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Preface

It is not an. easy task to follow in the footsteps of such a
renowned editor as Professor Hobson. We were, however,
very honoured when, on the retirement of Professor Hobson,
the Oxford University Press approached us about taking up
the challenge of revising Hobson's Theory and practice of
public health. Since this work first appeared in February 1961

Professor Hobson was responsible for taking it through no
less than five editions. Many eminent public health academ-

ics and practitioners have contributed to this book and it has

been recognized as a_standard textbook on the subject.

Sadly, Professor Hobson died after a long illness at the end

of November 1982. After an early training in public health

starting as a medical officer of health and then as a specialist
in hygiene and epidemiology in the army, he went on to be a
lecturer in social medicine at Sheffield University, becoming
professor in 1949. From 1957 until his retirement, he served
in a variety of posts at the WHO, where his major responsi-
bilities were always concerned with education and training.
His interest in this and in the international aspects of health
were well exemplified by the first edition of Theory and
practice of public health. One of the major strengths of the
book has been its international nature and its link to the
WHO.

On accepting the daunting task of revising this major
work our first step was to look dispassionately at its role
within public health, a field which has evolved and changed
greatly over the last 25 years. We decided that although this
book is held in great esteem in the western world it was
appropriate now to introduce major revisions and thus,
increase its relevance to the problems facing us as we
approach the twenty-first century. A particularly important
advance has been the recognition in recent years that the
problems in public health facing developing countries are
quite different to those facing the developed world. The
interests of WHO, quite correctly, have been focused on
developing countries. We consider that this book should
concentrate on presenting a comprehensive view of public
health as it relates to developed countries. (Perhaps there is
a place now for a comparable textbook concerned speci-
fically with developing countries.) This is not to say
however, that the content will not prove relevant and of
interest to the student of public health from a developing
country.

The Oxford textbook of public health attempts to portray
the philosophy and underlying principles of the practice of
public health. The methods used for the investigation and
the solution of public health problems are described and
examples given of how these methods are applied in prac

tice. It is aimed primarily at postgraduate students and
practitioners of public health but most clinicians and others
concerned with public health issues will find some chapters
relevant to their concerns. It is intended to be a comprehen-
sive” textbook present in the library of every institution
concerned with the health sciences. The term ‘public’is used
quite deliberately to portray the field. Public health is con-
cerned with defining the problems facing communities in
the prevention of illness and thus studies of disease aetiol-
ogy and promotion of health. It covers the investigation,
promotion, and evaluation of optimal health services to
communities and is concerned with the wider aspects of
health within the general context of health and the environ-
ment. Other terms in common use, such as community
medicine, preventive medicine, social medicine, and popu-
lation medicine have acquired different meaning according
to the country or setting. This gives rise to confusion and we
have avoided their use since this book is directed to a world-
wide audience. Public health, we believe, is more evocative
of the basic philosophy which underlies this book.

The first volume aims to lead the reader through the his-
torical determinants of health to the overall scope and
strategies of public health. Volume 2 is concerned with the
process of public health promotion and Volume 3 with the
investigative methods used in public health.

The final volume of this series attempts to pull together
all the threads of the earlier volumes which have considered
the theory, policies, strategies and research methodologies.
that form the basis of public health endeavour. Specific
diseases and the needs of specific groups within a commun-
ity have been touched on in greater or lesser detail, in earlier
volumes. Here, the major disease groups, systems of the
body. and special care groups are treated systematically to
review the public health issues they raise, and the extent to
which the methodologies described earlier have been
applied to their control and prevention.

The volume is divided into three sections, the first” of
which is concerned with the application of public health
methods to specific disease processes including acute infec-
tious episodes, diseases related to nutrition, trauma,
developmental defects, degenerative neurological diseases,
psychiatric conditions, and neoplasms. Each chapter
attempts to review the public health impact of the diseases in
question, including their epidemiology and the contribution
of public health measures. Of particular emphasis is the
potential for prevention that enquiry into the aetiology has
revealed, and the role of public health interventions in

