbach's alpha for reliability for the 2002/3 evaluation was 0.7 for the
scale that measured necesshy of the course, relevance to medicine, motivation to

learn anatomy. The correlation coefficient for course components was 0.6. The

evaluation
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exercise for that year was considered reUable. No rehabihty statistics are available

for 2000/1 because the required statistical software was not available, to the

Department, then.
The respondents’ answers to the question "considering that you have already
completed the general anatomy course, what are your ratmgs about the necesshy of

the clinical anatomy course" are shown in figure 5.4.
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Figure 5.5

Frequency of Responses Conceming Understanding of Relevance of Anatomy to
Clinical Practice

Eighty-five per cent of the students who had undertaken the course in the 2002/3
academic year believed that the course was necessary even if they had completed
the general anatomy course. An enlightening comment related to the course was the

frequent observation that the course was a good bridging course between
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after further study.

Developmental testing is important because educational programmes are a series
of successive approximations, constantly approaching closer and closer the best
programme (Odimba, 1999). The effort to evaluate educational programmes, as
developmental testing, should also conform to the five main stages proposed by
theory/preclinical classes and application of the theory m clinical practice. This
Odimba (1999):

view was supported by the responses to the question "Does the course improve
1. Determination of the needs of the population and hidividuals in order to meet

your understanding of the relevance of anatomy to clinical practice” shown in
their expectations.
figure5.5.

Seventy-nine per cent of the respondents believed the course helped them
understand the relevance of anatomy to clinical practice. A further interesting
finding in the evaluation was that 73 percent believed the course motivated them to
leam anatomy.

All the components of the course were found useful by the students: 87 percent
for the course manual (study guide), 85 percent for the clmical surface anatomy
practical sessions, 83 percent for the anatonty of clinical examination practical
sessions, 77 percent for the introductory lectures, and 71 percent for the seminars.
The students feh that the course was too demanding m terms of time. In view of this
comment the semester written assignment and the clinical surface anatomy
practical sessions have been removed from thefinal proposal. Thisis so because no
mitigating reason against removal could be perceived.- Another salient observation

was the regular comment that the course could be better taught alongside gross
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. Selection of teaching components m accordance with expected professional
performance.

. Implementation of the education programme involving both the formative
environment and apprenticeship.

. Evaluation of the education programme involving students, graduates, the
acadenuc structure, teaching components, and teaching methods.

. The evaluation should lead to a general feedback at each level of educational
process. implementation of the education progranme; development of
programme and hs components; defmhion of national aims, demands, and

needs.
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should be adaptable to awide variety of circumstances.

Rationale

The important constraints to consider are the few numbers of staff with both
anatomical and clinical backgroundswho are available in the University of Zambia,
and the University Regulations which may not allow for hinovation whhout first
amending the relevant policies. In addhion, the [imhed time available for the course
is 16 weeks (one semester). In this available time, the staff must plan the course,
prepare teaching materials, conducSdtggoeo8irse and assessments. Students will

also
Core Clinical Anatomy Cm-ricnlmn for Undergraduate Medical

Education in Zambia

Introduction
The course wiU be predommantly knowledge-oriented with some discipline
orientation. The aim is to get the student to leam and apply the subject matter
mcluded in the course. Such subject matter will make up the basic core of the
discipline. The student must acquire a grounding of knowledge m this subject
matter in order to be considered as having completed the courS.e. The
methodological component will be discipline oriented and as such used to develop
process objectives i.e. life-skills, scientific writing, and clmical reasoning. The

discipline-oriented component is envisz%ed to be leaming a methodology that



have 16 weeks to devote to the course in addhion to theother courses that will make
demands on them also. Other constraints will include shared lecture rooms (for
lectures, seminars, and tests), and clinics for practical lessons. The ability of the
students on entry is an important constraint in this shuation.

The student is considered to be responsible for his leaming and is expected to be
self-motivated and self-directed. The role of the teacher is considered to be that of
facilhating learning and providing feedback and guidance. This leaming structure is
cognisant of the fact that a course is structured not only by hs teachhig-leammg
methods, hs critical events, and flow of ideas, but also by the perceptions of the
students and lecturers conceming their roles.

The course has not been stmctured around a sequence of ideas. The cburse entails
the study of anumber of separate anatomical topics or themes, important to clinical
practice; each ismore or less independent. In afield asdiverse as clinical practice h
is not easy to agree on any logical sequence of ideas, and the regions of the body
can be tackled independently.

Training will be the educational milieu in which the student will be expected to

learn the central role of anatomy in clmical practice.
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Behavioural obiectives

1. To hitroduce students through the medium of clmical anatomy to reason
clinically, to leam to be critical, to express themselves lucidly.

2. To introduce students, in a general way, as to how most cimicians collect a
medical history, examine a patient, and interpret the clinical data to
formulate a diagnosis and treatment plan.

3. To instruct students through the medium of clinical anatomy in formulating

leaming goals. Aims and Objectives

Pre-requisites (Type 1 anatomy):

Basic principles of anatorny: a) anatomical nomenclature - position and movement,
b) structure and function of basic tissue types - muscle, nerve, epithelia, connective
tissue, c) structure and function of body systems, d) regions of the body, €)
musculoskeletal - the skeleton and muscle groups, f) general embryology
-gametogenesis, gastrulation, embryonic period, foetal period.

Aim

To introduce the student to the gpplication of anatomical knowledge required in
clinical practice. The student should know the role of anatomy, the prominent
anatomical themes, the anatomical bases of common clinical procedures and
operations, be aware of anatomical knowledge that determines success or failure,
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4. To familiarise students with tenets of scientific writing.

The student should be able to:

1. analyse medical history and physical examination cases in order to establish
which tissue, organ, region, and system (TORS Analysis) is mvolved.

2. discuss clhiical examination as an anatomical process of assesshag normal
structure and flmction m order to detect altered structure and function.

3. identify anatomical structures in common x-rays, and computerised axial
tomography (CT scans).

4. discuss anatomical knowledge that determines success and/or failure in
common clinical situations.

5. define clinical anatomy and give examples of application of anatomical
knowledge in clmical practice.

6. explain the anatomical basis of common clinical procedures and operations.

7. discuss the anatomical knowledge required for clinical cases with a high
index for anatomical knowledge.

8. judge clinical cases for the detail of anatomical knowledge required for

diagnosis, investigations and treatment (mdex for anatomical knowledge).
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obtaining information and developing his own responses to it. In addhion, the
student domg the seminar presentation should acquire considerable anatomical,

applied anatomy, and clinical knowledge.

Structure of Events and Content

The structure of events will be contained whhin the 16-week semester and a
mid-semester break. In each week the courseis allocated two three-hour sessions. It
should be noted that the structure of the course (table 5.7) is not the curriculum but

Structure of the Course
aguide of activhies. The whole of section 3 represents the curriculum

Pedagogical Structure

The course is designed to be an on-campus course structured around self-teachmg
materials and regular face-to-face contact with facilhators and with other students.
The pedagogical structure of the course (the teaching-leammg system) will
comprise mtroductory lectures, applied anatomy seminars, anatonty of clinical
examination practical sessions, observations (ward vishs), problem-solving
exercises. These activhieswiU be supported by reading of primary source materials
related to the themes of the course. The student will also undertake a seminar paper
for thetopic the student participated in. The ideabehind the seminar presentation is
that the student should be able to formulate anatomy leaming goals from a case
presentation, present the relevant anatomy subject matter, and discuss how h
impacts diagnosis, investigations, andzs;[reatment for that particular case. By

submittmg a seminar paper the student may acquire the necessary skills in



Table5.7"

Structure of Events & Content in the Core Clinical Anatomy Course for Undergraduate Medical Education

Qualitative Quantitative
Goals
. Develop sensitising concepts . Theory testing
. Describe multiplerealities . Statistical description
. Develop understanding . Show relationship between variables
. Empowerment of marginalized groups . Prediction
Design
¢ Hunchas to how you might proceed e Structured, predetermined, formal,
. Evolving, flexible, genera specific
. Detailed plan of operation
Data
. Descriptive . Quantifiable coding
. Personal documents . Counts, measures
. Field notes . Operationalised variables
. Photographs . Satigtical
. Official documents/artefacts
Sample
. Small . Large
. Non-representative . Stratified
. Theoretical sampling . Control grogp

Random selection
Control for extraneous variables

Techniques or Methods

- N radbl A -

MirmAri na And A

288



and nasal turbinates,
Table 5.7 obk@ctiaiy and respiratory
mucosa, Little's area
Throat - Larynx as seen
as laryngoscopy,
divisions of pharynx
Eye - optic fundus &
ophthalmoscopic
examination, parts of the
eye, eyelids, lacrimal
gland, conjunctiva,
comea, iris, normal
relations of the eye

Lectur Anatomy
€ Clinical
Examination

3-4 Hearing apparatus
axis
(external audhory
meatus, tympanum,
oval fenestra,
ossicles, and
cochlea)
1. Cranial nerves
0 (fimction, clinical
disorders, and how to
examine them)
2. Ear, Nose, Throat, &
1 Eyes Ear - Tympanum
and auriscope.
Nose - Stmcture of nasal
vestibule. nasal septum.

N/A

ry size Muscles of limbs,
and dermatomes
reflexe Autonomic nervous
s, the System

tentori Blood supply of the
um brain & spinal cord;
(supra- functional mapping
,trans-, of bram; limbic
infra-  System)

organs

&

lesions

),

mtracr

anial

haemor

rhage

(subara

chnoid,

subdur

a'll
Activity (Teacﬁi]‘gmthod)

W E:rr]‘.énnical
clin I/§natomy
Vi d Seminar
cer eb%Iinical Cases
lar d Self Shidy
.. dinal fasciculi.
hemiati
én ea Nervous system/

localising CNS
E;ﬁ“&“ lesions:

s,g@ Motor - lower motor
Neurones,
Ratiest corticospinal system,

2addiyq) UPPEr motor
i, neurones,
\%@ﬁj extrapyramidal
stroke System and
cerebellum Sensory -
289 Brainst SPinothalartuc tracts

em, Segmental
nunilla irmervation of



Table 5.7 continued

%

U/l ,t\_.'

Cr o

Activity (Teaching Method)

(U Lecture Anatomy of Clinical

5-6 N/A

Examination

Cardiovascular & respiratory
systems

1. Anatomical landmarks of the
chest wall.

2. Locathig peripheral pulses
(radial, brachial, carotid, femoral.
popliteal, posterior tibial, dorsalis

pedis).

3. Auscultation of heart sounds
and valvular surface positions

4. Surface anatomy of the pleura
and lungs

5. Radiographic examination of

the heart and lungs (lateral and
posterior-anterior chest x-ray)

Ward/Clinic Clinical Anatomy

Vish
Inter-costal
drainage

Venous
cutdown
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Seminar

I. Ischaemic heart disease
(blood supply of the heart,
conducting system,
relationship between
myocardial regions.
coronary vessels and ECG
2. Pulmonary TB
(bronchopulmonary tree
and

segments)

Clinical Cases and

Self Study

I. Congenital heart
disease (septal
defects, patent ductus
arteriosus, Fallot's
tetralogy, coarctation
of the aorta)

2. The cardiac cycle
and heart chambers.



Table 5.7 continued

AO®@ T X~

Lecture Anatomy of Clinical

7-8 N/A

Examination

Abdomen

1. The 9 Regions of the
abdomen

& organs underlying

2. Anterior and posterior
surface

anatomy of abdominal organs
3. Position of common skin
incisions

4. Plain and contrast x-rays of
the

gastrointestinal tract

Activity (Teaching Method)

Ward/Clinic Visit Clinical Anatomy Clinical Cases and Self
Seminar Study

1. Examination 1. Normal delivery & 1. Radiology in women

of pelvic assessment (hysterosalpingography,

women (cervix, 2. Intestina X-ray pelvimetry, CT scan

gravid uterus &  obstruction/Inguinal hemia of pelvis)

foeta parts). (bowel resection & 2. Ectopic pregnancy

2. Episiotomy  anastomosis) 3. Hemiorrhaphy

3. Examination 4. Portal circulation of

of the

the placenta abdomen & superficial

4. Nasogastric veins seen in portal

intubation circulation obstmction

Test 1 (End of Week 8)



Table 5.7 continued

(U

Lo

1

9-10

Lecture

Anorecta
anatomy
-ischioanal
fossa & the
perineum

Anatomy of
Clinical
Examination
N/A

Activity (Teaching Method)

Ward/Clinic Vish

1. Exammation of themale
extemal genitalia - penis,
urethral orifice, prepuce,
glans, coronal sulcus,
scrotum, testis, epididymis
2. Examination of th*
female

extemal genitalia - vulva,
labia majora, labia minora,
clhoris, urethral orifice,
vagina

3. Urethral catheterisation
4. Per vaginal & rectal
examination
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Clinical Anatomy
Seminar

1. Peri-anal pathology

(haemorrhoids, anal fistulae,

fissures, abscesses) -
anorectal examination:

ischial spines, anus, anal

canal, rectum, perineal

body,

ischioanal fossa).

2. The enlarged prostate

Clinical Cases and
Self Study

1. The stmcture of
the kidney and
urinary system.

2. The glomemlus,
renal tubules, calyces,
renal pelvis and
ureters, bladder.

3. ldentification of
anatomical stmctures
on mtravenous
urograms.

4. CT scans of urinary
system.



Table 5.7 continued

< O ok

11-12

Lecture

1. Layers of the skin
(epidermis «& dermis)
-bums and skin grafts

*

Activity (Teaching ethod)

M
Anatomy of Clinical
Examination

1. Upper limb

2. Lower limb

A. Bones of the
upper/lower limb and the
carpus/foot, radiographic
examination

B. Examination of the
elbow/knee joints

C. Nerves- upper limb
(long thoracic, axillary,
median, uhiar, radial),
lower - assessment of
function and surface
anatomy

D. Superficial veins

E. Tendon reflexes

F. Dermatomes
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Ward Clinical Anatomy

Clinic Seminar
Visit
N/A 1. Fracture ulna/radius

2. Fracture hbia/fibula

Clinical Cases and
Self Study

1. Joints: cervical
spine, thoracolumbar,
sacroiliac, shoulder,
elbow, wrist, fingers,
thumb, hip, knee,
ankle, and toes.

2. Shoulder
dislocation

3. Motion & joints -
flexion, extension,
abduction, adduction,
intemal rotation,
dorsiflexion, plantar
flexion



Table 5.7 continued

13-14

Lecture

1. Congenital
malfoiniations
& teratogenesis
2. Screening
for

congenital
abnormalities in
the newbom

Anatomy of
Clinical
Examination
N/A

Activity (Teaching Method)

Ward/Clinic Vish

1. Prematurity
Neonatal assessment
of maturity
(gestational age
staging)

2. Examination of
the

head: fontanelles,
sutures, and head
circumference
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Clinical Anatomy
Seminar

1. Neura tube
defects
(hydrocephalus &
spinabifida)

2. Down's syndrome
(example of
chromosomal
abnormalities)

Clinical Cases and Self
Study

1. Developmental
milestones - Central
nervous system
assessment

2. Grovwvl:h
monitoring

of the child



Table 5.7 continued

i 1 Lecture

15  Lymph node groups
(head & neck, axillary,
ephrochlear, para-aortic,
inguinal, external iliac,
femoral)

Note: N/A = no session in that period.

Activity (Teaching Method)
Anatomy of Ward/Clinic Vish Clinical

Clinical Anatomy
Examination Seminar
N/A Lumbar puncture N/A

(Anatomy of the

structures

traversed)

Test 2 (Week 16)
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Clinical Cases and Self Shidy

1. Shesfor
venepuncture,

arterial puncture

2. Components of blood
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lecture will introduce the students to clinical methods by providing an overview of
history-taking, physical examination and case presentation. Upon this clmical
context, anatomical interpretation of clinical data, i.e., TORS analysis will be
presented. The lecture on the role of anatomy m clinical practice will present to the
students the concept map of the role of anatomy highlighting both the pra<:tical and
cognitive themes. The Case Anatomical Knowledge Index will be introduced and
hs use explained to the students. The lecture on anatomical knowledge that

Teaching

determmes success or failure in clinical practice, and will offer the 15 themes of
Methods The following teaching methods are

» Lectures

* Applied Anatomy Seminars

» Anatority of Clinical Examination Practical Sessions
* Observations of Clinical Procedures (Ward Visits)

» Seminar Report (Scientific Writing)

* Independent Study, Questions and Exercises (Study Guide).

L ectures

The course provides for 11 hours of lectures (19 percent of the course hours). The
introduction to clinical anatomy course will offer a defmhion of clinical anatomy,
convey the rationale for the course, and present the evidence for the basis of the

course. In addition, the different compatiénts of the course will be mtroduced and

thAa tien Af thAa otiidhs AniAdA AvAlainAAd ThAa AanatAaminal intAarnratatinn Af Alhniaal AAatrA



the student will have to operate whh them. The seminars also provide leaming

opportunities to achieve most of the process objectives.

Anatomy of Clinical Examination Practicum

The course provides 21 hours for practical sessions (36 percent of the course hours).

knowledge that impact clinical practice ching examples from each theme. The
The essential concepts and structures of clinical examination of patients are buih

other lectures are specific to the anatomical theme under study. These lectures are
Into
designed to provide opportimity for students to explore in detail the anatomical

knowledge, as well as provide examples of anatomical basis hi clinical practice.

