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Preface

It is not an easy task to follow in the footsteps of such a
renowned editor as Bill 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 dield. 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
communites 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. Through knowledge of historical
aspects of the subject we may gain an understanding of what
itis possible to achieve now and in the future. Volume 2 of this
textbook is concerned with the process of publichealth promo-
tion. Volume 3 with the investigative methods used in public
health, and finally Volume 4 with a description of the specific
applications of public health methods of controlling disease
processes,and, with tackling the problems of disease in specific
client groups.

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 undeitook
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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 all 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 tilat it
will provide a suitable framework for devising approaches
to some of the problems challenging public heaith today.

W.WH.
London % R.D.
January, 1985 ; GK.
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Introduction e

George Knox

THE NATURE OF PUBLIC HEALTH INVESTIGATION

Analogies between investigations of the health of indivi-
duals, and of populations, have many times been drawn. As
in clinical medicine, a public health practitioner can become _
involved in such investigations through the demands of an
acute episode (for example, an epidemic of food poisoning)
or through attention having been drawn to a more insidious
or chronic problem (for example, a high case fatality from
breast cancer, or a rise in perinatal mortality among mature
infants). Alternatively, a proactive as opposed to reactive
role may be adopted with the public health practitioner
seeking out problems on his own initiative. An example
might be the potential threat of a declining acceptance rate
for pertussis vaccine, or a rising proportion of smokers
among pregnant women.

In each case the parallels with normal clinical practice are
clear, and they extend to the public health practitioner’s sub-
sequent executive behaviour regarding ‘investigation’ and
‘treatment’. Thus, once the problem has been identified, he
will undertake a series of goal-directed special enquiries
leading to the administrative and planning analogies of diag-
nosis, prognesis, explanation, advice, and treatment.

These analegies and parallels carry the appeal of a
respectable professional image, and conform with the tradi-
tions of orthodox professional practice. They are courted at
least as much for this reason as for any practical utility. But,
although we can continue to accept and even promote them,
it may be more valuable in the pragmatic field of public
health investigation, to pay more attention to the differences
rather than to the similarities between clinical and public
health practice.

TECHNICAL SUPPORT SYSTEMS

The first of the differences between clinical and public
health investigation relates to the kinds of technical support
system appropriate to each. The great burden of clinical
medicine springs from complaints generated by patients
who are either already ill or believe themselves to be ill, and
the approach expected of the practitioner is therapeutic—
that is, curing and caring. In so far as physical treatment is
necessary or useful, the practitioner’s problem is to modify
the internal environment in a manner which will retard or
arrest the disease process, or ameliorate its effects. His diag-
nosis is therefore pathological (including biochemicai,

protection of the population from the ill effects of noise

microbiological, and other aspects), and the necessary
investigations relate the patient’s internal pathological pro-
cesses. They depend upon the well-developed resources of
the clinical investigative departments to be found in any
major hospital. The support staff are either medical or
laboratory scientists, in turn supported by laboratory tech-
nicians, and the whole system serves the unambiguous
priority of one professional group.

The technical support systems appropriate to public
health investigation are of quite a different nature. They are
concerned with processes taking place outside the indi-
vidual. They include the mechanics of transmission of
infectious organisms from one person to another, directly or
through intermediate stages, the exposure of people to
physical and chemical hazards and the effects of protective
procedures: also human responses to social, economic,
educational, and work environments, as well as to health
education activities. They are concerned in addition with
the social and administrative services and processes which
bring medical, nursing, and other health services into effec-
tive contact with those in need of them.

The investigation of these problems is conducted only in
part by doctors and laboratory scientists. The others
involved include statisticians, information scientists and
computer staff, sociologists, economists, educationists and
health educationists, systems analysts, operational research
scientists, and management scientists. They also include a
range of technical and engineering experts competent in the
maintenance of wholesome food, water, and air, and in the
radiation, the harmful effects of drugs, inadequate housing,‘
and a wide range of social hazards. The professional identi-
fications of these scientists, engineers, and technicians are
not uniquely related to medicine, and many are employed in
organizations with indirect or partial responsibilities for
health matters. The tight hierarchical structure of the hospi-
tals does not exist and there may be little unified control of
staffing, standards, or investment. Joint operations and
investigations must be conducted from a basis of profes-
sional consensus and agreement, rather than a basis of
requisition. .

