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PREFACE

This collection of studies is directed towards the growing recog-
nition that the buildings we inhabit for shelter, warmth, and safety
can cause harm, harbour pests, and encourage sickness. It is more
than a record of the major hazards that poor housing can present,
and reflects the efforts of the research community in recent years
to understand the character and extent of housing defects as con-
tributors to human illness and injury. Whilst the majority of the
studies concentrate upon the quest for explaining the nexus
between inadequate housing and the ill health of its occupiers, the
early chapters address the practical, methodological and conceptual
obstacles confronting investigators. Subsequent chapters indicate
some of the responses that would be appropriate to obviate the
hazards revealed.

The contributors to this book are from a wide range of disciplines
and backgrounds. They include practising doctors, medical scien-
tists, epidemiologists, academics, architects, lawyers, housing
administrators, environmental health officers and statisticians. The
variety of approaches to housing and health is indicative of the
multidisciplinary enterprise that is required to alleviate housing-
related illnesses, and encourage the provision of healthier housing.
By combining their insights, and by sharing both the obstacles and
the opportunities which they encounter, the contributors hope that
they will engage even wider interests and disciplines. Whilst the
studies which follow illustrate a broad array of research expertise,
and describe the intricacies of medical diagnosis, the book sets out
to be of practical value to those with a layperson’s interests in
housing and health. It recognises the contribution that local studies
can make, and acknowledges the futility of scientific inquiry which
remains obscured from non-professional gaze.

The commitment of intellectual inquiry to practical reform is
echoed in the dedication by the various contributors of the proceeds
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PREFACE

of their work to Shelter, a charity campaigning and providing hous-
ing on behalf of the homeless of Britain.

The contributors all wish to acknowledge the efforts of col-
leagues, friends and families in the preparation of this book. It has
taken well over two years to materialize — a delay for which the
editors pay tribute to the patience of the prompt responders, and
apologize for their own defaults. Those involved in all the contri-
butions are too numerous to mention, and the specific acknowledge-
ments which follow are representative of a much wider circle.

A general acknowledgement by the editors should first be made
of the illusory impression that claims to the authorship of ideas
can create. The commodification of knowledge, legitimized and
fulfilled in the invocation of copyright, suggests an individual
achievement that belies the collective adventure. This book is a
compendium of thought, analysis, and imagination on the subject
of unhealthy (and healthy) housing which is most accurately repre-
sented in the bibliographies and references at the end of each chap-
ter. Whilst the contributors are all leading experts in their field,
whose opinions and observations deserve sensible consideration,
they all acknowledge in their sources and references their debt to
the efforts of others. Behind the chapters, tables and statistics are
the research respondents about whom we all write, and who are
rarely acknowledged. We do.

More specific tributes include thanks to the Baywood Publishing
Co. for their agreement to reprint Chapter 9 by Jonathan Gabe and
Paul Williams, most of which appeared previously in International
Health Services Journal (1987), Volume 17, Number 4; thanks to
Plenum Publications Corp. of New York for permission to reprint
the Tables in Chapter 10; Rentokil plc for their permission to use
the photographs in Chapter 12; and thanks to Bellhaven Press for
their agreement to the use of Table 1 and Figures 5 and 6 in Chapter
17, the copyright of which remains with Brenda Boardman.

Some contributors have acknowledged the support, criticism or
comment of others in their individual chapters. Michael Howard
wishes to dedicate Chapter 12 to his daughter, Olivia Judith
Howard. The families and friends of all the contributors have been
acknowledged en masse. The editors also acknowledge the resili-
ence and forbearance of their collaborating authors, and especially
thank Carol Chapman, Ken Foster, John McEldowney, and Ann
Stewart from the School of Law at Warwick University for their
help and advice; Steve Battersby, Jim Connolly and Richard Moore
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for sharing thoughts; all at Chapman & Hall but especially Martin
Hyndman, and Lorraine Schembri for keeping the faith; Mandy
Gentle for spending her Christmas proof reading; and Jan Price, Sue
Glassfield, and Ben and Joe Burridge for being there, and not shout-
ing when we were not.

Roger Burridge and David Ormandy

Legal Research Institute
University of Warwick
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INTRODUCTION

There are two objectives in presenting this collection of studies
of the relationship between housing conditions and the health of
occupiers. The first is to provide a comprehensive account of recent
investigations of a subject which has in the past decade attracted
renewed interest and writing (Byrne et al., 1986; Smith, 1991,
Ranson, 1991). A secondary objective is to present the research
in a form which explains the uncertain progress from empirical
investigation to policy implementation. Researchers into the
relationship between the housing environment and the human con-
dition have whetted the appetites of housing managers, health
administrators, general practitioners, and tenants groups for
accounts of their investigations. Frequently, however, reports are
restricted to pages of medical journals and assume a background
knowledge only commanded by their own professional elite. This
presentation places the research into specific housing hazards
within a context which first explains the parameters of scientific
investigation in this field. It subsequently explores some of the
potential for reform and remedial action.

Until recently, the potential threats that the home environment
can carry for the health of those within had faded even from the
pages of medical, housing and social scientific journals. In the 1980s
concern had again emerged, prompted by an awareness that housing
policy was focusing exclusively upon issues of tenure and allo-
cation, while some traditional hazards and many modern ones were
receiving scant attention. The studies here, in returning to a 19th
century concern for healthy housing, suggest that a 21st century
response should again firmly base housing policy upon the protec-
tion of public health.

The primacy of shelter as an essential requirement of human
existence renders it liable to inquiry into its sufficiency for the
preservation of life. Since the primary function of housing is to
provide protection from the hazards and exigencies of the outdoor
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INTRODUCTION

environment, it is pertinent to scrutinize its effectiveness in per-
forming the task and to ensure that it does not replace the external
dangers with fresh internal threats. As our knowledge of pathology
has broadened and the technology of building advanced, so expec-
tations of an acceptable standard of housing have risen. Advanced
societies, such as those in western Europe and North America might
be expected to develop a range of standards which aspire to more
than the bare necessities of healthy occupation. That indeed is the
case; in the US the Principles of Healthful Housing were drafted
(American Public Health Association, 1939), in England and Wales
there has been the Manual of Unfit Housing (Ministry of Health
1919, Ormandy and Burridge, 1987) and in western Europe the
Guidelines for Healthful Housing (WHO, 1988), and more recently,
Healthy Housing, (Ranson 1991). Even without such document-
ation, few would deny that the fundamental requirement of dom-
estic shelter should be that habitation is possible without danger
to health.

Victorian society, alarmed by the contagions of cholera and
typhoid and concerned at the debilitating effects of illness and
injury to the nascent industrial economy, responded with a suc-
cession of punitive and preventive legislation to protect occupa-
tional and domestic health. The catalysts for sanitary reform were
a mixture of middle class philanthropy and self-preservation overly-
ing labour needs and the spectre of civil unrest. The legislative
interventions prompted by Chadwick and Simon were justified by
a firm, scientific base for their reforming activities (Finer, 1952).
The historical association between research and reform of public
health is epitomized in the collaboration between Alexander Ste-
wart (physician) and Edward Jenkins (barrister) in their presentation
of joint papers, The Medical and Legal Aspects of Sanitary Reform,
to the Social Science Congress at Manchester in October 1866
(Flinn, 1967).

The present collection provides both an authoritative source book
of the most significant hazards present in English housing, and
an introductory primer for remedial activity and reform. It is a
contribution to the request by the Department of Health and Social
Security in 1980,

The Working Group found that epidemiological, sociological and medi-
cal research had not progressed so far as to allow different material and
social elements in the conditions or experiences of individual members

Xvi



THE STRUCTURE OF THE BOOK

of the population to be distinguished and exactly quantified. Indeed,
this shortcoming in the capacity to analyse the reasons for the unequal
distribution of health in populations represented, and unhappily still
represents, a major challenge for all the sciences concerned with health.
A concerted research strategy, aimed at cutting unnecessary premature
deaths and rapidly promoting good health, as was recommended, con-
tinues to be very urgently required. (DHSS, 1980).

The structure of the book

This book is organized into three parts which replicate the process
of design, empirical investigation and implementation that under-
lies the research enterprise.

Part One considers the conceptual and methodological challenges
facing an inquiry into the health hazards of housing. It provides a
foundation for understanding and evaluating the studies of specific
hazards which form the core of the book. Since the revelations of
systematic research are cogent justifications for policy implemen-
tation and reform, the concepts and methods of investigation utili-
zed in any project frequently become the target for critique by those
unhappy with the conclusions. The force of any findings or the
conservatism of any conclusions is best appreciated by familiariz-
ation with the research process itself.

David Mant in Chapter 1 outlines alternative research methods,
and explains the difficulties and doubts attaching to each. He pro-
vides a layperson’s guide to health and housing research and a
framework for understanding the studies which follow. His assess-
ment of the value of different methodologies, which might not be
shared by other contributors, is directed towards exposing the dis-
crete world of research expertise to the untrained but understanding
eye of the non-professional. He presents the research amateur with
checklists for evaluating the professional empirical investigator.
Colin Thunhurst in Chapter 2 also acknowledges the obstacles
facing the natural scientist. He affirms the advantages of a social
scientific approach, utilizing existing data to chart housing con-
ditions and health profiles, thereby emphasizing the potential of
local studies as a foundation for local health and housing policy.
John Kellet’s study of ‘Crowding and mortality in London boroughs’
(Chapter 10) and Jonathan Gabe’s and Paul Williams’s study of

Xvii



INTRODUCTION

‘Women, housing and mental health’ (Chapter 11) exemplify the
local secondary data study espoused by Thunhurst.

The significance of spatial allocation of housing circumstances
and health status is reasserted in the final chapter in Part One by
David Byrne and Jane Keithley (Chapter 3). They challenge the
merit of a research enterprise which seeks to attribute individual
ill-health to ‘bad housing’ because of its emphasis upon individual
pathology. Their perspective sites housing conditions as an environ-
mental concern, differentially experienced within communities,
classes and other social fractions fixed in space. They present a
compelling and authoritative argument for the monitoring of com-
munity health, collectively based and spatially ordered.

Part Two is a compilation of key studies identifying and evaluat-
ing particular health hazards associated with housing. The contri-
butions include examples of the alternative research approaches
discussed in Part One. Most modern housing circumstances associ-
ated with ill-health are covered, namely coldness, dampness, mould
growth, crowding, high-rise buildings, dangerous design and infes-
tations. The studies reflect a Eurocentric bias and emphasize prob-
lems prevalent in the weather conditions affecting western Europe.
There are inevitably some significant omissions; some important
issues, like water purity, were outwith the present collection,
largely because we viewed them as broader environmental concerns.
Other hazards, such as radon, are emerging and deserving of
inclusion but the identification and evaluation of the threats at
present seems ill-defined.

In addition to the studies of specific hazards, Eric Mood in Chap-
ter 14 sets out an overview of the preventive characteristics of
healthful housing. He outlines the implications of a contaminated
water supply, defective drainage, dangerous design features, and
other common health hazards in the house.

An aggregation of the research effort points more confidently to
the existence of the health threat, even if in Thunhurst’s phrase
(p. 28) it remains ‘circumstantial’. Part Two as a whole presents the
more confident stance adopted by Professor Susan Smith: ‘Plausible
biomedical explanations can be invoked to account for the adverse
physiological effects of many environmental variables, especially
cold, damp and mould’ (Smith, 1989).

The effects of dampness, mould growth, and temperature on the
health of occupiers are the subject of the first four chapters in Part
Two. Sonja Hunt in Chapter 4 and David Strachan in Chapter 5

XVIiii



THE STRUCTURE OF THE BOOK

present different approaches and conclusions in their studies of
broadly similar conditions. The distance between their positions
emerges as a clear example of the significance of the research
method employed, which is raised by Mant, Thunhurst, Byrne and
Keithley in Part One. Both authors position their work within an
analysis of the potential of epidemiological research. In a study of
asthma among schoolchildren in Edinburgh, Strachan retreats from
an initial conclusion of an established relationship between dom-
estic mould growth and wheeze in children, which he considers
ultimately unproven. Hunt, in contrast, reviews recent findings and
comes to much firmer conclusions on the nexus between damp and
mouldy housing and ill health. A major distinction between the
two lies in the significance that each places upon the reporting of
illness by occupiers. Hunt presents an alternative to the tendency
to reduce the research to specimens on a laboratory bench, pinned
out, observed and discarded to rematerialize in the columns of a
report. In doing so she reflects a long-standing debate concerning
the reliability of self assessment as a research method. Hunt and
Strachan present contrasting perspectives in the design and interpre-
tation of housing research.

Ken Collins in Chapter 6 analyses the health implications of both
excessive cold and heat in the home. While hypothermia is regarded
as a serious threat, especially to the elderly during cold winters,
Collins raises other indoor climate related clinical conditions,
including Sudden Infant Death Syndrome. A local study of the
implications of cold homes is the focus for Thomas Markus’s study
in Chapter 7. He presents a detailed examination of the effects
of cold, condensation, climate and poverty on the health of the
population of Glasgow. Markus first specifies the material compo-
nents of a dwelling which provide protection from external con-
ditions. Having outlined the health risks attributable to inadequate
protection, he then assesses the implications for the occupiers of
Glasgow’s housing.

In Chapter 8 Hugh Freeman presents a comprehensive assessment
of the work on the relationship between high rise housing and its
effects on mental health. Crowding and its effects on health are
discussed next. Jonathan Gabe and Paul Williams in Chapter 9
approach a different aspect of crowding; they consider the effects
of space on a group within society which is more exposed to effects
of crowding than most others. Women are more tied to the house
and its immediate neighbourhood in our society, and Gabe and
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INTRODUCTION

Williams’s study is an illustration of the specific effects that health
threats in the home can have on collectivities. John Kellett in
Chapter 10 investigates mortality in London boroughs, and reveals
a strong sense of the urban organization of populations and the
fractions within them.

In Chapter 11 Ray Ranson provides a detailed review of the lack of
adequate home safety design and control and the resulting physical
injuries and deaths. He also provides a checklist for home safety
appraisal. Various animal invaders of human homes are described
and illustrated by Michael Howard in Chapter 12 together with the
associated threats to the health of their human hosts. Howard also
discusses the means available to control and limit, if not prevent,
the pests.

The use of temporary accommodation for homeless households
has, over recent years, become an established form of housing.
Finally in Part Two the health needs of hostel residents and the
effects of the living conditions on their health is examined by Jean
Conway in Chapter 13.

Part Three considers the uses to which the evidence gathered in
existing research can be put. Suggestions are proposed for the posi-
tive application of the results for the construction of housing which
not only avoids threats to health but which can be seen as a positive
contributor to the well-being of the occupiers. Healthful housing is
the objective of Eric Mood who carefully analyses enteric diseases,
airborne infections, accidents, psychological and physical disorders
and identifies the housing requirements necessary for their avoid-
ance in Chapter 14. He exemplifies the application of research to
the design of housing standards and a prescription for the healthy
home.

The theme is taken up from the perspective of the architect by
Roderick Lawrence who discusses in Chapter 15 the various models
and principles to be taken into account in formulating housing
and health policies in housing design. He considers the internal
conditions of a dwelling and its relationship with the external
environment. He develops a range of housing and health indicators
from an ecological perspective, eschewing the narrow constraining
influences of a prescriptive approach to housing design and construc-
tion in favour of proscriptive principles. His approach is developed
in a checklist of housing indicators, which illustrate the limitations
of many of the conventional approaches to housing and health.