Applied Anatomy Seminars

The course provides 14 hours for applied anatomy seminars (24 percent of the
course hours). The underlying themes for these seminars are to get students to apply
the TORS analysis to clinical cases, formulate anatomical leaming goals and
evaluate how they impact on diagnosis, investigation, and treatment of their case. In
addition, the seminar topics will be selected from the commonest high-CAKI cases
and will also provide considerable amount of factual anatomical information
because h will have been used in memorable context. Clinical seminars are
particularly noted for the high-level of motivation they have generated in students,
in the past. This could be explamed by the relevance of the anatomical knowledge to
clinical shuations, and the students are involved as the key players rather than
passive recipients. The essential concepts of these real-life shuations like clmical

reasonmg, and application of anatomicazlglinowledge could also be leamed because



may also record additional observations. Real patients, real procedures observed
whh educational intent will provide the stimulusto leam the relevant anatomy from
these procedures. The clmical procedures were carefully selected from the research
study and will be the ones most commonly encountered. While opportunities for
R R A R S A TR
i(:#slrtrriﬁg'[li%rrrl]stpr%m the study guide and performs them; in the process he is reminded
of essential anatomy. The stimulus for leaming the anatomy associated with
clinical examination, will be a student volunteer and, as such, will provide an
opportunity for the student to learn accurately hands-on the morphology of the
human body and the application of anatomy in examining h. Highly relevant human
interaction will also be involved, which is not the case on a cadaver. Working whh

afellow student the students will be freed from modesty and will be better trained

for fiiture patient contact.

" | hear, and | forget; | seeand | remember, | do and | understand”

Chinese proverb

Observafion of Clmical Procedures fWard Visits)

The course provides 12 hours (20 percent of the course hours) of protected daytime
hours for ward vishs, however, the students are expected to arrange ward vishs
outsidethe official timetable. The student will be provided with alogbook in which

the list of required observations must B&entered and countersigned. The student



intent then will be primarily patient care and with more emphasis on therapy rather

than leaming of applied anatomy.

Studv Guide

There will be four components to the study guide. The first will provide
introduction to the course, the course components, and course objecfives. The
second will provide supplementary reading material and guidanceto areas of study.
The private study readmg and exercises have been carefully selected from the
content of the anatomical themes identified in the research study. The third will
provide examples of clinical cases, questions, and exercises. The student can then
use these for practice and self-assessment. Finally, an annotated bibliography will

provide directions to fiirther readings and important references.
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All these cognhive levels are to be applied to the course subject matter hi context of

anatomical knowledge and clinical practice. The underlying philosophy of the

assessment is that pure knowledge, without higher order skills (analysis,

interpretation, synthesis, and evaluation) is not much use. Oliver Wendell Holmes

(1882), as quoted by Rowntree (1981) rebuked the medical educators of his day:

Assessment for the Proposed Course The assessment

strategy is designed to enable the student to demonstrate knowledge, skills, attitudes

she has acquired or improved upon during the course. The cogiutive levels targeted

mclude:

a)

b)

d)

f)

Knowledge - ability to remember facts, terms, definitions, methods,
mles, principles.

Comprehension - ability to translate ideas from one form into another, to
interpret, and to extrapolate trends, consequences, i.e., to understand.
Application - ability to use general mles and principles in particular
shuations.

Analysis - ability to break down an artefact and make clear the nature of
hs component parts and the relationship between them.

Synthesis - abilhy to arrange and assemble various elements so as to
make a new statement, plan or conclusion - a'unique’ communication.
Evaluation - ability tojudgetgl(%value of materials or methods in terms of

intemal accuracy and consistency or by comparison with extemal crheria.



formative and summative assessment types.

All the assessment in the course will be crherion referenced, i.e., in which the
student's work is measured agamst some crherion, as opposed to norm referenced in
which the students are compared agahist each other or a predicted performance

based on the bell-shaped distribution (normal curve).
"What is this stuff whh which you are cramming the brains of the young men who

areto hold the lives of the communhy m their hands? Here is aman fallen into afit;
you can tell me all about the eight surfaces of the two processes of the palatebone,
but you have not had the sense to loosen the man's neck-cloth, and the old women

are still calling you afool."

Assessment M ethods

The assessment activhies in the course will include two written tests, grading of the
seminar presentation, a seminar paper (report), and the final wrhten examination.
The written tests are controlled tests in which students must answer questions
whhout access to reference sources and whhin arigid time limit. The seminar report
will be an open activity in which the student will be given the task long before h is
due to be completed and can consuh whatever sources and people he deems
necessary, the only constraint being that he must complete within certain time. The
assessment methods are presented in table 5.8 below.

The different assessment types (muhiple choice questions, essay, short answers,
clinical cases) and how they relate to the cognhive level being tested are presented
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in table 5.9. These assessment types are to be used in the vwitten tests both for



Table 5.8
Assessment Methods Related to Contmuous and Summative Assessments Against the Controlled -
Open Continuum

Qualitative Quantitative
Goals
. Develop sensitising concepts . Theory testing
. Describe multiplerealities . Statistical description
. Develop understanding . Show relationship between variables
. Empowerment of marginalized groups . Prediction
Design
¢ Hunchas to how you might proceed e Structured, predetermined, formal,
. Evolving, flexible, genera specific
. Detailed plan of operation
Data
. Descriptive . Quantifiable coding
. Personal documents . Counts, measures
. Field notes . Operationalised variables
. Photographs . Statigtical
. Official documents/artefacts
Sample
. Small . Large
. Non-representative . Stratified
. Theoretical sampling . Control grogp

. Random selection
[Adapted fi-om Rowntree (1981), pg. 199]

Table 5.9
Matrix of Assessment Types Agamst Most Appropriate Level of Cognitive Skill

Qualitative Quantitative

Goals
. Develop sensitising concepts . Theory testing
. Describe multiplerealities . Statistical description
. Develop understanding . Show relationship between variables
. Empowerment of marginalized groups . Prediction

Design
. Hunch as to how you might proceed . Structured, predetermined, formal,
. Evolving, flexible, genera specific

. Detailed plan of operation

Data

. Descriptive . Quantifiable coding

. Personal documents . Counts, measures

Al A b - g TP SRR U R S Y [P
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presentation (physical examination) Step 4 - Tissue
Organ Region System (TORS) analysis Step 5 -
Anatomical Concepts Relevant to the Topic Step 6 -
Anatomical Learning Goals Step 7 - Question and

Answer Sessions
Conflation

Since all the assessments are crherion-referenced the scores for contmuous
assessment will be conflated to score out of 40 percent (University regulations),
and the final examination will score of 60 percent (University regulations). Each
continuous assessment will be marked out of 100 and the four scores scaled out of

40. The guidelines of scoring the assessments are given below.

Assessment Guidelines

Written tests are common in the University of Zambia and most lecturers are
familiar whh the marking concerning muhiple choice questions, essays, short
answer questions and clinical cases. These are dependent on factual information
which is in most cases universal. Guidelmes are provided, below, for applied
seminar presentation and the seminar report to enhance validity and reliability of
the assessment. The format for both the presentation and the report have been
standardised.

Standardised format for seminar presentation.

Step 1 - Case presentation (history) Step 2 - Tissue

Organ Region System (TORS) analysis 3SO'EQ’ep 3 - Case



b. Rererences

Marking key for seminar report. Examiners will be advised to be aware of the

word limit and should penalise reports well above the limh.
Case Summary: the student presents a concise case summary highlighting the

important positive and negative findings. All important information to be presented.
Marking key for seminar presentation. Each student will be graded for

clarity of presentation, accuracy of information presented, quality of visual aids,
and abilhy to answer questions. The group will be assessed for history presentation,
TORS analysis of the history, physical exammation presentation, TORS analysis of
the physical examination, identification of appropriate anatomical concepts, and
selection of specific and appropriate anatomical leaming goals. The scores of the
group and the individual will be combined to come up whh a senunar-presentation

score for each individual.

Standardised format for seminar report. 1. Case Summary (history, physical

examination, investigations, diagnosis, and
treatment) - 300 words.
2. TORS Analysis (of history and physical examination) - 600 words.
3. Discussion of Impact of Anatomical Knowledge on Clinical Condhion
(Topic) -800 words.
4. Anatomical Leaming Goals - 150 words.

5. Conclusion - 150 words. 304

-~ —_



TORS Analysis: the student should demonstrate a correct TORS analysis and to

support the analysis with correct and appropriate anatomical facts and concepts.

Impact of Anatomical Knowledge on Cimical Condhion (Topic): the student is to
identify the appropriate anatomical concepts that are required for diagnosis,
investigation, treatment, and other related aspects such as understandmg or

explaining the clinical phenomenon.

References: the student to use at least three references and to record them correctly

with regard to established convention accepted by the department.

Bonus Marks: attention to presentation, accuracy, grammar, and punctuation is to

be rewarded.

The examiner instructions are to mclude the method of marking: fail, pass,

meritorious pass, or distinction m accordance with University marking guidelines.
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reported in the lherature.

The proposed aims and objectives are explich. These proposed aims, objectives,
and the content of the course were developed after a needs assessment and are as
such based on evidence. The needs assessment mvolved participant observation of
clmical practice, content analysis of a clhiical methods textbook, critical incident
studies of which anatomical knowledge determines failure and/or success of
clinical practice, review of records of the common clinical cases seen in Zambia,
and identification of clinical cases that have a high Case Anatomical Knowledge

Index. The aims are relEvahidtbomuddivalPstymtrsss Gecasse upon completion they

will become clinical
It isimportant to observe and study the context, the effects, and the effectiveness of

the teaching and learning in every course. The purpose will be to understand the
course so that informed decisions can be made. The evaluation appraises the
plarming process by which the course was produced, the proposed aims, objectives,
and the content of the course, the proposed teaching strategy, the material and
facilhies that were available for use in the course, and the institutional setting in
which the course will be run.

Independent evaluation will be necessary. The evaluation presented below

highlights that done by the researcher.

Preliminary Evaluation

The planning process for this course was inspired by personal experience in the
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this course and many are interested to see how it can be adapted for their

postgraduate programmes.

practitioners and could utilise the course materials more efficiently and effectively.
The timing of the course will have to be appropriate as a bridgmg course between
preclinical and clinical years. Durmg clinical years students are hiundated with
learning clinical information and may not have sufficient time to study anatomy to
the desired level.

The proposed teachmg strategy has been developed after consideration of the
aims and objectives, and review of the most current educational Iherature with
regard to the teaching of anatomy, and a previous study, undertaken by the author,
that examined the perceptions of teachers of undergraduate medical students
concerning the teaching of anatomy. These references unanimously supported
increasing clinical context in teaching, integratmg anatomical knowledge whh
clinical knowledge, and increasing clmical relevance of anatomy teachmg.

There are several books on the market that can augment leammg this subject
matter. A teaching guide to supplement the recommended textbooks will be
required for the course. Lecture space, seminar space, and space for practical
sessions are readily available.

The institutional setting is conducive. The University of Zambia senate and the
Anatomy Department have already endorsed the necesshy of such a course. Many

clinical departments in the School of M &dicine have already expressed support for



Anatomical Standardise Guidance reading

d on materials
interpretation report relevant
of format
clinical data anatomy Independent

Standardise study

d guestions

_ Marking and exercises
Developmental Testing Keys

Role of . . . . . .
Developrgﬁg %fr);[]eftf ng has been an ongoing exercise. This has involved trying out
learning H%@QE@FE@&@%@&%@@ whh students in the hope of developing or

i

improving those materials g&(&?ﬂegl es) for the benefit of future students. This is
ase

evidenced by the changes thiatdhadetaken place over the years. Table 5.10
Summary of Changes of tHéfClmical Anatomy Course

Anatomy high
incidence
Year deteumdning  8Sediifigls  Anatomy of Ward Study Guide
failure Visits
and success in CAKI Clinical
clinical practice Examinatio
Anatomical n
1998 busmtuctory No None Non-specif None
of clinical tests ic
lectures only  Standardise logsheet
Eval uaé&miﬁgndmﬁgrta%ﬁﬁ@@onmt of all academicélg%@gs and will continuefor
. course)
this course. Topics
selected
without
basis
New Introductory Standardise 7 practical Log book Clear aims
d and
(2003) lectures presentatio sessions  with objectives
(summary n specific
of evidence) format procedure

S
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CHAPTER VI CONCLUSIONS AND
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students in amanner that enhances relevance to the future roles of medical students
as clhiicians. The CAKI allows for exammation of clinical cases/situations to
determme the appropriateness of usmg the case/situation as stimuli for teachmg and
leaming important clinical concepts.

The study analysed datafrom a) 2,216 contact hours of participant observation of
clinicians, b) content analysis of the 19* edition of Hutchison's Clinical M ethods, )
221 critical incidents from 140 doctors and 28 medical students, d) the CAKI
analysis of the commonest disease conditions m Zambia, and €) comparison of

knowledge of
Summary of the Studv

This study mvestigated how to define a core clinical anatomy for undergraduate
medical education hi Zambia by analyshig the anatomy requishes for general
clmical practice, because there was no consensus, in the literature, about what core
clmical anatomy was. The study established a proposed defmition of core cliiucal
anatomy for undergraduate medical education and developed a curriculum for core
clmical anatomy. The anatomy needs of general clhucal practice, that is,
history-taking, physical examination, interpreting mvestigations, clmical
procedures, operations, and managing common clmical cases, were analysed.

The study is significant in that h is probably the first to defme core clmical
anatomy ushig evidence-based methods, and it developed the Case Anatomical
Knowledge Index (CAKI), which is an original tool for measuring detail of
anatomy knowledge required for making a diagnosis, interpreting mvestigation and
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managing clinical condition. The core clmical anatomy can be used to train medical



shuations?

3. Isthere adifference between the anatomical knowledge that climcal students
and clinicians possess compared to that which preclinical medical students
possess?
andto@gn heevviesai l[ppbcinaicshicaddinaldeatdenteqwitbdtfat dagrhiosis amy éstigatl 8a,
eesbtrebtn@nnodenslinical condhion be determined consistently?

The data analyses utilised @) formulation of order on the data for comparison,
contrast, and msight, for participant observation, b) frequency counts for
anatomical concepts to compute Total Anatomy Indicators Ratio, and context
formulation, for content analysis, ¢) development of frames of reference and
taxonomies, for the crhical incident technique, d) frequency counts of disease
prevalence and CAKI scores for scaling disease condhions, and €) Analysis of
Variance (ANOVA) procedures of SPSS-9 to determine significant differences
among the preclinical students, chnical students, and clinicians (p < 0.05).

The following research questions (specific objectives) were investigated:

1. What is the amount and nature of anatomical knowledge in clinical
methods?
a) Theamount and nature inherent m history-takhig?
b) The amount and nature inherent in physical examination?
¢) The amount and nature mherent in atextbook of clinical methods

that iswidely used at University of Zambia?

2. Which anatomical knowledge det&fthines success and/or failure in dlinical



Clinical surface anatomy; Anatomical basis for common clinical procedures and
operations; Anatomical considerations of common clmical condhions. Anatomical
knowledge that contributes to success and/or failure in clinical shuation. The role of

anatomy in clinical practice.
Findings

The fohowing findings resuhed from the study:

Part 1: Core Chnical Anatomy

1. Core anatomy has been defined as:
Core Anatomy = Type 1 Anatomy (classical) + Type 2 Anatomy (clinical

anatomy)

Type 1 anatomy (classical/prerequisite): Anatomical termmology (body
poshions, anatomical intemational nomenclature); Basic tissue types (muscle,
nerve, epithelia, connective tissue); Body systems (structure and frmction);
Regional anatomy topography (holotopy, syntopy, skelotopy); The cell (organelles
and fimction); developmental anatomy (meiosis, ferthisation, teratology);
Neuro-anatomy (sensory and motor pathways); Anatomy themes found in

clinical methods (see the 67 themes).

Type 2 anatomy (clinical anatomy):31A2natomical interpretation of clhiical data

(tissue, organ, region, system - TORS- analysis); Anatomy of clmical examination;



body.

Anatomy Conceptsin Clhiical Methods Textbook
» Sixty percent (60%) of content is general anatomy terms, 40% is technical
anatomy terms.

» There are 67 discrete anatomy themes.
Part 2: Answers to Research Questions

1. The amount and nature of anatomical knowledge hi clinical methods comprises
of thefollowing: Fifty-nine percent of the content in Hutchinson's Chnical M ethods
(Swash, 1989) was anatomical hi nature. Technical anatomical terms constituted 40
percent and there were 67 discrete anatomical themes. History-taking:
» Eighteen percent (18%) of history-taking protocols consist of technical
anatomy terms.
» The nature of anatomical knowledge m history-taking is of problem solving
nature (clinical reasoning) in the sense that it helps m identifymg the tissue,

organ, region, system that is affected (TORS analysis).

Physical Examhiation:

» Eighteen percent (18%) of the physical examination is technical anatomy
terms. But all the concepts (100%) are based on assessing normal stmcture
and function.

* The nature of anatomical know,o!(lesgge in physical exammation is that of a

reference template for detecting altered stmcture and function of the human



4. The detail of anatomical knowledge requhed for diagnosis, mvestigation, and
treatment of a clinical condhion can be determined consistently. The Case

Anatomical Knowledge Index (CAKI) developed in this study was able to
The nature of anatomical knowledge includes: discrete anatomy themes, and

conceptual consideration of therole of anatomy in clinical practice (Concept

Map of the Role of Anatomy in Clinical Practice - from the study).