. It is an open question whether a dispersed and informally
organized investigative resource such as this is more or less
effective than a more closely controlled arrangement, and it
is not our purpose to discuss this point here. It would how-
ever be foolish not to recognize the de facto social and
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professional differences, as well as the technical differences,
between the clinical and public health investigative pro-
cesses. .

Data acquisition and data analysis

The professional autonomies and specializations described
. above have led, inter alia, to a substantial division between
data processing and analysis on the one hand, together with
health service management and activity information, and
the acquisition of information relating to the health of the
population, on the other. These divisions are reflected in the
headings and sub-headings which we employ in this volume,
and our first section is concerned entirely with information
systems. It attempts to display both the complexity of the
arrangements which have evolved in different countries,
and to describe the interactions between the evolution of
this complexity, and the advent and development of com-
puter-based processing. Our second section describes in
more detail a range of analytical approaches usually
associated with the discipline of-epidemiology. Our third
section describes or exemplifies the contributions to public
health of several other professional disciplines.

In the fourth section we describe field investigations con-
cerned with the control of biological, physical, and chemical
hazards. These monitoring and data acquisition processes
constitute the traditional materials of pwblic health practice.
Although they have perhaps been overshadowed in recent
years by the growth of those information and scientific pro-
cesses which have become necessary for the provision and
maintenance of comprehensive health care services, their
crucial importance remains. Indeed, as our contributors
show, improvements in expected and accepted standards of
health, combined with technical developments in monitoring
and in the theory and practice of defending people from
such exposures, are generating renewed momentum in these
fields.

THE MODEL BASES OF PUBLIC HEALTH

The overwhelming concern of the clinical practitioner with
the control of the milieu interieure has over the years gener-
ated a vast range of pathological models. They provide the
chief theoretical basis of clinical practice. In so far as they
describe the ‘causes’ of disease, they do so in the sense of
describing the mechanisms by which underlying processes
produce the clinical phenomena of illness. In other words,
the clinician’s concern with cause is in the sense of ‘patho-
genesis’. Although clinicians will nowadays often rely upon
empirically investigated measures of the efficacy of thera-
pies, in the majority of their day-to-day dpcmon_s they
probably rely chiefly upon this pathological, biochemical, or
pharmacological theory which has accumulated over the

i years. It is for this reason that its study constitutes so largea

part of the scientific training of doctors. .

By contrast, the public health practitioner 1s concerned
more with causes which precede illness, and his concern to
control them stems from his traditional prior concern with
prevention, rather than with trea.tment. In so far as he relies

upon a knowledge of causal processes in the pursuit of these
aims, he is concerned with cause in the sense of ‘aetiology’.
He wishes to know what precedes the disease, and how the
disease itself is determined by interruptable environmental
processes. We have to admit, however, that the body of vali-
dated theory available to the public health practitioner is no
where so detailed and pervasive as that available to the
clinician.

Traditional public health practice was based to a very
large extent upon a single causal model. It consisted of an
invasive noxious agent—physical, chemical, or biological.
Apart from the fact that many of these agents can now be
identified, it did not differ in any substantial way from the
model represented in the episode of the Gadarene swine.
The idea was in the course of time modified by the identifi-
cation of the noxious agents, and by expunging magical
mechanisms of transfer, and more recently by the recogni-
tion and development of the notions of non-sufficiency and
non-necessity. It was recognized that exposure to tubercu-
losis and inhalation of tuberculosis bacilli, was not a
‘sufficient’ cause of developing the disease, and that other
events and circumstances combined to determine the out-
come. It was also recognized that some disorders may be
determined through alternative pathways, so that no parti-
cularnominated cause always (i.e. necessarily) precedes the
disease. In death by firing squad, each bullet may be
sufficient, but none individually is necessary! In many aetio-
logical mechanisms it was recognized that the causes were
neither necessary nor sufficient, and they were sometimes
described as an ‘agent-host-environment’ interaction in
which the causal pathway could best be represented as a
network.