The prospects for a healthier future are envisaged by Gary Raw
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and Josephine Prior in Chapter 16. They reflect upon the impact of
housing on the environment and identify the contribution that
construction methods and materials can make towards reducing
pollution and improving the environment. They describe a scheme
developed by the Building Research Establishment for the assess-
ment of new houses, which accredits pullution-reducing and safety-
enhancing features of house construction. They provide another
example of the potential for developing practical guidelines and
evaluation criteria directed towards the reduction of specific health
hazards in the home environment.

Many of the studies in Part Two reveal the need to provide
adequate warmth in the home. The plight of the elderly in particular
has resulted in considerable attention being paid to fuel poverty.
Brenda Boardman, who was responsible for the concept of ‘afford-
able warmth’, examines in Chapter 17 the implications of attaining
adequate levels of heating and insulation. She describes the method-
ology for quantifying the amount of heat required in the home
and analyses the costs of energy efficiency. Her study reveals the
possibility of achieving affordable warmth and the avoidance of the
climatic hazards outlined in Chapter 6, but her analysis also
assesses the inadequacy of government programmes for the attain-
ment of such a target.

Objectives, attainment targets and assessment criteria presuppose
a process of evaluation and organized progress. In the background
of such recommendations is a concept of reform based upon some
form of legal intervention or administrative manipulation. The legal
framework affecting housing conditions is described by Burridge
and Ormandy in Chapter 18. They outline the development of the
existing legislation available to control housing conditions. The
modern state has an array of regulatory devices for intervention
in the housing market, which have been developed alongside a
complicated bundle of personal rights of redress against those who
cause injury in the home. The relative advantages and disadvantages
of these are reviewed in Chapter 18, and their effectiveness in
dealing with unhealthy housing is considered. Burridge and Orm-
andy identify a trend away from the policing of public health
towards a reliance upon private action and selective subsidy.

Finally, the prospects for the implementation of healthful housing
policies in the cities are reviewed by Geoff Green, the Healthy City
Coordinator for Liverpool. In a personal account of the frustrations
of life and work in a Cities 2000 project, he reveals the gaps between
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the promise of attainment targets and the realities of a beleaguered
local government. His cryptic account of urban intervention in
housing supply echoes many of the themes developed in the earlier
chapters. He sketches the forces and obstacles that confront the
administrator, and is explicit in the reminder that the underlying
influences are political and economic. The various calls that are
made in these pages and elsewhere for an ordered and systematic
approach to health and housing research require administrations
willing to listen and respond with suitably coordinated policies. It
is probably fitting that the local government administrator has the
final words.

The housing context
Housing quantity and housing quality

Earlier (p. xi) the justification for investigating the extent and effect
of housing failure was presented as a moral imperative that dwell-
ings should be able to protect those indoors from the hazards out-
side, while avoiding fresh internal dangers. Eric Mood summarizes
these hazards in Chapter 14 (p. 304). The identification of the attri-
butes of healthy housing will also influence the social perception
of the unhoused.

In addition, there is a direct relationship between deficiencies in
the quantity of housing provision, homelessness, and inadequacies in
the quality of provision. At first thought, homelessness might appear
a more urgent humanitarian matter. An absence of shelter, partic-
ularly in lands with a hostile climate, ranks high with starvation,
torture, arbitrary imprisonment or rampant disease as indices of
inhumanity. Just as shelter may appear secondary in the order of a
world that cannot feed itself, so in a land that cannot house its
inhabitants, the health of those who have inadequate homes may
seem of less immediate concern.

At its most extreme the argument could be refuted by the obser-
vation that there is little difference between a death suffered by
starvation and one from hypothermia, and that the latter occurs
both among those who have homes and those who do not. At a
less emotive level, however, the concept of homelessness only has
meaning in the context of some broadly accepted definition of
adequate shelter. Is a cardboard box a home? Is a shed, or a bed in
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a hostel for eight hours? Thus the condition of occupied accom-
modation may be determinative of the occupier’s status as homeless
or housed. The social problem of those without shelter can only be
addressed in the context of defined criteria as to what amounts to
acceptable shelter. In the UK and US such criteria have been set by
reference to the need to protect public health (Chapter 18).

There has been considerable difficulty in deciding what circum-
stances of occupation will be regarded as so inadequate as to amount
to homelessness, as the courts and local authorities in England
(Niner, 1989) have discovered. The House of Lords were confident
that Diogenes’s barrel would not amount to accommodation suit-
able for occupation, but they were also clear that a person was not
homeless just because they occupied a house that was overcrowded
or unfit for human habitation (Hoath, 1989, p. 62). As a result
two legal concepts determine living conditions. The adequacy or
otherwise of shelter for the purposes of any assistance as homeless
is decided with reference to whether or not it is ‘reasonable for
their continued occupation’ (Housing Act 1985, s. 58). The decision
whether any dwelling is in such a condition as to warrant inter-
vention to safeguard the health of the occupiers is determined by
reference to its ‘fitness for human habitation’ (Housing Act 1985,
s. 604). The existence of the two standards does not detract from the
underlying acknowledgement that issues of homelessness anywhere
will be closely implicated with questions surrounding the adequacy
of any provision for the housed.

The need to control housing conditions by reference to a penal
standard of unfitness for human habitation, has resulted in the
formulation of criteria that can be employed in the national evalu-
ation of housing stock. They provide the opportunity for period-
ically assessing the housing state of the nation. No such comparable
norm prevails in other European countries although the United
States shares a common history of public health control of housing
conditions (Burridge and Ormandy, 1990).

One of the implications of the linkage between the quality and
the quantity of housing provision is that the existence of a signifi-
cant level of homelessness will influence those enduring inadequate
or sub-standard housing. In much the same way as high levels of
unemployment may dissuade those in employment from com-
plaining about their circumstances or seeking increased payment
for their work, so those suffering bad housing conditions may be
encouraged to endure them in preference to wandering the streets.
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For those who remain in slum conditions there is the ever present
threat to orderly government of urban unrest. The spectre of cholera
that prompted much concern in the 19th century is replicated in
present day alarm that ascribes some responsibility for riots in the
cities to the housing conditions of the citizens (Scarman, 1982,
paras. 2.6-2.9).

Housing standards and housing economics

The quest for international improvement of housing is led by those
concerned for the health implications of housing deprivation. The
consequent articulation of health criteria has required a response
from housing administrators which is capable of transcending the
parochial preoccupation with national budgetary constraints and
expenditure. Comparative studies of housing markets are emerging,
especially in Europe. Tenure distinctions, age of housing stock, lack
of comparably collated data and the complexity of alternative fiscal
intervention via subsidy or taxation impede but do not prevent
comparison.

The compilation of national statistics and the publication of
international comparison can be as effective in the promotion of
universal health as were the collation of mortality rates by early
Medical Officers of Health (Chapter 19). The potential that such
comparisons contain for complacency among the higher achievers,
or even for the attainment of mediocrity, a massaged decline
towards a mean already surpassed by better performers, is illustrated
in recent attempts to evaluate international performance in housing
supply by the Organization for Economic Co-operation and Develop-
ment (OECD, 1990 Chapters 1 and 2). Their economic analysis pays
scant attention to the costs of ill-health, and makes no mention of
health concerns as a factor in the formulation of housing policy. The
OECD further concluded that traditional concern over an adequate
supply of dwellings has largely dissipated as most countries have
achieved a balance or aggregate net surplus of dwellings over house-
holds (OECD). In its place are ‘questions concerning housing prices,
affordability, social segregation, maintenance and modernization,
and neighborhood quality.” (OECD, 1990, p. 8)

This perspective can be met at two levels. The first is that such
assessments are ill-judged or erroneous. The OECD suggestion that
the quantity of housing provision is sufficient in England is belied
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by recent studies of homelessness (AMA, 1989), which indicate that
the housing shortage extends beyond the problem of empty housing
being available in inappropriate locations. Furthermore, on a global
scale in 1987 it was estimated that 1000 million people lived in
grossly inadequate shelter and that 100 million had no shelter what-
soever (Goldstein, Novick and Schaefer, 1990).

There is an alternative approach to the suggestion, such as that
by the OECD, that housing policy is now restricted to the economic
arena and concentrated upon issues of distribution and quality —
where comfort, cost and life-style are the primary considerations.
It is that such analyses stop short of revealing the health impli-
cations of substandard housing. The OECD study identifies a shift
from quantity to quality concern and identifies common causes of
housing decay, which confirms the urgency that should be accorded
to healthy housing policies, such as those advocated by the contribu-
tors to this volume. The account of deterioration in the older inner
city housing stock and in social housing constructed since 1960 is
treated by the OECD as a concern of housing finance. Few would
deny that private cost and government expenditure are major factors
in the maintenance of the housing stock. Many would consider to
be deficient a housing policy which overlooked the contribution
that the home makes to the health of the community.

It is nonetheless important to recognize the financial implications
of housing renovation. Existent housing and not future construction
is the focus for a healthy housing policy in the UK and, to a lesser
extent, other industrialized societies. In the UK activity until
recently has been levelled at eradicating the deficiencies of the pre-
1919 housing stock, but recent claims that the post-war public
sector housing stock contains the latter-day slums (Byrne et al.,
1986) have prompted fresh initiatives.

Housing obsolescence and decay involves costly reinvestment in
the housing stock, and enforced improvement or repair interferes
with the rights of owners, placing on owner-occupier and landlord
alike substantial financial responsibility (Grigsby, 1967). The older
house tends to be more expensive to repair than the modern one
because the rate of depreciation increases exponentially with the
age of the dwelling (OECD, 1988, p. 84). In England, where there is
a high proportion of older housing, the mean estimated cost of
repair for dwellings built before 1919 was approximately ten times
that for dwellings built after 1964 (DoE, 1988, para. 4.17). The total
cost of repair was £12.6 billion. This latter figure may, however,
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disguise the disproportionately high cost of refurbishment of tower
blocks in the public sector.

The tendency recently has been to evaluate the condition of a
building on the basis of the cost of its repair. ‘The expenditure
required to carry out specified works provides a convenient measure
of disrepair and allows different characteristics to be summed on a
common base’ (DoE, 1988, Appendix F). There may be an unde-
niable convenience underlying the common basis for summing the
costs of disrepair, but an economic analysis is only meaningful
if it follows an evaluation of the health hazards presented. The
justification for interfering in landlord and tenant relationships in
the 19th century was that public health was threatened. The same
arguments today require the setting of standards which housing
should fulfil to avoid known health hazards. Health-based criteria
should precede analysis of the cost of any remedy, or a time-scale
within which it should be achieved.

Thus it should not be assumed that a cost evaluation is the only
available one; nor that an economic analysis is determinative of
appropriate activity. An accountant’s estimation, uninformed by
the health risks, might counsel the inappropriate improvement of
safe but unsightly conditions; or caution against an expensive
remedy, critical to the health of the occupiers.

Controlling conditions and compensating loss

The absence of universally applicable criteria for efficient measure-
ment and comparison is an obstacle to effective control. As Eric
Mood cogently demonstrates in Chapter 14, the international com-
munity has recently made considerable progress towards the articu-
lation of principles of healthful housing. The framework for estab-
lishing enforceable regulations for the control of unhealthy housing
conditions which he advocates, illustrates the possibility of the co-
ordinated improvement of international housing conditions, based
upon the best available scientific knowledge. The model of regu-
lation adopted in the USA has been the encapsulation of strict
performance criteria which a building must fulfil in state-wide hous-
ing codes (see Chapter 14 and Burridge and Ormandy, 1990). These
are enforced against landlords by the threat of prosecution for code
violation.

The form of regulation in Britain tempers punitive sanctions with
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protective subsidy and is described in Chapter 18. Local practical
initiatives to ameliorate substandard housing are dependent upon
central government support paid out by local authorities to indi-
viduals in the form of repairs or improvement grants. Such remedies
as local authorities can achieve are increasingly dependent upon
the poverty of individual occupiers, and their eligibility for grant
aid. The significance of health and housing research lies in the
potential for redressing such a trend by elevating concern for the
hazards of housing into the arena of public health rather than pri-
vate penury.

The professional entrusted with the diagnosis of unhealthy
houses in Britain is the Environmental Health Officer. The role is
susceptible to similar discrepancies in diagnosis of the building
as the doctor experiences in diagnosis of the patient — an aspect
considered in detail by Sonja Hunt in Chapter 4. Underlying the
Environmental Health Officers’ approach is the protection of the
occupier’s health. The efforts of the Institution of Environmental
Health Officers and others to promote an understanding of the
adverse health effects of substandard housing maintain the public
health ideal, but individual enforcement may still be confounded
by the restrictions of the medical model practised by the local
doctor. In such circumstances, housing conditions only become a
health concern when the general practitioner can diagnose cause
and effect. Those who turn to the courts are greeted with demands
that they must establish blame for their illness upon a specific
housing hazard. The legal notion of quantum of proof posits facts
as apple-like objects, the accumulation of a sufficient quantity of
which will tip the scales of justice either beyond the balance of
probabilities or reasonable doubt. The legal concept has itself been
the subject of considerable philosophical debate (Eggleston, 1983).
It is a construct peculiar to legal discourse and is to be distinguished
from notions of scientific proof and empirical verification employed
by most of the authors in this book. In Chapter 18 we argue that
the public protective and proactive powers of the local authority
are increasingly replaced by the individual reactive remedy of the
private law suit.

The tension between the collective and the public in contrast to
the individual and the private is replicated in the contrasting models
of social democracy and the free market. It is a theme expanded by
Clapham, Kemp and Smith (1990, p. 224), who explore housing
policy in the broader context of welfare provision. Their analysis

XXVil



INTRODUCTION

of market failure, whilst not specific to the relationship between
defective housing and the health of the population, can be drawn
upon in support of an expanded welfare provision for achieving
healthier housing.

In the past the impetus for reform has often depended upon
private philanthropy and a moral case for the alleviation of poverty
and the pursuit of social equality. In the 1990s the investigation of
unhealthy housing conditions has a strong claim for urgent consider-
ation as an issue of housing policy. It has already achieved some
recognition as an appropriate objective of health policy.

The health dimension
Diagnostic difficulties

The acknowledgement that positive objective benefits have accrued
since the deadly slums and insanitary sewers of Chadwick, Snow
and Simon’s day can obscure the significance of modern housing
hazards. The busy killers of the 1840s — cholera, typhus, and
diphtheria — have been largely contained and it is the prospect of
incurable illnesses at large that nowadays alarms. Some of the stud-
ies in this book are a reminder that traditional home threats of
hypothermia, respiratory illness and polluted water are still preva-
lent. Other conditions, such as condensation dampness and chemi-
cal pollutants, are modern phenomena. The health dimension of
poor housing incorporates the investigation of housing related ill-
nesses, their prevention and treatment, and the distribution of
health services within differing sections of housing consumption.

The pathology of housing-related illness, which is the subject
of the greater proportion of the studies in this book, exposes the
relationship between poor housing, poverty and ill health. In search-
ing for a causal nexus between the house environment and the
human condition they avoid the assumption that the provision of
healthy housing for all would eradicate illness, although they reveal
the potential threats that housing can harbour and the preventive
possibilities that would accompany a broader recognition of the
problems.
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Public health and private illness

Nineteenth-century reforms were directed towards sanitation,
water supply, space and fresh air. They were based upon the notion
that the miasma in the home, signified by foul stenches, carried
the contagions afflicting urban society. In the twentieth century
both miasma theory and the establishment of Sanitary Inspectors
to control offending houses seem quaint. The progress of curative
medicine, the provision of municipal housing and the improvement
in popular wealth have rendered the approaches of that early legis-
lation inappropriate, if not obsolete. The modern response to hous-
ing inadequacies has emphasized private initiative. Health and hous-
ing, however, are susceptible to the competing philosophies of
private endeavour or public welfare which go beyond either the
form of law or the method by which a service may be delivered. A
more fundamental contrast emerges from the studies represented
in this book, in which public health versus private illness is a
recurrent theme.