implementing programmes of prevention.
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Leading on from specific disease states, the next section
looks at the role of public health in relation to the various
systems of the body. The intention is not to provide an
exhaustive description of the conditions affecting each
system, but to discuss the facets of the system where public
health investigation has had (or indeed in some cases has
failed to make) a major contribution. It will be evident to the
reader that the extent to which the public-health approach
has contributed to research and strategies to prevent and
treat conditions affecting the various systems of the body
varies tremendously. The cardiovascular system and the
respiratory system provide classical examples of the appli-
cation of the public health approach to a health problem.
Extensive epidemiological research has clarified the causa-
tion of these conditions and public health measures form the
basic framework for implementing control measures.
Investigations of gastrointestinal diseases, metabolic and
endocrine disorders, and conditions affecting the genito-
urinary system have on the other hand, relied more on
clinical than public health orientated research. The chapters
dealing with these systems however describe the epidemio-
logical work that has been carried out and its relevance to
clinical practice. The chapter on the genito-urinary system,
for example, illustrates the value of national and inter-
national comparative studies in informing policy decision
makers of different management practices and outcomes.
The problems presented by the investigation of musculo-
skeletal and dental conditions are clearly demonstrated in
this section of Volume 4.

The final section of this volume treats the unique prob-
lems and health service needs of special client groups.
Again, this is not intended to be comprehensive or exhaus-
tive, the emphasis being placed on demonstrating the
application of public health approaches to a variety of
different problems. These include investigations to identify
the needs of special client groups and the extent to which
these- needs are satisfied, and the application of public
health measures to solving the problems of these groups.

The chapter on acute emergencies is an excellent exam-
ple of the ways in which epidemiological investigation can
be applied to surgical conditions, providing evidence from
which conclusions can be drawn about the most appropriate
form of treatment. The chapter on adolescence demon-
strates the relavence of a multidisciplinary approach to
health problems, and the difficulties of tackling some of the
problems experienced by adolescents in the changing
society around us. The discussion of handi¢ap - both physi-
cal and mental - illustrates the application of epidemio-
logical and public health methodology to both the preven-

tion as well as the development of care policies for specific
groups of individuals.

Heaith care policy decision-making is fraught with diffi-
culties as is illustrated by the chapter on maternity care,
theoretically the simplest of examples, but one which
demonstrates the complexity of the issues invoived. The
chapter oh the special needs of the elderly also shows how
complicated the problems facing modern public health are.
In outlining the difficulties faced by the unemployed and

- disadvantaged Illsley demonstrates the way the social scien-

tist approaches a public health problem.

This volume should give the reader some idea of the vast
scope of public health, the range of fields and problems for
which public health has a major contrib‘ion to make, and
the multidisciplinary nature of much of the work. It attempts
to review how we can approach and develop a methodology
for the investigation, prevention, and control of the major
public health problems in our society at this time.

The development of public health policy is dependent
upon a series of scientific methods, and we do not attempt in
this book to cover all the methods,and their applications.
However, it is to be hoped that those examples that have
been chosen will illustrate to the reader the way in which
particular problems can be approached. Each chapter
includes a comprehensive list of further reading which
should equip the reader with the means of obtaining a
deeper knowledge should he or she wish to pursue any
theme further.

This is the first of what we hope will be many editions. As
each chapter was submitted to the editors we have
attempted to identify gaps and areas of overlap. There is no
doubt, however, that some remain. It is only through feed-
back from readers that we will be able to adapt, modify, and
improve further editions. If the book is successful it will be
entirely due to the effort of the contributors who undertook
with great patience a tremendous amount of work. They
were bombarded with instructions, advice, reminders, and
modifications and we would like to express our thanks and
extend our apologies to ail of them. Our gratitude also goes
to our secretaries and assistants who coped so admirably
with the enormous task of compiling this work. We hope
that it will be widely read by all those concerned with the
formulation and execution of public health policy and that it
will provide a suitable framework for devising approaches
to some of the problems challenging public health today.

W.W.H.
R.D.
GK.
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Disease processes

1 The application of epidemiological methods in
the investigation and control of an acute

episode of infection
N. S. Galbraith

INTRODUCTION

The most terrible outbreak of cholera which
ever occurred in this Kingdom, is probably
that which took place in Broad Street, Golden
Square, and the adjoining streets, a few

weeks ago. Within two hundred and fifty
yards of the spot where Cambridge Street
Joins Broad Street, there were upwards of five
hundred fatal attacks of cholera int ten days
(Snow 1855).

In this outbreak of cholera near Golden Square in 1854, John
Snow established the method of epidemiological investigation
of an acute episode of infection and applied the method to
disease control. The purpose of this chapter is to describe this
method and its use in the investigation and control of
episodes of acute infectious disease and of toxic conditions
epidemiologically resembling acute infections. A general
account of infectious disease control is given in Volume 2,
Chapter 2 and for descriptions of specific infections readers
are referred to Mandell er al. (1979), Benenson (1980),
Christie (1980), Emond ef al. (1982) and Wilson and Miles
(1984).

