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Preface

This Teacher’s Guide is one of a series of teaching materials developed for the WHO Global
Environmental Epidemiology Network (GEENET). It complements the student Basic
Epidemiology text, published by WHO in 1993 and aims to facilitate use of that text for
meeting a variety of teaching needs.

The members of the network have expressed great interest in this Guide and the additional
planned teaching materials in epidemiology.

The Guide is designed for general introductory teaching. The Basic Epidemiology text is also
suitable for more specialized introductory teaching, for example, as used in the WHO
Introduction to Environmental Epidemiology workshops. A separate teacher’s guide for these
workshops is available from the Office of Global and Integrated Environmental Health,
World Health Organization, 1211 Geneva 27, Switzerland.
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1. Introduction

1.1 Purpose of the Teacher’s Guide

The Teacher’s Guide complements the student’s Basic Epidemiology text and has two aims:
to assist the teacher in the initiation, organization, delivery and evaluation of an introductory
course in epidemiology for health science students; and to provide teaching resource material
for the teacher, including definitions, tables and figures suitable for presentation as overhead
transparencies, and examples of problem-solving exercises and examination questions.

The Guide has been prepared on the assumption that most teachers of epidemiology, indeed
probably all teachers of health science students, are given little instruction on how to develop
and teach a successful course. Most teachers learn by doing. In the long term this may lead
to an exciting and well-received course, but in the short term, teachers and students alike will
probably be frustrated and disappointed with the instruction given. Hopefully, the Guide will
facilitate the transition from a new experimental course to a well-established excellent course.
If you are already an experienced teacher with an up-to-date knowledge of effective teaching
and learning methods, you are not likely to find much that is new to you in the first sections
of this book, but we hope that the chapter resources will be of help.

The Teacher’s Guide provides a general outline of how and what to teach. Inevitably the
suggestions it contains will not be universally acceptable or appropriate. Customs and
resources vary, and each course must be tailored to local circumstances.

1.2 How to use the Teacher’s Guide

Basic Epidemiology is self-contained and can be used by students as a single resource book.
The Teacher’s Guide provides additional material, which should be used by the teacher to
complement that of Basic Epidemiology. Sections 2 to 6 include information to assist the
teacher with development of the epidemiology course.

The Guide should be read by the teacher well before the beginning of the course, to allow
sufficient time for preparation of local examples to illustrate points discussed in the text.
Material and ideas in this Guide will be of assistance not only to those teachers who are
developing a new course but also to those who are responsible for established courses.

Later sections contain resource material which can be used to make overhead transparencies
for group teaching. If an overhead projector is not available, this material can be copied
onto a blackboard for illustration of the main points.
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The Guide itself can be complemented by other more detailed and specialized books on
epldemlology and teaching methods. A selection of these books is listed in Chapter 11 of
Basic Epidemiology. Please note too that a detailed Inventory of Basic Textbooks in
Epidemiology, Occupational and Environmental Health, together with their table of contents,
has been published by the World Health Organization and is available on request from the

Office of Global and Environmental Health (EHG), World Health Orgamzatlon 1211 Geneva
27 Sw1tzerland



2. Teaching Epidemiology: General Principles

2.1 Why teach epidemiology?

There is an increasing need to reorient health services away from expensive hospital-based
care and towards prevention and health promotion. An epidemiological perspective is
essential to this process. Furthermore, the evaluation of developments in clinical medicine
requires the expertise of people with an epidemiological perspective; and of course, good
clinical and public health practice itself requires a sound knowledge of epidemiology. Other
justifications for teaching this subject can be found throughout Basic Epidemiology.

Epidemiology should therefore comprise an important component of the educational
programme of all health professionals. In some centres, particularly in industrialized
countries, epidemiology teaching is well-developed at both undergraduate and graduate level.
("Undergraduate level" is used here to refer to education at post high school, first degree
level in a college or university, and "graduate level" to education above undergraduate level.)
In many, if not most countries, epidemiology teaching is still at a regrettably early stage of
development. The reasons for this are complex but include: |

° the relatively low status accorded epidemiology in contrast to that enjoyed by
the more glamorous medical specialities

° the world-wide shortage of epidemiologists, and, ,

° the well-known problems in changing curricula and freeing time for new
courses.

But owing to the great variation in local circumstances, it is difficult to specify precisely the
steps that should be taken when developing a new course in epidemiology. Several
arguments will be useful though, whatever the local situation, when seeking to convince the
appropriate local authorities (deans, sub-deans, chairs of curriculum committees, powerful
clinicians, etc.) of the need for epidemiology courses. For example, as one of the basic
sciences of prevention, epidemiology has much to contribute to the education of all health
professionals, particularly if resources are in short supply. Moreover, an understanding of
epidemiology is of great importance not only for those directly involved in the various health
services, but also for those working in the many allied professions, be they sanitary
engineers, environmental health scientists or occupational health engineers. It can therefore .
be readily argued that instruction in epidemiology should be made available in a variety of
situations, and as part of established degree and other continuing education programmes.



Teacher’s Guide for Basic Epidemiology

2.2 Planning a course

The first step in developing a course in epidemiology is to draw up a clear statement of its
aims and goals. These should be realistic. It is easy to draw up an ambitious and
impractical proposal for a course which if accepted could consume the total working time of
the available teaching staff. It is therefore more appropriate to start with a small and
relatively unambitious teaching programme that will have a greater chance of success.

The proposal must also be realistic in terms of staff. It may be possible to include experts
from outside the teaching institution who would welcome the opportunity to become involved
with a teaching programme, if only on an "honorary" basis. Others, for example public
health department staff or clinicians with an interest in clinical epidemiology, may also be
happy to contribute to an epidemiology course at a university or technical institute, since to
do so often confers additional status and can open up potential new areas of collaboration for
research projects. |

It is essential that one person, usually the course coordinator, takes responsibility for
planning and development of the course, and that he or she is allowed sufficient time for
these activities. The course coordinator’s role is crucial and demanding and includes
securing the necessary support, planning the course details, ensuring that the teachers are
well-briefed, and that the necessary resources are available at the appropriate time.

The coordinator must also ensure that the epidemiology course is comprehensive and
coherent, and that it occurs at an appropriate time within the student’s overall learning
programme. The timing of a new course will depend on local circumstances. In a traditional
medical school, for example, this may be in the first or second year, before the students
become distracted by the attractions of clinical medicine. On the other hand, the clinical
years are the best time to teach clinical epidemiology since the students have daily contact
with patients and are developing a knowledge of clinical epidemiology. Several new medical
schools have an integrated approach to teaching and do not provide discrete courses. At
these, epidemiology is introduced in a less direct manner, often as part of a broad problem-
solving approach to learning. In such situations Basic Epidemiology and the Teacher’s Guide
can be used as resource material, rather than as the outline of a prescribed course.