2. The anatomical knowledge that determines success and/or failure hi clmical
methods is that anatomical knowledge that contributes to ability to 1) extract body
fluids, 2) cohect venous blood, 3) cannulate veins, 4) insert tubes or trocars in body
cavhies, 5) locating nerves, 6) locating blood vessels, 7) avoiding accidental injury
to important structures, 8) locatmg important structures, spaces, cavities, 9)
accessing intemal organs at operation, 10) describing and mterpreting plain x-rays,
11) describing and interpretmg special x-rays, 12) making clinical decisions, 13)
surgical repah of structures, 14) recognise developmental basis for clinical

condhions, 15) comprehend histological reports.

3. Preclinical students possess knowledge of anatomy of the Type 1 kmd (taught in
the Flexnerian tradhional curriculum) while clinicians posses knowledge of the
Type 2 kind (based mostly on application of anatomical knowledge to clinical
practice). Precimical students failed a cggnhive test based on Type 2 anatomy, and

clinicians failed a cognhive test based on Type 1 anatonty.
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relevant anatomy, which will be applied in the future careers of the students, can be
accelerated. These firidings can be used to develop strategies that would help
resolve the issue of relevance to clinical practice and that of efficiency of the

educational system.

consistently discriminate between clinical conditions that had a high demand for

detail of anatomical knowledge from those that had alow demand.

Discussion - Commentary

A review of the datareveals the foUowmg additional outcomes:

1. The performance on the cimical anatomy (type 2) test by students who had
imdertaken a clinical anatomy course (preclmical 4) was better than that of
clhiicians and preclinical 3 students.

2. The clinicians had forgotten the traditional (type 1) anatomy that they

leamed as preclinical students.

This additional finding may indicate that the content of the clmical anatomy course
taught at UNZA has been correctly identified the anatomy that clinicians use. This
findmg also demonstrates that clmicians over the years have forgotten the anatomy
that they were taught m the preclinical years and have gone on to acquire a new and
different type of anatomy. This is an important additional finding because h

demonstrates that anatomy required f3 clinical practice can be identified and

taninht tA chidAnte Ediinatinanalhy thic imnline that tha laamina Anivva fAar Almaiaal vy
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5. The demand of detail for anatomical knowledge is greater in some clinical
situations than for others.

6. The extent of demand of detail for anatomical knowledge hi clhiical
situations can be measured consistently.

7. The taxonomies of knowledge of anatomical knowledge that determhie

success and/or failure are runcMaitaide to serve as a basis for ensuring

The aB&%}ernPéFﬂ?éeﬂﬁ%Ségr%“88%8.‘@8“881ectiveﬁ (research questions). The
following major conclusions resuh from analysis of the findings of this study.
These conclusions, it is feh, on one part, can be generalised to medical
undergraduate education worldwide, and are limited to Zambia on the other where

the findings are focused on disease prevalence and clmical practice in Zambia.

1. A definhion of core chnical anatomy is now available to serve as a guide for
developing courses for undergraduate medical education.

2. TheCase Anatomical Knowledge hidex (CAKI) is now available to serve as
atool for selecting clinical cases, as stimuh, for use in leaming anatomical
concepts.

3. There are significant differences in the type of anatomical knowledge
possessed by preclmical students and clinicians.

4. The anatomical knowledge taught hi traditional (Flexnerian) curriculum

may be different from the an&®$my that should be tau"t for preparing

ctiidante far Almical Nnrartira



anatomical themes in clinical methods) should be taught as a prerequishe to
prior students with prior knowledge upon which to build clinical anatomy.
Anatomical themes in clmical methods can be taught as part of Type 2
teachmg e.g., as part of anatomy of clmical examination or as part of case
studies.

2. The traditional anatomy curriculum should be revised to reflect the content

8. Qualitative methods, for example, participant observation can be used in

of Type 1 anatomy derived from this study. This would reduce the amount,
studying medical éducation.

and the irrelevant components of the traditional course. o

9. Teaching clinical anatomy can accelerate the leaming curve for acquiring
knowledge required for clinical practice.

10. A new paradigm clinical anatomy exists and this study has contributed to

defining it.

Implications

Specific implications exist for individual professionals and professional
organisations who advise or develop anatomy curricula for undergraduate medical
education, contribute to curriculum committees, or who evaluate undergraduate
medical education. There are also specific implications which exist for teachers
who mstmct m anatomy, or are aspiring to be clmical anatomists.
1. Anatomy teachers need to be aware that they are two kinds of anatomical
knowledge, that is. Type 1 anatomy (classical anatomy/prerequisite) and
Type 2 anatomy (clinical anatomy). And that anatomy teachmg should

hicorporate both types. It is recommended that Type 1 anatomy (except for



1. Correlative studies of the Anatomy Concepts Codmg Instmctions with
different clinical methods textbooks.

2. Correlative content analysis of Hutchison's Clinical Methods by different
coding raters.

A o S U R T8 R A ) e e R T T
r%necciilrg ltis%ﬁ%% s,StgHXUId be scaled up to enhance meeting the anatomy

Bl R e S R M A R SR R
t%%?:ﬁlrﬁghﬁahse&icpegsintellectual skills like apphcation, problem solving,
synthesis and evaluation.

4. History-taking and physical examhiation process should be introduced in
clinical anatomy teaching as a basis of anatomical interpretation of clinical
data (TORS analysis) as well as the anatomical basis of clinical
examination.

5. Clinical conditions used as case studies or clinical context stimulus, for
teaching anatomy, should be carefully selected using high prevalence and
high demand of anatomical knowledge (high CAKI scores) as criteria.

6. Clinical methods cannot be leamed, effectively and efficiently, from

Hutchison's Clinical Methods without knowledge of anatomy.

Recommendations
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Recommendations for future studies are as follow:



5. Replication of critical incident studies, for anatomical knowledge that
detennines success and/or failure, in clinical practice in a different clinical
care system.

6. Determination of core clinical anatomy for medical specialties, that is,
surgery, intemal medichie, obstetrics and gynaecology, and paediatrics.

7. Determination of core clinical knowledge for other basic sciences, that is,
physiology, biochemistry, microbiology, pharmacology, and pathology,

usmg the research design and methods from this study.

319



References

293



Allery, L., Owen, P. and Robling, M. (1997). Why general practhioners and consultants
change their clinical practice: a critical incident study. British Medical Journal,
314(7084): 870 - 4.

Americans Geriatrics Society (2000). Core competencies for the care of older patients:
recommendations of the American Geriatrics Society. The Education Committee
Wrhing Group of the American Geriatrics Society. Academic Medicine, 75(3): 252-5.

AIR (2001). John Flanagan: Critical Incident Technique. American Institutes of
Research. Http: //www. air-dc. org/overview/flanagan. htm.

ﬁgﬁ%hﬁ?crtn% Ooﬁ)gggél%&%%eé“% e@g rllzjgu %gt Olo%ﬁ%ve&s@y %}%%P ?{r%gra}lca,

Abu-Hijleh, M. and Marwan, F. (1995). Clinical Anatomy and Anatomical skills: An
Innovative Course. Medical Teacher, 17(3): 283-88.

AACA (1996). A clinical anatomy curriculum for the medical student of the 21"
century: Gross anatomy. Education Affairs Committee, American Association of
Clinical Anatomists. Clinical Anatomy, 9(2): 71 -99.

AACA (2000). A clinical anatomy curriculum for the medical student of the 21"
century: developmental anatomy. Education Affairs Committee, American Association
of Clinical Anatomists. Clinical Anatomy, 13(1): 17-35.

Achike, F. and Ogle, C. (2000). Information overload in the teaching of pharmacology.
Journal of Clinical Pharmacology, 40(2): 177-83.

Adeyemi-Doro, H. and Ojeifo, J. (1988). What anatomy shall we teach medical and
dental studentsin a primary heahh care curriculum? Medical Education, 22: 407-411.

Alberti, K.G. and Baylis, P.H. (1993). Undergraduate medical education. Core
curriculum should remain flexible. British Medical Joun”l, 307(6918): 1566

Aliabadi-Wahle, S., Ebersole, M., Choe, E. and Beech, D. (2000). Training in clinical
breast examination as part of a general surgery core curriculum. Journal of Cancer
Education, 15(1): 10-3.

Allen, S. and Roberts, K. (2002). An integrated stmcture-flmction module for first year
medical students: correlating anatomy 2&finical medicine and radiology (Abstract).
Medical Education, 36(11): 1106 - 1107.



e B R I B e I L TR P R T R I I il Tt T Dt o it Bl

Mazmanian, P. and Waxman, H. (2000). Continuing medical education: anew vision of
the professional development of physicians. Academic Medicine, 75(12): 1167 -

72.

Benson, J., and Britten, N. (1996). Respecting the autonomy of cancer patients when
talking whh their families: qualitative analysis of semistructured interviews with
patients. British Medical Journal, 313(7059): 729 - 31.

Bernhardt, A., Dahon, M., Sargent, J. and Stevens, M. (2000). E-mail communication
between medical students and school children: A model for medical education.

AR saol Bestitrmand S pisRcsn M YR hpdiRick RS b8ic midwifery

practice. Journal of Midwifery and Womens Health, 45(6): 118-9.

BACA (1997). British Association of Clinical Anatomists.
Http.://IWTAwJMAN Retrieved 6*" July 2000.

Backhouse, K.M. and Hutchings, R.T. (1998). Clinical Surface Anatomy. Second
Edition. Mosby-wolfe. ISBN 0-7234-2495-0.

Baldwin, P., Paisley, A., and Brown, S. (2000). Consultant surgeons' opinion of the
skills required of basic surgical trainees. British Journal of Surgery, 86(8): 1078 - 82.

Balla, J., Biggs, J., Gibson, M. and Chang, A. (1990). The application of basic science
concepts to clinical problem-solving. Medical Education, 24:137-147.

Banda, S. (1999). Perceptions of Teachers of Undergraduate Medical Students Towards
the Teaching of Anatomy. Dissertation. University of Dundee.

Barrows, H.S. and Tamblyn, R.M. (1980). An approach to medical education. Springer
Publishing Company, New Y ork.

Basmagjian, J.V. and Slonecker, C.E. (1989). Grant's methpd of Anatomy: A clinical
problem-solving approach. Eleventh Edhion. Williams and Wilkins. Bahimore. ISBN
0-683-00374-7.

Battles, J., and Mandle, S. (1986). Determining the core competencies of the ideal health
sciences communicator. Journal Biocommunication 13(4): 20-8.

Baxter, J. (1950). Aidsto Surgical Anatomy. Third Edhion. Bailliere, Tindall and Cox.
London. 295

Rennett NI Davis N Fadteriinn \W  Friedmann P Green .1 Knennen R



Bok, D.(1989). Needed: A New Way to Train Doctors. In Schmidt, H., Limpkin, M ., de
Vries, M., Greep, J.(Eds): New Directions for Medical Education, : 17-38. Springer -
Verlag. London.

Boon, J., Meiring, J. and Richards, P. (2002). Clinical anatomy as the basis for clinical
examination: development and evaluation of an introduction to clinical examination in a
problem-oriented medical curriculum. Clinical Anatomy, 15(1): 45 -50.

Bordage, G. (1999). Why Did | Miss the Diagnosis? Some Cognhive Explanations and
Educational Implications. Academic Medicine, 74(10): S138 - 143.

Bourgois, P. (1999). Theory, method, and power in dmg and HIV -prevention research; a
participant-observer's critique. Substance Use Misuse, 34(14): 2155 - 72.

Berth, H. (2001), The measurement of anxiety through computerized content analysis:
BReHFE DI AP CHIR Pl TR Ve A R0 P YA Bl
Psychology, 51(1): 10 -6,

Bettcher, D., Sapirie, S. and Goon, E. (1998), Essential public heahh functions: results
of the international Delphi study. World Health Statistics Quarterly, 51(1): 44

-54.

Black, N., Murphy, M., Lamping, D., McKee, M., Sanderson, C., Askham, J. and
Marteau, T (1999). Consensus development methods: areview of best practice in
creating clinical guidelines. Journal of Health Services Research Policy, 4(4): 236 -48.

Bligh, J., Prideaux, D. and Parsell, G. (2001). PRISMS: new educational strategies for
medical education. Medical Education, 35(6): 520- 521.

Bligh, J. (2003). 'Nothing is but what is not' William Shakepeare; Macbeth Act 1, Scene
I1l. Medical Education, 37(3): 184 - 185.

Bloom, B. (1956). Taxonomy of Educational Objectives: The Classification of
Educational Goals. Handbook 1: Cognhive domain. David McKay Company, New
York.

Blum, J. and Fhzpatrick, R.(1965). Critical performance requirements for orthopaedic
surgery: Part I, Method; Part 11, Categories of Performance. Pittsburgh, PA: American
Institutes for Research.

Board, P. and Mercer, M. (1998). A sugyey of the basic practical skills of final-year
medical studentsin one UK medical school. M edical Teacher, 20(2): 104 - 108.



Carmichael, A.J. (1988). Core curriculum in medicine. Lancet, 1(8594): 1112.

Cat«, O. (2002). Point: Global standards in medical education - what are the
objectives? Medical Education, 36(7): 602 - 605.

Catlin, A. and Carter, B (2002). Creation of a Neonatal End-of-L ife Palliative Care
Protocol. Journal of Perinatology, 22(3): 184-95.

Cattini, P. and Knowles, V. (1999). Core competencies for clinical nurse specialists: a
usable framework. Journal of Clinical Nursing, 8(5); 505 - 11.

Charhon, B. (1991a). Practical reform of pre-clinical education; core curriculum and
science projects. Medical Teacher, 13(1); 21-28.

Bhatlign.B. ([(S9AP)TArmatY I reddted RSk BritiseNtedical Jaaaht3Pechfiue.
Family Practice, 9(1): 98-103.

Bradley, P. (2001). Serendipity - yet another nail in the coffin. Medical Educafion,
35(4): 313-314.

Brenner, C. (1987). Notes on psychoanalysis by a participant observer: a personal
chronicle. Journal of American Psychoanalysts Association, 35(3): 539 - 56.

Bruce, J., Walmsley, R. and Russ, J. (1964). Manual of Surgical Anatomy. E & S
Livingstone Ltd. Edinburgh.

Bryne, M. (2001). Critical incident technique as a qualhative research method.
Association of Operating Room Nurses Journal, 74(4): 536 - 9.

Buchanan, D., Jordan, S., Preston, D. and Smhh, A. (1997). Doctor in the process. The
engagement of clinical directors in hospital management. Journal of Management in
Medicine, 11 (2-3):132-56.

Bundred, P. and Gibbs, T. (2002). Facing up to the realities of global medical ,
education in the 21* Century. Medical Education, 36(7): 600 - 601.

Burawoy, M. (1994). Participant observation.
Http://sociologv.berkelev.edu/facuhv/burawov/272E.pdf Retrieved 9* " July 2001.

Burge, S. (2002). Teaching dermatology to medical'students: a survey of current
practice in the U.K. British Journal of é’matology, 146(2): 295 - 303.



Creighton Univershy (2002). Clinical anatomy: a new master's program at Creighton
Univesity. Http://bifl 1 .creighton.edu/~)erry/Public/clinanatms.html. Retrieved 9th
May 2002.

Crisp, J., Pelletier, D., Duffield, C, Nagy, S. and Adams, A. (1999). It's all in aname.
When is a'Delphi study' not a Delphi study?. Australian Journal of Advanced Nursing,
16(3): 32- 7,

Crocker, L. and Algina, J. (1986). Introduction to classical and modem test theory.
Harcourt Brace Jovanovich College Publishers. Fort Worth. ISBN 0-03-061634-4.

BALRYoH; BNovpHhih, (@09 AIBIRGT RErESRISI el IBRgrphg RRRtE R dshabHi koM
E@BIH%‘?HW 8t GirRiFRshaRi E@w’&é@kiﬁg%g)gramme Nursing and Critical °
Care, 5(2): 62 - 7.

Christenfeld, R. and Haveliwala, Y. (1978). Patients' views of placement facilities: a
participant-observer study. American Journal of Psychiatry, 135(3): 329 - 32.

CIT (2001). Crhical Incident Technique. The Society for Organizational Psychology.
Http://yyww. air. org/overview/cit. htm. Retrieved 5th October 2001.

Cliff, W.H. and Wright, A.W. (1996). Directed case study method for teaching human
anatomy and physiology. American Journal of Physiology, 270(6 Pt 3): S19-
28.

Cline, A (2002). Prioritization Process Using Delphi Technique.
Http.://www,c MM Retrieved on 15* May 2002.

Coenen, S., Van Royen, P., Vermeire, E., Hermann, |. and Denekens, J. (2000).
Antibiotics for coughing in general practice: aqualhative decision analysis. Family
Practice, 17(5): 380-5.

Cohen, G. (1977). The Psychology of Cognition. Academic Press. London. ISBN
0-12-178750.

Colliver, J. (2002). Educational theory and medical education practices: a cautionary
note for medical school facuhy. Academic Medicine, 77(12): 1217-20.

Colliver, J., Fehovich, P. and Verhulst, S. (2003). Small group learning in medical
education: A second look at the Springé¥8 Stanne, and Donovan Meta-Analysis
(Edhorial). Teaching and Learning in Medicine, 15(1): 2-5.



Duffield, C. (1993). The Delphi technique; a comparison of resuhs obtained using two
expert panels. International Journal of Nursing Studies, 30(3); 227 - 37.

Dunham, R (1996). The Delphi Technique.
Http://www, medsch. wisc. edu/adminmed/2002/orgbehav/delphi. pdf Retrieved on 15*
May 2002.

Dwyer, M. (1999). A Delphi survey of research priorities and identified areas for
collaborative research in heahh sector library and information services UK. Health
Librarian Review, 16(3); 174-91.