Conceptual evolution

The notion of a causal network of (mainly) non-sufficient
and non-necessary causes led to the introduction of ‘pro-
babilistic’ ideas. The probability of a sequence of necessary
events occurring was the product of their individual fre-
quencies, while parallel/alternative causal streams were
handled in an additive manner. These ideas had some value,
but they were also unfortunately a source of muddle.

The centre of the problem was a confusion between pre-
dictive and causal models, and even a lack of appreciation
that any specific choice of model was necessary for inter-
pretating measurements of risk or of relative risk. The term
‘risk-factor’ is still often used without commitment as to
whether it represents the strength of a prediction or the
strength of a cause. The unfortunate consequence has bee?
a dissociation between the relatively precise idea of ‘cause’,
and the non-commital notions enshrined in ‘_cc')n.tnbutory
factor’. Thus, it is not infrequent to hear clinicians, and
others concerned with health care at the individual level,
deny that low birthweight is a cause of death or handicap, or
that dietary patterns are a cause of colon cancer, or that
cigarette smoking is a cause of ischaemic heart disease.
predisposing factors, yes; but causes, no. Ar.ld.from this
denial there follows an attitude of preventive nihlism. :

A further limitation of traditional models springs from
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their exclusive relevance to diseases which can be d?ﬁned in
qualitative pathological terms. The starting point of studies
depending upon such models is a precise taxonomy. This
produced an almost specific diversion of the public health
approach away from those disorders which could not be so
defined. They include psychiatric illnesses, behavioural
- deviances, and a wide range of disabilities which were defin-

able more in the nature and degree of the impairment which
they inflicted upon their owners (blindness, deafness,
dementia, mental retardation, arthritis, back pain) rather
than in specific pathological terms.

In the last two or three decades, however, we have seen
the beginnings of a conceptual liberation, and an extension
of the repertoire of models on which public health investiga-
tive approaches are based.

First, although effective epidemiological investigation
continues to depend very largely upon effective taxonomies
(e.g. the differentiation of senile dementia into athero-
sclerotic and Alzheimer’s dementia), there has been a
considerable growth of enquiries based upon quantitative
models. An example would be the investigation of intelli-
gence, scholastic attainment, physical growth, and
emotional development among pre-school and school-
chiidren. Each can be expressed as a quantifiable attribute,
with a range extending across the whole population. This
frees the investigator from the need to define ‘diseased’ sub-
classes. He can, nevertheless, relate performance in these
respects to the events and circumstances of pregnancy, of
delivery, and of early nutritional, toxic, and infective expo-
sures. He can propose and test the hypothesis that the two
might be causally related.

Second, the vague notion of a genetic or familial ‘pre-
disposition’, which was almost devoid of predictive or
preventive value, is nowadays being replaced by the deve-
lopment and validation of more specific genetic models. In
an earlier section, one contributor describes our improved
understanding of immune processes and of their genetic
deterrination (Chapter 3, Volume 1). The study of inter-
actions between such processes, and environmental
exposures of different kinds, is now one of the fastest grow-
ing points of medical science.

Third, the processes of disease diffusion are being quanti-
fied. The mathematical modelling of epidemic pibcesses, is
becoming progressively and usefully connected with the

problems of real life. This is especially so in the fields of -

planning vaccination programmes, and predicting the con-
sequences of alternative vaccination policies. Predicting the
long-term consequences of chronic exposures to noxious
agents with long and variable latent intervals, producing
their effects in competition with other causes of illness and
death, is also proving susceptible to the newer mathematical
and computer simulation approaches.

Fourth, " increasing application of the experimental
approach, and in particular the technique of the randomized
controlled trial, has sharpened up the notion of ‘cause’
wherever it has been applied. A cause, in this context, is any-
thing which can be manipulated to alter the subsequent
prevalence or incidence of a disease, or its consequential
effects, or which might modify subsequent physiological or
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social performance. Thus, cigarette smoking can be seen
quite starkly as a cause of perinatal death so soon as it is
demonstrated that mean birth weight and perinata! mor-
tality rate, can be altered through specific health educational
methods, or through specific social policy decisions (e.g.
taxation). i

A fifth major departure has been in the attention given to:
the behavioural elements of disease causation. Thus, if is not. .
sufficient to say that smoking causes lung cancer; we hive to’ .
look for more proximate causes, and to study the causes of
smoking. We enter here into the provinces of advertising
and commercial economics, of education. and of hcalih
education, of peer group pressures, addiction, and so on.