The 19th century phrase ‘safe as houses’ summed up the invest-
ment potential of property and was never intended as an endorse-
ment of the healthy conditions of dwellings. On the contrary the
stability of the property market was built upon the rapid expansion
of towns which harboured the diseases and epidemics for which the
Victorian era is also notorious. Parallels between the 1860s, the
beginning of Victorian concern for the iniquities of the rookeries
and tenements, and the 1990s, can be drawn. Both periods witnessed
a housing crisis most extreme at the centres of urban development;
in both ages arguments over social reform focused upon the compet-
ing claims of unrestrained market and interfering state; and on each
occasion housing reformers pointed to the effects that unhealthy
housing was having on the health of occupiers as a justification for
change.

Such similarities give credence to the notion that a New Public
Health is emerging, borne of 20th century slums and freshly dis-
covered diseases, but mindful of the social and psychological as
well as physical aspects of the environment (Ashton and Seymour,
1988). The home has been identified as a site for the practice of the
New Public Health. The renewed interest in the effects of housing
on the health of occupiers has arisen from a convergence of housing
circumstance, health policy and research endeavour. Preventive
medicine and health promotion have been the watchwords of health
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reformers (Ashton and Seymour, 1988). The home as a source of ill-
health has been identified in new investigations of housing hazards,
some of it reflecting occupational concern over illness-inducing,
sick buildings. Environmental impact has been felt on housing
estates as keenly as in the countryside. There has been a slow
acceptance that the purging of the city centres of back-to-back
houses has made way for concrete flats where condensation is
endemic. New allegations of housing market failure in the public
and private sectors have prompted fresh calls for healthy inter-
vention. It is against this background that the initiatives of the
World Health Organization’s call for national and local improve-
ment targets has resonated.

The public health approach, as Byrne and Keithley argue in Chap-
ter 3, accepts that combinations of individuals are identifiable,
whether as a community, class or other collectivity by reference to
common concerns or interests. It also suggests that health risks
endangering a community can be more effectively addressed by
remedial action directed towards the source of the hazard than can
be achieved by the curative treatment of isolated individuals.

In the health and housing field the dissociation of communities
into individuals occurs when an occupier consults a doctor because
of a housing-related illness or complains to an Environmental
Health Department about unhealthy conditions in their home. In
each case the problem is invariably perceived as one that affects
the individual and within the confines of the discipline of the
profession contacted, an individual remedy will be regarded as the
first priority.

Furthermore, as the first part of this book explains, in the investi-
gation of the source of the illness which is placing the community
at risk, the medical model predominates. This predicates the illness
suffered as personal to the patient and tends to do so to the
exclusion of conditions suffered by a community. The doctor is
master of the volume of knowledge and experience defining specific
illnesses. From observations of the patient’s plight accompanied by
scientific analysis of body temperature, blood, urine or other
sample, the doctor proclaims the symptoms of the illness, and
hence promotes a cure. The investigation may include inquiries
about the individual’s home circumstances, but the facts upon
which the medical opinion is based are derived almost exclusively
from the body of the patient. On the occasions when the doctor is
also informed by a visit to the patient’s home, it may be difficult
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to distinguish the poverty of the occupiers from the inadequacy of
the building. Even when unsatisfactory conditions are blatant, the
professional response is inevitably to attend to those problems
which are within one’s own expertise — doctors treat people, other
experts cure buildings. Escape from the hazards of the home lies in
the power of a local medical officer, to whom a general practitioner
will refer a patient who is perceived as suffering health problems
attributable to housing conditions. Medical officers, however, are
severely constrained in the allocation of housing on the grounds of
medical need. An applicant will invariably be required to establish
that they have special needs which are related to some disability
aggravated by their housing conditions. In Birmingham, for
example, bad housing alone is not considered a sufficient ground
for rehousing on medical grounds (Bakhshi, 1986). Local authority
medical officers, not to be confused with the defunct office of Medi-
cal Officer of Health, who previously presided over the Environmen-
tal Health Department. The modern medical officers are appointed
as health officials to intervene in housing. Their reliance upon
the medical model and the condition of the individual occupier
downplays the condition of the dwelling. Indeed even if an applicant
is successful and of high enough medical priority to be offered fresh
accommodation, the vacant house will be allocated to other tenants.
The health divide distancing rich and poor is thus accentuated
by a professional divide between general practitioner, community
physician and Environmental Health Officer.

Economies of health

The curative response also militates against a preventive solution
because of the fiscal tensions within health services. In a single
financial year, cure may be cheaper than prevention. The curative
approach assigns treatment of housing-related illnesses in Britain
to the columns of the budget of the Department of Health rather
than Environment. In so doing it relegates the cures to the rank-
ordering of a health authority’s priorities, rather than the preventive
subsidies of local government’s housing departments.

The escalating costs of treatments, the rising patient rolls and
the ensuing pressures on local health services encourage the
accountant’s caution concerning matters publicly expendable. Argu-
ment concentrates upon the relative efficiency of public and private
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sector provision (Culyer and Jonsson, 1986). In the confines of the
health authority, dispersed amongst doctors’ consulting rooms, the
economic influences on the identification and treatment of patients
sickened by their houses continue to operate. Home visits are
costly, and, as we have noted, the medical model dissuades investi-
gation outside the consulting room or clinic. Emphasis upon the
health effects of inadequate housing and the consequent transfer of
responsibility to the health professions raises important questions
concerning relativity of the risks revealed.

The establishment of a causal nexus between a house condition
and a specific illness only serves to place the problem within the
recent trend in health services for actuarial risk assessment.
Reliance upon treating the medical symptoms rather than remedy-
ing the housing cause gives rise to uncomfortable questions of
the apportionment of health resources and reduces the urgency of
response by reference to other pressing health needs. These ques-
tions are reflected in the British Medical Association’s handbook,
Living with Risk. The train of inquiry develops away from the
structure of housing in the direction of the plight of the patient
compared to other sufferers.

The potential that housing holds for health promotion is the
subject of a growing number of studies on the health needs of
particular sectors of society. These recognize the disproportionate
effects of housing circumstances on specific sectors, and the
unequal provision of health services across differing housing tenures
and localities. The elderly, the disabled, the young, women and
ethnic minorities are more exposed to housing disadvantage than
others, and such deprivation has significant implications for health
needs (Smith, 1991).

The diagnosis of the plight of the occupier has parallels with the
identification of the condition of the building. What is ‘poor’ hous-
ing? Damp may be uncomfortable or leave unsightly stains, but is
it dangerous? And if it may be dangerous, how much risk is there
that occupiers will become ill as a result? And even if they may
become ill, how does that risk of illness compare with other modern
hazards, like excess cholesterol, smoking or sunlight? And how ill
will they become? Will they catch a cold occasionally or will they
contract pneumonia and die? Even if they may die, what is the
chance of their dying relative to the chance of their being run over?
There may be a serious risk of significant ill-health, but is it a risk
that can be avoided within the available social resources? Does the
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proportion of those at risk justify the expenditure necessary to
mitigate the danger? And if it does, how does it compare with the
hazards faced by those without a home? Perhaps more people
become ill and die because they have no home at all than those who
suffer but survive longer in an inadequate one. Over-enthusiasm
for the economic model may be deterred by the inescapable, but
hopefully unacceptable, acknowledgement that it is cheaper to con-
done death than to expend resources upon preserving life.

The economic approach inherent in these questions reflects cur-
rent arguments over the cost of health services delivery. The poten-
tial for reducing the demands on such services by the amelioration
of the conditions that give rise to illnesses is obscured. The climate
that enabled housing policy to ignore the potential of the dwelling
to cause injury to health is now changing. In a similar way to
challenges that are being levelled at transport policy upon an appreci-
ation of the environmental dangers of the car and its potential
for causing injury to occupants and others, housing policy is now
vulnerable to demands for greater environmental control. It is a
process within which research plays a significant role.

Health and housing research has developed rapidly in recent
years, encouraged by a wider emphasis upon the unequal distri-
bution of health (DHSS, 1980; Townsend, Phillimore and Beattie,
1988). More recently, the need for a co-ordinated cross-disciplinary
research programme has been urged (Smith, 1989). The dissemi-
nation of research and the assembly of different research approaches
were the objectives of a series of conferences held at Warwick
University on the subject of Unhealthy Housing. The conferences,
at which the contributors to this book all presented papers, provided
a timely platform for the work of a growing number of researchers,
and illustrated the international character of the inquiry. Moreover,
the recent studies illustrate the value of the comfortably funded
epidemiological survey, as well as the potential for the more modest
local study of secondary data.

The research endeavours recorded below are motivated by
intrigue and the quest for explanation and elucidation. Their
assembly in this book seeks to sustain the arguments that housing
conditions contribute to the ill-health and premature death of some
occupiers, particularly those on low incomes; that housing is a
subject for concern and control as much as smoking, unbelted car
driving, or cruelty to animals; and that past efforts to safeguard the
health of many occupiers have been frustrated by successive refusals
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to acknowledge the conclusions of the research community, or to
insist upon higher standards of proof than are acceptable elsewhere.
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Part One

The Parameters of Health
and Housing Research






UNDERSTANDING THE
PROBLEMS OF HEALTH
AND HOUSING
RESEARCH

DAVID MANT

1.1
Introduction

Research into the relationship between housing and health is not
easy. This may seem surprising because the relationship between
poor housing and poor health is essentially self-evident. So why is
the relationship so difficult to prove? The main problem is that
inadequacy of housing is invariably associated with other hardships,
such as poor nutrition, poor sanitation and curtailment of personal
freedom, all of which prejudice health in its widest sense. In most
cases, it is neither necessary nor desirable to try to untangle these
threads of disadvantage. However, this is not an excuse for failure
to describe and document the extent of the housing problem in
Britain, nor the ill health with which it is associated. We have a
social duty to try to identify those specific aspects of the housing
environment which cause physical and mental illness, so that pre-
ventive measures can be taken. Research must be done and there-
fore the problems which will be met in undertaking this research
must be understood.
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1.2
Spot the method

The purpose of this brief chapter is to provide a layman’s guide to
the problems which beset the researcher in this field. It may act as
a starting-point for the aspiring research worker, but it is intended
primarily to help anyone interested in housing policy to read
research literature critically. Research findings must be seen in
the context of research methodology in order to understand the
limitations of the evidence and to act wisely in formulating policy
on the basis of research.

The process of understanding and interpreting research in the
medical field is often called ‘critical appraisal’. The first step in this
appraisal is the identification of the question the research is trying
to address and the method used to answer it. Identification of the
latter not only prompts the asking of key questions which deter-
mine the validity of the research, but also sets limitations on its
interpretation.

The research method used in housing-health studies can usually
be assigned to one of the following categories:

1. Descriptive: describes, and sometimes correlates, housing con-
ditions and health at one point in time.

2. Case-control: starts with ill people and compares their housing
situation to that of healthy people.

3. Longitudinal: follows people in different housing conditions over
time.

4. Intervention: records what happens when something is changed,
for example, in a controlled experiment.

5. Extrapolative: measures directly a presumed health hazard but
bases risk estimate on previous studies (often in a different set-
ting).

The ability to recognize these five methodological approaches is
the key to understanding and critically appraising housing-health
research. The algorithm shown in Figure 1.1 may help in deciding
which study falls into which category. A brief description of each
type of study is given, followed by some practical examples.
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Is the study reporting direct
observation of the housing

environment?
NO-—————— Extrapolative
study
YES
Does it start with ill people lL———————— Case control
or houses? PEOPLE study
HOUSES
Does it try to change things? YES ———=——— Intervention
study
NO
Does it follow people over time? — YES — — — — — — Longitudinal
study
NO

Descriptive study

Figure 1.1 Identifying the method.

1.3
Methods and their problems: descriptive studies

Identification

In a descriptive study the researcher simply tries to document
events. In the great majority of cases, the study unit is geographical
(e.g. an area or a collection of substandard dwellings) and the
research consists of a description of the state of the housing stock
and of the health of the occupants. There is no attempt at inter-
vention, nor at following individuals over a period of time, hence
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these studies are often termed ‘cross-sectional’ in methodological
textbooks. The observations made can be quantitative (e.g. the rela-
tive humidity of rooms) or qualitative (e.g. expressed feelings of
well-being or symptoms of illness), or a combination of both.

Problems

Social complexity

The health of a child in a poorly constructed tenement building
will reflect a myriad of influences including the capability of its
parents, the food it eats, the number of siblings it has, the smoking
habits of others in the household, the standard of hygiene and its
genetic make-up, as well as the physical characteristics of the house
itself. Moreover, many of these factors will interact with each other.
In this situation, it is extremely important to try to identify as
many of these different influences as possible, and to collect infor-
mation on those factors thought to be most important.

It must be recognized that, in some cases, the interrelation of
factors is so strong that any attempt to separate their effect can be
misleading. Many social indices (including social class itself] are
very imperfect measures of social situations. Many important social
variables which impinge upon health are difficult to characterize
and may act within traditional social stratifications. In other words,
there is a limit to the extent to which disentanglement is possible
and common sense must be applied before complex statistics.

Subjectivity and bias

The observations in a descriptive study must be made by someone,
and it is difficult to ensure that this someone provides an objective
and unbiased description. This is achieved best if the researcher has
no knowledge of events which might influence the factor being
investigated, for example, the investigator documenting ill-health
should be unaware of the housing situation of those being inter-
viewed.

Achieving an unbiased answer from those occupying poor hous-
ing, either about their housing conditions or their health status, is
even more difficult as they are invariably aware that their answer
may influence what happens to them. Studies based predominantly

6
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on self-reported housing defects or health problems should therefore
be avoided where at all possible.

Correlation and causality

A classic example of this problem is the very strong correlation
between sunburn and ice-cream consumption — this correlation
does not imply that one causes the other, but reflects the existence
of a third factor which causes both. A similarly strong correlation
may be demonstrated between poor housing and bad health and it
can be equally misleading to infer causality. Descriptive studies are
useful in forming hypotheses about causality but poor at proving
them.

One particular problem of which to be aware is the ‘trawling’ of
descriptive data for ‘statistically significant’ associations. It must
be obvious that if a 95% confidence level is taken as the indicator of
statistical significance, then the researcher will identify a spurious
positive association by chance in 5% ({one in 20) dips into the data.
Trawls are frequently done and are usually to be deplored.

If causality is suggested in a descriptive study, it is important to
look for two conditions:

(a) a clear consistent dose-response relationship between the
environmental hazard and the extent of ill-health;

(b) A biologically plausible relationship between the environmental
hazard and the illness in question.

If these two conditions are absent, a causal effect is unlikely.

Appraisal checklist

Three basic questions to ask about a descriptive study are as fol-
lows:

1. Has social complexity been taken into account? Have the rele-
vant social variables been measured adequately?

2. Are the observations objective? Were the investigators likely to
be biased? Were the subjects likely to have been truthful?