Edgerton, R. (1984). The participant-observer approach to research in mental

Extergiati mhd AP éBici eloUPnahdf GilensaTDER00endiesiBB(5)gAss as@dmy in aclinical
skills course. Clinical Anatomy, 13(6); 444 - 7.

Editorials (1991). The Core curriculum; Can it be defined? The Lancet, 338;

ER4Be30r9(1948). The anatomist. The Medical Journal of Australia, V; 160.

Degjong, W., Wolf, R. and Austin, S. (2001). U.S. federally funded television public
service announcements (PSAS) to prevent HIV/AIDS; a content analysis. Journal of
Health Communication, 6(3); 249 - 63.

Derrington, M. and Smith, G. (1987). A review of studies of anaesthetic risk, morbidhy
and mortality. British Journal of Anaesthesia, 59(7); 815-33.

De Vaus, D. (1990). Surveys in Social Research. Unwin Hyman Ltd. London.

Diamond, M., Kamien, M., Sim, M. and Dauvis, J. (1995). A critical incident study of
general practice trainees in their basic general practice term. M edical Journal of
Australia, 162(6); 321-4.

Dolan, T. and Lauer, D. (2001). Delphi study to identify core competenciesin geriatric
dentistry. Specialist Care Dentist, 21(5); 191-7.

Donaldson, I. (1992). The use of learning contractsin th” clinical area. Nurse Education
Today, 12(6); 431 - 6.

Dove, H. (1999). Postgraduate education and training in addiction disorders. Defining
core competencies. Psychiatry Clinical North America, 22(2); 481-8.

Duffield, C. (1988). The Delphi techrfigle. Australian Journal of Advanced Nursing,
6(2); 41-5.



undergraduates: general practice as a guideline? The brain. Clinical Anatomy, 12(2):
115-9.

Feinstein, A. (1999). Muhi-item "Instmments" Vs Virginia Apgar's Principles of
Clinimetrics. Archives of Internal Medicine, 159(2): 125-8.

Fitzgerald, M. (1992). Undergraduate medical anatomy teaching. Journal of Anatomy,
180: 203-209.

Flanagan, J.C. (1954). The Crhical Incident Technique. Psychological Bulletin, 51:
327-58.

Forrest, F., Taylor, M., Postlethwahe, K. and Aspinall, R. (2002). Use of a high-fidelhy
simulator to develop testing of the technical performance of novice anaesthetists. British

IJ:OCJJrH(])%a%f ﬁ‘%@é‘ﬁ'@u%@(f&&)% he core curriculum: history and examination.
Journal of Rheumatology, 55: S33 - 4.

Elder, 0. and Andrew, M. (1992). Important curriculum content for baccalaureate allied
heahh programs: a survey of deans. Journal of Allied Heahh, 21(2): 105 - 15.

Ellis, H. (1997). Clinical Anatomy. Ninth Edition. Blackwell Science. ISBN
(0-86542-882-4.

Ellis, H. (2001). Teaching in the Dissecting Room. Clinical Anatomy, 14(2): 149 -151.

Elstein, A ., Shulman, L. and Sprafka, S. (1978). M edical Problem-solving: An Analysis
of Clinical Reasoning. Cambridge. Harvard University Press.

Eva, K., Norman, G., Neville, A., Wood, T. and Brooks, L. (2002). Expert-Novice
Differences in Memory: A Reformulation. Teaching and Learning in Medicine, 14(4):
257-263.

Fasel, J.H. (1996). General medical practice as a guideline for pre-clinical anatomy
teaching? The veins. Surgical and Radiologic Anatomy, 18(2): 143-6.

Fasel, J.H (1998). Teaching of gross anatomy to medical undergraduates: general
practice as aguidleline? A synopsis. Journal of Anatomy, 196:305-306.

Fasel, J.H., Gailloud, P. and Viet vu, N. (1998). A Core Anatomy Program for the
Undergraduate Medical Curriculum. Aggdemic Medicine, 73(5): 585-6.

Fasel, J., Bader, C. and Gailoud, P. (1999). Anatomy teaching for medical



didySId> Ul llduld 1d iyuaye WU LI asdeSOIlIct L Ul L Ie elleuld Ul Py Ll ivactve uluys.

M ethods Findings in Experimental Clinical Pharmacology, 21(2); 133 - 8.

GPEP(1984). Physicians for the Twenty-First Century. The GPEP Report; Report of the
Panel on General Physicians Education of the Physician and College Preparation for
Medicine. Association of American M edical Colleges.

Gmppen, L.D., Davis, W.K., Fitzgerald, J.T. and McQuillan, M. A. (1997). Reliabilhy,
Number of Stations, and Examination Length in an Objective Stmctured Clinical
Examination. In Schepbier, A., Van der Vleuten, C, Rethans, J., Van der Steeg, A.
(Eds); Advances in Medical Education; 441-442. K luver Academic Publishers.
Dordrecht, Netherlands.

E”tﬁéﬁgﬁeﬁﬁeﬁ BEIRBIY FRYnA ayadigtive, daa Hmerican Seciglogical
-orientad cli

OX
2 Ical research. Perspective Biology and Medicine, 39(2); 206 -26.

Fraser, D. (1999). Delphi technique; one cycle of an action research project to improve
the pre-registration midwifery curriculum. Nurse Education Today, 19(6); 495 -501.

FuUerton, J., Johnson, P. and Oshio, S. (2000). The 1999 ACC task analysis of
nurse-midwifery/midwifery practice phasel; the instmment development study. Journal
of Midwifery and Womens' Heahh, 45(2); 150-6.

Gallagher, M., Bradshaw, C. and Nattress, H (1996). Policy priorities in diabetes care; a
Delphi study. Quality Heahh Care, 5(1); 3-8.

Garson, G. (2001). Participant observation. North Carolina State University.
Http;//vyww?2.chass.ncsu.edu/garson/pa765/index.shtml. Retrieved 9* "July 2001.

Gilbart, M ., Cusimano, M. and Regehr, G. (2001). Evaluating surgical resident selection
procedures. American Journal of Surgery, 181(3); 221-5.

Gibaldi, J. (1999). MLA Handbook for Writers of Reseai;ch Papers. The Modem
Language Association of America. Fifth Edition. New York. ISBN 0-8752-975-8.

Glass, G. and Hopkins, K. (1984). Statistical methods in education and psychology
(2'** edhion). Prentice-Hall, INC. New Jersey. ISBN; 0-13-844944-9.

GMC, (1993). Tomorrow's Doctors; recommendations on undergraduate medical
education. General Medical Council of Unhed Kingdom.
301

Gottschalk, L. (1999). The application of a computerized measurement of the content

Anahinia Af nAtiiral lanAniana A HhAa AaccAccrna Ant AF A AFfFAnt~ AF nAsAlhAAAtiviA AviiAas



meaicine. ivieaiCal |1 eacner, LZ(£). 181 -Y1.

Holsgrove, G., Lanphear, J. and Ledingham, |. (1998). Study guides: an essential student
learning tool in an integrated curriculum [1]. Medical Teacher, 20(2): 99 -103.

Horner, C. and Westacott, E. (2000). Thinking through philosophy: an introduction.
Cambridge University Press. Cambridge. ISBN 0-521-62657-9.

Houge, D. (1981). Participant/observer evaluation in continuing medical education.
Journal of Medical Education, 56(6): 527.

Hubbard, J.P., Levit, E.J., Schumacher, C.F. and Schnabel, T.G. (1965). An objective
evaluation of clinical competence. The New England Journal of Medicine, 272(25):
1321 - 1328.

Harcourt Publishers Limhed (2000). Medical Textbook Catalogue 2000. ISBN
Z000005795.

Hayes, R., Stoudemire, A, Kinlaw, K., Dell, M. and Loomis, A. (1999). Qualitative
outcome assessment of amedical ethics program for clinical clerkships: a pilot study.
Genera Hosphal Psychiatry, 21(4): 284 - 95.

Healey, J (1969). A Synopsis of Clinical Anatomy. 1969 W. B. Saunders Company.
Philadelphia. Library of Congress Catalog Card Number 69-11196.

Henerson, M. and Fitz-Gibbon, C. (1987). How to measure attitudes. Sage Publications.
US.A.

Heylings, D. and Stefani, L. (1997). Peer assessment feedback marking in a large
medical anatomy class. Medical Education, 31(4): 281-6.

Heylings, D. (2002). Anatomy 1999-2000: the curriculum, who teaches it and how?
Medical Education, 36(8): 702 - 710.

Hodes, M. (1998). A core curriculum for child and adolescent psychiatry. European
Child Adolescent Psychiatry, 7(4): 250 - 4.

Hogan, D. (1999). Did Osier suffer from "paranoia antitherapeuticum bahimorensis'? A
comparative content analysis of The Principles and Practice of Medicine and Harrison's
Principles of Internal Medicine, 11* edhion. Canadian Medical Association Journal,
161(7): 842- 5. 202

Holmes, D., Mann, K. and Hennen, B. (1990). Defining fitness and aptitude to practice

PR LS B —dl__1l Tm___l._. AN/AN_ ANnA Aa



Jones, J., Sanderson, C. and Black, N. (1992b). What will happen to the qualhy of care
with fewer junior doctors? A Delphi study of consultant physicians' views. Journal of
the Royal College of Physicians London, 26(1): 36 - 40.

Jones, Una. (1997). The reliabilhy and validity of the Bordage, Grant and Marsden
diagnostic thinking inventory for use with physiotherapists. Medical Teacher, 19(2):
133 - 140.

Judge, 1. (2002). Indexes, scales, and typologies.
Http://www?2.chass.ncsu.edu/Judge/PS371/L ectureba partl.htm.. Retrieved 15* July
2002.

[1SDnet (2002), Intro to indicators: what is an index?
Http://iisdl,usd.ca/measure/fagindex,htm. Retrieved 21" May 2002,

Instruments (2002), Quality of Life Research 1000 Instruments Patient or Clinician
oriented, Http://195,1Q1.204.50:443/pubUc/L I ST/index,html, Retrieved 15* July 2002.

Irigoyen, M., Kurth, R. and Schmidt, H. (1999). L earning primary care in medical
school: does specialty or geographic location of the teaching site make a difference?
American Journal of Medicine, 106(5): 561 - 4.

Jacobs, A.M., Fivars, G., Edwards, D.S. and Fitzpatrick, R. (1978). Critical
requirements for safe-effective nursing practice. K ansas, City, MO. American
Nurses' Association.

Jaeger, R. (1990). Statistics: A spectator sport (2"*” Edhion). SAGE Publications Inc.,
Newbury Park. ISBN: 0-8039-3421-1.

Johnson, J. (2002). Importance of Dissection in Learning Anatomy: Personal
Dissection Versus Peer Teaching. Clinical Anatomy, 15(1): 38 - 44.

Jolly, B. (2001). Square Pegs in Round Holes. Medical Education, 35(6): 522 - 3.

Jones, D. (1997). Anatomy departments and anatomy education: reflections and myths.
Clinical Anatomy, 10(1): 34 - 40.

Jones, D., Dias, G., Mercer, S., Zhang, M. and Nicholson, H. (2002). Clinical anatomy
research in a research-driven anatomy department. Clinical Anatomy, 15(3): 228 - 232.

Jones, J., Sanderson, C. and Black, N. g§892a). Measuring the quality of junior hosphal
doctors in general medicine. Medical Education, 26(3): 218-27.



Blological Facts and COoNCePTs, Learnt Tor tne HIrst Basic Sclence Exam, over a 1wo
Y ear Period. In Schepbier, A., Van der Vleuten, C, Rethans, J., Van der Steeg, A. (Eds):
Advances in Medical Education: 162-165. K luver Academic Publishers. Dordrecht,
Netherlands.

Krippendorf, K. (1980). Content analysis. SAGE Publications. Newbury Park. ISBN
(0-8039-1498-9.

Kurkland, M. and Lupofif, R. (1999). The Complete Idiot's Guide to Improving Y our
Memory. AlphaBooks, A Pearson Education Company. Indianapolis. ISBN
0-02862949-3.

Kwan, C. (2001). Is problem-based learning a quality approach to educafion in heahh
RGARSS: (Is A Ao b RS M S o 8 R0 & SRR EdSeation in
Bgcsﬁlr%agl 'E'?ﬁlﬁﬂaterans\éét%%)es]i?ﬁ%gt%my Third Edhion. Oxford University Press.

g\)//ve’YS.r ié\nldsgglsg 9_(?8%%}.3I_:%ndammtals of Internal Medicine. Mosby. St. Louis.
ISBN 0-8016-2622-6.

Ker, J., Mole, L. and Bradley, P. (2003). Early introduction to interprofessional
learning: a simulated ward environment. Medical Education, 37(3): 248 - 255.

Kleinman, F., Frank, L., Farup, C, Taylor, L. and Miner, P. (1999). Psychometric
validation of a constipation symptom assessment questionnaire. Scandinavian Journal of
Gastroenterology, 34(9): 870 - 7.

Klessig, J., Wolfsthal, S., Levine, M., Stickley, W., Bing-you, R., Lansdale, T. and
Battinelli, D. (2000). A pilot survey study to defme quality in residency education.
Academic Medicine, 75(1): 71 - 3.

Kneebone, R. (2002). Total internal reflection: an essay on paradigms. Medical
Education, 36(6): 514-518.

Knight, C. and Knight, P. (1992). Developing a certificate course for hospice nurses: a
Delphi survey of subject areas. Hosphal Journal, 8(3): 45 - 57.

Krahn, M., Ritvo, P., Irvine, J., Tomlinson, G., Bezjak, A., Trachtenberg, J. and Naglie,
G. (2000). Construction of the patient-oriented prostate utilhy scale (PORPUS). A
muhiattribute heahh state classification system for prostate cancer. Journal of Clinical
Epidemiology, 5°3(9); 920 - 30. -

Krebs, R., Guilber, J.J., Hofer, R. and Bloch, R. (1997). Retention and Forgetting of



Edinburgh. ISBN 0-443-01891 X.

Lumley, J.S. (1996). Surface Anatomy: The Anatomical Basis of Clinical Examination.
Second Edition. Churchill Livingstone. Edinburgh. ISBN )-443-05302.

Lye, P., Biernat, K., Bragg, D. and Simpson, D. (2001). A pleasure to work whh: an
analysis of written comments on student evaluations. Ambulatory Pediatrics, 1(3):
128-31.

Macdonald, E., Ritchie, K., Murray, K. and Gilmour, W. (2000). Requirements for
occupational medicine training in Europe: a Delphi study. Occupational and
Environmental Medicine, 57(2): 98- 105.

MacLeod, S.M. (1993). Too many facts, not enough innovation. British Medical
Journal, 307(6918): 1565-6.

SQSEgveRO i Ch ursmg fgr%j“ 2 (@5 ‘é%q %ﬁ?ﬁ%“gfetencgg?émgraphy

Latman, N. and Lamer, R. (2001). Gross Anatomy Course Content and Teaching
Methodology in Allied Heahh: Clinicians' Experiences and Recommendations. Clinical
Anatomy, 14(2): 152 - 157.

Leung, W. (2002). New vision of medical education is not based on evidence. Medical
Teacher, 24(4):447.

Limpkin, M. (1989). Toward the Education of Doctors Who Care for the Needs of the
People: Innovative Approaches in Medical Education. In Schmidt, H., Limpkin, M., de
Vries, M., Greep, J.(Eds): New Directions for Medical Education, : 3-16. Springer -
Verlang. London.

Linacre, J. M. (Editor) (1995). Rasch Measurement Transactions: Part 1. ISBN
0-941938-06-9 retrieved from http://vyww.rasch.org/rmt/rmt 142e.htm, on 25* June
2002.

Lo, B. and Schroeder, S. (1981). Frequency of ethical dilemmasin amedical inpatient
service. Archives of Intemal Medicine, 141(8): 1062 - 4.

Lowry, S. (1993). Medical education. British Medical Journal Publishing Group.
London. 305

Lumley, J., Craven, J. and Ahken, J. (1979). MCQs in Anatomy. Churchill Livingstone.



McKenzie, S. (1994). Identification of core educafional goals and related outcome

measures for development of assessment programs in selected schools of allied heahh.
Journal of Allied Heahh, 23(4): 245 - 56.

McKinley, R. and Middleton, J. (1999). What do patients want from doctors? Content
analysis of written patent agendas for the consuhafion. British Journal of General
Practice, 49(447): 796 - 800.

McManus, I.C. and Wakeford, R.E. (1989). A coremedical curriculum. British Medical
Journal, 298(6680): 1051.

Milidonis, M., Godges, J. and Jensen, G. (1999). Nature of clinical practice for
specialists in orthopaedic physical therapy. Journal of Orthopedics Sports Physical

M]%%dzg(ll()l&fﬁ .’é'ross anatomy in the medical curriculum. The Canadian
Medical Association Journal, 33:538-540.

Mandin, H., Jones, A., Woloschuck, W. and Harasym, P. (1997). Helping Students
Learn to Think Like Experts When Solving Clinical Problems. Academic Medicine,
72(3): 173-178.

Marcdante, K. and Simpson, D. (1999). How pediatric educators know what to teach:
the use"of teaching scripts. Pediatrics, 104(1 Pt 2): 148 - 50.

Marks, S. (1996). Information technology, medical education, and anatomy for the
twenty-first century. Clinical Anatomy, 9(5): 343 - 8.

Mathers, L., Chase, R., Dolph, M., Glasgow, E. and Gosling, J. (1996). Clinical
Anatomy Principles. Mosby. St. Louis. ISBN 0-8016-6356-3.

