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Analysing these figures in accordance with the formula given
above, we have:

SEdiff= + 8 =081mmHg.
72 4

The difference between the means is 88 - 79 = 9 mm Hg.
We now find how many multiples of its standard error this
difference represents: 9 . 081 = 11 1. Reference to table 7.1
shows that this is far beyond the figure of 3-291 standard
deviations representing a probability of 0 00-1 (or 1 in a thousand).
The possibility of a difference of 11 1 standard errors occurring
by chance is therefore exceedingly low, and correspondingly
the null hypothesis that these two samples came from the same
population of observations is exceedingly unlikely. The pro-
bability may be written P << 0 001.

Sometimes a mean may be known from a very large number
of observations and the investigator wants to compare the mean
of his sample with it. We may not know the standard deviation
of the large number of observations or the standard error of their
mean. But this need not hinder the comparison if we can
assume that the standard error of the mean of the large number
of observations is near 0 or at least very small in relation to the
standard error of the mean of the small sample.

This is because the formula for calculating the standard error
of the difference between the two means-

SD' SD, SD,'has n1 so large that ' becomes so small as
n, n2 ni

to be negligible. The formula thus reduces to / , which is

the same as that for the standard error of the mean (Part VI),

SD2namely n -

,\n2

Consequently we find the standard error of the mean of the
sample and divide it into the difference between the means.

For example, a large number of observations has shown that
the mean count of erythrocytes in men is 5-5 x 1012/1. In a
sample of 100 men a mean count of 5-35 was found with standard
deviation 1 1. The standard error of this mean is SD/\'n, so that
11/\T = 011. The difference between the two means is
5-5 - 5 35 = 015. This difference divided by the standard
error is 0-15/0 11 = 1-36. This figure is well below the 5%/' level
of 1-96 and in fact is below the 10%O level of 1-645 (see table 7.1).
Consequently we conclude that the difference is of no statistical
significance.

Exercise 8. In one group of 62 patients with iron-deficiency anaemia
the haemoglobin level was 12 2 g/dl, standard deviation 1 8 g/dl; and
in another group of 35 patients it was 10-9 g/dl, standard deviation
21 g/dl. What is the standard error of the difference between the
two means, and what is the significance of the difference ? Answer:
0 42 g/dl, 0 01 >P- 0001.

If the mean haemoglobin level in the general population is taken as
14 4 g/dl, what is the standard error of the difference between the
mean of the first sample and the population mean and what is the
significance of the difference ? Answer: 0-23 g/dl, P < 0 001.

Southampton: the first years

III-Epidemiology, psychology, and sociology

W E WATERS, D MARCER, E TOPLISS

British Medical Journal, 1976, 2, 95-97

The teaching of psychology and sociology, which continues
until the end of the fifth term, follows immediately after an
introductory course in the first term which has the descriptive
title, "Man, Medicine, and Society." Each course lasts about
50 hours. The course in epidemiology and medical statistics is
of similar length, but is more heavily concentrated in the second
year. The three subjects are examined jointly at the end of the
fifth term by two written examinations. Assessment also includes
a contribution based on course work, usually essays and reports
of projects. The three courses are not presented as an integrated
whole. Instead we have tried to make links with disciplines
outside the social sciences, particularly those with a clinical
content. For example, 11 hours of epidemiology and medical
statistics are integrated into the systems courses of the first
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and second years. Thus during the cardiovascular system course
there is an afternoon symposium on ischaemic heart disease,
during which the epidemiology of the condition is presented
along with the pathology, physiology, and clinical features.
There are similar sessions on chronic respiratory disease and
also joint lectures on other conditions. In this way the subjects
are seen to be relevant to the work of the medical profession,
rather than as an isolated set of esoteric academic disciplines.

Man, medicine, and society

During the first six weeks of the first year students have an intro-
ductory course on man, medicine, and society. This consists of 12
two-hour sessions and introduces the new students to epidemiology
and the social sciences. It shows their relevance to medicine and the
importance of populations and groups as units of study in medicine
and attempts to put into perspective some of the many factors that
influence health, including occupational, environmental, and genetic
factors. An integral part of the course is a guided walk in two con-
trasting areas of the city of Southampton.