A sixth development has been the increased attention
given in recent years to behavioural/environmental inter-
actions determining the pattern of use of hcalth services by
sick people. These models are not purely behavioural, and
include physical and operational eiements. We develop this
area below. :

Health services research

The investigation of health services, with the evaluation of
their effectiveness, appropriateness, acc:ssibility, resource
requirements, costs, and benefits, can be seen as a direc:
extension of the host-agent-environmental medel. In the
case of iatrogenic disease, the service is seen as the agent.In
the case of effective care or prevention, the service is seen us
a modifying environment. The rapid growth of this area of
research in recent years sprang from the rzcognition that the
disparity between demand and suppiy of health care
services was universal, and would probably be with us for
ever. This would apply whatever the arrangements for the
provision of resources, so that.a choice of priorites ard i
alternative deployments would also be needed at the
service-provision level, as indeed it is at the clinical level.
Scientific investigation was necessary to guide these
choices. As it developed, health serviccs r2search came o
demand investigative methods which diifered in their tech-
nical emphases and organization, from those demanded by
more traditional public health approach :s

First, there was an increased emphasis upon large data-
acquisition systems, managed on a rovtne basiz, with the
aim of monitoring performance in continving and quantita-
tive terms, rather than necessarily addicssed . answering
qualitative biological questions. A

Second, the design of investigations was more often
problem-led, than dictated by the availability of data and ¢
developed technique. More insistently than previously, an
accommodation was necessary between operational rele-
vance and timeliness, on the one hand, and scientific
elegance on the other. Often, the work was so intimately
linked with planning and policy processes, as to trouble the. -
consciences of the scientific investigators: Problem-ied is
one thing; problem-dominated, o the extent of: possibly
influencing the results, is another Epidemiologists have
often felt uncomfortable with the noiior of ‘action research’,
in which the research process is indissolubly linked with the
process of advocating and promoting change, in the manner
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formulated originally by Cherns. Sociologists are more
familiar with these problems and necessities; but some
epidehiologists have declined to be drawn into health
services research, in any shape or form. :

Third, ‘evaluation’ was recognized eventually to have at
least two quite different meanings. The first depends upon
measuring the performance of services which already exist.
In the traditional scientific manner, analysis is based upon
collected facts. The problem is that facts are grammatically
and syntactically located in the past, while planners and
policy-makers are concerned with the future. Their need is
for prediction. So the second necessary type of evaluation
relates to proposals for future services. Facts have no rele-

vance in this process unless some kind of extrapolation ¢an

be made. Frequently, the extrapolation must be from one
place to another, and from one circumstance to another (e.g.
scientific enquiry to service application), as well as from one.
time to another. The construction and use of predictive and
extrapolative models is a thoroughly respectable part of the
scientific process, but it is not one which had been very
much used in traditional public health contexts. Substantial
new development was necessary. Furthermore, the theoreti-
cal and model building developments necessary for
planning purposes, required a joint consideration of social,
operational, and biological processes. The combination was
novel. As a result, model-based predictive methods are only
now beginning to find their proper place.

Fourth, as health services research developed, its threat-
ening nature emerged. It was not simply that it threatened
clinical autonomy, as any management-linked process must,
but it also threatened traditional views that social policy and
management decisions were the sole prerogative of senior
people whose status in this respect was acquired through
processes other than special training or special skill in popu-
lation-investigative methods.

For all these reasons, health services research introduced

a new level of social, political, and technical complexity to
the investigative processes associated with responsibilities
for the public health. We have therefore included within this
third volume a short section on applications and problems
arising in this field and have tried to develop the notions of
‘complexity’ and of ‘interactivity’ as features with which we
will have to contend, and whose nature we might as well
begin to try to understand.

TERMINOLOGY

It is necessary finally to comment upon terminology: and
even upon spelling. Our contributors work in a variety of
different cultures and we thought it inappropriate to pretend
otherwise. The meanings of terms used by one, are not
necessarily congruent with the meanings used by another.
Terms such as efficiency, efficacy, and effectiveness. are
given different meanings in different working contexts.
Operational research in the UK is operations research in the
USA. Cohort study does not mean the same thing to one
worker as it does to another. Incidence rate in one context is

the same as attack rate in another. And so on. .