Definitions

An ‘acute episode’ may comprise a group of cases, a single
case, or a carrier of a pathogenic organism. The word
‘epidemic’ is often used, and is defined as ‘the occurrence in a
community or a region of cases of an illness clearly in excess
of expectancy’ (Benenson 1980); however, this word is
probably best avoided because it lacks .a precise scientific
definition and because it is misleading to the public, to whom
it suggests the large-scale plagues of the past. ‘Outbreak’ is an
alternative, but this word is best restricted to mean two or
more related cases or infections and, therefore, excludes a
single case or carrier. In this chapter ‘outbreak’ is used
specifically with this meaning and ‘acute episode’ is used
generally.

Systematic investigation

The investigation of an acute episode of disease requires a
systematic approach (Barker and Rose 1976). It comprises
seven main activities: (i) ‘preliminary enquiry; (ii) identifica-
tion of cases; (iii) collection of data; (iv) analysis of data; (v)
control; (vi) communication; and (vii) further epidemio-
logical and laboratory studies.

It is not always necessary to follow this sequence; the order
will depend on the circumstances of the acute episode under
investigation, and often several of them will be undertaken at
the same time. In the Golden Square outbreak of cholera, for
example, Snow was sufficiently convinced by his preliminary
enquiry of the association of the disease with water from the
Broad Street pump that he acted immediately to control the
episode by requesting the removal of the pump handle. He
then followed this with a more detailed investigation to
confirm his findings and undertook an incidence study in
South London to demonstrate the association of cholera with
sewage polluted water. Modern acute disease control remains
based on Snow’s methods, the main purpose being the early
detection of disease, rapid investigation and timely applica-
tion of control measures to prevent further cases.

Surveillance

The detection of acute episodes of disease in the past relied
mainly on the appearance of groups of cases associated in,
time or place as in the Golden Square cholera outbreak. But
with the establishment of universal death registration in the
UK in 1837 it became possible to search actively for such case
clusters and other variations in the patterns of disease.
William Farr, the first compiler of abstracts (medical statisti-
cian) at the General Registry Office in London, founded
modern survcillance (Langmuir 1976) which has been defined
as ‘the continued watchfulness over the distribution and
trends of incidence through the systematic .. !lection, consoli-
dation and evaluation of morbidity and mortality reports and
other relevant data’ (ILangmuir 1963).
The method of surveillance comprises four main activities.
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First, the collection of data, which may either be accom-
nlished by routine reporting or by special surveys designed for
surveillance; second, the analysis of these data to produce
statistics; third, the interpretation of the statistics to provide
information; and fourth, the dissemination of the informa-
tion to all who require it so that whenever necessary swift
action may be taken to investigate and control disease. This
method of surveillance has oeen applied particularly in the
field of infectious disease (Galbraith 1982) but the same tech-
niques can be applied also to non-infectious diseases in which
the causative agent gives rise to disease within a short period
of time. In these conditions, such as acute poisoning and
acute drug-induced disease, it may be possible by early detec-
tion and investigation to identify and remove the agent and
thus prevent further cases, in the same way as in acute infec-
tious disease.

Surveillance of infectious diseases and other acute diseases
in large populations, nationally and internationally, has
assumed greater importance in recent years because of the
increased movement of people, foodstuffs, and materials
throughout the world. Indeed, sometimes surveillance is the
only means of detecting an outbreak of disease when the
victims have travelled during the incubation or latent period
from the common place where they acquired the disease to
many different destinations, or when the vehicle of the
disease is geographically widely distributed. This change in
the epidemiology of disease has become increasingly apparent
since the late 1950s and has led many countries to establish
national surveillance centres. In England and Wales a labora-
tory associated centre, the Communicable Disease Surveil-
lance Centre, was set up in 1977 (Galbraith and Young 1980),
and many of the examples used in the description of the
investigation and control of an acute episode of disease which
follows are derived from the experience of epidemiologists
working from this Centre.

THE PRELIMINARY ENQUIRY

On proceeding to the spot, I found that nearly
all the deaths had taken place within a short
distance of the pump (Snow 1855).