Topics, selected for their multidisciplinary appeal, are used for
problem-orientated seminars. Students work on their own and meet
for three sessions with their tutor, who may be either an epidemi-
ologist, a psychologist, or a sociologist. These seminars consider such
problems as "a road traffic accident" or "non-accidental injury in
children."
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Epidemiology and medical statistics

The teaching of epidemiology and medical statistics is designed
to show the scientific validity and medical importance of studies of
groups and populations. It aims to develop in the medical student, in
co-operation with other disciplines, critical attitudes to preventive
and therapeutic procedures and to different methods of organising
and delivering medical care. Doctors are one of the most important
groups in the health-care teams that provide medical care in the health
service. Their advice is sought widely on problems of health and
carries considerable influence. Yet there remains a real danger that
the doctor's preoccupation with the complexities and minutiae of
diagnosis and treatment may restrict his appreciation of some of the
important influences that affect health and disease in the community.
The importance of environmental (including occupational) factors,
social conditions, and life-styles may not be adequately considered.
The various factors that influence health are now being discussed and
presented as reports by government departments responsible for
health.1 2 This course starts to prepare future doctors to take active
parts in such consultations.

The course covers such subjects as the means of monitoring the
public health, the aetiology of disease, classification of disease, prog-
nosis, screening, and epidemiological methods of evaluating medical
care. The advantages and difficulties of randomised trials are an

important part of the course. Statistics is taught during sessions
interspersed with those on epidemiology. The nine hours of statistics
teaching cover the use of statistics to summarise the central ten-
dency and dispersion of a series of observations as well as the mean-

ing of statistical significance. The students are shown examples of
methods of presenting medical data and some of the appropriate,
as well as the misleading, methods by which this can be done.
The methods used in the epidemiology and medical statistics course

include lectures, seminars, exercises of a modified Milton Terris3
type, practicals, and projects. For the projects, groups of 10 to 12
students are allocated a topic and a tutor. They work on the project
throughout the term and write an essay. The essay is used for the
continuous assessment mark that can provide bonus marks for the
intermediate part 1 examination at the end of the course. The projects
are also presented bv the students to the rest of the class.
Two sessions towards the end of the course on the epidemiological

and the statistical aspects of a medical paper bring together some of
the most important aspects covered during the course. Without some

knowledge of survey design, controls, and probability values the
student would be unable to read critically and evaluate the medical
literature on which his continuing education, to retirement, should
depend. Evaluating the course has produced difficulties not yet
satisfactorily overcome. The students complete anonymous ques-
tionnaires, which provide a useful monitoring of changes from year to

year.

Psychology

Psychology is taught by six members of the psychology department,
three of whom are financed by the Medical School. In year one the
course covers the areas of human learning, memory and perception,
and educational psychology. In the second year there are three units:
social interaction, personality and deviant behaviour, and develop-
mental psychology.
From the outset we make it clear that we are not trying to turn

our students into psychologists. In particular we emphasise that the
course will not qualify them to administer the tests and treatments
that are the stock in trade of the clinical psychologist. The course has
been devised with two main objectives in mind. Firstly, to present
factual information that is directly relevant to the practice of medicine.
For example, the educational psychology course deals, among other
things, with the prevalence and diagnosis of dyslexia and suggests
appropriate remedial measures. Other parts of the course examine
problems such as amnesia and autism. Obviously the dissemination
of such information is a necessary part of any psychology course

designed for medical students, but there is another aspect to which

we attach greater importance. This second role is one of shaping
attitudes rather than conveying information. This involves convincing
the students that the "disease model" is inappropriate to many of the

problems that will confront them as doctors. Instead they are asked
to view these problems as examples of what the report4 on medical

education describes as: ". . .. the study of man . . ." adapting to his

social and psychological, no less than his physical, environment."
To accomplish this objective we have to do two things. The first

is to show that psychological processes are open to empirical investi-
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gation; the second is to get students to carry out such an investigation
of their own. The former requirement is achieved by fairly conven-
tional means. These include lectures, seminars, and demonstrations
in which the central theoretical concepts and methods of psychology
are introduced. Thereafter each student carries out two individual
projects, one in each year. This may involve visiting a local primary
school and spending a session following a child through a typical
afternoon's work. Follow-up seminars attempt to explain the problems
encountered by particular children in terms of the environment in
which they occur. Similar projects are carried out in old people's
homes and special educational centres. Much supervision is required,
and work of this kind is expensive in terms of staff time, but we have
found it an ideal method of training students, in both observing
human behaviour and eliciting information. It also gives meaning
to lectures and stimulates the students to read more deeply and widely.