3. Are the investigators claiming causality? Is the relationship
biologically plausible? Has a dose-response relationship been
shown?
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1.4
Case control studies

Identification

Case control studies begin with the disease (or state of ill-health)
rather than the housing environment. They are an extension of the
medical case series but are taken further by selection of a ‘control’
group. A case control study of the relationship between housing
and asthma would recruit subjects with asthma, and a group of very
similar people without asthma, and would compare the housing
environments of the two groups. The advantage of the case control
study over both a case series and a purely descriptive study is that,
although it is a little more expensive, it is potentially much more
convincing.

Problems

1. Cases: It might be thought that in medicine a case is a case:
either someone has asthma or they do not. Unfortunately, this is far
from true. Not only has a comparable definition to be constructed,
perhaps taking into account levels of severity, but the method by
which these cases will be ascertained must be carefully considered
as controls (i.e. non-cases) need to be ascertained from the same
source.

2. Controls: Problems over case definition and ascertainment are
minor compared with the problem of selecting controls. The essen-
tial task is to choose someone. A balance must be struck between
‘undermatching’ and ‘overmatching’. If you match a 90-year-old
man to a 15-year-old girl, then their housing situation is likely to
differ by virtue of factors other than the illness. If you try to match
too closely, then there is no scope for identifying factors which may
have contributed to the illness.

Housing studies raise some particularly thorny problems for the
selection of controls. While it is common to match for area of
residence in non-housing studies, this may be inappropriate as
adverse housing characteristics relating to health may be geographi-
cally based. For most housing studies, general practice controls will
be ideal, but for studies where the environmental hazard is spread
over a wide but geographically discrete area (e.g. radon), the use of
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general practice controls will result in overmatching and a wider
selection base (e.g. the electoral roll) is appropriate. Hospital con-
trols have major disadvantages and should only be used after careful
consideration.

3. Recall: In all research studies concerned with environmental
problems the measurement of exposure to a particular hazard can
be problematic. Case control studies are no exception, and as they
often involve retrospective recall of events some time ago, they are
particularly liable to systematic failures of memory (the so-called
‘recall bias’). Not surprisingly, cases often remember key exposure
events better than controls.

4. Confounding: The main difficulty which must be addressed in
case control studies is that of ‘confounding’. In some ways, this is
a further example of the problem of social complexity, discussed
previously in the context of descriptive studies. A ‘confounder’ is
a factor which influences both exposure to a particular hazard and
(independently) the likelihood of an adverse health event. For
example, the method of heating may well act as a confounder in
studies examining the relationship between dampness and respirat-
ory disease: the method of heating clearly has a major effect on the
relative humidity of the dwelling, while at the same time combus-
tion products such as sulphur dioxide and nitrogen dioxide may well
exert an independent effect on respiratory function. This problem of
confounding is not terminal, and might be adequately dealt with
by matching and by appropriate analysis. But it can only be dealt
with if the potential confounding factors are identified and
adequately measured during the study.

Appraisal checklist

Three basic questions to ask about a case control study are as
follows:

1. Are the controls appropriate?
Are they under- or overmatched
Is the source of controls appropriate?
2. How is data on exposure collected?
Are subjects likely to have adequate recall of events?
Are cases likely to recall better than controls?
3. Have potential confounding factors been sought and measured?
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1.5
Longitudinal studies

Identification

A longitudinal study seeks to follow a cohort of people, some of
which will have been exposed to environmental hazards, over a
period of time. The occurrence of ill-health can then be compared
in exposed and non-exposed groups. Ideally this sort of study is
done prospectively (i.e. exposure and outcome is documentated ‘as
it happens’), but retrospective studies are also possible if exposure
and outcome can be easily documented from past records. Longitudi-
nal studies are very reliable but are expensive and time-consuming.

Problems

1. The right cohort: The choice of an appropriate cohort of people
to follow up is not easy and a balance must often be struck between
representativeness and feasibility. Some of the best cohort studies
have been done on unrepresentative groups of individuals (e.g.
nurses and doctors) simply because of the likelihood of good com-
pliance and ease of identification. The extent to which the experi-
ence of these special groups will reflect that of the rest of the
population must be considered.

2. Loss to follow-up: The main logistic problem in cohort studies
is maintaining contact with all participants, so that loss to follow
up is minimized. In the best cohort studies this loss is less than
1% per year but often performance falls below this ideal. Good
cohort studies also attempt to document changes of exposure as
well as health outcomes as the study progresses. This requires
regular contact with each member of the cohort.

3. Good exposure data: In prospective studies, where exposure is
measured from the beginning before the outcome of exposure is
known, then data should be good. In retrospective studies it is
possible that records may be better for those who have developed
disease — a similar problem to the recall bias in case control studies.
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Appraisal checklist

Three basic questions to ask about a cohort study are as follows:

1. Is the cohort representative?
Are the subjects in the study so unusual that generalization is
difficult?

2. How many subjects have been lost to follow up?
If loss is high (20% +), underestimation of hazard is possible.

3. Is exposure and outcome well documented?
Exposure is more likely to be a problem in retrospective studies.
More serious outcomes (e.g. death) are more reliable.

1.6
Intervention studies

Identification

Intervention studies are easy to identify because they report what
happens when someone tries to change something — usually, in this
context, they report a change in health in response to a change in
the housing environment. They are called ‘intervention’ studies
because, in general, they report deliberate attempts at manipulating
the environment. The easiest study of this type to interpret is
the ‘randomized controlled trial’ in which people are allocated {at
random) to an intervention or to a control group and the effect on
their health measured. Such trials are rare (but do exist) in the
housing field. They are ethical if genuine uncertainty exists about
the benefit of the intervention. Such a study is cited in the examples
section of this chapter.

A more complicated type of intervention study is the so-called
‘pseudo-randomized trial’ which reports the results of non-deliber-
ate interventions. This type of study is much more difficult to
interpret as it depends on an assertion of ‘natural randomization’
which has to be proven rather than assumed, but it allows compari-
son with a control population when a deliberately constructed trial
is unacceptable.

11
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Problems

1. Time changes: The most unsatisfactory intervention study is the
simple ‘before—after’ comparison. This is almost useless: invariably
it is impossible to dissociate benefit due to the intervention from
benefit due to the passage of time, however self-evident the benefit
of the intervention may seem. (If it is that self-evident, a study is
not needed!) A ‘control’ group is essential to an intervention study.
2. Selection bias: If people receive an intervention in an unran-
domized way, there is always a reason for their selection — they are
more deserving, more sick, more complaining, etc. These (often
implicit) selection criteria obviously effect outcome.

3. Subjectivity: This problem has already been mentioned in the
context of descriptive studies. If subjectivity is likely to be import-
ant, assessment should be done ‘blind’ — i.e. without the assessor
knowing whether the subject is in the intervention or control group.
A ‘double blind’ trial, where neither the subject nor the assessor
knows who is in which group, is obviously unlikely in the housing
context.

4. Size problems: Most trials are too small. They do not have
the ‘power’ to be likely to detect with statistical significance an
important difference in outcome between the trial groups. Import-
ant small effects are often missed. This is difficult for the non-
specialist to detect, but a good study reporting a nil result will state
what is the maximum beneficial effect which could have been
missed because of the study size.

Appraisal checklist

Four basic questions to ask about trials are as follows:

1. Is there a control group?
If not, the study is probably useless.

2. Were subjects randomly allocated to the intervention and control
groups!?
Much better if ‘yes’.

3. Was the assessment ‘blind’?
Again, much better if ‘yes’.

4. Was the trial small and negative? Was the power of the study to
detect a benefit stated?
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1.7
Extrapolative studies

Identification

In clinical medicine new pharmaceutical products are tested on
animals before they are given to humans. Expert committees have
to extrapolate from the animal experience to the likely risk to
people. In housing research ‘extrapolative’ decisions on policy have
to be made on the basis of evidence provided by animal research
and by high-level exposure of people to similar hazards in other
environments. ‘Extrapolative studies’ attempt AindirectlyA to esti-
mate risk on the basis of research in other settings.

Problems

1. Animal studies: Perhaps the two best examples of extrapolation
from animal studies involve formaldehyde and nitrogen dioxide. In
both cases, it has been proven that exposure of laboratory rodents
to high concentrations of these substances leads to adverse health
effects — nasal cancer in the case of formaldehyde and bacterial
infection of the lungs in the case of nitrogen dioxide. On the basis
of these experiments, and in the light of the known concentrations
of nitrogen dioxide (many produced by cooking) and formaldehyde
(from cavity wall insulation and furniture) in a significant number
of dwellings, quite high risk to humans was predicted. However, in
direct studies of human populations no evidence at all for human
carcinogenicity has been seen after long-term exposure to formal-
dehyde and the direct evidence of increased respiratory infection
related to nitrogen dioxide exposure is at best inconclusive. The
important point is that there is an inductive gap between animal
studies and human experience which must be appreciated.

2. High dose—low dose: The second area of extrapolative difficulty
arises from the need to estimate domestic risk from exposure to
proven human carcinogens, such as asbestos, tobacco smoke and
radon, which exist in far lower concentrations in most dwellings
than those at which the carcinogenic potential of the substance
was initially demonstrated. In the cases of radon and asbestos,
carcinogenicity was demonstrated in production workers exposed
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to very high concentrations in an industrial setting. With tobacco
smoke, the concentration of smoke inhaled by the active smoker
is in the region of 30-50 times greater than that inhaled by the
passive smoker, but the situation is again complicated by the differ-
ent chemical composition of inhaled and ‘sidestream’ smoke.

So there are two major problems:

(a) Itis often difficult to measure the exposure accurately and there-
fore the dose-response function is poorly defined, even at high
doses.

(b) An ‘inductive leap’ has to be made in extending the dose-
response curve backwards towards the origin.

These problems have been widely discussed in the scientific jour-
nals, particularly in relation to the establishment of safe exposure
limits for workers. The important point, once again, is to recognize
that statements such as ‘there is no safe limit’ are based on extrapol-
ation rather than direct observation, and that the confidence inter-
vals on many of the estimates of risk from low-level hazards may
be very wide indeed.

Appraisal checklist

Three basic questions to ask about extrapolative studies are as
follows:

1. Is the extrapolation from animal or high-dose human exposure?
If animal, is there any supportive evidence from human
exposure?

2. How secure is the dose-response relationship in the initial
(usually high-dose) setting?

3. What model is being used for ‘backward induction’?

Is the line constrained to pass through the origin?
What alternative models have been considered?

1.8
Practising appraisal

In order to help the reader to understand how to apply the appraisal
checklists, it is necessary to look at some practical examples. If
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possible, the papers cited should be obtained and read before proceed-
ing further.

Example 1

Damp housing, mould growth and symptomatic health state (Platt
et al., 1989).
Identification: descriptive study.

Checklist point 1: Is social complexity understood?

Yes. The authors made every possible attempt to identify and mea-
sure the important social variables, particularly smoking, which
were likely to influence outcome. They also acknowledged that it
is impossible to achieve this aim completely.

Checklist point 2: Are the observations objective!

Yes and no. There is little question of researcher-induced bias
because measurements of damp and recordings of illness were made
independently. However, the health outcomes were based solely on
the reports of occupants. No attempt was made to examine clinical
records (e.g. prescriptions or health service contacts) or to take
physiological measurements (e.g. of respiratory function).

Checklist point 3: Are the investigators claiming causality?

Yes. The biologically most plausible health outcome of damp,
mouldy housing is persistent cough and wheeze. There was no
significant difference in the proportion of adults in damp or mouldy
households reporting these symptoms, but there was a significant
difference (of about 12%) in children. There was also a significant
dose—response relationship between these symptoms and dampness
and air spore count in both adults and children. Causal relationship
with other symptoms (the demonstration of which involves many
significance tests and approaches trawling status) is less secure.
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Conclusion

A very good descriptive study. The main weakness is the lack of
objective measurement of health outcome — it might have been
better to concentrate on fewer outcomes (just respiratory symptoms
perhaps) and to document these more fully.

Example 2

Acute lower respiratory tract infections in infants: the influence of
central heating systems (Scott and West, 1981).

Identification

Longitudinal study.

Checklist point 1: Is the cohort representative?

Yes. It concerns an unselected group of children from one general
practice based on a housing estate in Cardiff.

Checklist point 2: Loss to follow-up

12% of children were lost to follow-up because parents moved. It
is possible that this introduced bias, if those who moved were
mainly those with symptoms due to hot air heating, although this
bias must be small.

Checklist point 3: Documentation of exposure and outcome

Exposure measurement is obviously straightforward and reliable
(hot air or radiator heating). Outcome data is less reliable; it is based
on presentation of acute infection to a doctor and the prescription of
an antibiotic for chest signs. Although it is unlikely that doctor
behaviour was biased by heating type, presentation of symptoms to
the doctor might have been.
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Conclusion

The study conclusion, that severe respiratory illness is not related
to type of central heating, is reasonably secure, although the study
was fairly small and the power of the study to eliminate the possi-
bility of a small effect is limited. More important, it is still possible
that the ‘rumours’ that prompted the study are true and that hot air
heating causes significant and important ‘minor’ respiratory effects
such as persistent cough. (Such symptoms can be objectively mea-
sured by tape recording.)

Example 3

A prospective randomized trial of the value of rehousing on the
grounds of mental ill-health (J. Chron. Dis., 1986).

Identification

Intervention study.

Checklist point 1: Control group!?
Yes.

Checklist point 2: Random allocation!

Yes — patients were allocated according to the order of entry into
the study, which was effectively random.

Checklist point 3: Blind assessment!?

No — the main outcome measure was a self-administered psychi-
atric questionnaire. It is impossible to ‘blind’ the occupant to their
housing situation.

Checklist point 4: Small and negative!
Not applicable.
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Conclusion

The main problem with this trial is, as the authors admit, that
those not rehoused might be motivated to continue to demonstrate
mental ill-health to justify eventual rehousing. The ethical justifi-
cation for random allocation of medical priority was that the usual
chances of rehousing of study subjects was considerably less than
50%.

1.9
Avoiding problems

Simplicity

Good research progresses by small, simple steps. Simple questions
and careful specific measurement of outcomes reduce the need for
complicated statistical analysis. Statistics are essential to indicate
the (inevitable) uncertainty in any research measurement and (some-
times) to disentangle complex relationships. But the best research
papers seldom need complex statistics and should be comprehen-
sible, even to the layman.

The other advantage of simplicity of question is that it makes
policy-making much easier. It is very difficult to know how to
respond to a general statement that poor housing causes poor health.
However, if a clear relationship can be demonstrated between respir-
atory disease, internal dampness and the insulational properties of
the building, then the implications of the findings are apparent to
everyone.

Scientific measurement

A major criticism of much research into housing and health is the
lack of scientific measurement. Scientific measurement does not
exclude qualitative research, but demands rigorous assessment of
error and validity. In order to achieve this, medical researchers must
involve Environmental Health Officers and other specialists in
building construction to characterize the physical attributes of the
dwelling. For the environmentalist, it means enrolling the help of
social and medical researchers who have expertise and experience
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in measuring health outcomes. For all groups, it means that
exposure and outcome must be measured independently.