When basic epidemiology is taught as a continuing education subject for public health
workers or allied professionals, the timing of the course is less important than the motivation
and prior experience of the students. Ideally, the students should have sufficient experience
of public health work to be able to relate the teaching examples given in Basic Epidemiology
to their own experiences and future work situations.
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The course coordinator and other teachers contributing to the course should acquire
appropriate teaching materials, problem-solving examples and other illustrations. Basic
Epidemiology is intended to provide core information, while the Guide provides additional
material in the chapter resource sections. Material from local sources should also be
gathered to help the students recognize the value of epidemiology in their own environment.

2.3 What should students learn?

The course coordinator, in association with the other teachers, is responsible for course
objectives and goals. It is essential that these are defined clearly; formal evaluation of the
course will then be possible.

The objectives should be general statements about the overall purposes of the course, whereas
the goals should be much more specific statements which cover the particular skills the
students will be expected to acquire.

Objectives will vary, depending on the students taught, the timing and extent of the course,
and the resources available. Proposed objectives and goals are given below. The objectives
and goals should be discussed with the students at the beginning of the course.

Proposed objectives:

] to explain the principles of disease causation with particular emphasis on
modifiable environmental factors

L] to promote the application of epidemiology to the preventlon of disease and
the promotion of health, including environmental and occupational health

° to make members of the health-related professions aware of the increasing
need for health services to address all aspects of the health of populations

L] to encourage good clinical and public health practice

L to establish the basis of a continuing interest in epidemiology.

Proposed specific goals:
That by the end of the course the student will be able to demonstrate knowledge of:
] the nature and uses of epidemiology

° the epidemiological approach to defining and measuring the occurrence of
health-related states in populations
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the strengths and limitations of epidemiological study designs

the epidemiological approach to causation

the contribution of epidemiology to the prevention of disease, the promotion
of health and the development of health policy

the role of epidemiology in evaluating the effectiveness and efﬁc1ency of
health care and preventive health services

the contribution of epidemiology to clinical practice 1nclud1ng critical appraisal
(particularly in respect to students workmg in clinical practice).

The students could also be expected to have gained a var1ety of skills during the course, and
to have developed an ability to:

describe the common causes of death and disability in their community
outline the appropriate study design to answer specific questions concerning
disease causation, natural history, prognosis, prevention, and the -evaluation
of therapy and preventive actions

critically appraise reports and publications containing epidemiological data.

Learning objectives should also be developed for each teaching session or specific teaching
component.. We have prepared a short list of learning objectives for each chapter based on
the structure of Basic Epidemiology. These are given as transparency masters (hereafter
known as "overheads") in the chapter resources.



3. Teaching Epidemiology: Practical Aspects

Individual preferences and local conditions will have a- direct bearing on how this
introductory course in epidemiology is taught. Therefore, only the most general suggestions
can usefully be made here.

The important first step is to define the objectives and goals of the course as discussed in
Section 2.3. Once this has been done, the teaching methods should be tailored to meet these
objectives.

3.1 The problem-solving approach to learning

The problem-solving approach to learning is based on the belief that learning is more
effective and teaching more efficient if students have the opportunity to deal with real or
simulated problems as part of their studies. Some of what you HEAR gets stored as a
memory. If you SEE it, the memory becomes more vivid, even more so if you WRITE it
down. But the strongest memory storage results from DOING. If the students apply
epidemiological principles and analysis to their own public health or clinical tasks, and gentle
supervision ensures that this is done correctly, the learning will be detailed and long-lasting.

The problems that the students deal with in a course setting should be of increasing
complexity and the students should be encouraged to use appropriate resource materials. A
first step in problem solving is to encourage students to answer questions based directly on
material that has already been presented formally; for example, the questions in Basic
Epidemiology can be introduced during a formal lecture and then discussed further in the
student’s own time, or in a tutorial or seminar with a small number of students. Additional
questions based on local problems could also be introduced during the lectures.

The next level of problem solving should be taught during small group sessions. It involves
developing a scenario, based on set exercises, and using structured questions to lead to a
solution. At the most advanced level, students examine real public health or clinical
problems, define the questions to be asked, seek the information required and find the
solutions themselves, with guidance and assistance from the teacher as required.

3.2 Classroom teaching
Classroom teaching includes lectures, topic teaching, small group teaching, tutorials, panel
discussions and symposia. The most common of these is the lecture, by means of which one

person (the lecturer) can inform large numbers of students of the course objectives and the

7
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principles and techniques of the subject. A lecture can also be used to introduce new ideas
and new material—particularly information concerning the local and national situation—not
readily available in text books. However, evaluations have shown that lecturing is not a very
effective teaching method. Students have a limited attention span, perhaps as low as 20
minutes, so it can be difficult to maintain their interest. (It may therefore be appropriate to
structure lectures in two 20-minute self-contained segments, with a brief interval between
segments. ). :

However, since the teaching of epidemiology is usually undertaken by small and over-
stretched departments, at least some parts of a course will probably have to be presented in
lecture form. That said, a well-prepared and presented lecture can be an extremely satisfying
experience and a very efficient means of teaching. Thorough preparation is essential and the
lecturer must be confident in the subject, particularly if the opportunity is provided for
questions during or at the end of the lecture. -

Occasionally it may be useful to give a short epidemiology lecture as part of a more general
course based around a particular topic. For example, if the topic is rheumatic heart disease,
a short presentation on the epidemiology and prevention of rheumatic fever and rheumatic
heart disease might be appropriate at the beginning of a session, followed by a description
of the medical treatment, and then a description of the surgical treatment. The advantage of
topic teaching is that the practical relevance of epidemiological data can be demonstrated
easily. Systematic topic teaching programmes require careful organization and coordination
in order to avoid duplication and omission. The: principles and methods of epidemiology
should be dealt with separately from the topic teaching, in order to allow the students time
to absorb and practice the essential elements of epidemiology.

If the teaching resources are available, small group discussions can be an effective method
of reinforcing understanding and practicing the application of the basic information presented
in lectures. These sessions at undergraduate level are best led by the teacher, who should
present the relevant material and then involve the students in a discussion of it. To be
successful, all students should participate; it helps if written or tabulated material is handed
out before the session. Small groups in particular offer good opportunities for practising the
critical reading of published studies.

3.3 Teaching outside the classroom

Epidemiology teaching can take place in locations other than the classroom; for example, in
a hospital, a health centre or the community.
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Hospital-based teaching takes advantage of the student’s interest in clinical medicine and is
an ideal setting for illustrating the importance of clinical epidemiology. This type of teaching
is best conducted by an epidemiologist with clinical experience and responsibilities, or by a
clinician with a good understanding of epidemiological principles. It is also possible, but
more difficult, for a non-clinical epidemiologist to be involved directly in bedside teaching.