Thus did John Snow describe the beginning of his preliminary
enquiry into the Golden Square outbreak. The purposes of
the preliminary enquiry are (i) to confirm that the reported
episode of disease exists and there is indeed a problem
rgquiring investigation; (ii) to confirm the diagnosis of the
disease; (iii) to formulate tentative hypotheses of ‘the source
and of the spread of the disease; and (iv) to initiate immediate
control measures if necessary. i

Confirming the probiem

A reported episode of disease may not be real and may arise
for several reasons. The data may be misinterpreted. The

reported episode may be due to increased clinical detection of .

the disease following the introduction of new diagnostic
techniques, or because a new treatment has become available
and it is therefore more important to recognize the dis. 2se, or
_ because a clinician in the are? has a special interest in the

condition. New and improved laboratory tests or a special
laboratory interest in a disease may also increase detection.
False-positive results of special investigations, such as labora-
tory tests or radiological studies, may present as an outbreak
of disease. Changes in population size and structure, and
improved reporting procedures can all result in an apparent
increase in incidence of disease.

‘Legionitis”

The misinterpretation of data by newsmen caused a spurious
outbreak of legionnaires’ disease — ‘legionitis’ —amongst
British tourists in Spain in March 1981 (Communicable
Disease Report 1981). Three deaths in tourists, one of whom
had legionnaires’ disease, came to the notice of the local press
and it was assumed that because they had all stayed at the
same hotel, an outbreak of this disease had taken place. The
British press and media reacted to reports from their Spanish
colleagues with stories o1 the outbreak under headlines such
as ‘Virus Kills Tourists’, and correspondents vied with each
other to obtain new ‘angles’ on the episode and to interview
doctors who were considered to be controlling the outbreak.
The public were alarmed and the medical services inundated
with enquiries about the ‘Benidorm epidemic’. Fortunately,
however, the episode came to an end after about four days,
when journalists had visited the hotel and discovered for
themselves that the three deaths were unrelated and that a
problem did not exist. They then realized that ‘legionitis’ was
a disease of communication potentiated by newsmen and not
a communicable disease.

Pseudobacteraemia

Contaminated blood culture bottles in a hospital in Essex
gave rise to another spurious outbreak of disease (Willson et
al. 1981). Between early 1980 and March/April 1981 positive
blood cultures, mainly of Klebsiella aerogenes, increased
from 0.5 per cent to 6.5 per cent. The preliminary enquiry
showed that the laboratory results were incompatible with the
clinical findings. Subsequent detailed investigation demon-
strated contamination of citrate bottles used for the collection
of blood for the determination of the erythrocyte sedimenta-
tion rate. The organism probably was spread from these
bottles to the blood culture bottles in the nozzle of the
syringe, because it was the practice to fill the citrate bottles
first after bleeding the patient and then to fill the blood
culture bottles from the same syringe.

Meningitis and population change

A study of cases of meningitis admitted to hospital in
Motherwell, Scotland, showed a steep rise in the number of
cases of aseptic meningitis in the late 1950s, which then con-
tinued at about double the level previously experienced
(Sharp and Dewar 1973). However, ‘this increase was
probably not due to increased incidence but to changes in the
population served and to new virological techniques. In 1950
two infectious disease hospitals combined and the catchment
population increased; new housing in the area attracted
young families and led to a greater proportion of children and
young adults in the population, age groups in which aseptic
meningitis is common. New virological techniques enabled



the causative viruses to be identified, creating more interest
and making possible the distinction of many types of aseptic
meningitis from non-paralytic poliomyelitis, under which
diagnosis they may have previously been recorded.

Confirming the diagnosis

The clinical diagnosis may often be easily established by the
study of several case histories of affected persons. Some-
times a knowledge of previous events in the locality is helpful,
for example, the prevalence of disease and immunization
uptake. Occasionally a previously unrecognized disease is
encountered and then it is necessary to define carefully the
new clinical entity for epidemiological study. I aboratory tests
are essential to confirm the diagnosis in many infections but
epidemiological investigation should usually begin on cliruca:
diagnosis and should not await the laboratory results. In
some diseases laboratory tests are the only means of identi-
fying cases and may indeed be the means of bringing to light
an outbreak of disease in the first place.