Internal quality

Medical research has become better at objective measurement in
recent years but ground has been lost by the failure to take account
of health outcomes other than absence of bodily pathology. This
requires qualitative techniques which in the past have been the
preserve of the social scientist. However, social scientists will point
out that qualitative research should be as rigorous (or, perhaps,
even more rigorous) than biomedical research in its internal quality
control. This means that questions of validity, internal consistency
and repeatability of measurement instruments must be carefully
assessed and documented. In some cases, this can be achieved in
small studies by using previously validated questionnaires as survey
instruments. In new areas of research, it means that pilot studies
must be planned in which the survey instruments are carefully
tested with prior agreement on acceptable limits of validity (and
decision thresholds for starting again if necessary). These con-
straints may seem unnecessarily onerous, but unless they are rigor-
ously adhered to, then the dogma that ‘if you can’t measure it with
a ruler then ignore it’ will continue to influence researchers and
decision-makers.

Interagency collaboration

It must be obvious from the above comments that research into
the relationship between housing and health must be an interagency
task which involves experts in building construction and design,
as well as environmental health workers and medical and social
scientists. Research projects which harness all these agencies are
usually better than those which do not. Nevertheless, different
career structure and methods of funding, and even geographical
barriers, have in the past discouraged these groups from working
together. The development of a research institute concerned primar-
ily with housing and health, with a firm academic base, would be
a major step forward.
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Overcoming depression

This short chapter will have failed if it did not induce some sense
of depression at the enormity of the problems involved in research
into the relationship between housing and health. This is an area
where huge amounts of energy can be expended with very little
return. However, it is also an area where there are a number of very
important unanswered questions, and where there is the potential
for influencing social policy to achieve major measurable improve-
ments in the public health. It cannot be said too often that major
improvements in the public health are invariably preceded by care-
fully written and well-documented descriptive reports of social ills.
It is not important to try to prove causality if the description of
circumstance is accurate and well illustrated.

The amateur researcher

The advantage of the descriptive study is that it is not necessary to
be an expert to undertake it. The basic requirement is to be factual,
to quantify and to make objective measurement as far as possible
and to try not to sensationalize or to make causality claims beyond
the evidence collected. It is also possible for relatively non-experi-
enced research groups to carry out more sophisticated studies suc-
cessfully, but much energy will be saved by deciding on an appropri-
ate methodology at an early stage and seeking appropriate help from
an established research group. It does not matter whether or not
this group has previous experience of research in the same field
(although, of course, it helps) so long as they have experience of
working with that particular methodology. Again, the establish-
ment of a network which would improve access to these points of
expertise would help a great deal, and could be an important func-
tion in a centrally resourced agency.

A last word

The prerogative of the author is to have the last word. In December
1987, I ended a paper on the subject of research into housing and
health by concluding that ‘future research should be limited to
examining the relationship between the specific quantified charac-
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teristic of the housing environment and a biologically plausible
health outcome’. There is still much to be said for this approach,
although I feel in retrospect that it was unnecessarily harsh.
Researchers like to feel that they have special expertise but the
word ‘research’ should not be used to make the activity inaccessible
to the non-professional. Most of the problems outlined are ones of
common sense and can be identified and solved without specific
training. A local tenants’ association can undoubtedly carry out a
competent and necessary ‘research’ study into local problems and
perceived needs. The constraint on the tenants’ group is to ask
themselves the key questions outlined here, and the duty of the
expert researcher is to make themselves available to try to provide
some answers. For specialized research groups, the way forward is
to combine the skills and new technologies of measurement of
attributes of the housing environment with the increasingly sophis-
ticated qualitative and quantitative epidemiological research tools
used in university departments of public health.

1.10
Further reading

For those interested in reading further, our 1986 review of housing
and health commissioned by the Building Research Establishment
(Mant and Gray, 1986) provides a very full bibliography of more
than 200 studies ready to be critically appraised. There are a number
of specialist texts on research method and three of the most readable
are Kahn's text on epidemiological method (1983), Breslow and
Day’s text on case control studies (Breslow and Day, 1980) and
Abranson’s (1974) text on survey methods. A book with a strong
medical flavour, but a very readable and authoritative approach to
trial design, is Hulley and Cummings {1988). However, the best
way to start to design research is to find out what has been done
before and to learn from the mistakes (and successes) of previous
workers. Re-inventing the square wheel is a common and wasteful
process.
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2

USING PUBLISHED
DATA TO ASSESS
HEALTH RISKS
COLIN THUNHURST

2.1

Social scientific investigation and the use of secondary
data

The distinguishing feature of social scientific investigation is its
inability to conduct controlled investigation. The (theoretical)
method of the ‘natural’ scientist is to scrutinize hypothesized cause-
and-effect relationships by performing pairs of matched experi-
ments. To one group, the ‘experimental group’, an agent will be
applied which is suspected of inducing a particular change. The
group’s progress will be monitored to see if the change does actually
occur. To ensure that the change is not merely the product of the
passage of time, or some other extraneous factor, progress will also
be monitored in a ‘control group’. That is, a group will be chosen
whose characteristics have been, as far as is conceivably possible,
matched to those of the experimental group in all relevant respects.

Thus a scientific investigation of the relationship between hous-
ing dampness and health would consist of taking two groups of
residents matched according to their sex, age, occupations, health
records, housing histories, etc. and allocating one group to housing
that was damp. The other group would be given housing that was
identical in every respect except that it was dry. Their respective
health histories would be traced, with adequate checks that other
matched characteristics had not changed significantly. Any differ-
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ences in the health histories could be legitimately presumed to
have derived from their differing housing circumstances.

Such an experiment is clearly neither practically nor ethically
permissible. So the social scientist must adopt other methods. One
such of these is the social survey. Examples of social surveys and
their value in investigating the relationships between health and
housing conditions are discussed and exemplified elsewhere in this
book (see generally Chapter 3 and Part II, below). Given the inability
to control the allocation of housing, the social scientist will investi-
gate the differences in health circumstances that actually do exist
in the population. By process of social survey, that is asking a
range of questions concerning the respondents’ social, demographic,
environmental and other circumstances, the social scientist will
analytically remove all other factors that might be related to vari-
ations in health experiences between groups (that is, controlling
after the event, rather than before). When this has been done, what
is left will be ascribed to varying housing circumstance.

Social scientists are inevitably on more dangerous ground than
natural scientists because there is always the possibility that there
is an extraneous intervening factor that they have failed to pre-
empt and measure, and thus which is not adequately ‘controlled
for’ in their post-survey analysis. Theoretically, the natural scientist
has precluded this possibility by the precision with which he or she
has matched experimental and control group members (ironically
the best method of matching is generally to allocate by process of
randomness). As a consequence of this, even the most laboriously
and carefully designed social survey rarely presents totally conclu-
sive evidence of the relationships between two factors. At best,
they add to the weight of ‘circumstantial’ evidence.

Social surveys are costly and time-consuming. They can often be
intrusive with very little real benefit to the participant; and for
the reasons outlined above, they can often be inconclusive. Social
scientists have not always used social surveys diplomatically. Inves-
tigators have not always been as energetic in feeding back the
results of surveys to their ‘subjects’, as they have promised they
would be when seeking prior co-operation. The subjects become
objects, leading to a resentful feeling among certain ‘interesting’
groups within the population that they are overly surveyed, and
treated like rats in mazes. This is not to say that social surveys are
valueless. As is well illustrated elsewhere in this book, they can
often produce revealing results, and may be worth conducting for
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other reasons than ‘academic’ social investigation. But there is a
tendency to rely too heavily upon them.

Wherever possible, social investigators, before embarking upon
large social surveys, should check that the information they are
seeking is not ‘naturally’ occurring. Large amounts of data and
information are already collected on individuals. Some are held as
personal records (in hospitals, benefits offices, housing departments,
etc.). Much more is available on groups in aggregate (cumulated by
geographical location or by social grouping). Subject to obvious
strictures on personal privacy and confidentiality, these may pro-
vide valuable sources. The sheer volume of secondary data already
available would suggest that they might be more adequately
exploited. To generate anything approaching such a quantity would
require a very large number of purposefully designed social surveys.

In this chapter we look at the way that the rediscovery of
inequalities in health has generated a renewed interest in the
exploitation of secondary sources of data. Specifically, we consider
the value of the local ‘Black Report’, a systematic investigation of
the inequalities in health that exist within a specific locality. In
particular, we consider whether the recent proliferation of local
reports could provide us with a much-needed database for the
further investigation of the relationships between housing circum-
stance and health condition.

2.2
The rediscovery of inequalities in health

The 1980s saw inequalities in health resurface as an item on the
research, policy analysis and political agendas. The decade opened
unpromisingly. In August 1980, the newly elected Conservative
government surreptitiously attempted to ‘suppress’ the findings of
the Working Party on Inequalities in Health, which had been estab-
lished by their Labour predecessors (see ‘Introduction’ to Townsend,
Davidson and Whitehead, 1988). At the time, they could hardly
have been expected to have foreseen the cause célebre that they
were creating, the interpretations of their actions which would
follow and, above all, the explosion of interest in the issues that
was to come. However, twelve years on, with the benefit of hind-
sight, and several further attempts at the suppression of ‘uncomfort-
able’ findings later, it is hard not to draw the conclusion that they
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were perhaps only too well aware of the significance of the Working
Party’s report.

The government’s handling of the publication of the Black Report,
as it came to be known after the chair of the Working Party, Sir
Douglas Black, has now been well chronicled (see Townsend, David-
son and Whitehead, 1988, which also includes a slightly shortened
version of the original report). The irony of the report’s reception
is that the Working Party itself had essentially said nothing that
was new; they produced no original research findings. What they,
and their supporting research staff, had done was to collect together
painstakingly, sift and re-present, evidence from a wealth of existing
studies. They relied exclusively on secondary sources and secondary
analyses. It was the cumulated weight of these that proved so over-
whelming; and for a newly elected government firmly committed
to the unqualified benefits of a capitalistic system of governance
(and its necessary unevennesses) also proved so damning.

After carefully establishing their own conceptual framework,
reviewing the available evidence on mortality and morbidity
inequalities as they related to social class, reviewing similarly avail-
able evidence on systematic inequalities in the availability and
usage of health services, and making some revealing international
comparisons, the Working Party considered a range of explanations
for the consistency of the relationships that they had exposed. What
they did not do was to conclude their report with an abstract aca-
demic discourse on the nature of their general findings. Rather,
they went on to offer a detailed strategy incorporating a specific
action programme, which spelt out some concrete steps that could
be taken to attempt a long-term rectification of the sorry picture
that they had revealed. Within the overall strategy, there was neces-
sarily a number of specific recommendations relating to the area of
housing,.

These recommendations were based on their conclusions that:
‘Housing conditions are associated with health status in a variety
of ways’ (Townsend, Whitehead and Davidson, 1988, p. 188). This
was an assertion they substantiated with reference to a wide range
of studies which related to forms of heating, overcrowding, high-
rise living, homelessness, absence of facilities, forms of tenure, etc.

The publication of the Black Report proved to be the catalyst
albeit somewhat slow-acting for an explosion of interest, and an
explosion of attention to issues of inequality, poverty and health.
The Working Party’s offered strategy was less one for the health
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services than a strategy for social and economic services. Within
this, it offered a newly invigorated role, indeed a raison d’étre, for
local authorities who were by the mid-1980s reeling under repeated
central government measures aimed at condemning them to insig-
nificance. Through the Black Report, health had been firmly placed
back on the agenda of local government, though it did take a number
of years for this realization to emerge.

Slowly, local authorities began to deliberate on the implications
that the findings of the Black Report had for them. As they did,
two important empirical questions necessarily followed: ‘To what
extent are the national inequalities reported within the Black
Report replicated within our own area?’; and ‘To what extent do
these translate into geographical inequalities?’.

To answer these questions local authorities, and subsequently
(often in collaboration) local health authorities, began to com-
mission their own local ‘Black Reports’ (see e.g. Thunhurst, 1985a).
As had the original Black Report, these local reports relied very
strongly on secondary data sources.

The methods of analysis of the local reports have tended to be
quite similar. They have normally been conducted at a ward level
of aggregation using mortality data derived from primary mortality
tapes (coded records of death certificates produced by the Office of
Population Censuses and Surveys for regional health authorities)
and social and economic data derived from the 1981 Census of
Population. Where wards are inappropriate, the data will have been
re-aggregated (for example, in view of the particular social geography
of the City of Stoke-on-Trent, Thunhurst and Postma, 1989, re-
aggregated wards into ‘neighbourhoods’ to highlight the systematic
pattern of that city’s internal health variations).

A range of different composite measures have been used to repre-
sent the more complex nature of ‘social deprivation’ or material
poverty (see Thunhurst 1985b, 1989). Due to the absence of avail-
able morbidity data, the health side of the equation has generally
been represented by mortality (death rates). Figure 2.1 shows the
contrasting pattern of ward by ward inequality in mortality that
has been revealed by a selected range of such local studies.

Alongside these studies based on the analysis of secondary
sources of data, geographically targeted primary studies have also
been conducted to investigate more rigorously the health problems
of specific areas and estates (see e.g. Betts, 1985, and Ginnety, Kelly
and Black, 1985). In the latter of these two studies, housing ranked
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Target 1: By the year 2000, the actual differences in

health status between countries and between groups within
countries should be reduced by at least 25% by improving
the level of health of disadvantaged nations and groups.

Target 6: By the year 2000, life expectancy at birth in the
region should be at least 75 years.

Target 16: By 1995, in all member states there should be
significant increases in positive health behaviour, such as
balanced nutrition, non-smoking, appropriate physical
activity and good stress management.

Target 27: By 1990, in all member states the

infrastructures of the delivery systems should be organized
so that resources are distributed according to need, and

that services ensure physical and economic accessibility and
cultural acceptability to the population.

Figure 2.1 Health for All Targets: examples.

as the principal concern of the investigators before and after conduct-
ing the study.

By 1986, new information was accumulating at such a rate that
the then Health Education Council commissioned an update of the
Black Report. The revision, entitled ‘The Health Divide’ (White-
head, 1988 in Townsend, Davidson and Whitehead, 1988), drew
upon a number of new sources: academic papers; the locally
produced analyses; and the findings of the begrudgingly released
analyses conducted for the 1979-83 Decennial Supplement on
Occupational Mortality (OPCS, 1986). In many quarters, the form
of the release of this latter source has been interpreted as another
act of suppression (see Thunhurst, 1991). The publication of ‘“The
Health Divide’ was to prove to be the last act of the Health Edu-
cation Council. It has been replaced by a newly constituted Health
Education Authority. Thus throughout the decade discussion on
the topic of health inequalities has been accompanied by a high
level of political controversy.

2.3

Programmes of action
The Black Working Party offered the framework for analyses and
the fragments of a programme of action, but the structural context

for the development of a more comprehensive strategy was to be
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provided by the World Health Organization (WHO) and its European
Regional Office. In 1977 the World Health Organization had adopted
its global strategy of Health for All by the Year 2000. This was
given a more concrete form in the Declaration of Alma Ata that
followed in 1978. The European Region of the WHO moulded this
strategy into a series of 38 targets that were adopted in 1984 (WHO,
1985).

The Targets were grouped under six headings: Health for all in
Europe by the year 2000 (Targets 1-12); Life styles conducive to
health (Targets 13-17); Healthy environment (Targets 18-25);
Appropriate care (Targets 26-31); Research for health for all (Target
32); and Health development support (Targets 33—8). The Targets,
examples of which are given in Figure 2.2, were based on the prin-
ciples of equity, health promotion, community participation, multi-
sectoral co-operation, primary health care and international co-oper-
ation, and were seen to relate as demonstrated in Figure 2.3. They
incorporated time-scales that were defined accordingly.