Apart from being used as a base for the teaching of clinical epidemiology, the hospital setting
can also be used to encourage students to study the epidemiology of the more common
diseases seen in a hospital. Moreover, hospital epidemiology is itself a specialized topic that
evidently can most easily be introduced in a hospital setting. Additionally, individual patient
cases can serve as the basis of a discussion of the complex relationship between sickness, the
community and its health services, and to raise issues concerning the effectiveness and
efficiency of health services, and the potential benefits of disease prevention and health
promotion. It can also be instructive to review the probable etiology of each patient’s
sickness (including reference to, for example, genetic factors, environmental factors, and
occupational and life-style factors). This information about individual patients can be useful
in teaching the etiological aspects of epidemiology.

In many parts of the world, medical and other health students contribute to the work of urban
or rural health centres. These centres, especially if responsible for a well-defined population,
provide a good opportunity for teaching epidemiology. Teaching based on the work of a
health centre can ensure that students become aware of the full spectrum of disease that
occurs in the community, rather than only that which is seen in its hospital(s). A community’
setting also enables students to understand the role of family, culture, and social and
economic factors in the etiology of disease, and the importance of programmes aimed' at
preventing and controlling disease, and promoting health. Any epidemiological teaching that
takes place at a health centre should be carried out by an epidemiologist with clinical
responsibility, or by epidemiologically oriented primary health care staff. (This is because
the major activities at a health centre focus on patients.) It may also be possible to involve
students in epidemiological studies of community health problems, using the health centre as
a base.

Community-based projects can be a useful means of involving students in the practice of
epidemiology. Projects are particularly appropriate for advanced students who have the
maturity and experience necessary for conducting independent work (under supervision).
However, projects are demanding in terms of staff time and require active collaboration from
people and agencies outside the teaching institution. Ideally, projects should be based on a
real problem—identified by a client—in the community. Projects should not be too ambitious
as the time available is often limited and the skills of the students are still in the process of
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developing. The stages that should be followed when undertaking a pract1ca1 project are
discussed in Chapter 11 of Basic Epidemiology.

Another advantage of projects is that students’ must work cooperatively as a team
Furthermore, successful projects give students a sense of having made a worthwhile
contribution. And clients are often grateful for even the most basic information since this
is usually more than would otherwise have been available to them. At the end of the project
the students should complete a written report, and if appropriate, make a verbal presentation
of their findings to the class and the clients. Occasionally, project descriptions and findings
can be published in a local health journal under the guidance of the supervising staff member.
Suitable topics for projects will depend entirely on the local situation and may cover the
entire field of epidemiology, from disease causation through to health services management.
PrOJects may be based in a community, occupat10nal or hospital setting.

3.4 Timetabling

Basic Epidemiology is designed for use in an introductory course which is allocated
approximately 20 to 40 hours of formal teaching, comprising a mixture of one-hour lectures
and several longer periods for small group work. Traditionally, lectures are used to present
basic material, while seminars provide an opportunity for students to work on specific
problems and exercises. Advanced students might also have time to work under supervision
on a project which applies the prmc1ples of ep1dem1ology and other allied disciplines in a real
world setting. :

Only rarely will it be possible to timetable a new course within a formal degree programme
in an ideal manner. Usually the course must be slotted into the allocated time periods.

Large class size, combined with a small number of teachers, is another common constraint.

Within a degree programme, the best option may be to schedule two three-hour blocks each
week for a five- to six-week period. The topics for these sessions could coincide with the
titles of the 11 chapters of Basic Epidemiology, amended according to local needs. Spreading
the course in this way allows students time to read the text and complete the exercises.

If organized as a.separate continuing education course, it may be more convenient, or
necessary, to hold the course full-time during one week:

o Day 1: introduction to the subject, to definitions of epidemiology and the
measurement methods it uses :

10
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] Day 2: study design and statistical issues
° Day 3: causation and prevention
° Day 4: communicable diseases and clinical epidemiology

° Day 5: aspects of environmental/occupational epidemiology and health
services

° Day 6: encouraging the students to continue their study of epidemiology.

The specific context of the teaching could be modified to suit the needs of a particular target
group. For instance, WHO has developed a "standard" one week course (Infroduction to
Environmental Epidemiology) using the Basic Epidemiology text, but adding material on
environmental health. (For further information contact Dr. T. Kjellstrom, Office of Global
and Integrated Environmental Health (EHG), World Health Organization, 1211 Geneva 27,
Switzerland.)

A continuing education course in basic epidemiology could also be stretched out over time,
with sessions held once or twice a week, if the students and teachers are available for
teaching in this manner.  In such cases, a problem-solving approach to learning is helpful
since the students have time between sessions to put their new knowledge and skills to the
test in real work situations.

If a course is held full-time over a week it is of great benefit to assign individual problem-
solving tasks to the students some time during the one to three months following the course,
with the request that they report upon and discuss these at a follow-up session.

3.5 Audiovisual teaching aids and other resources

Well-prepared teaching aids can be of great assistance in all teaching situations. Conversely,
poorly prepared material can be counter-productive.  Teaching aids for presenting
information should attract attention and be relevant to the matters being discussed. Use of
them must be planned carefully. Ideally, they should be prepared in advance and for a
specific teaching session.

The most basic teaching aid is the chalk board but it should be used discriminately. Writing
must be legible from the back of the room and the teacher should not face the board while

11
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talking. There are variations on the chalk board; for exainple, boards for use in conjunction
with felt-tip pens, and paper flip-charts. They are all useful for displaying information and
all must be used with care.

Overhead projectors enable material written on or copied onto plastic film to be projected
onto a screen, and can be used for presenting prepared material to a class and/or to
summarize material as a session proceeds. The plastic films used are commonly known as
transparencies; many photocopying machines can copy directly onto these. We have included
a number of illustrations. and tables in the chapter resources that could be produced as
overheads in this way. When using an overhead projector, the teacher can continue to face
the class at all times. A bright projector that does not require a darkened room is best.
Overhead projectors are readily portable and not as expensive as slide projectors.

We have included a number of illustrations and tables in the chapter resources that could be
produced as slides. Slide projectors can be either helpful or unhelpful. They require a
darkened room and may therefore distract students from the verbal presentation. It is
perhaps surprising how often projectors do not function properly. Unsurprisingly, they
require a reliable source of electricity and regular maintenance. As for the slides themselves,
they often contain too much material and are unnecessarily complicated. But well-prepared
slides can help stimulate interest and discussion, particularly if the students are asked to
describe and interpret the data presented.