As well as providing students with an understanding of other
people's behaviour, the course is designed to help them understand
their own. For example, the effects of learning, memory, and moti-
vation on perception are shown and their relation to clinical diagnosis
made clear. A formal course in social interaction is followed by project
work in which students are videotaped carrying out simulated medical
interviews which form the basis of subsequent seminars.

This course is the product of our experience gained over the last
four years. Given the limitations of questionnaires, our most recent
sampling of student opinion indicates that the course is well regarded.
Attendance is consistently above 90", and 80", of all students rate
the course as either excellent or good, with only 1 rating it as poor.
Interestingly, 70",, say the course differs from what they had expected.
Apparently many students believed psychology to be synonymous
with psychiatry.

Looking back over the past four and a half years we can identify
what might have been done differently. The extension of the course
over two years with an average of only one class per week makes
continuity difficult to achieve, especially when examinations in other
subjects are imminent. A more intense, compact course, preferably
in the second year, when the pressures of the primary examination
have been removed, might be desirable. Placing the teaching staff in
an outside department is also not without its problems. This approach
is, of course, in line with the recommendations of the Todd Report,
and has the advantages of making available a wide range of resources,
both in terms of professional expertise and manpower. On the other
hand there is the danger that psychologists may be seen as "outside
visitors" by students and clinical colleagues alike. To some extent the
problem has been overcome in Southampton by involving the psych-
ologists in the administration of the medical faculty, but for a subject
which is still a relative newcomer to the medical curriculum this
potential isolation is not desirable.

Sociology
Students are first introduced to an examination of the elements of

the social structure, including population structure and its implications
for health and welfare services; social class and its relevance to disease
and use of services; and family roles. There are lectures, films, and
small discussion groups to cover these topics. These are followed by
lectures on the development, organisation, and principles of the
health and social services and the roles and relationships of the different
professionals concerned.

In the second year aspects of medical sociology are explored, such
as social factors in acknowledging illness, the sickness role, the ex-

perience of disablement, etc. Subsequently the students work in-
dividually and independently on a chosen topic-for example, social
work support in health care, health education, alcohol abuse, or

deviance and disease. Guidance is given in reading, and visiting
speakers are invited.
While on their psychiatric and geriatric attachments medical

students also attend seminars on the social factors in mental illness
and old age respectively. A sociologist also contributes to a brief
course on NHS management offered to fourth-year medical students.
Integration with other areas of medical training is valuable, since it
shows medical students that their NHS and clinical teachers welcome
the contribution of a sociologist in their specialist spheres.
The local circumstances at Southampton are, of course, ideal for

such an interdisciplinary approach. The sociology department has a

long tradition of interest in medical issues, seen in several research
projects and courses with a health care bias run for health visitors and
social work and sociology students. Several members of staff, there-
fore, are well qualified to teach medical students while remaining
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in the mainstream of their own discipline with a role in under-
graduate and postgraduate teaching in the sociology department.
The sociology teaching aims to convey an understanding of a

sociological focus, which means interpreting the interrelationships
between facts about society and human groups. These facts may be
acquired by surveys, census data, bibliographical research, historical
research, or controlled observation. Relating these facts to each other
to offer an explanation of social processes is the basis of sociological
analysis.- The test of an explanation offered in this way lies in its
comprehensiveness (embracing as many of the known facts as pos-
sible); its logical consistency (both internally in the stages of its own
development as an explanatory theory and externally in being com-
patible with accepted explanations of other areas of social behaviour);
its simplicity; and its usefulness. As society is constantly changing,
so the explanations of social behaviour must be constantly modified
and up-dated.