Target 24, within the Healthy Environment group of targets,
explicitly identifies problems of housing, per se, as problems of
health. It states: ‘By the year 2000, all people of the Region should
have a better opportunity of living in houses and settlements which
provide a healthy and safe environment.” This is expanded in the
Targets report (WHO, 1985, p. 89), as follows:

The achievement of this target will require the acceleration of pro-
grammes of housing construction and improvements; the development
of international health criteria for housing, space, heating, lighting,
disposal of wastes, noise control and safety, while taking into account

the special needs of groups such as young families, the elderly and the
disabled.

In 1986, the WHO European Region launched its Healthy Cities
Programme whereby exemplar cities throughout Europe were selec-
ted to pursue city-wide healthy strategies in pursuit of Health for
All by the Year 2000 moulded broadly around the Region’s 38
Targets (Ashton and Seymour, 1988). Within Britain an increasingly
large number of cities and towns — inspired by the WHO European
Region, but independent of it — have launched their own healthy
city/healthy town programmes. Most have joined together under
the umbrella of the UK Health for All Network, formerly the UK
Healthy Cities Network.

Characteristic of the British adaptation of the Healthy Cities
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By Health
2000 improvement
T aims
)
[ [ ]
By Life style Environmental Care system
1990 changes changes changes
or
1995 = i I
T [ 1
Research Health
E‘ggge development
support

Figure 2.2 WHO European strategy for Health for All by the Year 2000.

To improve the health of Sheffield people,
especially of those sections of the population
whose health chances are poorer than average.

]
Reduce inequalities in health

Maximize physical, mental Reduce disease, disability
and emotional well-being and avoidable deaths
and health potential T
L
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Research Community Education
and Planning health and
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Figure 2.3 Healthy Sheffield 2000 strategy, working model: September
1989.

model has been an accentuation of the dimension of inequality,
following the interest and concern that followed the publication of
the Black Report. Thus the City of Sheffield, in their Healthy Shef-
field 2000 Strategy, has taken the WHQ’s Target 6 (see Figure 2.2)
and reformulated it. ‘By the year 2000 the variation in life expect-
ancy between the most and the least parts of Sheffield should be
reduced by 50 per cent’ (Healthy Sheffield 2000, 1987).

The overall strategy has been reconceptualized and reformulated
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Table 2.1 Health Sheffield 2000: Target 24, Healthy homes

By the year 2000, significant progress will have been made towards
ensuring that every citizen has a home which is in a satisfactory physical
condition, of a design appropriate to the needs of those who occupy it
and which is in an environment conducive to the development of a
healthy, active and fulfilled community:

24.1: By the year 1990, substantial progress should have been made
towards developing and implementing housing policies which
enable service delivery to become more responsive to the needs and
preferences of the users of the service

24.2: By the year 2000, over 60% of council dwellings currently identified
as unsatisfactory (around 30 000 dwellings) should have benefited
from substantial repair works, improvement or modernization

24.3: By the year 2000, approx. 60% of pre-1919 dwellings in the private
sector currently identified as unfit, substandard or requiring
substantial renovation (around 15 000 dwellings) should have been
improved to give satisfactory accommodation by modern
standards

24.4: By the year 1995, a substantial number of homes for rent, built to
modern space and mobility standards, and of predominantly 2-
storey traditional design should have been provided

24.5: By the year 1990, new or improved heating systems should have
been installed to around 28 000 council dwellings

24.6: By the year 1995, suitable accommodation should be provided for
600 mentally ill and 200 mentally handicapped people who are to
be discharged from hospitals and hostels under the Community
Care initiatives

24.7: Up to 1990, adaptations to make existing dwellings more suited to
the needs of people with disabilities should continue at least to
their present level

within Sheffield to reflect this increased attention to inequalities,
and to provide more substance to the facilitating structures on
which the strategy is constructed (see Figure 2.4, taken from
Healthy Sheffield 2000, 1989).

Again, reference to the topic of housing illustrates this reconcep-
tualization and a more finely tuned attention to programmatic
detail. The WHO Housing Target 24, has been substantially
expanded in the Healthy Sheffield Targets (Table 2.1).

The Health for All by the Year 2000 approach, incorporating, as
it does, explicit written targets, draws attention to the need to be
able to carry out an accompanying monitoring process. This has
prompted exercises, conducted both at the European regional level
and within the UK, to establish a set of indicators which could be
used to monitor progress towards achievement of the targets. And
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SECONDARY STUDIES

in the British context, the added emphasis on inequality has implied
a need to monitor progress within towns and cities, as well as at a
city-wide level.

It has always been anticipated that a number of the monitoring
indicators would be ‘soft’ indicators, requiring primary data collec-
tion. But for regular monitoring, the repeated conduct of primary
surveys is prohibitive. Thus the most effectively deployed data
sources would need to be secondary ones, available only from rou-
tinely available data sources. In the light of this, the UK Healthy
Cities Network commissioned a study on core indicators which
highlighted, inter alia, steps that the members of the Network
might take to improve the usefulness of secondary data sources for
these purposes (Thunhurst, 1989).

2.4
Secondary studies: housing as an explanatory variable

The report of the Black Working Party was far from the first to
employ secondary data to look at health inequalities. Nor was it
the first to relate these to variations in the social and economic
environment. There already existed a number of studies, some of
which were referred to by the Working Party, which had employed
secondary data sources, to endeavour to ‘explain’ variations in
health status measures in terms of variations in the distribution of
housing variables. Analytically, they tended to use techniques of
multiple regression — these take a single ‘dependent’ variable (here,
the health indicator) and find a weighted additive combination of
‘independent’ variables (here, the housing and related indicators)
which statistically fits it most closely.

Brennan (1978) and Brennan and Lancashire (1978) analysed 1971
county borough data against mortality rates to investigate the
effects of housing density, amenities and tenure, controlling for
social class. Fryer et al. (1979) employed housing indicators,
together with a wider range of other social and economic indicators
derived from the 1971 Census in a similar analysis. These, and
some subsequent studies, have endeavoured to isolate housing as a
specific explanatory factor.

In contrast, other studies have employed a very wide range of
non-purposefully selected Census indicators, which have included
among them housing variables, in the hope that the analytic powers

33



USING PUBLISHED DATA TO ASSESS HEALTH RISKS

of the computer would somehow sort out the conceptual wood
from the numerical trees. This approach has been criticized in the
grounds that analysis and analytic computing power should not be
deployed as a substitute for analytic thought — or to co-opt the now
rather dated acronym: GIGO (Garbage In, Garbage Out). It has been
further argued that Census variables should only be selected after
a process of clear and explicit conceptualization of terms such as
‘social deprivation’, translated, as far as the range of topics in the
Census permits, into identified direct and indirect indicators (Thun-
hurst, 1985b).

In either event, the empirical analyst is confronted with a metho-
dological conundrum, derivative of the methods of the social scien-
tist outlined above, which no amount of improvement in data
sources can iron out. Housing is only one factor in the complex
web of interacting forces that constitutes deprivation. Causally,
housing deficiencies interact with other dimensions of poverty,
such as poor employment, poor nutrition and poor access to trans-
port, in such a way that it is impossible {some would say dangerous)
to attempt to disentangle them. Apportioning blame (i.e. ‘45% of
variations in ill-health are accounted for by variations in poor hous-
ing’) will be interpreted to ignore the effect of these interactions.
On the other hand, not to do so, and to lump everything into
generic terms such as ‘deprivation’ will be interpreted as a failure to
pinpoint contributory factors and thus also as a failure to make a
significant contribution to policy debate.

The conundrum is well demonstrated by the results of the analy-
ses that have contributed to the recent local ‘Black Reports’. Thun-
hurst (1986), drawing upon the results of the Health and Poverty
study in Sheffield, directs attention to the comparative statistical
significance of ‘direct’ poverty indicators, such as unemployment
rates, or ‘indirect’ poverty indicators, such as car ownership, in
relation to the significance of housing variables. This is partly a
product of the poor conceptualization of ‘bad housing’ which is
possible employing Census indicators, but also a product of the
complexities of the interacting relationships involved.

It should be stressed that the conundrum is only highlighted by
analytic studies that employ secondarily derived data sources. It is
not resolved only by studying or using housing variables.
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2.5
Alternative views of the process of research

At one level, it could be argued that the conundrum exists only
because of the reductionist assumptions that have become so deeply
embedded in our understanding of what constitutes knowledge and
thus also what constitutes research. Knowledge is typically seen as
understanding small fragments of the world. Depth of knowledge
is seen as a greater understanding of even smaller fragments. The
method of achieving this knowledge is the prescribed process of
scientific discovery, implicit in the method of the ‘natural’ scientist.
This has been outlined above and has been most rigorously articu-
lated by Sir Karl Popper (see e.g. Popper, 1972). Through a process
of piece-by-piece isolated experimentation science aims to build
knowledge in an incremental fashion. Thus, to demonstrate and
isolate the health implication of housing, it is necessary to demon-
strate, ab initio, the ‘significance’ of an isolated statistical relation-
ship between a health variable and a housing variable. The process
of research can easily degenerate into an undifferentiated trawl for
significant statistics.

It is not an appropriate place to embark on a lengthy discourse
on the nature of alternative philosophies and practices of science,
nor the alternative statistical procedures that will be needed to
accompany them. Social scientists have become increasingly disen-
chanted in endeavouring to mimic the natural sciences. And more
recently, rather than attempting to adapt the methods of the natural
scientist, social scientists have begun to develop more appropriate
methods of their own. Methods of action or participatory research
attempt to discover knowledge and theory which is ‘grounded’, that
is rooted in the understandings of the social actors themselves,
rather than aspiring to produce the more absolute ‘objective knowl-
edge’ of the Popperian natural scientist (see e.g. Charmaz, 1990, or
the various contributions in Reason and Rowan, 1981, or Mangham,
1987).

Alternative approaches to the production of knowledge demand
appropriate analytic procedures. The classical method of statistical
hypothesis testing incorporates Popperian assumptions that knowl-
edge is the product of sequential one-off experiments. The Bayesian
approach to statistics is incremental; experiments (or observations)
produce new information which is taken with existing information
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(prior beliefs) to produce new knowledge (posterior beliefs). Thus
methods of Bayesian statistics offer the potential, if not yet always
the actual methods, to accompany this more progressive (in both
senses) perspective on the process of accumulation of knowledge,
while still maintaining sufficient rigour. (For a most useful illustra-
tive discussion of the value of adopting a Bayesian perspective when
studying the health effects of waste disposal see Sheldon and Smith,
1991.)

In addition, classical statistical methods incorporate assumptions
about the process of accumulation of knowledge that bare little
relationship to the way that knowledge does actually accrue. They
are, as a consequence, inherently conservative. The method of hypo-
thesis testing puts the burden of proof on disproving a null hypo-
thesis. Thus it will be taken that there is no evidence of a health
hazard unless there is overwhelming (typically, less than a one in
20 probability) that observed differences could have occurred as the
mere product of chance. Thus given the very small samples that
are often (necessarily) involved in the study of particular hazards
(asbestos workers, people living near nuclear installations, etc.),
critical limits will only be reached when at an intuitive level the
health consequences have reached near-epidemic proportions.
Repeatedly, classical statistical methods have been able to alert us
to the existence of health hazards (e.g. the relationship between
asbestos-related diseases and the asbestos mill at Hebden Bridge) at
precisely that time when the last thing that was needed to identify
them were sophisticated analytical procedures.

In practical terms, the implication is that while it is important
to continue, cumulatively, to increase our understanding of the
ways in which poor housing conditions affect health, programmatic-
ally, we should look to act on lower margins of ‘proof’ and in ways
that see housing factors as intertwined in a network of social and
environmental influences on health.

2.6
Strengthening the use of secondary sources
Within this perspective, the value of housing analyses based upon
secondary sources is clearer. They will not provide a complete

picture, not will they present scientific ‘proofs’ of the relationship
between specific housing factors and specific health factors. They
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will add to the stock of knowledge. Before too long, it may be
possible to conduct a housing-orientated Black Report which cumu-
lates the fragments of health studies informing the housing debate.
In the shorter term, what they can offer is simple mechanisms for
geographical targeting, that is targeting of further investigation and,
more importantly, targeting of action.

The potential in this direction could be greatly strengthened by
a few simple steps — some pragmatic agreement on the common
use of simple and composite indicators, the development of some
common ‘soft’ indicators and the standardizing of analytic proce-
dures; these are argued in more depth in Thunhurst (1989). The
most urgent of these stem from the need to ensure that the oppor-
tunity of the next decennial Census — the only one that is due to
be conducted before the appointed year 2000 — is not lost. It is
proposed that that Census will contain, for the first time in many
years, a question relating to long-term illness. It is not currently
proposed that small area statistics recording data from this question
will permit cross-interrogation with housing (or other social or
environmental) factors.

To some degree, this limitation will be countered by an important
innovation, which is to be introduced with the 1991 Census, to
release, through the ESRC Survey Archive, a sample of anonymized
records. This will enable researchers to retain more control over
their studies based on the data collected at the time of the Census,
as they will be able to produce their own cross-classifications, rather
than simply relying upon those routinely produced by the OPCS in
the small area statistics tabulations. Unfortunately, though, they
will not permit detailed geographical disaggregation.

Also of increasing significance is the growing evidence accumulat-
ing from the OPCS’s longitudinal survey. The Longitudinal Study
has been tracing the record of various events held by the OPCS
relating to 1% of the population of England and Wales. It has already
permitted deeper analysis of a range of health-related social and
environmental variables (OPCS and Social Statistics Research Unit,
1989) including issues of housing (Holmans, Nandy and Brown,
1987).

The new responsibilities of Directors of Public Health, particu-
larly the reintroduction of the requirement to produce Annual
Public Health Reports, and their previous unpreparedness for this
assigned task, has prompted some creative thinking from this direc-
tion. Though the separation of local government and local health

37



USING PUBLISHED DATA TO ASSESS HEALTH RISKS

authority responsibilities, exacerbated by current reforms of the
National Health Service, have undermined this potentially powerful
source for informing the social and economic health debate.

Thus, in the short term, a degree of controlled eclecticism is
called for — innovative local studies based upon a sense of shared
purpose. The UK Health Cities Network (1990) has produced a very
useful Core Health Measures Starter Pack which provides methodol-
ogical supporting guidance, as well as suggestions on specific indi-
cators.

Ultimately, though, the most substantial contributions will be
made and the most interesting findings revealed when it is possible
to ‘tie’ sequential secondary analyses — that is, when it is possible
to take the secondary analysis conducted for a specific geographical
area and to employ its findings as an incremental addition to the
findings of analyses conducted for other geographical areas. To do
this will necessarily involve researchers applying self-restraint to
their more deeply instilled individualistic tendencies and will
require Bayesian social statisticians to provide the supporting ana-
lytic framework. Some general agreement could be reached about
standard procedures to be employed along the lines indicated above.
These should meet both the needs of more research-orientated
inquiry into specific housing/health relationships, as well as the
more programmatic needs of Health for All. After all, social statis-
ticians have merely modelled the world in various ways; the point,
however, is to change it.
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3

HOUSING AND THE
HEALTH OF THE
COMMUNITY
DAVID BYRNE AND JANE
KEITHLEY

3.1
Introduction

It is a cliché of socio-medical history to point out that the massive
improvement in the health of populations of urban industrial
societies during the past hundred years or so is far more a conse-
quence of collective intervention in the environment than it is
of the development, and even provision, of curative health care.
However, in 1984 the editors of the Journal of Epidemiology and
Community Health found it necessary to remind readers and con-
tributors that community health meant something more than the
study of the health states of individuals in a community and
expressed considerable concern about the decline in work by doctors
on issues of the health of the community as a whole. Blume (1982)
has made a similar point about the subordination of epidemiology
to the concerns and practices of case-centred curative medicine. In
the light of these concerns, it is appropriate to ask what does make
a difference to the health states of populations; and in the context
of this book, what might be the influence of housing and health
policies?