In some situations video-taped material may also prove to be a good means of presenting
information to encourage discussion. But the necessary equipment is expensive and requires
professional maintenance. Furthermore, producing video teaching material is time-consuming
and difficult. The effort may be justified though if field situations have to be presented in
a classroom setting. The World Health Organization has prepared an inventory of available
teaching videos and documentaries on environmental and occupational health. (The inventory
is available from the Division of Global and Integrated Environmental Health (EHG), World
Health Organization, 1211 Geneva 27, Switzerland). (See also Table 1.) Some of these can
be used to demonstrate epidemiological applications in field work. Videos recorded from TV
documentaries on. public health issues may occasionally be suitable for teaching, and if
equipment is available, recording of local programmes may also be very useful.

It should be remembered too that there already exists a great deal of material which could
be used in designing and conducting a course in epidemiology. Some of this is readily
available at either no or low cost. For instance, those books and reports listed in Table 1
which have been produced by the World Health Organization and the International
Epidemiological Association would be of great assistance in preparing a course.

12
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Additionally, a great deal has been written on the philosophy and practice of teaching in
general, and on medical education in particular.

Table 1. Resources for Teachers

ABBATT FR. Teaching for better learning: a guide for teachers of primary health care
staff. 2nd ed. Geneva, World Health Organization, 1992.

LAST JM. A dictionary of epidemiology. 2nd ed. New York, Oxford, Toronto, Oxford
University Press, 1988.

LOWE CR & KOSTRZEWSKI J, eds. Epidemiology: A guide to teaching methods.
Edinburgh, Churchill Livingston, 1973.

LLWANGA SK & CHO-YOOK T. Teaching health statistics: twenty lessons and
seminar outlines. Geneva, World Health Organization, 1986.

OLSEN J & TRICHOPOULOS D, eds. Teaching epidemiology: what you should know
and what you could do. Oxford, New York, Toronto, Oxford University Press, 1992.

ROTEM A & ABBATT FR. Self-assessment for teachers of health workers: How to be

a better teacher. Geneva, World Health Organization, 1982 (WHO Offset Publication
No. 68).

Teaching materials for the Global Environmental Epidemiology Network. Available on
request from the Office of Global and Integrated Environmental Health (EHG), World
Health Organization, 1211 Geneva 27, Switzerland.

As for material for illustrating local problems, this can often be found in national
publications, especially those produced by health departments or national statistics centres.
Similarly, national and international medical journals can be scanned for examples for use
in either large or small group sessions.
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4. Problem Solving in Epidemiology

4.1 Use of problem-solving exercises

Given the nature of epidemiology, active involvement in epidemiological exercises is often
not feasible for undergraduates. However, problem-solving exercises can provide a practical
substitute. Epidemiology can be taught using exercises based on data from completed
epidemiological studies which may cover a specific disease or method, or a combination of
issues. For undergraduates, the best problem-solving exercises involve little or no calculation
and resemble a guided small discussion group.

Many problem-solving exercises have been prepared for epidemiological teaching. Some of
these are suitable for use in an introductory course. Examples are to be found in the
International Epidemiological Association books listed in Table 1. Others are available from

Epidemiologic Intelligence Services (EIS) at the Center for Disease Control, Atlanta, USA.

They may be universally applicable, or require modification.

4.2 Developing new examples

However, teachers are encouraged to develop their own problem-solving exercises. These
should be interesting, based on real data, and relevant to the problems students will encounter:
in real life. The problems should be presented in a stepwise manner, and the students should:
be asked to comment on tabular material and suggest study designs which could be used in
further investigations. Whenever possible, problems should be based on data which are
recognizably local, although often this will require adapting exercises prepared by other
teaching centres. Two examples of approaches to problem-based learning are included in the
chapter resources (see Sections 7.5 and 7.7). Additional examples have been prepared for
the WHO Global Environmental Epidemiology Network (GEENET) and are available from
the Office of Global and Integrated Environmental Health (EHG), World Health
Organization, 1211 Geneva 27, Switzerland.
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5. Self-assessment for Teachers

Good lecturers are usually made rather than born, and the skills involved in creating and
presenting a good lecture, or in giving a good tutorial, require practice and guidance. Even
if you have been teaching for many years, you may find it useful to now and again take a
critical look at the way in which you teach and how your students perceive your teaching
methods. Some handy hints are given here.

A thorough knowledge of the subject matter is of course important, but the students should
not expect you to produce answers immediately to all their questions. Epidemiology is a
very broad subject and it shows good judgement to defer answers to certain questions until
you have had an opportunity to check with the relevant literature.

Some aspects of teaching, such as the need for audibility and visibility, are self-evident.
Similarly, it is obvious that teachers should face their audience and use good teaching aids:.
A sense of timing and humour and an ability to relate to students can also contribute: to
developing a good relationship with the class. And it is important to be able to exert control
over those students who may prefer to be elsewhere, or who are unwilling to listen.

All new (and many experienced) teachers need help with the development and presentation
of their lecture material. Some teaching institutions now have staff who specialize in
teaching teachers and their help should be enlisted earlier rather than later. In the absence
of a teaching unit, senior colleagues should be asked for help and advice; most teachers have.
learnt through experience and are prepared to assist younger colleagues.

A WHO booklet—Self-assessment for Teachers of Health by Rotem & Abbatt—is an excellent.
source of advice, whatever stage a teacher has reached in his or her career. It illustrates the
teaching skills that can be developed and indicates ways of improving these skills.

Evaluation of the course and the teachers by the students is as important as examination.of
the students. This evaluation should cover course content, the course’s relevance to and
interest for the students, and the teaching methods and teaching aids employed. The opinions
of the students will help the teachers to modify the course. Formal evaluation should be
carried out at the end of the course, usually by means of a written and anonymous response
from each student. Time should be allowed for this during the class. Students should be
asked for both positive and negative feedback and for constructive suggestions as to how the
course might be improved. Teachers should remember that it is impossible to meet the needs
of all students; students’ comments may even be contradictory.

17
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The results of systematic evaluation of a small number of undergraduate courses in
epidemiology have been published. These courses have in general been shown to be highly
successful (Table 2).

Table 2 Some evaluated epldemlology courses

'HELLER RF & PEACH H. Evaluation of a new course to teach the pnncnples and
clinical applications of epldemlology International Journal of Epidemiology, 1987,
13:533-537.

7 FOWKES FGR et al. Epldemlology for medical students: A course relevant to clmlcal
practice. International Journal of Epidemiology, 1984, 13:538-541.

ELWOOD JM et al. Research in epidemiology and community health in the medical
curriculum: students’ opinions of the Nottingham expenence Journal of Epidemiology
and Community Health, 1986, 40:232-235.
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6. Student Evaluation and Examination

6.1 Purpose of evaluation

Evaluation of a course in epidemiology has several objectives:

° to assess the performance of the students in relation to the course objectives
° to assess the effectiveness of the teacher
] to provide feedback for modification of the course.