Maxwell, J. (1996). Qualitative Research Design. An interactive Approach. SAGE
Publications. Thousand Oaks. ISBN: 0-8039-7229-2.

McElroy, A. and Jezewski, M. (1986). Boundaries and breakdowns: applying Agar's
concept of ethnography to observations in a pediatric clinic. Human Organ, 45(3): 202-
10.

McGregor, A. (1932). A Synopsis of Surgical Anatomy. John Wright and Sons L TD.
Bristol.

McKenna, H. (1994). The Delphi technjgue: aworthwhile research approach for
nursing? Journal of Advanced Nursing, 19(6): 1221 - 5.



Neame, R. (1984). The pre-clinical course of study: Help or Hindrance? Journal of
Medical Education, 59:699-707.

Newell, R. (2001). What is clinical anatomy? What is a clinical anatomist? Brhish
Association of Clinical Anatomists Conference 12th December 2001. (Unpublished).

NLM, (2001). Use of the Critical Incident Technique to Evaluate the Impact of
MEDLINE: Http://www.nlm.nih.gov/od/ope/chintro.txt. National Library of
Medicine. Retrieved 2"** May 2001.

Norman (1997). Ten years before the mast: reflections on a decade as PED chair.

Pedagogue; 7 (2):
Ritshapnw-Thsqaemastereaiped/Redageg/ 097 -0l ahtnaiendotpe JF fryerhiving
%@hﬁ?&%bj ectlvesfor thefamHy medicine cIerkshlp in medlcal school: an Israeli

Del M 1 7
RLional DelpDy SHIVBY hies! Meaical g crodation Jourl 82 B8 blem-based
ning. Medical Education, 22(4):279-86.

Mirowitz, S. (2000). Development and assessment of a radiology core curriculum in
health care policy and practice. Academic Radiology, 7(7): 540 - 50.

Moercke, A. and Eika, B. (2002). What arethe clinical skills levels of newly graduated
physicians? Self-assessment study of an intended curriculum identified by a Delphi
process. Medical Education, 36:472-478.

Monekosso, G. (1998). Essential medical studies: Introducing a core curriculum based
on the doctor patient encounter as a catalyst for medical education reform. Medical
Teacher, 20(6): 536 - 543.

Monkhouse, W. and Farrell, T. (1999). Tomorrow's doctors: today's mistakes? Chnical
Anatomy, 12(2): 131-4.

Moore, K. and Agur, A. (1996). Essential Clinical Anatomy. Williams and Wilkins.
Bahimore. ISBN 0-683-06128-3.

Mucklow, J. (2002). What knowledge and skills are essential for specialists in Clinical
Pharmacology and Therapeutics? Resuhs of a Delphi study. British Journal of Clinical
Pharmacology, 53(4): 341 -6.

Mwansa, D. (1993). A Study of Commylnjty Perspectives on Participation, Motivation,
Changes and Needs in Zambian Lheracy Programs. Dissertation. Univershy of
Toronto.



Pabst, R., Westermann, J. and Lippert, H. (1986). Integration of clinical problems in
teaching gross anatomy: Living Anatomy, patient presentations and films depicting
clinical problems. The Anatomical Record, 215:92-94.

Patel, v., Arocha, J. and Leccisi, M. (2001). Reasoning and Instmction in Conventional
and Problem Based Medical Curricula: Effects on Resident Performance.
Http://www Tadix.net/~reimann/* Retrieved 15* May 2001.

Pathak, A., Pathak, N. and Kak, V. (2000). Ideal ward round making in neurosurgical
practice. Neurology Journal of India, 48(3): 216-22.

Pedington, J. (1986). Clinical Anatomy in Action (2): The Head and Neck. Churchill
Livingstone. Edinburgh.

Norman, G. and Schmidt, H. (1992). The Psychological basis of problem-based
learning: a review of the evidence. Academic Medicine, 67(9):557-565.

Norman, G. and Schmidt, H. (2001). The Psychological basis of problem-based
learning: a review of the evidence. Academic Medicine, 76(3):215-6.

nQuery(2002). What is nQuery Advisor? Http://vyvyw.statsol.ie/nquery/nquery.htm.
Retrieved 15" July 2002.

Odimba, B. (1999). Education of Medical Doctors and Allied Professions Officers.
Contribution to Knowledge for Comprehensive Understanding of English and French
Systems. Faculty of Medicine University of Lumbashi.

O'Neill, P., Larcombe, C, Duffy, K. and Dorman, T. (1998). Medical students'
willingness and reactions to leaming basic skills through examining fellow students.
Medical Teacher, 20(5): 433 - 437.

O'Sullivan, M., Martin, J. and Murray, E. (2000). Students' perceptions of the relative
advantages and disadvantages of community-based and hospital-based teaching: a
qualitative study. Medical Education, 34(8): 648 - 55.

Observations Research (2001). Observation Research.
Http://vyww,shef ac.uk/uni/academic/l-M/j/observe.ntm#topobs. Retrieved 9* " July
"iooL '

Oldham, J., Sacks, H., Nininger, J., Blank, K. and Kaplan, R. (1983). M edical students'
leaming as primary therapists or asp pant/observers in a psychiatric clerkship.
American Journal of Psychiatry, 140(12): 1615 - 8.



35(4): 331 -6.

Pugnaire, M., Domino, F. and Alper, E. (2000). Expanding the "the standardized
family" across three clerkships: a model for creating an interdisciplinary core
curriculum in primary care. Academic Medicine, 75(5): 530 - 1.

Reiss, A. (1971). Systematic observation of natural phenomena. Pages 3-33 in Herbert
Costner, Ed., Sociological Methodology. Jossey- Bass, San Francisco.

Rethans, J-J., Norcini, J., Baron-Maldonado, M., Blackmore, D., Jolly, B., LaDuca, T.
and Lew, S. (2002). The relationship between competence and performance:
implications for assessing practice performance. Medical Education, 36(10): 901 -
909.

i sos A, SR R e 15

gerlatrlcs Journal of Medical Education 57(10 Pt1): /62 -

Percac, S. and Armstrong, G. (1998). Introducing aproblem-based anatomy coursein a
traditional curriculum: a Croatian experience. Medical Teacher, 20(2): 114-117.

Percac, S. and Goodenough, D. (1998). Problem based teaching and learning as abridge
from basic anatomy to clinical clerkships. Surgical and Radiologic Anatomy, 20(3):
203-7.

Perez, R., Brown, F., Salminen, E., Hume, R. and Wittich, A. (1999). Development of a
core curriculum in professional growth: practice management milhary model. Milhary
Medicine, 164(11): 764 - 6.

Plutchik, R., Conte, H. and Karasu, T. (1994). Critical incidents in psychotherapy.
American Journal of Psychotherapy, 48(1): 75 - 84.

Pomrehn, P., Davis, M., Chen, D. and Barker, W. (2000). Prevention for the 21"*
century: setting the context through undergraduate medical education. Academic
Medicine, 75(7): S5-13.

Power, R. (1989). Participant observation and hs place in the study of illich dmg abuse.
British Journal of Addiction, 84(1); 43 - 52.

Prideaux, D. (2002). Medical education research: isthere virtuein eclecticism? Medical
Education, 35(6): 502 - 503.

Prystowsky, J. and Bordage, G. (2001)?.’%n outcomes research perspective on medical
education: the predominance of trainee assessment and satisfaction. Medical Education,



NUVUIIUIVE I LI L) s (VA LT U T H UL T DUV T T MU LAUYI L W UL TL DTy RS T T T .

Medical Education, 36(8): 695 - 696.

Schwartzberg, S. (1994). Helping factors in a peer-developed support group for persons
whh head injury. Part 1: Participant observer perspective. American Journal of
Occupational Therapy, 48(4): 297 - 304.

Scott, T, (1993). How we teach anatomy efficiently and effectively. Medical Teacher,
10(1): 67-75.

Scott, T. (1994). A case-based anatomy course. Medical Education, 28:68-73.

Scott, T.M. and Chafe, L.L. (1997). Critical thinking in Medical School Exams. In
Schepbier, A., Van der Vleuten, C, Rethans, J., Van der Steeg, A. (Eds): Advances in

MR, UG RRErSR I8 HolrBi vaaoaiifi RAR! N StSoR@R Sl tigr fonds.

(1998). An exploration of GPs' use of MRI: acritical incident study. Family
Practice, 15(3): 236-43.

Round, A (2000). Introduction to clinical reasoning. Student-British Medical Journal.
Http://www.studentbmj.com/back issues/0200/education/13.html. Retrieved 15* May
2001.

Rowntree, D. (198l). Developing Courses for Students. Paul Chapman Publishing Ltd.,
London. ISBN 1-85396-120-5.

Rowntree, D. (1982). Educational Technology in Curriculum Development. Paul
Chapman Publishing Ltd. London. ISBN 1-85396-040-3.

Rowntree, D. (1987). Assessing Students: How shall we know them? Kogan Page.
London. ISBN 0-89397-271-1.

Rudge, T. (1996). (Re) wrhing ethnography: the unsettling questions for nursing
research raised by post-stmctural approaches to ‘the field'. Nursing Inquirer, 3(3): 146-
52.

Ruta, D., Bissias, E., Ogston, S. and Ogden, G. (2000). Assessing heahh outcomes after
extraction of third molars: the postoperative symptom severity (PoSSe) scale. Brhish
Journal of Oral Maxillofacial Surgery, 38: 480 - 7.

Satyapal, K. and Henneberg, M. (1997). Anatomy into the next millennium: quo vadis,
or simply where to? Clinical Anatomy310(1): 41-3.

Srhinwirth 1 (2002Y Can cHnical reacnninn he taiinht ar can it nnlvv ha learned?



324 (7330): 153-6.

Smout, C.F., Jacoby, F. and Lillie, EW (1969). Gynaecological and Obstetrical
Anatomy (Descriptive and Applied). Fourth Edition. H.K. Lewis and Co. Ltd. London.
Standard Book Number 7186 0299 4.

Snell, R. (1986). Clinical Anatomy for Medical Students. Third Edition. Little, Brown
and Company. Boston. ISBN 0-316-802190.

Sobral, D.T. (1995). Diagnostic abilhy of medical students in relation to their learning
characteristics and pre-clinical background. Medical Education, 29: 278-282.

AR o S S g e

Sifri, R., Diaz, V., Gordon, L., Glick, M., Anapol, H., Goldschmidt, R., Greenspan,
D., Sadovsky, R., Turner, B. and Rabinowitz, H. (1998). Oral health care issues in
HIV disease: developing a core curriculum for primary care physicians. Journal of
the American Board of Family Practice, 11(6): 434 - 44.

Sim, M., Kamien, M., and Diamond, M. (1996). From novice to proficient general
practhioner: a critical incident study. Australian Family Physician, 25(9) (Supp 2):
S59-S63.

Sinclair, D. (1975). The two anatomies. Lancet, 1(7912): 875-8.

Sinnatamby, C.S. (1999). Lasf s Anatomy: Regional and Applied. Tenth Edhion.
Churchill Livingstone. Edingburgh. ISBN 0-443-05611-O (Standard Edition).

Sleath, B., Svarstad, B. and Roter, D. (1997). Physician vs patient inhiation of
psychotropic prescribing in primary care settings: a content analysis of audiotapes.
Social Science and Medicine, 44(4): 541 -8.

Slocumb, E. and Cole, F. (1991). A practical approach tacontent validation. Applied
Nursing Resident, 4(4): 192-5.

Smhh, P. (1987). The relationship between quality of nursing care and the ward as a
learning environment: developing a methodology. Journal of Advanced Nursing, 12(4):
413-20.

311
Smhs, P., Verbeek, J. and de Buisonje, C. (2002). Problem based learning in continuing
medical education: areview of controlled evaluation studies. British Medical Journal.



Tavares, M., Amandio, J., Cunha, N., Machado, J., Cardoso, V. and Silva, M. (2002).
Evaluation of Practical Sessionsin Clinical Anatoniy: A Strategy for Educational
Improvement. Clinical Anatomy, 15(1): 51-55.

Tavares, M. and Silva, M. (2002). Evaluation of the clinical anatomy program in the
medical school of Porto by two cohorts of students. Clinical Anatomy, 15(1): 56 -61.

Triezenberg, H.L. (1996). The identification of ethical issuesin physical therapy
practice. Physical Therapy, 76(10): 1097 -107; discussion 1107-8.

Trochim, W. (1999). Research Methods Knowledge Base (2""" Edition).

St/ iiaeimeuimnan corpel) eduikol Retrieypgh2abdene 20N 0-13-020401-3,

Squires, G, (2002), Modelling Medicine, Medical Education, 36(11): 1077 - 1082.

Stern, J. (1999). Clinical Sidelights to Core Conceptsin Anatomy. Stony Brook
Univershy: http://www.uhmc.sunysb.edu/anatomy/HBA531 /Clinical.html. Retrieved
on 5th September 2000.

Stewart, J., O'Halloran, C, Harrigan, P., Spencer, J., Barton, J. and Singleton, S. (1999).
Identifying appropriate tasks for the preregistration year: modified Delphi technique.
British Medical Journal, 319(7204): 1502.

Stolberg, H., Norman, G., Moran, L. and Gafni, A. (1998). A core curriculum in the
evaluative sciences for diagnostic imaging. Canadian Association of Radiology
Journal, 49(5): 295 - 306.

Strauss, H. and Zeigler, L. (2002). The Delphi Technique and Its Usesin Social Science
Research.

Http Jiwww, psych.ucalgary. ca/CourseNotes/old/P S
Y C413/Assignments/LabManual/ proj2/. Retrieved on 15* May 2002.

Suhan, A. and O'Sullivan, K. (2001). Psychological disturbances in asylum seekers in
long term detention: a participant-observer account. Medical Journal of Australia,
175(11 - 12): 593 -6.

Swash, M. (1989). Hutchinson's Clinical Methods (19* Edirion). BaiUiere Tindall.
London. ISBN 0-7020-1329-3.

312
Swash, M. (1995). Hutchinson's Clinical Methods (20* Edhion). W.B. Saunders.
London. ISBN 0-7020-2531-3.



http://www.hmc.psu.edu/library/services/ Instmctionymededbibliography .ntm.
Retrieved on 5* May 2000.

Williams, P. and Webb, C. (1994). The Delphi technique: a methodological discussion.
Journal of Advanced Nursing, 19(1): 180-6.

Williams, P., Bannister, L., Berry, M., Collins, P., Dyson, M., Dussek, J. and Ferguson,
M. (1995). Gray's Anatomy. ELBS with Churchill Livingstone. ISBN 0-443-04657-3.

Wilner, W. (1987). Participatory experience: the participant observer paradox.
American Journal of Psychoanalysis, 47(4): 342 - 57.

Wilson, N. and Thomson, G. (1999). Content analysis and publication outcome of

Brojeog; . muiol it heatpsomedici (R0 68) siEasodingtspeaif ity aelzeid Soarpabotseslio
eeshitlj@B@EN @31 Py chological Review, 80:352 - 373.

Tyrell, C. (1998). Participant Observation.
Http://www.sp.i.nworks4emon.co,uk/pub/participantl.htm. Retrieved 9* July 2001.

Univershy of Florida (2002). Clinical Anatomy Syllabus.
Http://www.medinfo.ufl.edu/year 1 /hallist.ntml. Retrieved 9* May 2002.

Verma, G.K. and Mallick, K. (1999). Researching Education. Falmer Press. London.
ISBN 0-7507-0531-0.

Vidic, B. and Weitlauf, H. (2002). Horizontal and vertical integration of academic
disciplines in the medical school curriculum. Clinical Anatomy, 15(3): 233 - 235.

Vhanza, S. (1999). Validhy: Whh respect to Readings.
Http://www. web.vcu.edu/wcb/schools/AL H/reh/svitanzall/filess AHP2 pract.html.
Retrieved 2nd May 2001.

VM8284(2001). Developing chnical reasoning skills.
Http://www.bsi.vt.edu/vetmed/vm8284/cases/index.html. Retrieved 15 May 2001.

Weber, R.P. (1990). Basic Content Analysis. SAGE Publications. London.

Weeks, B.R., Herron, M.A. and Whhney, M.S. (1993): Pre-clinical Curricular
Alternatives: A review of evaluating student performance in the context of clinical
proficiency. Journal of Veterinary Megilcsal Education, 20: 9-13.

Whhfield, C. (2002). Medical Education Bibliography. Retrieved from



Zehr, C.L., Butler, R.G. and Richardson, RJ. (1996). Students' use of anatomy
modules in problem-based medical education at McMaster University. Academic
Medicine, 71(9): 1015-7.

Zeldhch, M. (1962). Some methodological problems of field studies. American
Journal of Sociology, 67(5): 566-576.

Zyzanski, S. and Perloff, E. (1999). Clinimetrics and Psychometrics work hand in
hand. Archives of Internal Medicine, 159(15): 1816-7.

314



APPENDICES

315



APPENDIX |

LIST OF REVIEWED CLINICALLY ORIENTED ANATOMY

BOOKS

316



a b~ wnN Pk

~N O

10
11
12

13

14

15

16

17

Author

McGregor, A.L.
Baxter, J, S.

Bruce, J., Walmsley, R., Russ, J.

Healey, J.E,

Smout, C, Jacoby, F., Lillie,
EW.

Lachman, E.

Snell, R.S.

Pedington, J.
Basmajian, J. and Slonecker, C.
MathersL.H., et al.

Moore, K. and Agur, A.
Lumley, J.S.

Ellis, H.

Backhouse, K.M. and
Hutchings, R.T.
Stern, J.