We want to pursue these questions in relation to the conceptualiz-
ation of research dealing with the social epidemiology of housing
and health, by which term we mean the social relationships
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between housing and health and the patterns of disease which result
from those relationships. We would argue that the aggregate
approach to issues of the aetiology (causal processes) of ill-health
was not only relevant to the nineteenth and early twentieth
century, but also crucial in contemporary research and practice.

We will argue that, while it is perfectly possible to relate housing
conditions to the health of individuals resident in particular dwell-
ings, it is far more important to conceptualize the impact of differen-
tial housing conditions on the aggregate health of whole communi-
ties, spatially and residentially defined. We think of housing
conditions as operating at this level, that is at the level of the
households which make up the communities and at the level of the
individuals who form the households, although it is hard to con-
struct any operational definition of housing conditions for indi-
viduals as opposed to households. We find it interesting and import-
ant that from the 1890s to the 1930s administrative mechanisms
for slum clearance recognized the notion of the unhealthy area
and used collectively organized epidemiological data in the legal
representation of areas for clearance. This chapter will discuss the
methodological questions associated with such a structural concep-
tion of the causal process of collective health.

3.2

Relationships between housing and health: the recent
evidence

Let us begin by looking at recent research investigating relation-
ships between housing and health, at some of the associated metho-
dological debates and at the assumptions about the nature of health
built into this research. Until recently, interest in the social origins
of ill-health had been in decline in urban, industrial societies and
there had been a particular neglect of the relationship between
housing conditions and health. As has been described elsewhere
(Byrne et al., 1986), dramatic improvements in housing were
accompanied by improvements in health, especially as measured
by mortality at younger ages or by the growth and development of
children, and by a decline in the incidence of those diseases most
clearly associated with insanitary and overcrowded housing.
However, in recent years there has been something of a revival
of interest in these relationships. This has sprung partly from an

42



RELATIONSHIPS BETWEEN HOUSING AND HEALTH

assertion that the construction of certain forms of housing
(especially flatted accommodation), without regard to health cri-
teria, nor to the needs and wishes of prospective residents, has had
damaging effects on health. In addition, wider definitions of ill-
health have been adopted, which include social and psychological
as well as physical manifestations. Much of the recent research has
been concerned with public sector housing, especially that which
Dunleavy (1981} has described as ‘mass housing’. It is ironic that
local authority housing, a movement which had as one of its most
important motivations a desire to improve working-class health
through better housing conditions, has in recent decades produced
the new slums and their associated health hazards.

What kind of health hazards do they produce? Smith (1989) has
produced a recent review of the major studies. Most attention has
been paid to respiratory disease (traditionally linked with bad hous-
ing), to mental illness, particularly of the depressive type, and to
general stress-induced morbidity. In addition, studies have con-
sidered the influence of housing and estate design on the incidence
of domestic accidents. Young children, their mothers and elderly
people are the groups most often argued to be affected, simply
because they spend more time in the home than others. Finally,
with rising homelessness, more attention has been paid to the
health implications of having no housing at all.

A number of studies have found links between damp housing,
the presence of mould and high rates of asthma and respiratory
illness, especially among children (Strachan et al., 1986; McCarthy
et al., 1985; Blackman et al., 1989). In the case of elderly people, it
has been argued that damp, cold houses are an important factor in
excess winter deaths in Britain (Boardman, 1986) and not just in the
extreme form of hypothermia, but also in increased susceptibility to
coronary and cerebral thrombosis and respiratory disease (Smith,
1989, p. 26).

Other studies have asserted that there is for women especially a
link between housing, mental health and stress-induced morbidity.
Smith (1989, p. 29) classifies the housing circumstances which have
been argued to play a role in design (often also referring to quality),
density of occupation, location and locational change (i.e. moving
house). Blackman et al. (1989) compared two areas of west Belfast
which were both socially and economically deprived, but of which
one consisted of very unpopular, high-rise, poor-quality dwellings
and the other of traditionally built dwellings considered to be sig-
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nificantly better. They found marked differences in mental health
between the two areas, for men and children, as well as for women.
Ineichen (1986) reviewed the evidence up to the mid-1980s on the
effect of high-rise housing on mental health. Although he concluded
that the ‘balance of evidence’ suggests a damaging effect, especially
for families with young children, his review demonstrates the vari-
ation in findings between studies. Thus McCarthy et al. (1985)
argue that the location, environment and quality of construction of
dwellings were more important than whether or not they were
high-rise.

Smith, (1989) has recently completed an extensive review of the
contemporary literature on housing and health and an indication of
renewed interest is that the British Medical Journal has published
a series of articles on this topic (Lowry, 1989/1990). However,
throughout this literature arguments recur as to how this research
should be done and the status of its findings.

First, there are issues of definition. How is ‘bad housing’ to be
defined? How far should the traditional indicators relating to struc-
tural condition, possession of ‘basic’ amenities and density of occu-
pation be updated and extended? How far should the location and
environment of housing.rather than just the condition of the indi-
vidual dwelling be taken into account? Of what significance is the
‘form’ of the dwelling, for example, whether it is a house or a flat
(for a discussion of some of these issues see Byrne et al., 1986,
pp. 32-9)?

Defining health and ill-health is, if anything, more contentious.
In relation to morbidity, there is the question of how this is mea-
sured — e.g. by demand for medical services, by the detection of
clinical symptoms by ‘experts’ or by asking people themselves?
There is some evidence that different methods of measurement
produce rather different pictures of the association between poor
health and bad housing (Pike, 1981; Strachan et al., 1986).

Secondly, even if ways of defining the quality of housing and the
extent of ill-health can be agreed, the extent and nature of the
relationship between the two remains difficult to establish. For
example, how can the effects of housing be separated out from the
effects of the many other factors which influence health and which
are likely to co-vary with housing such as class, occupation, income,
consumption habits, environmental pollution, and so on? Should
housing effects be isolated from these other factors? For example,
Burr (1986) argues that once passive smoking and social class are
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controlled for, the relationships between damp and mould and whee-
zing in infancy practically disappears. However, if smoking and
social class are seen as part of housing (or vice versa), then this
becomes clearly a case of ‘partialling out’ (see below).

Much of the literature is based on survey data linking household
(or community) housing conditions and individual health, although
the latter is frequently aggregated to give a measure of ‘collective’
health or ill-health. However, at the individual level the relation-
ship is far from complete and, in addition, is extremely difficult to
‘prove’ not only because of the presence of so many intervening
factors, but also because laboratory and other studies have often
failed to demonstrate clear causal relationships in the positivist
sense (see e.g. Byrne et al., 1986, pp. 42-3). This is not a problem
confined to housing and health. Laboratory studies have as yet
failed even to establish the specific nature of a causal link between
smoking and lung cancer. The issue is one of how far such demon-
strations are necessary or even possible, both in order to assert that
there is a link and also to be able to formulate policies to deal with
it. Certainly, in the nineteenth century effective action on housing
and health was not predicted on a correct understanding of causal
mechanisms.

The disentangling of causal mechanisms may be further compli-
cated by the probable time lag between living in poor housing and
some of the health implications. Stress and depressive illness are
likely to be linked with current housing conditions, as are frequent
episodes of acute respiratory illnesses. However, long-term impli-
cations for health may be experienced many years later, perhaps at
a time when current housing conditions are good. For example,
there is growing evidence of an association between frequent or
severe bouts of respiratory illness in childhood and lung function
in later life (Smith, 1989; Yamell and St Leger). The two ways of
taking account of the importance of housing (and health) history,
retrospective studies and longitudinal, cohort studies, each have
their problems.

Despite these methodological debates, a common element which
runs through most of the research is the concern to prove or dis-
prove a link between housing conditions and the health of indi-
viduals. Health (and the lack of it) are seen as individual attributes
rather than a property which can and should be measured at the
level of the whole community. Let us now move on to consider
whether this assumption is justified.
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33
Health and illness: individual or collective attributes?

If we want to consider arguments for moving away from the notions
of ‘health’ and ‘illness’ as solely individual attributes, we need to
ask, first, whether it is appropriate to talk about the health of the
community, and secondly, how far it is feasible to measure health
and illness at this aggregate level.

The arguments for regarding health as a collective attribute are
clear in a historical context, when the major causes of death were
the infectious diseases. The individual’s state of health at that time
depended crucially and immediately on the health of others in the
same community and on living standards and conditions in that
community. It is now widely accepted that the reductions in mor-
tality and morbidity, especially at young ages, in Britain and similar
societies over the past century came too early to owe much to
advances in modern, individualistic, curative medicine. McKeown
(1979), for example, argues that it was better nutrition which made
the largest contribution to improved health, followed by improve-
ments in what he calls ‘hygienic measures’, including better water
supplies and sanitation, disposal of waste and improvements in
standards of food handling, processing and storage. Both were
accompanied by changes in reproductive practices, leading to a fall
in the birth rate which ensured that the improvements in health
brought about were not reversed by rising numbers. Vaccination and
immunization, he contends, had little impact on national mortality
trends until the 1930s and have not been the most important influ-
ence even subsequently. To therapeutic and curative medicine, he
assigns an even smaller role.

Most students of the subject, including doctors, would probably
concur with McKeown’s analysis of the past. The interpretation
of the present and future in urban, industrial societies is more
contentious, and the contemporary practice of medicine and the
direction of resources within our health system rests on the assump-
tion that the aetiology of ill-health has changed. The major causes
of mortality and morbidity are no longer the infectious diseases,
but illnesses of the cardio-vascular and respiratory systems and
neoplasms predominantly affecting the middle-aged and elderly.
These conditions are seen as matters of individual pathology, non-
transmissible and thus not issues associated with the health or
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living conditions of the community as a whole. McKeown (1979)
and others have pointed out that doctors have little interest in the
origins, especially the social origins, of disease, but concentrate on
its pathological manifestations. McKeown even contends that there
is an inverse relationship between the interest and status of the
disease to the medical profession and the usefulness of the treat-
ment to the patient, contrasting high-status neurology with (pre-
AIDS) low-status but effective venereology. The enormous improve-
ments in living standards and the stark contrast between the
advanced industrial countries and the Third World (which in some
locales still has disease patterns similar to nineteenth-century Brit-
ain) support the view that what McKeown calls the residual diseases
of contemporary industrial societies are not associated with the
environment, including the housing in which the population lives.

However, even among those who argue that the environment is
of continuing importance, there are two rather different views, lead-
ing to a difference in emphasis. McKeown, for example, suggests
that today in countries like Britain the diseases of affluence predomi-
nate rather than the diseases of poverty. He does acknowledge that
industrial societies have produced hazards of their own — e.g. air
and water pollution and even the risks arising from medical investi-
gations and treatment — but he contends that the major determi-
nants of the ‘diseases of affluence’ lie in personal behaviours: the
consumption of refined food, sedentary living, smoking and exces-
sive consumption of alcohol. He emphasizes the role of individual
choice in these behaviours and the importance of inducement and
exhortations to individuals to change them. This is very similar to
the recent emphasis in government rhetoric {although not in spend-
ing) on the importance of health education in the prevention of
disease and promotion of health. Thus, in 1988, a government publi-
cation, Public Health in England (HMSO, 1988, p. 17) asserted that:

it is the growing awareness of the importance of individual behaviour
in determining the patterns of health and disease in the population
which represents perhaps the greatest single change affecting public
health in recent years ... Our ability to reduce ... premature deaths
is to a substantial extent dependent on social attitudes and individual
understanding and behaviour.

On the other hand, some commentators have emphasized the con-
straints on individual behaviour and the wider social pressures and
influences associated with detriment to health. Eyer (1984) points
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out that the so-called diseases of affluence in fact affect dispro-
portionately the poorer groups in affluent societies. He disaggregates
the overall decline in mortality in societies which have undergone
large-scale capitalist transformations. The death rates for infants,
children and women of child-bearing age have greatly declined, but
there is much less, if any, reduction for adult males and older people
generally. He relates this to the increase in a number of major risk
factors (smoking, excess alcohol, obesity, hypertension, etc.). So far
his analysis is very similar to that of McKeown but he then goes
on to argue that these are directly related to the stressful nature
of capitalist society which, in addition, through occupational and
environmental hazards has made an important direct contribution
to the increase in modern diseases. For Eyer, the health risks of
capitalism include the uprooting of people from stable communities
and the subjection of life to the constantly changing demands of the
market for labour. These risks fall heaviest on the least privileged in
society, so that the larger class differences in health are found
between the lowest urban class (social class 5 on the Registrar-
General’s classification, for example) and all the others. Eyer con-
trasts this with the experience of societies which have benefited
from public health measures and improvements in nutrition with-
out significant urban or capitalist transformation. Adult mortality
rates, for example, among the communal village peasantry of China
are lower than those in far richer industrial societies (Ashton and
Seymour, 1988).

Ashton and Seymour (1988, p.21)in an optimistic book entitled The
New Public Health, attempt a synthesis of these two approaches:

The New Public Health is an approach which brings together environ-
mental change and personal preventive measures . .. [it] goes beyond
an understanding of human biology and recognises the importance of
those social aspects of health problems which are caused by lifestyles.
In this way it seeks to avoid the trap of blaming the victim ... What
are needed to address those problems are ‘Healthy Public Policies’.

The implication of this type of analysis is that we must look beyond
individual choices and motivations, and the policies which seek
to change these directly, to the wider environmental hazards and
pressures which are conducive to certain forms of behaviour and
related to ill-health and at how these are differentially distributed.
There are a whole range and variety of possibilities in these analy-
ses. One example which attracted national media attention was the
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finding that tobacco product advertisements on Metro underground
stations on Tyneside are heavily concentrated in those serving pre-
dominantly working-class areas. Another possible analysis could
look at the relationship between poor housing and environmental
conditions, a high incidence of psycho-depressive illness and propen-
sity to smoke, leading to a high rate of smoking-related diseases.
The work of Hilary Graham (1984) has contributed greatly to our
understanding of the complex aetiology of apparently ‘irrational’
smoking behaviour, especially for women under stress. In the pres-
ent authors’ own study of housing and health in Gateshead, plenty
of ethnographic material emerged to suggest that women explain
their own smoking behaviour in terms of the miserable nature
of their domestic environment. In other words, when conducting
interviews, we have been offered cigarettes and refused as neither
of us smoke, been congratulated on this by women who then
explain how smoking helps them get through the day. Exhorting
women such as these to give up smoking will not alter the predispos-
ing factors and may actually increase the incidence and severity of
depression. Smoking-related diseases then become issues of com-
munity health and living conditions, not just of the pathology or
personal habits of the individual.

These diseases also become comprehensible only by accepting
the impossibility of separating out the relative influence of different
causal factors in explaining a phenomenon. Epidemiologists classi-
cally treat smoking as a purely individual variable deriving from
individual choice. However, if living in particular housing or
environmental conditions predisposes people to smoke, then smok-
ing is a part of housing. This is the problem of ‘partialling out’.
Statisticians take indicators which may be different aspects of one
structural element and look at their ‘separate’ contribution. For
example, they treat both poor diet and bad housing as separate
from class, when such life-chance inequalities are usually seen by
sociologists as part of an individual’s class position. In effect, they
are cutting up what might be indivisible. In the case of the influence
of smoking and bad housing on health, controlling for smoking
would result in an underestimate of the importance of housing. If,
as could be plausibly argued, other factors such as an excessive
intake of alcohol or obesity are also part of housing (or even partly
part of housing), then controlling for these would have similar (and
cumulative) effects.