6.2 Approaches to evaluation

In many teaching situations, students are assessed by means of term and end-of-year
examinations, and these, rather than wider educational reasons, may become the students’
incentive for studying. The evaluation process can, however, also serve as an educational
strategy in its own right.

Evaluation should be a continuous process, designed to identify early on those students who
are experiencing difficulty. Time should be allowed for informal evaluation at the end of
each session. This provides an opportunity for students to ask questions and to identify areas
of difficulty which can be addressed either immediately or in the next teaching session.

Throughout the course, homework assignments on specific topics can be used to provide
feedback on the students’ progress, as well as to give them the chance to practice dealing
with the types of questions that will occur in the final examination. It is important that
assignments and examination questions are consistent with the teaching objectives and
methods. For example, if a problem-solving approach to teaching has been used in the
course, the same approach should be used in assignments and examinations.

6.3 Examinations

The most commonly used assessment procedure is a written examination which may include
essay, short-answer or multiple-choice questions. But whatever type of examination is
favoured, it is important that the questions are presented in a straightforward and realistic
manner and that they are tailored to the time available. Proposed questions should be
discussed with colleagues to ensure their suitability.
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Multiple-choice questions are often not appropriate in epidemiology because simple answers
cannot always be specified and it is difficult to build up a large bank of suitable questions.
Short answer questions are easier to formulate than essay questions and easier to mark
objectively; they can test knowledge over a wide range of material.

For written examinations, the method of marking should be specified clearly. Model
answers, prepared before the examination, should be available to the students after the
examinations. Because marking can be subjective, at least some of the questions should be
marked by more than one teacher in order to check for observer bias.

Oral examinations can be useful, particularly for students who are on the borderline.
However, although this type of examination can cover a large number of areas rapidly,
several examiners may be required at any one time and marking is difficult. Furthermore,
an oral examination can be a very stressful event for a student. -

20



7. Chapter Resources

This section of the Teacher’s Guide provides a variety of resource materials which will be
useful when running a basic epidemiology course. These include:

background material

suggested questions for use in tutorials or seminars to stimulate discussion
additional references

materials suitable for use as handouts after photocopying

overhead explanations, tables and figures that can be transferred to overhead
transparencies (including all the tables and figures found in the student text).

The materials have a slightly different emphasis for each chapter in order to encourage
teachers to provide their own teaching aids. As a general rule, handouts are for students and
overheads for the teacher (for use as a basis of discussion when working through Basic
Epidemiology). Handouts can of course be converted into overheads as appropriate, and vice
versa. The overheads can also be copied to a chalk board if required. The resource
materials should be considered as examples; they are unlikely to completely meet all the
teaching needs arising in relation to each chapter.

Each chapter resource section includes a list of the resources pertaining to the chapter in
question, together with a copy of each resource mentioned. Tables and figures are listed in
the order in which they appear in Basic Epidemiology. The full references for sources used
can be found in the References section of Basic Epidemiology. (The overhead explanations
comprise new material not found in Basic Epidemiology.)
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7.1 Chapter 1 resources

Learning objectives overhead

Overhead explanations

Overhead 1.1
Overhead 1.2

Definition of epidemiology
The relationship between epidemiology and clinical medicine

Overhead tables and figures from Basic Epidemiology

Table 1.1
Figure 1.1
Figure 1.2
Figure 1.3
Figure 1.4
Table 1.2

Table 1.3

Figure 1.5

Handout

Handout 1.1

Deaths from cholera in districts of London supplied by two
water companies, 8 July to 26 August 1854

Death rates from lung cancer (per 1000) by number of
cigarettes smoked, British doctors, 1951-1961

Uses of epidemiology

Number of countries with smallpox, 1967-1978

Reported rheumatic fever occurrence in Denmark, 1862-1962
Proportion of US white males aged 65-74 years with raised
blood pressure according to criteria for hypertension
Age-standardized lung cancer death rates (per 100 000
population) in relation to cigarette smoking and occupational
exposure to asbestos dust

AIDS: the hidden epidemic

Further questions for discussion of issues in Chapter 1
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Learning Objectives: Chapter 1

1. Place epidemiology in an historical

context.

2. Define epidemiology and outline

its scope.

3. Describe some of the contributions
of epidemiology to the improvement

of the health status of populations.
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Overhead 1.1
DEFINITION OF EPIDEMIOLOGY

"Epidemiology is the study of the distribution and

determinants of health-related state's‘ or events in

specified populations and the application of this
study to the control of health problems."”

(Last, 1988)
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~ Overhead 1.2
THE RELATIONSHIP BETWEEN
EPIDEMIOLOGY + CLINICAL MEDICINE
- Populations Individuals
¢ Studies/Assessments e Diagnosis
¢ Prevention e Treatment
e Evaluation e Curing
¢ Planning e Caring
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Table 1.1
Deaths from cholera in districts of London
supplied by two water companies
8 July to 26 August 1854
Water supply Population ~ No. of deaths Cholera death
company 1851 - from cholera rate per 1000
population

Southwark 167 654 844 5.0

Lambeth - 19 133 18 0.9
‘ 77BN ‘ : : ‘ : i
\= {&7)) WORLD HEALTH ORGANIZATIO 4
Source: Snow, 1855. 7 ‘ - - page 28

Summary of John Snow’s analysis of cholera mortality in London in 1854. It shows how the calculation of
mortality rates for individual London districts highlighted the much higher rate in the population served by
the Southwark water company. Snow could make such calculations because drinking water was provided
by a number of separate companies in different parts of London. If everybody in the population had received
water from the same source, this type of analysis would not have been possible. '
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Figure 1.1

Death rates from lung cancer (per 1000) by number of
cigarettes smoked, British doctors, 1951-1961
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‘Source: Doll & Hill, 1964. Reproduced by kind permission of the publisher. page 29

The pioneering work of Doll and Hill in the 1960s demonstrated a correlation between lung cancer mortality and
tobacco smoking. The figure shows that lung cancer mortality rates among British doctors rise when the number
of cigarettes they smoke per day increases. This is called a dose—response relationship and in this case itislinear.
The lung cancer death rate among non-smoking doctors is about 0.1 per 1000 doctors. But if a doctor smokes 10
cigarettes a day it rises to about 0.8, and to 1.5 if he or she smokes 20 cigarettes a day, and so on.
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~ Figure 1.2
Uses of epidemiology

Genetic factors

1. Causation Good health IL >  Ilhealth
Environmental factors

(including lifestyle)