Sinnatamby, C.S.

Evans, J., Moxham, B., Newell,
R. and Santer, R.

Title

Synopsis of Surgical Anatomy
Aidsto Surgical Anatomy
Manual of Surgical Anatomy
A Synopsis of Clinical Anatomy
Gynaecological and Obstetric
Anatomy

Case Studies in Anatomy
Clinical Anatomy for Medical
Students

Clinical Anatomy in Action: Head
and Neck

Grant's Method of Anatomy. A
Clinical Problem-solving
Approach

Clinical Anatomy Principles
Essential Clinical Anatomy
Surface Anatomy. The
Anatomical Basis of Clinical
Examination

Clinical Anatomy

Clinical Surface Anatomy

Year of
Publication
1932
1950
1964
1969
1969

1981
1986

1986

1989

1996

1996
1996

1997
1998

Clinical Sidelights to Core Concepts 1999

in Anatomy
Last's Anatomy Regiona and
Applied

1999

Seff1 A ssessment Colour Review of 2003

Clinical Anatomy



APPENDIX 11

SELECTED EXCERPTS FROM CLINICAL ANATOMY BOOKS REVIEWED:

ILLUSTRATION OF DIFFERENT STYLES

318



The female urethrais short. It opensjust in front of the hymen or membrane which marksthe
lower limit of the vagina. At hs extemal opening are the minute openings of the five canals
of Skene, homologous stmctures to the prostate of the male. These canals provide
hiding-places for gonococci, and they sometimes form painful cysts if their openings are

occluded by inflammatory changes.

ﬁ'laa\if @m@pi@i@gr@;enting anatomy as an aid to clinical practice is consistently used in the

book)

An excerpt isincluded here to illustrate Baxter's style: Surface

Anatomy of the Head and Neck (page 1. paragraph 1)

The fronto-nasal suture lies deep to the depression at the root of the nose and is termed the
nasion. The external occipital protuberance (inion) is easily feh about 2 inches above the
spine of the axis in the aduh; in the child h is poorly developed. The junction of the anterior
and middlethirds of aline between the nasion and inion iswhere the two parietal bones meet
thefrontal and isknown asthe bregma. The anterior fontanelle isfound herein the newborn.
It is a diamond-shaped membranous area and is normally ossified before the end of the
second year. The fontanelle overlies the superior sagittal sinus, and so in the babe this

stmctureisreadily accessible for blood transfusion or the removal of blood for examination.
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Intervertebral Toramen. Ihus, herniation of the Cb/6 dISC may compress the bth cervical
spinal nerve roots, or herniation of the C7/T1 disc may compress the 8th cervical spinal
nerve roots.

(An anatomical stmcture is first identified then all the relevant clinical aspects are

presented).
1(B). Stern (1999)

An Excerpt from Stern (1999) is included here to illustrate the unique approach.

Chapter 2: Vertebrae

Herniated (Slipped) Intervertebral Disc

Extrusion of the nucleus pulposus (sometimes covered by a thin layer of stretched anulus
fibrosus) is called slipped disc. It occurs most commonly in thelow lumbar region. No doubt
this is due to the very much greater stresses on the discs of this region. The second most
frequent she is in the neck, usually as a consequence of some trauma. A herniated nucleus
pulposus will generally present to either the right or left* of the posterior longitudinal
ligament. Compression of the spinal nerve roots heading toward an intervertebral foramenis
a common consequence. If herniation occurs in the neck, the spinal cord may also be
subjected to pressure. However, in the more common case of alow lumbar slipped disc, the
site of nuclear protmsio”n is inferior to the spinal cord and only spinal nerve roots are in
danger of compression.

Herniations of cervical discs affect thé®$pinal nerve that exhs at the corresponding

—_— . - e o ~—t~ s - -~



1(C). Basmajian and Slonecker (1989)

From Grant's, an example is of anatomy text - clinical application is given below: Pg63

"While the dermatomes C3 and 4 are present over the clavicular and scapular regions of the
upper thorax, the dermatomes of C5, 6, 7, 8 and Tl are found primarily on the upper
extremity. The Tl dermatome is therefore adjacent to the C5 dermatome. This point must be

remembered in examining the chest wall in patients suspected of having neck injuries.”

Pg 69

"The sternal angle is also used to locate the 2"" intercostal space. When a physician listens
for heart sounds in this location, the aortic valves are heard over the right 2"" intercostal
space, and the pulmonary valves are heard over the 2"** intercostal space on the left side of

the sternum.

(While giving topographical detail of anatomical stmcture the opportunity is seized to

present the relevant clinical application)

321



MPUYIHVCU (Ui L LU WA UUL LU TTTUUUI LD VU Y U T TY LIS UWUUUIL: TS JUTTIL TU UMW IDUU L UIs 11U vy wi

edge of the infraspinatus tendon."
(The detailed topography akin to classical anatomy textbooksis abundant and isfollowed by

clinical applications of the region reviewed).

1 (D). Bruceetal. (1964)

Excerpt from Bruceet al.:

Pg. 1. Scalp

"Numerous arteries supply the scalp, ramifying for the most part in the superficial fascia.
They are derived from both the external and internal carotid arteries, and ascend towards the
vertex from the orbit, face and neck. A free anastomosis occurs between the two groups of
vessels and across the median line. In consequence, ligature of one external carotid fails to
cure acirsoid aneurysm of the superficial temporal artery.” Pg.3.

"The supraorbital and supratrochlear arteries accompany the nerves of the same name and
both are branches of the ophthalmic which arises from the intemal carotid. The posterior
auricular artery mns backwards and upwards from the extemal carotid, and lies superficial to
the mastoid temporal bone.” Pg. 172.

Surgical approach to the shoulder joint

"In pumlent arthrhis the joint may be opened from the front or the back. The posterior route
has the advantage of affording dependent drainage. The incision extends downwards from

the angle of the acromion in the line of thegmasterior fibres of the deltoid, which are spHt and
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University Teaching Hospital

Department of Medicine Education Development
LUSAKA

Dear Dr. Banda

RE: RESEARCH ATTACHMENT AT NDOLA CENTRAL HOSPITAL

Referenceis madeto your faxed minutedated 12* December,2001 regarding the above captioned
subject.

We wish to advise that we have no objection to your request of undertaking research activities at
our Institution on the proposed dates respectively.

Y ours faithfully
NDOLA CENTRAL HOSPITAL

L. MULWANDA
AW CUTIVE DIRECTOR

cc: Director Clinical Services

NDOLA CENTRAL HOSPITAL MANAGEMENT BOARD
POSTAL AGENCY
NDOLA

TEL:611585-9
FAX: 612204/612362

e-mail: nch@zainnet.7,m




All CminimnicnlioriM
slu'iitd lie addi\n llic
scL.TCL.ity hiinniics
cotiiiMi((i.i not lo any i
imiivlihinl hy nnnic i
RETURLIC OF ZAMBIA

IclcplKmc 251)72""> MINISTRY OF EDUCATION

ISAK

27 January 2003

The Permanent Secretary

Ministry of Health
LUSAKA

CONSENT FOR MINISTRY OF HEALTH TO SUPPORI -PHD FIELD WORK.

Reference is made to the letter dated 22 January, 2003 on the above stated subject
concerning Dr Sekelan; S. Banda, a PhD candidate at the University of Zambia - School
of Medicine.

The Ministry has no objection to the Ministry of Healtli supporting the appjicant's PhD
fieldwork. The nation needs qualified doctors and consultants such that any assistance
towards the sanie is greatly appreciated.

B.Y. Chilangwa (Mrs) Permanent

Secretary MINISTRY OF
EDUCATION

I look forv/ard to your supporting Dr Sekelani S. Banda.

328



MI correspondence should be
addressed to the Permanent

In reply please

Secretary Telephone: 253040/5 quote
Fax: 253344 _
No:.
REPUBLIC OF ZAMBIA
MINISTRY OF HEALTH

28" January, 2004 NDEKE
HOUSE
P.O.Box
30205
LUSAKA

The Dean School of
Medicme University
of Zambia LUSAKA

Dear Prof. Munkonge

Re.

PhD RESEARCH FIELD ACTIVITIES IN HOSPITALS IN
ZAMBIA AND ACCESS TO HMIS DATA

This letter certifies that Dr. Sekelani S. Banda was granted permission for the
following PhD research activities.

1.
2.
3.

4.
5.

Review records of Morbidity and Mortality from Hospitals in
Zambia;

Review Health Management of Information Systems records cf the
Central Board of Health;

Recruit research assistants from Hospital staff;

Interview and survey the views of clinicians;

Observe some operations and ward rounds.

The Ministr/ assisted Dr. Sekelani S. Banda with K5 million for the Phase 2 of
his field activities.

)\

Dr. S.K. Miti

Permanent Secretary
MINISTRY OF HEALTH

Yours faithfully
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APPENDIX IV CONTENT ANALYSIS

MATERIALS
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e. Histological/microscopic terms e.g. endothelium, leucocytes, macula densa.
Content Analysis - Coding Instructions

Example of analysed text:

Lung disease
Patients who have severe chronic lung disease may develop heart failure, called
cor pulmonale. Patients with condhion may develop peripheral oedema, and

occasionally this is the presenting symptom rather than breathlessness.

Content analysis coding instructions:

The purpose of this exercise is to identify "anatomy indicators" from the sample of the
text being analysed. Anatomy indicators are words or phrases that represent anatomical
stmctures or concepts. Types of anatomy indicators and examples are provided below:

a. Technical anatomical terms e.g., femoral nerve, duodenum, ischium.

b. Body poshion and actions e.g., anterior, lateral, dorsal, flexion, abduction.
c. Referenceto body parts using lay terms e.g., mouth, finger, eye.

d. Inflections of anatomical terms which imply that the anatomical stmctureis

331
inflamed e.g., peritonitis, uvehis, arthritis.
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Sample form 2

332 12 - The nervous system

Fig. 12.59 (a) Lateral view of myelogram, or radiculogram, since only the cauda equina
nerve roots are displayed in this limited view. There is disc protrusion opposhe the L4/L5
Bi 8B HeeErRpERING sy SHBHBRdREde Faldnge of WAl ARIHPIREMIHATEIMARIIRS thetkadhbg
AR¥RERGkEER PerfeRy above this level, (b) CT scan of the contrasted theca

Fig 6. 17 - L. kidney, R. kidney, background. Radioisotope excretion (ordinate) during the
30 min after intravenous injection in a patient whh right renal artery stenosis and
hypertension. The left kidney achieves more rapid excretion of isotope. The malftinctioning

right kidney was the cause of the pateint's hypertensions.

CYSTOSCOPY AND URETHROSCOPY
The interior of the bladder and urethra may be inspected through ai cystoscope and
urethroscope respectively. The main value of these procedures is in the diagnosis and

treatment of tumours of the bladder and in assessing the effects of disease of the prostate.

Fig 6.18 (a) The right kidney islarge and the calyces are dilated and clubbed. The left kidney

issmall, (b) isotope excretion study showingppoor excretion by the left kidney. Right kidney,

left kidnev fmsemide



shown above. The disc protmsion can be seen alittle to the left of the midhne, displacing the
dense, contrast filled thecal sac posteriorly. There is also a lateral disc protrusion extending
toward the invertebral foramen and thus compromising the nerve root. The scan shows the

paraspinal muscles and anteriorly, the upper parts of the two psoas muscles.

Diagnosis of primary diseases of muscle (myopathies and dystrophies) and of lower motor
neurone lesions (denervations). The speed of conduction of afferent impulses (sensory
conduction velocitiy) and efferent impulses (motor nerve conduction velocity) in peripheral

nerves.

Fig. 12.60 (a) MRI scan with gadolinium enhancement. There is a neurofibroma at the C6
spinal level which is compressing the spinal cord, causing progressive paraparesis, (b) The
tumour enhances slightly and can be seen as a sausage-shaped mass arising in the

intervertebral foramen and compressing the spinal cord in the axial view.
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APPENDIX V CRITICAL INCIDENT TECHNIQUE

MATERIALS
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Successful Outcome

The University of Zambia

This section seeks to collect a wrB8ehoeloofoMedicaat, in the clinical setting, in which
you/or another individual did something that was particularly effective because of your/or

another perpanipipRtcPbEReRdIGIKEEW RdaRaf NSRBI IR ted et WieaRhrRviationsin
your answers. Research Project (2003)

A. State the clinical activity below.
(Example: I was required to withdraw venous blood from a patient).

Principal Investigator:
Dr. Sekela i S. Banda, I|n|02Un|verS|t¥ eachin Hos;:1)_|tial De r of
Medical E ucation Deve opmentP 0110, Lusaka 8 ,
E-mail - ssbanda@zamnet.zm

Complete this section first

Tick the appropriate
Current Area of

selection: Sex Eraétice: I
. Genera
Male Practice/Clinic
2. Surgery
Female f, Obstetrics/Gynaeco
0
Raﬂ 4.g)1ntemal Medicine
Junior House Officer: 5. Paediatiics
1 Senior House Officer: 6. Otiier:
3 Registrar/Government Medical Specify:
Officer:

2 General Practitioner:
Senior Registrar

Consultant
362-A"A



If you wish to report moreincidents please complete another form. Kindly note that there are
two types of forms, one for asuccessfLil outcome and one for unsuccessful outcome. Ensure
to complete the appropriate form.

Thank you very much for your co-operation. Please return the forms to your local
co-ordinator or the principal investigator (see address on page 1).

B. Describe the clinical activity as accurately and as detailed as possible.
(Example: The patient was obese and as result I could not find any veins easily. My
colleagues and I tried for about five times without success).

C. Explain why you think the outcome of the incident was successful.
(Example: We finally managed to draw the blood).

D. State clearly the specific knowledge of anatomy that caused the outcome to be successful.
(Example: Using the knowledge of how to locate the pulse of the femoral artery at the
midinguinalpoint and then approximating that the femoral vein lies about I cm medially, |
was able to draw venous blood from the femoral vein).
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This section seeks to collect a WIRA NSRS YrQh feRAtliAhe chnical setting, in which
you/or another individual did sor@thiookhaf \Waepkiticwsarly ineffective because of
your/or another person's lack of specific knowledge of anatomy. Please do not use

abbreviatigns |yt #fsEledge of Anatomy on the Practice of Medicine

. . Research Project (2003)
E. State the clinical activity below.

(Example: I was required to withdraw venous blood from a patient).

] Principal Investigator: ]

Dr. Sekelani S. Banda, Clinic 2 University Teaching Hospital, Department of

Medical Education Development PO Box 50110, Lusaka, Telefax: 01 - 254684,
E-mail - ssbanda@zamnet.zm

Complete this section first

. . Consultant
Tick the appropriate
selection: Sex Current Area of Practice:
Male 1. General
Practice/Clinic
Female 2. Surgery
Ran f, Obstetrics/Gynaeco
0
k Junior House Officer: 4.gy|ntemal Medicme
1 Senior House Officer: 5. Paediatrics
> Registrar/Government Medical 6. Otiier:
" Officer: Specify:

2' Gen_eral Prgctitioner:
£ Senior Registrar
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If you wish to report more incidents please complete another form. Kindly note that there
are two types of forms, one for a successful outcome and one for unsuccessful outcome.
Ensure to complete the appropriate form.

Thank you very much for your co-operation. Please return the forms to your local
co-ordinator or the principal investigator (see address on page 1).

F, Describe the clinical activity as accurately and as detailed as possible.
(Example: The patient was obese and as result I could not find any veins easily. My
colleagues and I tried for about five times without success).

G. Explain why you think the outcome of the incident was unsuccessfiil.
(Example: We were unable to the blood).

H. State clearly the lack of the specific knowledge of anatomy that caused the outcometo be
unsuccessfiil.

(Example: We decided to do a femoral puncture but could not remember how to locate the

femoral vein).
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APPENDIX VI

CASE ANATOMICAL KNOWLEDGE INDEX MATERIALS
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Detail of knowledge of anatomy. The following statements were developed by the
researcher as concepts that represent measures of "detail of anatomical knowledge" one
may possess. There are not ranked in any order.

Instructions;

1. Placean X inthe column under YES if you think the statement implies ameasure of
detail of anatomical knowledge, or in the column NO if you think that the statement
does not imply ameasure of detail of anatomical knowledge.

2. Intheempty cellson the left column (statements) add any statements that you think
represent measures of detail of anatomical knowledge, that are not represented here.

3. Rank theitemsthat have you chosen as representing a measiu-e of detail of
anatomical knowledge (X in Y ES column) in increasing order (least anatomical
knowledge to most anatomical knowledge). Ensure to include the items you have

Table

. Study tide; Anatomical Interpretation of
Qualitative Clinjcal Data Togl: Detail of AWABHIEH®

4
Develop sensitising concepts K nO\ﬁ’ISque T?Eégry testing

Describe multiple reqdggarcher: Sekelant S. Biigace e e on
Develop understandingqycational Developmerfihpmigattphiy between variables
Empowerment of margiTeikzad Medlieal BranchRiedaloeston
~ E-mahPssiginda@utmb.edu

. Hunch as to how you might proceed . Structured, predetermined, formal,

Cote;_Evolving, flexible, genera (For efééidial use only)
. Detailed plan of operation

Please complete the following section Data _
first; Seaidepi(if you have added any) in the ranking.
1. Do you have a professional qualification m

health/medicine?
Yes No:- (put an X where appropriate).
2. If yes, please enter your professional qualification in the space
below.
(e.g.. Medical doctor, nurse,
etc).