For this reason the sociology course for medical students at South-
ampton has not attempted to teach selected sociological findings
as definitive knowledge. It has sought to develop a sociological orien-
tation that will equip future doctors to understand the changing
society in which they will practise over many years and to be sensitive
to modified explanations of areas of social behaviour which are rel-
evant to the practice of medicine.
These aims are difficult to achieve. Judging by comments that have

been solicited each year at the conclusion of the sociology course,
we believe that students dislike the lack of factual material that they
can learn, and some dismiss the study of sociological explanations
as nebulous-a favourite derogatory word-while denying, sometimes
angrily, that medical diagnosis follows a similar pattern. These un-
favourable comments must be considered seriously but may not
mean that the course offered is unsatisfactory. Sociology represents a
new type of learning for most medical students, who nearly all come
with entirely science A-level backgrounds. They find sociology
difficult and sometimes disturbing with its insistence on uncertainty,
and perhaps only after Southampton's graduates have been in practice
for a few years will it be possible to make a reliable evaluation of the
worth of sociology teaching in their medical education.
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IV-Early medical contact

MAX ELSTEIN, J A FORBES
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In traditional British medical schools usually two or three years
elapse before students come into contact with patients. The
purpose of the Southampton course is to introduce the students
to patients at an early stage in their undergraduate careers,
only a few weeks after coming to the medical school, so that
they begin to understand some of the social, economic, and
psychological effects of illness in the home, and the impact
of a physiological process such as pregnancy and childbearing
on the family. They should begin to learn to communicate with
and elicit information from patients, thus giving them confi-
dence in handling patients in their future clinical work.

The course

The early medical contact course consists of two parts: firstly, the
student is introduced to a patient at an antenatal clinic and sees her
during pregnancy, labour, and the puerperium and during the three
months after confinement; secondly, the undergraduate is introduced
to patients in their homes.
The broad objectives of this part of the course are to help the

student to (a) begin to learn to communicate with patients and become
aware of the problems of communication; (b) understand the influ-
ence of pregnancy and childbirth as a social and psychological phen-
omenon that alters a family's way of life; and (c) appreciate that illness,
particularly chronic illness, may have a profound psychosocial and
economic effect on a family's life style.

Human reproduction

This part of the course coincides with the human reproduction
systems course, in which the physiology of reproduction is taught
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in an integrated way by physiologists, clinicians, and epidemiologists.
Relevant anatomy is also taught in the human morphology course that
runs parallel to this systems course. The course consists of two visits
to the antenatal clinic, with the option of attending the labour of
one of the patients, a follow-up visit in the hospital, and a subsequent
visit to the patient's home. Those students who attend their first
visit early in the systems course will not have covered the ground,
but the course is so time-tabled that those making their first visit early
attend the second visit late, to overcome this problem.
The students attend an antenatal clinic twice, seeing the patients

during the latter half of their pregnancies. Our first idea was that
students would see the same patient each time, but experience has
shown that it is better for the student to see two patients at his visits
to the antenatal clinic.
The student is given a questionnaire in which the essentials of the

antenatal history and a glossary of terms used in clinical practice are
set out. The student is given 15 minutes to interview the patient
before the teacher's antenatal examination. The student presents the
patient to the teacher and there follows a 15-minute teaching session
when the student observes the essentials of antenatal examination and
is shown the principles of personal communication with the patient by
the teacher. To conclude the teaching session, the teacher discusses
the student's case presentation with him, indicating the extent to
which he has achieved the objectives of this part of the course, and
these findings are recorded on an evaluation sheet completed by the
teacher. On the student's second visit, he sees another patient, when
he has an opportunity to improve his communication with the patient,
based on his previous experience. Again, the teacher gives feedback
to the student and completes the evaluation sheet which is sent to the
course co-ordinator.

Students are notified when their patient is in labour and usually
stay with the patient throughout this. The labour ward superinten-
dent suggests ways in which the student can make himself useful and
use the occasion to his advantage. A study rest room is available in
the maternity unit. Should the student miss the delivery of both his
patients, arrangements are made for him to witness another patient in
labour. During labour the student observes the emotional impact of
labour, and learns the need for and the techniques of pain relief and the
necessity for continuous support for the patient. The midwife res-
ponsible for the patient sends a report to the co-ordinator. The stud-
ent is urged to try to visit the patient in the puerperium in hospital,
but many patients are given an early discharge, so this is not always
possible.
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