3. Description of health status
of populations
Good health
/\/\/
Proportion with ill health, W N
change over time, Time =
change with age, etc. ‘

Treatment
Medical care

4. Evaluation of Good health | Il health
intervention >

Health promotion
Preventive measures
Public health services WHO 92315

2. Natural history Good health Subclinical Clinical
changes disease
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Epidemiology can be used to establish CAUSATION (e.g. how genetic and environmental factors adversely affect
people in good health); and the NATURAL HISTORY of a disease (increase in severity of change in bodily functions
until clinical disease has developed, or recovery due to natural healing or as a result of treatment). Epidemiology
can also be used to DESCRIBE the health status of a population in relation to time, geographic areas etc., and to
EVALUATE the impact of interventions to prevent disease or injury in a population or the impact of treatment on
groups of patients.



| Figure 1.3 ‘
Number of countries with smallpox, 1967-1978
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" Source: Fenner et al., 1988. page 31

An example of simple descriptive epidemiology, which shows the progressive success of the global campaign

coordinated by WHO to eradicate smallpox. Within each country more detailed time trends and geographic
distribution studies were used to identify requirements for further immunization and other actions.
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Figure 1.4
Beport‘e\d rheumatic fever occurrence in Denmark,
1862-1962
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S}ource: Taranta & Markowitz, 1989. Reproduced by kind permission of the publisher. . page 52

An example of simple descriptive epidemiology within one country. Incidence rates have been calculated so that
-aproper time trend analysis can be carried out. The rates started to decrease at the beginning of the 20th Century,
long before effective drug treatment was available. Improved environmental conditions, such as better housing and
less crowding, probably explain the initial decline in the occurrence of rheumatic fever in Denmark.
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Table 1.2

Proportion of US white males aged 65-74 years with
raised blood pressure according to criteria
for hypertension

Blood pressure Percentage of population
(systolic/diastolic)
(mm Hg)*
= 140/90 53
= 160/95 24
= 170/95 17

2 One or both of systolic and diastolic pressures.

—/

- {&%) WORLD HEALTH ORGANIZATION

5y

Source: Drizd et al., 1986. page 33

These descriptive data on prevalence of hypertension among a specific age group in the United States show
‘that prevalence differs according to the "operational definition”, i.e. the cut-off point for "high" blood
pressure. If a "strict" definition of hypertension is used, so that only those with pressure above 170/95 are
declared "hypertensive", the prevalence is 17%. If a "broader" definition with a cut-off point at 140/90 is
used, the prevalence is 53%. When examining epidemiological data, close attention should be paid to the
definition of "ill health" that is used.
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Table 1.3
'Age-standardized lung cancer death rates
(per 100 000 population) in relation to cigarette
smoking and occupational exposure to
asbestos dust
Exposure to History of Lung cancer
asbestos cigarette smoking death rate
per 100 000
No No | 11
Yes No 58
No Yes 123
Yes Yes 602
PN
N= (&) WORLD HEALTH ORGANIZATION <
Source: Hammond et al., 1979. page 34

The table shows that rates can be calculated to highlight the impact of two different environmental factors
‘on the occurrence of one disease, in this case lung cancer. Asbestos exposure increases the lung cancer rate
by about 5 times, while cigarette smoking exposure increases it by about 10 times. Combined exposure

increases the rate more than 50 times. Thus the impact of combined exposure on lung cancer rate is

of causative factors are additive, while for yet others they are independent of each other.

‘obtained by multiplying the impact of the two individual measures. For other diseases, though, the impacts
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Figure 1.5
AIDS: the hidden epidemic

/' About
500 000
reported AIDS

An estimated 1.2 million
unreported AIDS cases in adults
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About 8—10 million HIV-infected adults
who have not developed AIDS
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Figures and estimates as of mid-1992.
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This figure highlights the problem of relying on descriptive epidemiological data based on the reporting of AIDS
cases by health services. Many cases are either not diagnosed properly or not reported at all. In addition, the large
number of people with HIV infection will contribute an increasing number of AIDS cases. Epidemiological studies
can help establish the burden of AIDS and HIV on the community more accurately than some of the reporting

systems currently in use.



Handout 1.1

FURTHER QUESTIONS FOR DISCUSSION OF ISSUES IN CHAPTER 1

'Rheumatic heart disease

1. Is rheumatic heart disease a common condition in your country?
2. How is it distributed in the community?
3. What control measures are available and currently in use?

High blood pressure

4. Is the prevalence of hypertension known in your country?
5. What methods are available for its prevention and control?
6. Starting at what blood pressure level is treatment recommended? What implications

does this have in terms of cost?

7. Discuss the role of a non-pharmacological approach to managing mild hypertension.
AIDS

8. Is there an official notification system for AIDS in your country?

9. How many cases of AIDS have occurred and how many people have been shown to

be exposed to the human immunodeficiency virus?

10.  What methods are available for monitoring the development of the epidemic?

11.  What preventive programmes are applicable to your country? How might they be

evaluated? :
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7.2 Chapter 2 resources

Learning objectives overhead

Overhead explanations

Overhead 2.1 Measuring health and disease

Overhead 2.2 What is health?

Overhead 2.3 Definitions of health and disease require definitions of
normality

Overhead 2.4 WHO case-definition for AIDS

Overhead 2.5 Measurement of health and disease is required for .......

Overhead 2.6 Routine information

Overhead 2.7 Prevalence rate

Overhead 2.8 Incidence rate

Overhead 2.9 Life expectancy

Overhead 2.10 Infant mortality rates

Overhead tables and figures from Basic Epidemiology

Table 2.1 The Jones criteria (revised) for guidance in the diagnosis of
acute rheumatic fever

Figure 2.1 Population at risk in a study of carcinoma of the cervix

Figure 2.2 Factors influencing observed prevalence rate

Table 2.2 Prevalence rate of non-insulin-dependent diabetes mellitus in
selected populations

Table 2.3 B Relationship between cigarette smoking and incidence rate of
stroke in a cohort of 118 539 women

Figure 2.3 Example of calculation of disease occurrence

Table 2.4 Infant mortality rates in selected countries, 1987

Table 2.5 Life expectancy (years) at selected ages for four countries

Table 2.6 Crude and age-standardized mortality rates (per 100 000) for
diseases of the circulatory system in selected countries, 1980

Table 2.7 Age-standardized mortality rates (per 100 000) in the 30-69-

year age group, for coronary heart disease and stroke
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Table 2.8 Hospital admission rates for asthma per 100 000 by age
(Auckland, New Zealand)

Handouts and teacher’s notes

Handout 2.1 Comparisons of crude, specific, and adjusted rates

Teacher’s notes 2.1 Routinely available information (census)
Handout 2.2 Summary: incidence and prevalence measures
Teacher’s notes 2.2 Incidence and prevalence
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Learning Objectives: Chapter 2

1. Describe criteria and measures of
disease occurrence commonly used

in epidemiology.