3. Doyou have aqualification in anatomy?
Yes No;- (put an X where appropriate).

4. If yes, please enter your anatomy qualification in the
space below.
(e.g. MSc, Ph.D.)

5. Please state your location at the time of completing this correspondence i.e.
Coimtry. 367 _
(e.g. USA, Britam)




Knowledge of basic tissue types
of the body

Knowledge of specific and
accurate developmental anatomy
of structures of the body
Knowledge of parts of the body
using anatomical terms
Knowledge of specific
mechanism of function of
structures in the body
Knowledge of specific and
accurate topographical
relationships of body structures
Knowledge of general fimctions
of structures of the body
Knowledge of blood
supply/drainage and nerve
supply of structures in body
Ability to identify tissue types,
named blood vessels and nerves

4. Kindly distribute this draft instrument to any colleague who has aquahfication in
anatomy or is amedical doctor/health professional. Please ask tiiem to return the
completed document to e-mail address; ssbanda@utmb.edu

Thank you fogyour cooperation



uic vuuy

Very High = 5, requires
* Knowledge of parts of the body using lay terms
» Knowledge of general functions of structures of the body
» Knowledge of parts of the body using anatomical terms
* Knowledge of specific mechaiusm of function of structuresin the body
» Knowledge of general topographical relationships of body structures
» Knowledge of basic tissue types of the body
« Knowledge of general developmental anatomy of structures of the body
» Knowledge of blood supply/drainage and nerve supply of structuresin the
body
AND
* Knowledge of specific and accurate topographical relationships of body

structures

+  Knoydedoagf Apratifirar RecRIGREMEHRREAIR |3natomy of structures
of the body

» Knowledge of basic and specific tissue types o f the body

Very low = 1, requires

* Knowledge of parts of the body using lay terms

* Knowledge of general fimctions of structures of the body

Low = 2, requires

* Knowledge of parts of the body using lay terms

» Knowledge of general fimctions of structiu-es of the body
AND

» Knowledge of parts of the body using anatomical terms

Average = 3, requires
» Knowledge of parts of die body using lay terms
* Knowledge of general fimcUons of structures of the body
» Knowledge of parts of the body using anatomical terms
AND
* Knowledge of specific mechanism of function of structures in the body
* Knowledge of general topographical relationships of body structures

High = 4, requires
Knowledge of parts of the body using lay terms
Knowledge of general fimctions of structures of the body
Knowledge of parts of the body using anatomical terms
Knowledge of specific mechanism of fimction of structures in the body
Knowledge of general topographical relationships of body structures
AND
* Knowledge of basic tissue t)éo%; of the body
* Knowledge of general devel B ental anatomy of structures of the body

» Knowledge of blood supply/drainage and nerve supply of structures in
+thna had,



9. Junlor HOUSG Offlcer: “+. 11 I.Ial .IVICLIIL'IIIC
4. Senior House Officer: 5. Paediatrics

2' Registrar/Govenunent T hi@ddiail/ersity of Z
Officer: School of Medicine

~ The Impact of Knowledge of Anatomy on the Practice of Medicine
Anatomical Knowledge Demang?esearch Project (2003)

The following condidons are commonly encountered in clinical practice. From the hsts
provided below rank them, from low to high (were 1 isthe least and 4 is the most) in terms of
knowledge of anatomy required.

a) Knowledge of Anatomy required to make the diagnosis

Indicate the rank by entering A, B, C, or D on the corresponding line on the right.

Make diagnosis of: Disease Rank
A. Indirect inguinal hemia l. (least anatomical demand)
B. Diabetes mellitus 2
C. Pneumonia 3.
D. Aneurysminan artery in the brain 4 (most anatomical demand)

] .. Principal Investigator: ] ]
Dr. Sekelani S. Banda, Clinic 2 University Teaching Hospital, Department of Medical
Education Development PO Box 50110, Lusaka, Telefax: 01 - 254684, E-mall -
ssbanda@zamnet.zm

Complete this section first

Tick
the appropriate selection:
General Practitioner:
Se Senior Registrar
Consultant
Current Area of Practice:
Male 1. Generd
gracéitcj:e/CIinic
Rank: ) rgery
1 Female 370 3. Obstetrics/Gynaecol
2. ogy

e} A IntArmal M AAiAlnA



b) Anatomy required to interpret the investigations,

Indicate the rank by entering A, B, C, or D on the corresponding line on the right.

Interpret investigation: Rank
A. Plain Chest x-ray 1. (least anatomical demand)
B. Blood sugar 2.
C. Cross section CT scan of abdomen 3.
D. Angiogram of arteries in the brain 4. (most anatomical demand)

¢) Anatomy required to implement the course of treatment
Indicate the rank by entering A, B, C, or D on the corresponding line on the right

Treatment Rank

A. Insert an intercostal drain 1. (least anatomical demand)
B. Control hypertension with oral drugs 2

C. Operate on an inguinal hemia 3.

(hemioraphy) 4 (most anatomical demand)

D. Operate on aneurysm in an artery in the

brain

Thank you for your cooperation
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The Case Anatomical Knowledge Index (CAKI) isan,instmment that measures the detail of
knowledge required in a clini %@*%%@%og%%%lon of investigations, or the
treatment implementation. UsingB&h0eak ofciikaalotitel (on page 2) rank the hems listed
below. The items must be ranked from 1 to 4 were 1 is the least and 4 is the most for
demand fartendtopacaldridwbedgetge of Anatomy on the Practice of Medicine

Research Project (2003)
d) Knowledge of Anatomy required to make the diagnosis

Indicate die rank by entering A, B, C, or D on die corresponding line on the right.

Qualitative Quantitative
Goals
Develop sensitising concepts
Describe multiplerealities
Develop understanding
Empowerment of marginalized groups

Theory testing

Statistical description

Show relationship between variables
Prediction

] Principal Investigator: ]

Dr. Sekelani S. Banda, Clinic 2 University Teaching Hosprltal Department of

Medical Education Development PO Box 50110, Lusaka, Telefax: 01 - 254684,
E-mail - ssbanda@zamnet.zm

Complete this section first

Senior Registrar

* General Practitioner;

Tick the appropriate Consultant
selection; Sex
Male Current Area of Practice;
1. General
Practice/Clinic
Female 2. Surgery
Ran 3. Obstetrics/Gynaeco
k . . logy
. Junior House Offlcer; 4. Intemal Medicine
1 Senior House Officer; 5. Paediatrics
2' Reg_istrar/Government Medical 6. Other:
3. Officer; 372 Specify;
4
&



e) Anatomy required to interpret the investigations,

Indicate die rank by entering A, B, C, or D on the corresponding line on the right.

Qualitative Quantitative
Goals
. Develop sensitising concepts . Theory testing
. Describe multiplerealities . Statistical description
. Develop understanding . Show relationship between variables
. Empowerment of marginalized groups . Prediction
Design
*  Hunchas to how you might proceed e Structured, predetermined, formal,
. Evolving, flexible, genera specific
. Detailed plan of operation
Data
. Descriptive . Quantifiable coding
. Personal documents . Counts, measures
. Field notes . Operationalised variables
. Photographs . Satigtical
. Official documents/artefacts
Sample
. Small . Large
. Non-representative . Stratified

The Case Anatomical Knowledge Index (CAKI).
Very low = 1, regmres
* Knowledge of parts of the body using lay terms
* Knowledge of general fimctions of structures of the body

Low = 2, requires
* Knowledge of parts of the body using lay terms
» Knowledge of general fimctions of stmctures of the body
AND
» Knowledge of specific mechanism of function of structures in the body
» Knowledge of parts of the body using anatomical terms

Average = 3, requires
* Knowledge of parts of the body using lay terms
» Knowledge of general fimctions of stmctures of the body
» Knowledge of specific mechanism of fimction of structures in the body
» Knowledge of parts of the body using anatomical tenns
AND

* Knowledge of specific and accurate developmental anatomy of
structures of the body
» Ability to identify tissue types, named blood vessels and nerves

High =4, requires
* Knowledge of parts of the body using lay terms
» Knowledge of general fimctions of stmctures of the body
» Knowledge of specific mechanism of fimction of structures in the body
» Knowledge of parts of the body using anatomical terms
* Knowledge of specific and accurate developmental anatomy of stmctures of
the body
» Ability to identify tissue types, named blood vessels and nerves
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AND
* Knowledge of blood supply/drainage and nerve supply of structures in
the body
» Knowledge of specific and accurate topographical relationships of
body structures

Very High = 5, requires
Knowledge of parts of the body using lay terms
Knowledge of general fimctions of structures of the body
Knowledge of specific mechanism of fimction of structures in the body
Knowledge of parts of the body using anatomical terms
Knowledge of specific and accurate developmental anatomy of structures of
the body
» Ability to identify tissue types, named blood vessels and nerves
AND

* Knowledge of basic tissue types of the body
» Ability to identify structures accurately in topographical context

Thank you for your cooperation
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APPENDIX VIl ANATOMY RESEARCH TEST

MATERIALS
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1 Bxocrineglands:  1he yniversty of Zambia

a) Typically dischardacheiotaitdsdreimginto the blood stream.
b) Usually secretes in a holocrine manner.

C) Are of mesenchymal origin.

d) Are absent in stratified squamous epithelium.

2. The sympathetic nervous system:

a) Has myelinated postganglionic fibres passing from the sympathetic tmnk to
the spinal nerves.

b) Has usually only 5 ganglia in the sympathetic tmnk.

C) Fibres passing to the head and neck leave the spinal cord in the 5* - 8*
cervical spinal nerves.

d) Sends preganglionic fibres to the cortex of the suprarenal gland.

3. During the development of the external genhaliathe:

a) Primitive streak mesoderm migrates around the cloacal membrane.
b) Laterally placed cloacal eminences develop into the body of the penis.

C) Cloacal swelli%hs ormt %&ar%%pFnesif(ZOOB)

d) Gemtal folds form thedabia majora.

Introduction: This test is being administered for the purposes of research only. The
respondents will remain anonymous and the results cannot be traced to individuals.
However, to enhance the validity and reliability of the test resuhsyou are implored to apply
yourself as you would an examination and not to use any reference materials when
completing the test. The approximate completion time is one hour.

Test instructions: This test has forty (40) questions. The test is divided into two sections,
section A and section B. You are required to complete both sections. Kindly enter all your
answers on the answer sheet provided. You must surrender the question paper back to the
test administrator without fail.

Both sections consist of tme or false multiple choice questions (MCQs). Please note that
section A has four options (a - d), and section B has five options (a - €). For each question
youmust enter T for Tme or F for False in the spaces provided for in the answer sheet. If you
do not want to provide an answer kindly leave the corresponding answer space blank.
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10.

a) Arches posteriorly over the root of the right lung.

b) Isrelated, on its left side to mediastinal pleura.
C) Is connected to the right pulmonary artery.
d) Isrelated to the left brachiocephalic vein superiorly.

The thoracic duct:

a) Arises in the thorax.

b) Ascends anterior to the vertebral column.
C) Drains into the left brachiocephalic vein.
d) Drains mainly thoracic stmctures.

The coeliac trunk:

a) Arises at the level of the inferior border of the pancreas.
?&e i ee main branches.
C I's sutrounded by a plexus of nerves.

9 yephrsihednreavhand RGeS me known as septum
transversum.

B SPIeeives contributions from the pleuropericardial membranes.
%) Receives contributions from the ventral mesentery.

[%S{%%éparat%%eﬁt té?l]i'gpfﬁ?ggr%p?rg‘?na?h"é'c hest wall.
Iﬁ%the v ElRsplYrelpRg. to the stomach.
d

I's separated by the stomach from the tail of the pancreas.

a) Dural covering of the spinal cord fiises with the periosteum of adjacent
vertebrae.

b) Spinal cord of an aduh ends about the level of the 2"*” lumbar vertebra.

C) Internal vertebral veins have large branches draining the bodies of the
vertebrae.

d) Spinal nerve roots can be followed into their intervertebral foramina where

therootsfiise.
The intervertebral discs:

a) Are largely composed of hyaline cartilage.
b) Contribute about one quarter of the length of the vertebral column.

C) Arefound in all regions of the vertebral column.
d) May compress the spinal cord when injured.
377

The arch of the aorta:



15.

16.

11

17.

12.

13.

14.

(0))] Supplies the sKin or the medial ana anterior aspect or tnerorearm.

In movements of the foot:

a) Eversion is increased in plantar flexion.

b) Inversion is increased in plantar flexion.

C) Inversion is produced by thetibialis anterior and posterior compartment
muscles.

d) Eversion is limhed by tension in the dehoid ligament,
The soleus muscle:

a) Is the most superficial muscle in the calf

b) Has the tibial vessels and nerve lying between h and the gastrocnemius
muscle.

Fhe cisterfiiaghag: superiorly by hs medial head to the superior aspect of the medial
femoral condyle.

&) 15 2fiesprbbyihistsade jcriameysi the middie of the posterior surface of
b) the eale8hBHFeen the right crus of the diaphragm and the aorta.
Ecii" Receives the rlght and left lumbar lymph tmnks.

e aryrenQid &3t} IA8%: (chyle) from the abdominal alimentary tract.

"l*)ne levisstatedindhecricoid by aplane, synovial joint.

Gives attachment to the vestibular ligament.

a) Gains attachment from the fascia covering obturator intemus.
b) Gains attachment to both the perineal body and the anococcygeal body.
C) Reinforces both the rectal and urethral sphincters.

d) Is supplied largely by sympathetic and parasympathetic nerves.
The palmar muscle space(s):

a) Aretwo in number.

b) Are each deep to the palmar aponeurosis.
C) Contain the thenar muscles.

d) Contain the lumbrical muscles.

Theradial nerve:

a) Is aterminal branch of the posterior cord of the brachial plexus.

b) Lies posterior to the humems between the medial and lateral heads of
triceps. 378

C) Passes anterior to the elbow joint.



21. A patient complains of loss of taste at the anterior two-thirds of the tongue. He may
have:

a) Inflammation of the middle ear.

b) A tumour in the external auditory meatus.

¢) Injured the angle of his mandible.

d) A tumour of the hisvocal cord.

€) Divided the hypoglossal nerve as a resuh of an accident.

22. Congerning the anatonifel Brseael sl (R U Al aiR &P 8biique arytenoid
muscles.

d Is covered posteriorly hy mucous membrane.
a) T?1e lesions can ocgur in bot% tﬁ/e cranial/cervical and the lumbar/sacral areas.

b) The primary defect is failure of closure of part of the neural tube.
C) e pon #efect is the failure of formation of the vertebral bodies.
d) i[n %piﬂ%‘i. id8 O&cuUa disturbance in bladder and bowel control may be present.
9 §Pnabifida oS Be sty atuft o hair.
b) Innervates the anterior belly of the digastric muscle.
C) Passes anterior to the lingula.
d) Carries taste fibres from the circumvalate papillae.

18.

19. The cavernous sinus is related:

a) Superiorly to the pituitary gland.

b) Laterally to the thalamus.

C) Posterioriy to the facial nerve.

d) Anteriorly to the superior orbhal fissure.

20. In the cerebral venous drainage the;

a) Superior cerebral veins pass to the inferior sagittal sinus.

b) Anterior cerebral vein joins the deep middle cerebral vein.

C) Choroidal veins from the lateral and 3" ventricles pass into the cavernous
sinus.

d) Great cerebral vein is formed from the internal cerebral vein of each side.
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27.

23.

a) Itisusually dislocated inferiorly where i1t is completely unprotected by muscles.

b) Theaccessory nerve, lying in relation to the surgical neck of the humerusmay betorn
in this injury,

C) The greater tubercle of the humemsisthe most lateral bony projection.

d) The strength of the rotator cuff muscles prevents posterior dislocations.

€) Usually occur in violent abductions.

A common peroneal nerve palsy:

a) Can occur following a fracture of the neck of the fibula.
b) Causesloss of extension of the big toe.

c) Causes characteristic foot drop.

d) Causesloss of inversion.

€) Produces anaesthesia of the sole of the foot.

A cervical rib is pressing on the lower trunk of the brachial plexus. Examination of the

palieNiARUKEHAISRYQY iRIRIRRRbEHiC viscera;

24,

25.

26.

a) aPreRaE}RYEh PAEARIERTS sometimes used to anaesthetise the utems in childbirth.
b) I IR S EIROBIRE A Ehildren the extemal os is a flattened horizontal aperture
€) RyFiRa QLKA PBREHBP #RPYB S RRhs.
d) A SIS ShERR RSB r. Pa%oanicplau?_small samples of epithelium are collected
e) Sq@gﬁqqﬂéqy@}mgmqhaed of thelittle finger.

d) Samplesof fluid in the peritoneal cavity (present in infections) may be removed by

About eal0ormiaal el terine pouch.

a) TheLanger lines are vertical.

b) The abdominal musculature is important in defaecation.

c) The abdominal musculature is important in respiration.

d) The areaof the umbilicus is supplied by the spinal nerve T8.

€) Gentle stroking of the skin near the umbilicus will elicit a contraction of the
abdominal wall muscles on that side.

Which are the common sites where a ureteric stone may become lodged at:

a) The pelviureteric junction.

b) The vesico-ureteric junction.

¢) Theiliac vessels.

d) The sacro-iliac joint.

€) Thejunction of the ureter and uterine artery.

Concerning anatomical consideration&8f a dislocated shoulder:



32

33.

29.

30.

31

. About the applied anatomy of the stomach and duodenum:

a) The cardiac orificeis located at the level of TIO.

b) The stomach is amobile organ.

c) A large portion of the anterior surface of the stomach is directly related to the
parietal perhoneum of the anterior abdominal wall whhout any intervening viscera.

d) A perforation of a posterior duodenal ulcer is dangerous because it may erode into
theright gastric artery.