Unrecognized yersiniosis

A continuing outbreak of abdominal pain and diarrhoea in
boys in a boarding school in 1980 remained undiagnosed until
detailed clinical histories and appropriate laboratory investi-
gations were carried out (Bartlett er al. 1983, personal
communication). The predominance of abdominal pain and
the finding of mesenteric adenitis at laparotomy on one child
suggested yersiniosis, and this was subsequently confirmed by
isolation of Yersiriia enterocolitica from affected pupils.
Recognition of the disease permitted further epidemiological
and laboratory study which indicated person-to-person
spread of the infection between the children, probably
originally introduced into the school from an animal source
on the school farm.

Misdiagnosed food poisoning

An explosive outbreak of ‘food poisoring’ was reported at
an open-air jazz band festival in Nottingham in 1980
(Bebbington et al. 1980). The first child collapsed at about
10.30 a.m. and in the following 2.5 hours the local emergency
services were overwhelmed by over 400 cases which were
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taken to hospital. The initial diagnosis of acute chemical food
poisoning was rejected after a study of a few case histories;
the main clinical feature was—-syncope—vomiting and
diarrhoea were absent.-Subsequent investigation led to the
definition of the disease as ‘®pidemic syncope’ associated
with the excitement and tension of the festivai and the hoi,
humid weather conditions that were prevailing.

Precise laboratory diagnosis

A geographically widespread outbreak of salmonellosis
associated with calf meat in the south of England in 1958,
was recognized only by the precise laboratory identification
of the pathogen, Salmonella typhimurium phage-type 20a
(Anderson et al. 1961). Cases infected with this organism
comprised about 17 per cent of all S. ¢yphimurium infections

i a population of over 17 million persons. Without this
precise iaboratory diagnosis the outbreak would not have
been recognized, epidemiological study would have been
impossible, and the source of the outbreak, a calf-collecting
centre, would not have been discovered.

Taking immediate control measures

It is often necessary to take immediate control measures
based on'the tentative hypotheses of the source and the
method of spread of the infection. If the preliminary enquiry
suggests a common source outbreak dué fo food, milk, or
water, it may be possible to stop the distribution of the
material or to render it safe; samples should always be taken
for subsequent laboratory investigation to confirm that the
material was indeed contaminated. In serious perscn-to-
person infections, such as diphtheria, hepatitis B, or polio-
myelitis, as soon as the diagnosis is suspected it is necessary to
identify persons who may have been the source of infection so
that they may be isolated if appropriate, and to identify those
who may have been exposed to infection so that they can be
traced and given protection or treatment by vaccines or
chemotherapy.

A contaminated milk supply

An outbreak of 77 cases of S. heidelberg infection took place
in Cirencester in November 1961 (Knox et al. 1963). Pre-

Infected cow: CONTROL Infected cow
calved Milk added to pasteurization removed
herd supply from herd
PRELIMINARY
ENQUIRY l
. ) ++drE + = g
84 /solations of S. heidelberg from raw milk

Fig. 1.1. Outbreak control after pre-
liminary enquiry. A milk-borne
outbreak of Salmonella heidelberg

.
IzllvrTvrvvv1

November

October

Iy 7 14  infection. (Adapted from Knox ez al.

(1963))

December
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liminary enquiry on 13 November of the first few cases
reported suggested that raw milk from a local farm was the
common factor, and so on the same evening the supply was
pasteurized. Subsequent investigation showed that the 77
cases were in 56 households, 53 of which had been supplied
with the contaminated milk. The outbreak declined rapidly
after pasteurization, only one case being reported more than
six days after distribution of the raw milk was stopped

(Fig. 1.1).

Anthrax emergency

A single case of pulmonary anthrax was reported in West
Ham, London, in 1965 in a 54-year-old man who had died
suddenily (Enticknap ef al. 1968). Immediate preliminary
enquiry at his home and workplace revealed no association
with animals or animal products except bone charcoal; his
job was to empty sacks of coarse granular bone charcoal into
a grinding machine to convert it into charcoal powder. The
sacks he emptied were second-hand-jute sacks from India and
had been previously used to import the dried bones from
which the charcoal was made. A tentative hypothesis that
these sacks were the vehicle of infection enabled their rapid
withdrawal from use, and the protection with penicillin of
other operatives at the charcoal-grinding factory who had
possibly been exposed to risk. Laboratory investigations
confirmed the hypothesis and epidemiological enquiry
demonstrated the chain of infection from sun-dried bones in
India to the West Ham charcoal factory worker via the con-
taminated second-hand sacks.

IDENTIFICATION OF CASES

I requested permission, therefore, to take a list, at
the General Register Office, of the deaths from
cholera, registered during the week ending 2nd
September . . . (Snow 1855).