2. Understand the use to which
routinely available data can

be put in epidemiology.

3. Appreciate the differing approaches
used in epidemiology to compare the

occurrence of disease.
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Overhead 2.1
MEASURING HEALTH AND DISEASE

1. Definitions

2. Measuremennt (general isSues)

3. Routinely available information
(e.g. mortality, morbidity)

4. Measures of disease frequency

5. Measures of effect
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Overhead 2.2

WHAT IS HEALTH?

"Health is a state of
complete physical, mental and
social well-being and not
merely the absence of

disease or infirmity."

(WHO, 1948)
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Overhead 2.3

DEFINITIONS OF HEALTH AND DISEASE
- REQUIRE DEFINITIONS OF NORMALITY:

* Common (frequent)

Statistical (within a range)

®* Pragmatic (related to risks)

Practical (related to benefits)

DEFINITIONS ARE BASED ON:
* Signs
. Symptoms

o Results of tests

J
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Overhead 2.4

WHO CASE-DEFINITION FOR AIDS

The presence of disseminated Kaposis sarcoma
or cryptococcal meningitis

OR

Two major signs in association with at least one minor sign:

MAJOR SIGNS MINOR SIGNS

Weight loss >10% Persistent cough >1 month
Fever > 1 month General pruritic dermatitis
Chronic diarrhoea >1 month Recurrent herpes zoster

General lymphadenopathy
Chronic herpes simplex

Oral candidiasis

Source: Weekly Epidemiological Record, 1986, 61: 61-76.

L‘<¢V\

\=

' N i/
WORLD HEALTH ORGANIZATION . —

page 43




Y,

Overhead 2.5

MEASUREMENT OF HEALTH AND
DISEASE IS REQUIRED FOR:

* Preventing disease
®* Promoting health

* Planning health services

THE CENTRAL TOOL OF EPIDEMIOLOGY
IS THE COMPARISON OF RATES:

Numerator
Rate =

Denominator

<§\
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Overhead 2.6

ROUTINE INFORMATION

MORTALITY (DEATH) DATA:
(coded according to the ICD)

CRUDE MORTALITY RATE (CMR):

Total # people dying

CMR =
Total # people

AGE-SPECIFIC RATES
SEX-SPECIFIC RATES
CAUSE-SPECIFIC RATES

AGE-STANDARDIZED RATES
(also called age-adjusted rates)

y)
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Overhead 2.7

PREVALENCE RATE IS DEFINED AS:

The proportion of the population at risk affected by

a disease at a specific point in time.
PREVALENCE RATE (P) IS CALCULATED BY:

Number of people with the disease or
condition at a specific time
P = ———x 10"

Number of people in the population

at the specified time

N
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Overhead 2.8

INCIDENCE RATE (I) MEASURES:

The rate at which new events occur in a population.

INCIDENCE RATE IS CALCULATED BY:

Number of persons who contract the disease
in a specified period

1 = x 10"
Sum of the length of time each person in the
population is at risk of contracting the disease

CUMULATIVE INCIDENCE:

Is a simpler measure of the occurrence of a
disease or new health status.

Unlike incidence rate, it measures the
denominator at only one point in time.

-,
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Overhead 2.9
LIFE EXPECTANCY
Average number of years of life remaining at specified
ages if current mortality trends continue.
EXAMPLE: New Zealand life expectancy at birth (years)
Men = Women
European 71 77
Maori 67 71
= 7 :& WORLD HEALTH ORGANIZATION 4
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Overhead 2.10

INFANT MORTALITY RATES (IMR)

# of deaths in a year of
children less than 1 year of age

IMR =
# of live births in the same year
PERINATAL MORTALITY 28 wks gestation = 1 wk of life
NEONATAL MORTALITY 1st month of life
POST NEONATAL 1 month = 1 year
MORTALITY

(Also refer to Teaching Health Statistics, pp.109, 128.)
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Table 2.1
The Jones criteria (revised) for guidance in the
diagnosis of acute rheumatic fever
A high probability of rheumatic fever is indicated by the presence of two major, or
one major and two minor, manifestations, if supported by evidence of a preceding
Group A streptococcal infection. ‘
Major manifestations Minor manifestations
Carditis Clinical:
Polyarthritis ‘
Chorea fever
Erythema marginatum arthralgia (joint pains)
Subcutaneous nodules previous rheumatic fever or
rheumatic heart disease
Laboratory:
acute-phase reactants:
abnormal erythrocyte
sedimentation rate,
C-reactive protein,
leukocytosis
prolonged P-R interval
N ,
E \‘\f:\}/ WORLD HEALTH ORGANIZATION /
Source: WHO, 1988a. B o page 50

For any epidemiological study, a clear definition of what will be classified as a case of "ill health" is crucial.
If studies of rheumatic fever use this case definition, prevalence measurements in different studies can be
compared properly. For many common diseases (e.g. asthma) the case definitions used in different countries
‘or by different doctors vary, with the result that some geographical comparisons or time trends based on
routine data are very misleading. !



Figure 2.1

Population at risk in a study of
carcinoma of the cervix

Total population All women Population at risk

(age groups)

Allmen | Allwomen —>K25-69 years}

WHO 92318
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Forany epidemiogical analysis defining the population at risk improves accuracy since the rates will not be “diluted”
by including people who cannot contract the disease in the denominator. For cervical cancer, neither men (because
they have no cervix), nor young or very old women (because they are unlikely to develop the disease), are included

in the population at risk.
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Figure 2.2

Factors influencing observed prevalence rate |

Increased by:

Decreased by:

Longer duration of the disease Shorter duration of disease

Prolongation of life of High case-fatality rate from
patients without cure disease

Increase in new cases Decrease in new cases
(increase in incidence) - (decrease in incidence) .
In-migration of cases In-migration of healthy people
Out-migration of healthy people Out-migration of cases

In-migration of susceptible
people

Improved cure rate of cases

Improved diagnostic facilities

(better reporting)
WH692319
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Prevalence is influenced — either upwards or downwards — by a number of factors. The duration of the disease
is the most obvious factor of importance; the longer the average duration, the higher the prevalence rate if the
incidence remains the same. Changes in the population, and diagnostic and curative factors, are also important.
Changes in prevalence over time are also difficult to interpret and not necessarily linked to changes in incidence
rates.