We have tried, editorially, to ensure that meanings are
clear within their contexts and there should be little risk of
misunderstanding if a little care is taken.

International dictionaries have of course been con-
structed (J.M. Last, (1983). A dictionary of epidemiology)
and have made contributions both towards uniformity and
clarity, but we felt that in their present stage of evolution
their main function was to supply a descriptive exposition of -
the manner in which terms were actually used, rather than to
provide an authoritative statement of the manner in which
they should be used. This balance will no doubt change as
the processes-of validation and consensus proceed, but we
did not feel that we were yet at this stage.



Information systems and routine monitoring

Health information resources

1 Health information resources: United States —
health and social factors

Nancy D. Pearce

INTRODUCTION

This chapter reviews health information systems that provide
data for routine monitoring of the health of the population of
the US. Since it is possible to discuss only a few of the existing
systems, the material in this chapter represents a sampling of
the total universe of data systems. Several criteria were applied
in the selection of the systems to be included. Each system must
be: (i) national in coverage, or representative of the situation in
* the country as a whole; (ii) currently operatjonal, although it
may be periodic in its collection of data (e.g. conducted bienni-
ally rather than continuously); (iii) operated by either the
federal government or the private sector; and (iv) produce
primary data rather than a secondary compilation of data from
other sources. Systems excluded are those that provide data for
specific programmes, with the exception of the Medicare
programme statistical system which has been included because
it covers virtually the entire population age 65 years and older.
Also excluded are those programmes that operate at the staie
level, provide data only for the state and some or all of its sub-
divisions, and important and highly useful compendia that
contain highlights from a number of primary data sources.
Examples of secondary data sources in the health area are the
Statistical Abstract of the United States, published annually by
the Bureau of the Census and Health, United States, the annual
report to Congress from the Secretary of the Department of
Health and Human Services, prepared annually by the
National Center for Health Statistics and the National Center
for Health Services Research. .

To provide a framework for the organization of these diverse
data sources, they are presented i.. i":ree broad groupings:
‘health status, including morbidity and mortality; health care
resources and their utilization; and health economics. Place-
ment of individual data sources in these categories is somewhat
arbitrary, but every effort was made to ensure that the
placement is as logical as possible. For example, while the
National Health Interview Survey produces information on
both the utilization and financing of health care services its
primary purpose is provision of information on morbidity and
so it is located in the section on health status.

The relative paucity of information on health care
professionals is noteworthy. Numerous ad hoc studies have
been conducted for several health occupations but they have
typically been limited to the membership of a particular national

professional organization and conducted on an irregular basis.
Anyone interested in the most current data for any particular
health occupation should contact the national professional
association.

There are limited sources that meet the criteria for inclusian
for health economics data because most health economics
studies use secondary data, involve secondary analysis of data
from various sources, or are based on ‘single-time’ studies.

For each data system the material is typically divided into
two sections. The first section describes the purpose and scope
of the system; the second section provides an overview of the
data collection procedures and data items. At the end of each
description a reference is given to one or two sources for
additional information about each system. The references also
frequently identify other data collection programmes of the
respective organizations. '

HEALTH STATUS

National morbidity and mortality reporting systems
Purpose and scope

The Centers for Disease Control (CDC) maintain national
surveillance programmes for selected diseases, with the co-
operation of state and local health departments. Over the years
the surveillance systems maintained by these centres have
expanded, and empbhasis has shifted as certain diseases have
lower incidence rates and other diseases have taken on new
aspects. The data are used to identify outbreaks of communic-
able diseases and to monitor trends in those diseases.

In 1878 an act of Congress authorized the collection of
morbidity reports by the Public Health Service for use in con-
nection with quarantine measures against pestilential diseases
such as cholera, smallpox, plague, and yellow fever. The
following year a specific appropriation was made for the collec-
tion and publication of reports of notifiable disease, principally
from foreign ports; in 1893 an act provided for the collection
each week from state and municipal authorities throughout the
US. To secure uniformity for the registration of these morbidity
statistics Congress enacted a law in 1902 directing the Surgeon
General of the Public Health Service to provide forms for the
collection, compilation, and publication of such data.