The cases first identified in an acute episode of disease often
comprise only a small proportion of all the cases in the
episode and are unlikely to be a representative sample. Snow
appreciated this and asked the Registrar General to provide
him with a list of all registered deaths due to cholera in the
Golden Square area for study. Investigations of the presenting
cases alone may be misleading and control measures ineffec-
tive for three reasons. First, in person-to-person diseases,
such as diphtheria, there may be missed cases or carriers
responsible for sprzading the infection. Second, in single
source outbreaks the presenting cases may have come to light
because of a chance association with a place or potential
vehicle of infection. Third, attack rates cannot be calculated
because of the absence of a denominator of persons at risk
and therefore, it is impossible to determine whether a factor
common to the cases, is or is not common also to those
apparently at risk but not affected.

The search for additional cases, for symptomless persons
and for persons at risk may be conducted by (i) reviewing
mortality and morbidity data (see Volume 3, Chapters 1-4);
(i) reviewing lay records such as school or hotel registers, lists

of residents in institutions, payrolls and other occupational
records, nominal rolls of travellers, and lists of persons
attending functions associated with the episode; (iii) house-
hold enquiry; (iv) special appeal in the medical or lay press
and through the media; and (v) screening by clinical examina-
tion or by laboratory or other tests.

A search for diphtheria contacts

A case of diphtheria was reported in a four-year-old child
living in an hotel for homeless families in Hackney, London
in 1975 (Chattophadhyay ef al. 1977). The search for source
contacts and persons exposed to risk in London, using hotel
and school registers, and loca: household enquiry, detected
222 children and 60 adults. Clinical examination and nose
and throat swabs identified four children with diphtheria,
who were siblings of the index case, and two other children
who were carriers; they were isolated and treated. The
remaining contacts were protected by appropriate immuniza-
tion and chemotherapy. The family of the index case had
resided in Birmingham until moving to Hackney four days
before the onset of symptoms; household enquiries and
screening of neighbours in Birmingham led to the discovery
of two carriers of the same organism who had recently arrived
from Bangladesh. They were considered to be the probable
source of the outbreak. Without the detailed and painstaking
search for cases, carriers and persons exposed to risk, it is
unlikely that the outbreak would have been so successfully
contained.

Spurious associations in single source outbreaks

In April 1979, four of 58 persons taking part in a golfing
tournament in the Midlands developed pneumonia in the
week after the event; serological tests confirmed the diagnosis
of legionnaires’ disease in two of them and were suggestive in
a third (Tobin et al. 1981). At first, the golf club was con-
sidered to be the likely source of infection but later the
association with golfing was shown to be spurious by two
means. First, detailed case histories showed that all four cases
of pneumonia had stayed at the same hotel and of 26 golfers
who stayed elsewhere ncne were affected, a small but statisti-
cally significant difference. Second, a search for cases using
the hotel register identified a further four cases of pneumonia,
none of which had any association with the golf club.

A similar spurious association was shown in an outbreak of
Q fever (Salmon et al. 1982). In June and July 1981, 11
patients living in Newport, Wales were diagnosed serologi-
cally as having Q fever; the only common factor identified
was pasteurized milk from a local dairy where one of the
patients worked; this was at first believed to be the source of
infection possibly caused by a failure of pasteurization,
although this had not been demonstrated. The implication of
the milk supply was shown to be false, first by case searching
with the help of local general practitioners, and then by a
case-control study. In this study the characteristics of the
cases identified were compared with a control group of
patients who were investigated for ‘viral’ infections in the
local microbiological laboratory but did not have Q fever.
There was no association with milk but an association was
demonstrated with one area on the outskirts of the town,



where infection was thought to have occurred from con-
taminated straw and dust scattered in the streets from passing
farm vehicles.

The need for denominator data

The need for the collection of denominator data from persons
apparently exposed to the risk of infection. but not affected
was demonstrated in an investigation of an outbreak of
gastroenteritis in a London office canteen (O’Mahony ez al.
1983a). Food histories from 142 affected persons and 77 who
were not affected enabled the calculation of food-specific
attack rates which identified the meal involved and showed an
incubation period of 30-36 hours, consistent with a diagnosis
of viral gastroenteritis. Furthermore, analysis of the food-
specific attack rates implicated fruit juice as the most likely
vehicle of infection; this had been prepared by one of the
catering staff shortly after the onset of diarrhoea and
vomiting and before she reporte! sick. Laboratory studies
were negative, but the epidemic.  cal findings made pos-
sible by the collection of denonunator data, indicated that
the outbreak was probably viral gastroenteritis caused by
 the sick foodhandler.