€) Vagotomy may used to treat gastric ulcers.

The appendix:

7 o Bl o R A he P OpY SRR SR g g ol ofthe coecal
b) Isusually located in the retrocaecal poshion.

BordepiE/ SRAARSHIA gRIaicHis PIREG A ileocolic artery.

d) Lumeniswide in infantsand accountsfor the low incidence of acute appendicitisin
a) IRy s the intervertebral disks appear white.

§) Treddsisdosaod a4 oBuBpFRAMy be lost due to muscle spasms.

¢) Inthecervical region, the spinal cord level corresponds to the vertebral body level.
d) A myelogram may demonstrate spinal cord compression.

€) In TB of the lumbar spine the pus may point and drain into the groins.

Clinical anatomy of the vertebral column:

a) During lumbar puncture the cerebrospinal fluid is tapped fi"om the epidural space.

b) Spinal anaesthesia may be done by deposhing anaesthetic dmgs in the epidural
space.

¢) Lumbar punctureis usually done between L4-L5o0rL5- S1.

d) "Whiplash" injury of the cervical spine denotes injury to the spinal cord.

€) Prolapse of the intervertebral disc is caused by mal-alignment of adjacent vertebral
bodies.

. About conjoined twins:

a) By defmition are monochorionic and monoamniotic.

b) The pathogenesis is failure of complete separation.

¢) The pathogenesis is fusion of twins.

d) Thefamous 'Siamese' twins were ogghe craniopagus type.

€) The method of choice of delivery is caesarean section to maximise survival and
prevent maternal and twins trauma.



& SpIn sKin grarts INclude the epiaermis onty.

b) Full thickness grafts include al of the reticular layer of the dermis.

c) Pedunculated grafts transfer exclusively the epidermis from the donor site to the
recipient site.

d) Skin grafts from thick (palms & soles) skin are common.

€) Full thickness bums are very painfiil because the nerve endings are exposed.

38. Concerning examination of the spleen:

a) Itslong axisliesin the line of the 12* rib.
b) The spleen is separated from the ribs by the diaphragm, the lower part of the lung
34. C%'nétﬁ@ fReteRyd atiC recess.
¢) A normal spleen lies behind the mid-axillary line.
) Medpben Mby cairp gt aBoat 24 Sright inguinal region.
) The anedRyeh LspHiePERsRR LB ARAPBR B0 IR 45T 5.
¢) Thetranspyloric plane roughly correspondsto thelevel of L 1.

d) Thetranstubercular line of the pelvis corresponds to the end of the spinal cord at
LYL2

€) Theinferior vena cava passes through the diaphragm at about T8.

35. Vessels of the lower Umb:

a) The femoral artery can be felt pulsating at the mid-inguinal point, halfway
between the anterior superior iliac spine and the pubic symphisis,

b) A finger on the femoral pulse lies directly over the head of the femur,

C) The pulse of the popUteal artery is oflen not easy to detect.

d) The pulse of dorsalis pedis is felt between the tendons of extensor hallucis
longus and extensor digitomm on the dorsum of the foot.

€) The dorsalis pedis is absent in about 40% of normal subjects.

36. Concerning clinical features of the anatomy of inguinal hernias:

a) An indirect inguinal hernia passes through the internal ring.

b) A direct hernia, if reducible, can be completely controlled by pressure with the
fingertip over the intemal ring.

¢) If aherniaprotmdesthrough the extemal ring, it can befeh to lie above and medial to
the pubic tubercle.

d) A scrotal herniais likely to be an indirect herniarather than a direct hernia.

€) An indirect hernial sac will pass medial to the inferior epigastric vessels.

37. Conceming the anatomical bases of ciififcal features of the bums and grafts:

~



39. A number of bony prominences in the lower limb are associated with overlying bursae
which may become distended and inflamed:

a) The oneover the ischial tuberosity may enlarge with too much sitting (weaver's
bottom).

b) That in front of the patella (prepatella bursitis) is affected by years of repeated
kneeling in the more erect poshion as in praying (clergyman's knee).

¢) Thebursaover the ligamentum patellais affected by prolonged kneeling forwards as
in scmbbing floors (housemaid's knee).

d) Youngwomen who wear fashionable but tight shoes are prone to burshis over the
insertion of the tendoachillis into the calcaneus.

€) A bunion isathickened bursaon theinner aspect of the first metatarsal head, usually
associated with hallux valgus deformity.

40. Concerning clinical features of the anatomy of the spinal cord

a) Complete transection of the cord is followed by total loss of sensation in the
regions supplied by the cord segments below the level of injury.

b) In hemisection of the cord (Brown-Sequard syndrome) pain and temperature
senses are lost on the opposhe side below the lesion.

c) Intractable pain can be treated in selected cases by cutting the appropriate
posterior nerve roots (posterior rhizotomy).

d) Intractable pain can be treated by division of the spinothalamic tract on the side
opposite the pain (cordotomy).

e) Tabesdorsalis (syphilhic degenerative lesion of the posterior columns and
posterior nerve roots) is characterised by spastic paralysis.

End of the Test Thank you very much for your cooperation
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The University of Zambia School
of Medicine

Anatomy Research Test (2003)

Sex: Female/Male (circle)

Y ear of study: (undergraduate medical students only)
Department: (qualified doctors only)
Specialist _____ (ifany)

qualification: Section

A:
10
Qualitative
A, B C. D . Develop sensitising concepts
. Describe multiplerealities
. Develop understanding
. Empowerment of marginalized
A, B, C. D P J !
. Hunch as to how you might pro
. Evolving, flexible, genera
A B C. D
. Descriptive
. Personal documents
. Field notes
A B C. D
14
A B C. D
A B C. D
15
Qualitative
Qualitative _
7 Qualitative
A B C. D
17
Qualitative
A. B C D - [ WP [ S . SR
18
Qualitative
9.
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19.

X
32.

20

25

26

27

28

29

30

31

[b. \~c.

Qualitative
Goi

Develop sensitising concepts
Describe multiplerealities
Develop understanding

Empowerment of marginalized groups

Des
Hunch as to how you might proceed
Evolving, flexible, genera

Da
Descriptive
Persona documents
Field notes
Photographs
Official documents/artefacts
Sanr
Small
Qualitative
Goi
Qualitative
Goi
M aAarAl A AAmAl H ALnA An A Anb A~
Qualitative
Go
Qualitative
Goi
M aAarAl A AAmAl H ALnA Ann A ~ab A
Qualitative
Goi
Qualitative
Goi
Qualitative
Goi

MNAaAl Anm AAanATH ALnA AA A AnEA~

33

36

37

38

39

40

[-B. Tc [d. [e

Qualitative

Develop sensitising concepts
Describe multiplerealities
Develop understanding

Empowerment of marginalized groups

Des
Hunch as to how you might proceed
Evolving, flexible, genera

Qualitative

Gok
Qualitative

Gos
Qualitative

Got
Qualitative

Goe
Qualitative

Got

[ W [ 'S D SR R



APPENDIX VIII CLINICAL AND APPLIED ANATOMY (AN 432) EVALUATION

QUESTIONNAIRE AND RESULTS, & LOG SHEET
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The University of Zambia
School of Medicine

Department of Anatomy Clinical and Applied
Anatomy (AN 432) Evaluation Form Academic year:
2000/1

Your responses are anonymous. Kindly complete this evaluation form as tmthfiilly as
possible. The mformation is very valuable m assistmg the Department to deliver quality
COUrSes.

Instructions: Please indicate your choices by circling the number correspondmg to the
option that represents your views.
1. Considering that you have already completed the general anatomy course, what are
your ratings about the necessity of the clinical anatomy course

Wasteof time  Not necessary  Not sure Necessary Very Necessary
2/56 (3.6%) 3/56(5.3%)  6/56 (10.7%) 29/56 (51.8%)  16/56 (28.6%)

2. Does the course improve your understanding of the relevance of anatomy to clinical
practice?

Not at all A little Not sure Certamly Very much
1/56(1.8%) 1/56(1.8%) 2/56 (3.6%)  34/56 (60.7%)  18/56(32.1%)

3. Doesthe cimical anatomy course hicrease your motivation to leam anatomy?

Not at all A little Not sure Certainly Very much

2/56 (3.6%) 5/56 (8.9%) 1/56(1.8%)  23/56(41.1%)  25/56 (44.6%)
5. Kindly write any commentsyou have about the course:
1. There should better co-ordmation with departmentsin

hospital.
4. Kindly grade each of the course components usefuhiessin the course:
Qualitative Quantitative
Goals

Develop sensitising concepts
Describe multiplerealities
Develop understanding

Theory testing
Statistical description
Show relationship between variables

Empowerment of marginalized groups Prediction
Design
. Hunch as to how you might proceed . Structured, predetermined, formal,
. Evolving, flexible, general specific

. Detailed plan of operation
Data

Interestmg course

Bridges the gap between theory and practical /clhiical work
Good course

Teachmg strategy perfect and very enlightening course.

arwd

*A of CE = Anatomy of Clmical Examination
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seminars 148 (2.1%)  10/48 (20.8%) 2/48 (4.2%) 248 13148
(43.8%)  (27.1%)

AofCE 1/48 (2.1%) 4/48 (8.3%)  2/48 (4.2%) 21/48 19/48
(43.8%,)  (39.6%)
CSA 1/48 (2.1%) 3/48 (6.3%)  2/48(4.2%)  24/48 17/48
(50%) (35.4%)
Course 1/48 (2.1%) 4/48 (8.3%)  1/48 (2.1%) 19/48 23/48
Manual (30.6%)  (47.9%)

5. Kmdly write any commentsyou have about the course:
b. Good preparatory course/bridgmg course for clmical work
c. Relocate to teach alongside gross anatomy
d. Too demanding in terms of time
e. Needs more co-operation of clinicians

f  Needs more guidBhed hsitcevdliey of rBguitsichm semmars/reports/ward visits *
School of Medicine
CSA = Clinical Surface &g2ptABit of Anatomy Clinical and Applied
Anatomy (AN 432) Evaluation Form Academic year;
2002/3

Your responses are anonymous. Kindly complete this evaluation form as tmthfully as
possible. The mformation is very valuable m assisting the Department to deliver quality
COUrSes.

Instructions; Please indicate your choices by circling the number corresponding to the option
that represents your views.
1. Considering that you have already completed the general anatomy course, what are
your ratings about the necessity of the clinical anatomy course

Wasteof time  Not necessary  Not sure Necessary Very Necessary
1/48 (2.1%) 1/48 (2.1%) 5/48 (5%) 29/48 (60%) 12/48 (25%)

2. Does the course improve your understanding of the relevance of anatomy to clmical
practice?

Not at all A little Not sure Certainly Very much
0/48 (0%)  8/47 (16.7%) 1/48 (2.1%)  23/47 (47.9%)  15/47 (31.3%)

3. Doesthe cimical anatomy course increase your motivation to leam anatomy?

Not at all A little Not sure Certainly Very much
2/48 (4.2%) 9/48 (18.8%,) 1/48 (2.1%) 19/48 (39.6%)  16/48 (33.3%,)

4. Kindly  eeach of the course components usefuhiess in the course;
grac

Useless Slightly u féél Not sure useful Very useful
Introductory  1/48 (2.1%) 4/48 (8.3% 6/48 (12.5%) 28/48 9/48(18.8%)
lectures (58.3%)



The University of Zambia
School of Medicine

AN 432- Clinical Anatomy Clinical

Anatomy Log Sheet

Instructions to all ward supervisors: This is a record form for the fourth year MB ChB
students in the School of Medicine. They have been instructed to observe clinical
procedures, and also discuss anatomically relevant cases on the wards. You are kindly
requested to discuss the relevant anatomy of your procedure or case with the students before
counter-signing for procedure/case observed. Please note that only medical officers of
senior house officer grade and above are permitted to counter-sign. Thank you for your
co-operation.

Student's Name: Computer Number:
Qualitative Quantitative
Goals
. Develop sensitising concepts . Theory testing
. Describe multiplerealities . Statistical description
. Develop understanding . Show relationship between variables
. Empowerment of marginalized groups . Prediction
Design
. Hunch as to how you might proceed . Structured, predetermined, formal,
. Evolving, flexible, genera specific
. Detailed plan of operation
Data
. Descriptive . Quantifiable coding
. Personal documents . Counts, measures
. Field notes . Operationalised variables
. Photographs . Satigtical

. Official documents/artefacts
Sample

Students must rotate through all departments: Surgery, Medicine, Paediatrics, Obstetrics &
Gynaecology.

Sample of procedures to be observed and discussed:

Lumbar puncture. Intercostal Drainage, Venepuncture, Cutdown, Scalp drip. Urethral
catheterisation. Incisions & drainage, Sthching, Ear & Nose instmment examination.
Intubation, Naso-gastric intubation, Fundoscopy, Paracentesis, Dental extractions. Dental
blocks. Placenta examination. Laparotomy, and any other procedure or case of clinical
anatomy relevance.
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Appendix 7.1 Random numbers

eproduced from Table XXXII1 of Fisher and Yates 1963, by permission of authors and publishers)
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APPENDIX X

SUMMARY OF DATA COLLECTED FROM DIFFERENT HEALTH
CARE CENTRES
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To ensure that the data collected represented Zambia as a whole data were collected from
the following regional and health care level settings:
1. National morbidity and mortality records from the Health Monitoring and
Information Systems (HMIS) of the Central Board of Health (CBOH).
2. Morbidity and mortality records and the participation of doctors from the national
referral hospital. University Teaching Hospital (UTH).
3. Morbidity and mortality records and the participation of doctors from a regional
referral hospital, Ndola Central Hospital.
4. Morbidity and mortality records and the participation of doctors from a provincial
referral hospital, Katete St. Francis Hospital.
5. Morbidity and mortality records and the participation of doctors from outpatient

clinics of a district health management team, Lusaka District Health Management

Regional and Health Care Setting, and Data Collection Method Matrix

Qualitative Quantitative
Goals
. Develop sensitising concepts . Theory testing
. Describe multiplerealities . Statistical description
. Develop understanding . Show relationship between variables
. Empowerment of marginalized groups . Prediction
Design
¢ Hunchas to how you might proceed e Structured, predetermined, formal,
. Evolving, flexible, genera specific
. Detailed plan of operation
Data
. Descriptive . Quantifiable coding
. Personal documents . Counts, measures
. Field notes . Operationalised variables
. Photographs . Satigtical
. Official documents/artefacts
Sample
. Small . Large

Team.
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Z. ECIOpPIC I<laney 1

3. Epididymo-orchitis 7
4. Prostate pathology 16
5. Urethral stricture 21
6.Hydrocele 2
7.Paraphimosis 10
Sub-total

Head & Necl<

1.Head injury 52
2. Fracture mandible 4

Example of Inventory of Records: NdSalGéntedl Hospital
Thoracic

1. Fracture ribs/sternum 4
Ridoigresiahfraieagasl 18
. Sub-total
Annual averages of Disease Burden
ernia 64 6.90%
urgery

Annual average % of total
Gastrointestinal

1.Biliary 1
2.Peptic ulcer disease 15
3.Gastrointestinal tract cancer 9
4. Appendix 11
SAbdominal mass 5
6. Haemoperitoneum 18
7. Intestinal obstruction 40
8. Peritonitis 9
9. Pyloric stenosis 0
Sub-total 109
Perianal region
1.Rectal prolapse 3
2.Fissureffistula 30
3.Haemorrhoids 13
Sub-total
SiIin
1. Burns 41 4.40%
Genital Urinary System 394

1.Renal stone 1

~ — _. - a

58 6.30%

56 6.10%

22 2.40%

11.%8

46 5%



L. ADUILIVUII

2.Fibroids

S°¢4rcinoma of Cenlix
4.iVlolar pregnancy
5.Menorrhagia/dysmenorr
hoea

6. Intrauterine fetal death
7.Antepartum
haemorrhage

Systemic diseases
1.Malaria
2.Anaemia
3.Pueperal sepsis
4.Diabetes
5.Hypertension

External genitalia
1.Bartholin's abscess
2.Vaginal warts

SiMupwal cancer
1.Abcesses . _
baHgpigRLvarian-pelvic
sangrene

1.Pelfifna Inflammatory
Biggfstssue injury
é-ReigRbSCess

3 EVRIARY S putations
8. PR/ RIGIRRECY

9. Pyomyositis

10.0steomyelitis
11.Foreign bodies
Sub-tot
al Grand
total

Obstetrics and
Gynaecology Ndola
Central Hospital

Vaginal-cervical-uterine
axis

1 ANhAviiAan

158 88

76 156
152 291
2,337
30.3
Sub-tot %
al
738
276
106
106
310 1,
536 20%
Sub-tot
123
34 286
3. 7%
358 165
191 139
§|Ub-t0t 853
146
43 13 11.1%
70 69
12
6
4
Sub-tot2
al 7
1 RARY
3
1
1 5710
S
527
923

Annual average % of
305 total

1,416



Cont'd

Bony-pelvis-birth passage

1. Deliveries 1,559
2.Cephalo-pelvic disproportion. 181
3. Placenta pathology 335
Sub-total 2,075 26.9%

Respiratory
1.Pulmonary Tuberculosis 133
2.Asthma 39
3.Pneumonia 169

Sub-total 341 4.4%
Others
1.Gastrointestinal 118
2.Central Nervous System (psychosis/meningitis) 164

Sub-total 282 3.6%

Grand total 7,710

Operations
l.IVIinor 817
2. Major 538
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