Table 2.2

Prevalence rate of non-insulin-dependent
diabetes mellitus in selected populations

Location/population Age group (years) ‘Prevalence rate (%)
Fiji Indians 20 + 13.5
Indonesia 15 + 1.7
Israel 40-70 15.9
Malta 15 + 7.7
Mexican Americans/
(USA) 25-64 17.0
Nauru 20 + 24.3
Pima Indians (USA) 25 + 25.5
USA 20-74 6.9
= () _
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Source: WHO, 1985. - page 53

Descriptive data on prevalence rates in different countries may show large variations, as in the case of these
diabetes mellitus data assembled by WHO. The age groups are not identical. This may explain some of the
variations, but varying case definition may be more significant. Once all such factors have been taken into
account, a true variation related to different ethnic backgrounds, genetic factors or environmental exposures
can be established. These descriptive data can, regardless of the reason for the variations, be used to:assess
health service requirements concerning diabetes treatment in different countries.



Table 2.3

Relati‘onship‘ between cigarette smoking and incidence
rate of stroke in a cohort of 118 539 women

Smoking No. of cases Person-years Stroke
category of of incidence
stroke observation rate

(over 8 years) (per 100 000
person-years)

Never smoked 70 395594 17.7
Ex-smoker 65 232 712 - 27.9
Smoker 139 280 141 49.6
Total 274 908 447 30.2
. ,
= \1&\' ;‘j’ WORLD HEALTH ORGANIZATION =~
Source: Colditz et al., 1988. Reproduced by kind permission of the publisher. page 54

The incidence rate based on person-years of observation gives the most accurate description gf the
occurrence of new cases of a disease in a population. In order to calculate such a rate, information on
mortality in the different subgroups of the population, and on migration out of the population, must be
available.



Figure 2.3

Example of calculation of disease occurrence

Total time under
observation and

INDIVIDUALS | | in health (years)
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! 1 1 1 | I _ i
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Years of follow-up

SN heaithy period
I discase period
D120 lost to follow-up

1' death

WHO 92320
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~ Thisfigure demonstrates the basis for calculating the different measures of disease occurrence. Detailed examples
are givenin the texton pages 20 and 21 of Basic Epidemiology. Note that the time under observation that isincluded
in the incidence rate calculation is the accumulated time during which the person was “observed” ina healthy state.

- (Health data were collected.) As soon as the disease under study occurs, the period of observation ends (assuming
that neither recovery nor a second period of disease in the same person is to be studied). A person may be lost.
to follow-up or observation if the study collects data from a certain geographic area only and the person concermed
moves out of this area, or if he or she refuses to continue to provide information for the study, dies, etc.
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Table 2.4
Infant mortality rates in selected countries, 1987
Country Infant mortality rate
~ (per 1000 live births)
Japan 4.8
Sweden 6.1
Switzerland 6.8
Canada oo 7.3
France ‘ 7.8
Australia ‘ 8.7
England and Wales 9.0
USA : 10.1
Portugal ‘ 13.1
Cuba ‘ - 13.3
Hungary 15.8
Poland 16.2
Chile \ _ ) 18.5
Fiji 19.8
Yugoslavia ‘ ' 25.1
Ecuador ‘ - 47.7
Morocco® ‘ 20
Bangladesh*® b 2 124
Ethiopia® 152
Afghanistan® | | 189
? Figures estimated by UNICEF (1987). : )
77 ' ‘
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Source: WHO, 1990a. page 56

Descriptive data on infant mortality rates show great variation between developed and developing countries.
A number of specific preventive actions can be taken to reduce infant mortality including improving maternal
care, immunizing the newborn, preventing diarrhoeal disease and acute respiratory infection, and improving
nutrition. More generally, economic development, smaller family size, environmental improvements and
better primary health care also contribute to prevention. Indeed, many developing countries have achieved
dramatic reductions in infant mortality over the last 20 years.



Table 2.5

Life expectancy (years) at selected ages
for four countries

Age Mauritius  Bulgaria USA Japan
Birth 65.0 68.3 71.6 75.8
45 years 25.3 27.3 30.4 32.9
65 years 11.7 - 12.6 15.0 - 16.2
7R
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VSource: WHO, 1990a. ' page 57

Life expectancy is another measure of population health that is related to economic development. Rates for
life expectancy at birth are very much influenced by the level of infant mortality in those countries where the
‘latter remains high. The differences between countries in terms of life expectancy for older age groups are
. smaller than those relating to life expectancy at birth, but they are nevertheless significant.
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Table 2.6

 Crude énd age-stanaardiied mortality rates
(per 100 000) for diseases of the
circulatory system in selected countries, 1980

Crude rate Standard- Age-specific rate
ized rate,
all ages
45-54 55-64
years years
Finland 491 277 204 631
New Z/land 369 254 184 - 589
France 368 164 97 266
Japan 247 154 95 227
Egypt 192 299 301 790
Venezuela 115 219 177 497

Mexico 95 163 132 327

Calculated from data in WHO, 1987a.

3

——

\ v ' N\
\= (&) WORLD HEALTH ORGANIZATION ‘ =

page 58 “

If the occurrence rate for a disease varies with age, then the age-structure of a population will strongly
influence the crude rate. If the disease is more common among old people, the crude rate in a population "
with mainly young people will be lower than in a population with more old people, even if the age-specific
rates are the same in the two populations. The table shows that Egypt, which has the highest age-specific |
mortality rates for circulatory diseases, has one of the lowest crude rates. The age-standardized rate
provides a more representative value of the rates in different age groups. :
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Table 2.7
Age-standardized mortality rates (per 100 000) in the
30-69-year age group, for coronary heart disease
and stroke
Coronary heart disease Stroke
Men Women Men Women

Northern Ireland 406 130 62 50

Scotland 398 142 73 57

Finland 390 79 74 43

Czechoslovakia 346 101 130 75

England and Wales 318 94 52 40

New Zealand 296 94 46 38

Australia 247 76 44 33

USA 235 80 34 26

Poland 230 54 72 47

Greece ‘ 135 33 60 44

Portugal 104 32 20 74

France 94 20 45 21

Japan 38 13 79 45
N D)
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Source: Uemura & Pisa, 1988. : ‘ page 59

Another example of age-standardization, this time for a limited age range. Variations in rates due to the.
different age structures of the populations have been eliminated. Therefore, the data can be interpreted as
‘showing the real variations in mortality rates among these populations, provided the case definitions are the.
'same in all countries.
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‘Table 2.8
Hospital admission rates for asthma per 100 000
by age (Auckland, New Zealand)
Year
Age group 1960 1970 1980
(years) '

0-14 40 - 160 450

15-44 45 115 200

45-64 70 115 220

\__ 775 o , L
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Source: Jackson & Mitchell, 1983. Reproduced by kind permission bf the publisher. ‘ page 60

- The increases in age-specific hospital admission rates seen in this table are impressive. However, for all
morbidity data, factors relating to diagnostic practices and health care utilization must be considered as
~causes of changes over time.