COLLECTION OF DATA

With regard to the deaths occurring in the
locality belonging to the pump, there were
sixty-one instances in which I was informed
that the deceased persons used to drink the
pump-water from Broad Street . . .

(Snow 1855).

A clear case definition is an essential prerequisite to
epidemiological investigations. Having defined the disease,
existing records, such as hospital, general practitioner, and
laboratory reports and notifications are valuable means of
identifying cases, but their use for the collection of data is
limited because they rarely quickly provide a sufficiently
accurate epidemiological description of the disease to be
useful in formulating control measures. In most episodes a
special enquiry is necessary, similar to that carried out by
John Snow in Broad Street and the surrounding area.

The aim of the enquiry will usually be to collect data from
those affected and those at risk but not affectd, and will
include: name, date of birth or age, sex, address, occupation,
recent travel, immunization history, date of onset of
symptoms, and a description of the illness and the names and
addresses of the medical attendants. Other details will depend
on the factors brought to light by the preliminary enquiry, for
example, if it is likely that the disease was foodborne then
detailed food histories will be required or if a person-to-
person spread disease is probable then lists of possible source
contacts and persons exposed to risk will be necessary. E

The data should be collected on a carefully designed stan-
dard form of questionnaire, constructed on the findings of
the preliminary enquiry, to ensure accurate and comparable
records of all persons included in the enquiry and to facilitate
manual analysis or coding for computer analysis (Bennett and
Ritchie 1975). Whenever possible the questionnaire should be
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tested rapidly in a few cases and in a few unaffected persons
apparently exposed to risk; it will be appreciated that in an
acute episode of disease there is insufficient time to evaluate
fully a questionnaire before use.

Administration of the questionnaire will often be by direct
face-to-face interview by a single investigator or a group of
investigators previously given guidance on the completion of
the form. This structured interview may be followed by
informal questionning or an unstructured interview, which is
sometimes valuable in detecting hitherto unsuspected factors
common to the cases. Interview by telephone may be useful in
obtaining data quickly and obviating the need to travel long
distances to conduct a house-to-house enquiry. These
methods of direct administration of a questionnaire are
appropriate when detailed information is required or when
the source of infection has_not been identified, and are
usually limited to a small number of cases. When numbers
are large and the enquiry is straightforward a self-administered
questionnaire is often more effective, although this is always
liable to bias if there are many non-responders (Bennett and
Ritchie 1975).

Hepatitis B: a clue from existing records

An outbreak of hepatitis B in Kent in 1978, associated with
tattooing, was initially suspected because the first two cases
notified as ‘infective jaundice’ were in young adult males who
had been tattooed (Limentani et al- 1979). Although the
routine notification records thus provided an early clue to the
aetiology and spread of the infection, subsequent case
searching and epidemiological and laboratory investigations
were necessary to confirm the diagnosis and substantiate the
association with tattooing. Altogether 34 cases of hepatitis B
were identified, 31 of which had been tattooed by the same
tattoo artist within six months before onset of symptoms; the
other three cases were secondary cases. The first case in the
outbreak became jaundiced two weeks after tattooing and
was probably infectious during the incubation period and the

likely source of the outbreak; spread to subsequent clients in

the tattoo parlour probably took place because of defects in
hygiene of the tattooing procedure. Local control measures
included the provision of a guide to hygienic tattooing to
improve hygiene and prevent the spread of blood-borne
disease. The outbreak was followed by natiohal advice on
hygiene (Noah 1983) and by legislation to improve the
methods of tattooing. -

Paratyphoid: investigation by direct enquiry

A detailed questionnaire directly administered to a few cases
was successful in locating the place of infection of 13 cases of
paratyphoid B fever in England in September 1980 (British
Medical Journal 1981). The 13 cases resided in eight different
health districts but were all infected with organisms of the
same phage-type, S. paratyphi B 3a var 4. This type, unusual
in Britain but common in Spain and Portugal, suggested an
outbreak in returning holiday-makers. This was confirmed by
telephone jnterviews but subsequent face-to-face interview
were necessary to find the common factor; 12 of the 13
affected persons recalled visiting the same beach bar
restaurant in a small village in the Algarve, Portugal within a