This undoubtedly has community health implications. However,
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the issues are different in crucial respects from those which predomi-
nated in the late nineteenth and early twentieth centuries. There
is ample historical evidence to suggest that the government interest
in public health which was so evident in that era stemmed from a
dual concern to safeguard the current and future workforce and
military force and to reduce the risk of the transmission of infec-
tious diseases to the better-off sections of the population (Ashton
and Seymour, 1988). More recently, poor environmental conditions
have been directly or indirectly associated with a high incidence of
disease, which are not infectious, and which are more likely to be
associated with excess morbidity and premature mortality in
middle age and beyond rather than among younger adults and
children. It is hardly surprising, then, that they do not raise the
same public concern. The recent attention paid to the growth of
AIDS —an infectious disease to which younger age-groups are suscep-
tible and which is no respecter of class (at least in the West), and
to measures to contain it, take on a new meaning in this light
(ibid.).

It was the spread of AIDS, together with outbreaks of Legion-
naire’s Disease and of salmonella food poisoning which spurred the
government to set up a committee to review public health services
(HMSO, 1988). It is not surprising therefore that the overwhelming
emphasis in the subsequent report is on the control of communi-
cable disease, with only scattered references to the role of public
health measures in tackling non-communicable disease. AIDS and
HIV infection are referred to as: ‘Perhaps the greatest challenge to
public health in recent years’ (HMSO, 1988, p. 47). The clinical,
bio-medical perspective on the aetiology of communicable disease
is evident when the report refers to: ‘the microbes which give rise
to communicable disease and infection’ (ibid., p. 45). In line with
this view of the primary importance of individual pathology, we
have seen the decline of medical interest in the environment.

Blume (1982), in discussing the different approaches to explaining
the considerable differences which remain in the health status of
different socio-occupational groups in Britain, argues that epidemi-
ology has become subordinate to a clinical, individualistic, medical
perspective; and that although epidemiologists still study popu-
lations, their ultimate concern is with the health or ill-health of
individuals and with how far linkages (for example, between health
and housing) can be confirmed by, or are plausible in the light of,
clinical and laboratory studies and biomedical theories. For Blume,
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Table 3.1 Mortality rates: 1922-31

Total death rate TB death rate Infant
per 1000 living per 1000 living  mortality per
1000 births

Tynemouth CB 12.77 1.4 83
Rudyerd Ward 16.31 1.9 109
Clive Street 20.8 4.8 143

Gateshead — i.e. 14.87 per 1000 population. In Barnes Close there were 90 — i.e.
33.93 per 1000 population (Byrne et al., 1986, p. 20).

‘epidemiology is at root no less individualistic than are the basic
biomedical sciences with which it is linked in a common endeav-
our’ (1982, p. 26), and ‘epidemiologists see their field as serving to
complement the insights gained from clinical and laboratory study
in the understanding of disease aetiologies’ (ibid., p.30). Blume
quotes from Susser to the effect that: ‘despite the epidemiologist’s
insistence on studying populations, his ultimate concern is with
health, disease, and death as it occurs in individuals’ (Susser, 1973,
p. 59). The question we are asking is, whether this individualistic
emphasis is necessary and whether it helps or hinders our under-
standing of relationships such as those between housing and health?

34
‘Aggregate health’ and housing

By way of illustration, we can look at how in the 1930s the concept
of ‘aggregate health’ was used to justify action to improve housing
conditions. Table 3.1 is taken from the evidence of the Medical
Officer of Health for Tynemouth County Borough to the public
enquiry dealing with the Clive Street Clearance Area, held in Febru-
ary 1933 (evidence held in Local Studies Centre, North Shields).
The important point is that this sort of evidence was aggregate
and dealt with spatially defined collectivities; it was not ‘individual-
istic’. If a Medical Officer of Health had asserted that the housing
conditions of Barnes Close, in Table 3.1, caused any individual case
of tuberculosis, then he would have been guilty of the ‘ecological
fallacy’ to which we shall return. Subject to subsequent discussion
about ‘causality’, he was on much safer ground when he said that
the poor housing conditions caused the higher rate of tuberculosis
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in the area and went on to prescribe clearance as an effective treat-
ment for the health of the residents in the area as a whole.

Here we want to explore this issue of ‘aggregate health’ in two
ways. One will be by considering the real, as opposed to merely
technical, implications of the issues which statisticians describe in
terms of the ‘ecological fallacy’ and ‘hierarchical data structures’;
and the other is literary/historical, which we will address first.

In Braided Lives, a quasi-autobiographical novel by Marge Piercy
(1982), the narrator’s mother who is a working-class woman in
Detroit warns her college student daughter to be careful in her
dealings with her new social contacts because ‘to the rich, we're
just laying chickens’. This is a powerful and interesting metaphor.
Suppose we were to think of the relationship between medicine
and urban, working-class populations as being essentially veterinary
in character, particularly before the introduction of the National
Health Service (NHS), and certainly before the introduction of
Health Insurance in 1912 (although the emphasis on the restoration
of the health of the worker in that measure can also be interpreted
in veterinary terms). In the nineteenth century urban, working-class
populations were of interest to capitalists essentially as sources of
labour power. Ill-health, as Chadwick showed in 1842, reduced the
capacity for labour power’s application — it stopped the chickens
laying! What was to be done about it? If we continue this simplistic
and very partial account (it ignores the capacity of working-class
groups for collective action and assertion of their own interests),
we could prescribe as veterinarians — better coops for more eggs.
We would not be very much interested in the health of individual
chickens, unless they were favoured pets whose owners paid for
individual treatment, the historical essential for curative inter-
ventions by practitioners of medicine of all kinds. We would
improve the health and hence productivity of the fowl yard as a
whole by prescribing better coops. The foregoing is very simplistic,
especially because the urban working-classes were not flocks of
chickens and were perfectly capable of acting collectively to
demand better public health for themselves. Such collectively orien-
tated demands were far more important than demands for the pro-
vision of curative health services, not least because people had an
accurate and cynical view of the potential contribution of such
curative intervention. However, the metaphor is useful because in
the use of veterinary science for normal agricultural production the
individual has scant importance.
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3.5
The ecological and atomist fallacies

Let us come at the same thing through a consideration of the
‘ecological fallacy’ which as Hammond (1973) has indicated, is
‘short hand for ... the use of aggregate data for inference to indi-
viduals’. In the early 1970s there was some debate in the Trans-
actions of the Institute of British Geographers which derived from
J. A. Gigg’s studies of the spatial distribution of schizophrenics in
Nottingham (Gudgeon, 1973; Giggs, 1973). In a subsequent article,
R. A. Johnson (1976, p. 119) sought to distinguish between ‘areal’
and ‘ecological’ studies:

These investigations relating the ‘contents’ of social areas to the
behaviour of the residents are termed areal studies of behaviour here . . .
Areal studies are not able to discern the operation of structural or
neighbourhood effects, since they make no reference to the internal set
of forces, what we might term the individual effects. .. ecological
studies require three data sets — referring to individual pre-dispositions
towards certain behaviour, to the distribution of individuals with those
pre-dispositions, and to the resultant behaviour.

Hakim (1978, p. 81) in explicit reference to Johnson’s arguments,
states that the linking of ‘interview data on respondents to a
survey ... with information on their neighbourhood character-
istics . .. is the only means of avoiding the ecological fallacy in
testing causal hypotheses about environmental influences on social
behaviour’.

From this point of view, the MOHs of the 1930s were clearly
dealing with ‘areal studies’ and an epidemiologist with contempor-
ary (i.e. mid-1980s) individualistic orientation (i.e. interest in the
aetiology of disease in individuals) could dismiss their evidence in
a consideration of the causes of diseases such as tuberculosis. Note
we are not dealing here with the problems of spurious correlation,
to which we shall return in a consideration of what J. A. Giggs calls
the ‘breeder versus drift’ debate. We are dealing with issues of cross-
level inference (Giggs, 1979).

However, the recommended solution to the problem (i.e. the
writing of areal data to individual cases) raises a problem of equal
magnitude to that of the ‘ecological fallacy’. Indeed, the ‘atomist
fallacy’ might be regarded as of far greater importance. This term
refers to the way in which case-centred data distracts from the
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nature of social structure. Wright Mills (1959) criticized the work
of American students of political behaviour by pointing out that
their survey-based strategies required the assumption ‘that the insti-
tutional structure of society, in so far as it is to be studied in this
way, can be understood by means of such data about individuals’.
Marsh, in her discussion of this problem, seems to suggest that it
can indeed be resolved, simply by writing data from ‘higher levels’
to the individual case, although she recognizes that this is no strat-
egy for coping with the relationships among cases. The problem is
that it is these very relationships which constitute social structure
(Marsh, 1982).

The issue can be illustrated with material from another field of
study. Jencks’s book, Inequality, drew on earlier research by Cole-
man (1966} about the causes of unequal educational attainment
among US schoolchildren. In essence, the conclusion was that
‘schools made no difference’ (Jencks, 1973); however, Coleman had
dealt with the effect of ‘schools’ by writing information about the
average expenditure in each school district to the records of indi-
vidual children. Bowles and Levin (1968) pointed out that: ‘“The
averaging of expenditure among all the schools in a district imports
a severe bias to the data, for the available evidence suggests that
variation in expenditure among schools within a district is likely
to follow a systematic pattern.’ Feminists have made a very similar
point about studies of individuals within households in which some
household attribute (e.g. ownership of a car] is written to each
individual regardless of the actual pattern of access contingent on
power relations internal to the household. However, if the focus is
on individuals, this strategy is the only one appropriate and we
were forced to employ it ourselves (Byrne et al., 1986).

J. W. B. Douglas (1973) criticized Jencks’s work from another
direction; he pointed out that Jencks was concerned with differ-
ences among individuals in relation to the determinants of edu-
cational attainment and not inequality between groups, but that
for political and policy purposes, it was inequalities among groups
that mattered. The error Douglas is identifying seems constantly
to re-occur in quantitative social science. Given what we have
had to say about the individualistic orientation of contemporary
epidemiology, it is perhaps not surprising that a concept which is
about relations among collectivities would be employed as an attri-
bute of individuals in analyses. Jones and Cameron (1984) asserted
that ‘Social Class [is] an embarrassment to epidemiology’; they
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make a number of valid points about the nature of the process by
which the Registrar-General’s social class classification has been
constructed, and say: ‘If we wish to follow the course of changes
in the health and ill-health of the working class in relation to the
classes in society, we require a classification based on a set of
principles which bring together a theoretical and practical tradition
which is an expression of human history’ (p. 44).

This, surely, is incontestable, and Jones and Cameron (1984) cite
the ideas of Adam Smith and Marx as possible models; however,
they then go on to say, ‘If what is required is an analysis of society
showing the importance of some circumstance which society can
change for the better, and about which we have a theory on the
genesis of this or that disease, then we should make the analysis
of that circumstance central’ (authors’ emphasis, and so far so good):

We should identify in each case the status of each individual’s [empha-
sis added] educational achievement, subsistence level, degree of over-
crowding in housing, or whatever conditions in which we are
interested. If the analysis supports our theory we should make the
appropriate recommendations for change. (ibid., p. 45)

The reference to disease rather than health is worth flagging, but
what we find most interesting is that even in this contribution, in
which an approach to conceptualizing class is made, studies are to
remain of individuals rather than collectivities. What we are saying
is that it is possible to conceptualize health as a collective attribute
of the household, of the spatially defined collectivity and of the
(properly understood) social class. In practice, given the great import-
ance of class as a demarcator of location in space and of (using a
Weberian frame of reference) access to resources including housing,
spatial and class location are very much interconnected. Out of
this, we can construct an idea of ‘community’ and attempt to assess
‘community health’.

3.6
The causes of health and illness

We will deal with how this might be done in the next section of
this chapter, for there is one further ‘theoretical’ problem about the
relationship between ‘housing’ and ‘environment’ which we have
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to get out of the way first. However, an example will serve to make
the point and provide us with useful illustrative material.

In the construction of the Moyard Health Profile (EHSSB Working
Party, 1986) it was found that the proportion of low birth weight
babies whose mothers lived in Moyard, in west Belfast, was ‘almost
twice that for North and West Belfast District and over twice that
of the proportion for the Eastern Board as a whole’. Low birth weight
can be used as a modern alternative to infant mortality. It is an
important indicator relating to maternal and child health which are
closely associated with long-term poor health records. Given this
simple (and as we shall see, easily obtained) piece of information,
we can say that we have an indication of poor health in the aggregate
of Moyard babies; and given the certainty of variation in individual
birth weights among Moyard babies, this is far more appropriate as
a way of looking at the situation than any analysis which wrote
‘Moyard’ to a variable set for each baby and explored the influences
of location on birth weight.

Here it is worth making something explicit which has so far been
left implicit. It is necessary to understand that our approach to
social epidemiology (if not to other types of analysis: Byrne, 1989)
is informed by a ‘realist’ rather than a ‘positivist’ epistemology.
Epistemology can be defined as the way in which science ‘knows
what is real’. It is concerned with philosophical justification of
our methods of understanding the phenomena we investigate. The
dominant epistemological position in biomedical science has, in
modern times, been positivist. We do not have space here for a
developed account of the differences between positivism and
realism, and readers are referred to Keat (1979), Sayer (1984) and
Outhwaite (1987). However, one difference is of such importance
that it does merit elaboration. In the positivist framework, the
emphasis in understanding is on single causes with associated indi-
vidual effects. The cause of an infectious disease, for example, is
seen as a micro-organism. Bradbury (1933) in his classic investi-
gation of the causes of TB acknowledged this positivist principle: ‘In
one sense there is only one cause of Tuberculosis, the TB bacillus.’
However he promptly went on to be a ‘realist’ (before the term was
coined) by saying that exposure to the bacillus was necessary for
the development of clinical TB in a patient, but was not sufficient.
Many who were exposed did not develop the disease. Why not?
Bradbury attributed this to better housing, better nutrition and not
being Irish. The last is interesting because what he was asserting
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was that those of Irish descent had had one generation less of
exposure to the conditions of urban life and pandemic Tuberculosis
and, in consequence, had not been as winnowed for natural resis-
tance.

We have here, as with Graham’s account of cigarette smoking, a
multicausal account which involves a causal system rather than a
single causal factor. The contraction of clinical tuberculosis did
depend on exposure, but in an urban industrial era when the disease
was pandemic, almost everyone was exposed. The likelihood of
developing the disease was reduced by better genetic resistance (the
consequence of winnowing over generations) and better pheno-
typical resistance (the consequence of better feeding and better
housing conditions).

The exact mode of operation of housing conditions in relation to
TB is worth considering further. Traditionally, of course, the empha-
sis was on overcrowding and consequent insufficient air. This
reflected a recognition of the airborne mode of infection of the
bacillus. However, it may be that this was not all that important
in itself. Housing space standards, in terms of cubic capacity, were
substantially reduced for new construction in the 1930s by a
reduction in minimum ceiling heights, and this seems to have had
no impact on the general decline in the incidence of and mortality
from TB. This is probably because the new houses were better
heated and less likely to facilitate general, debilitating respiratory
infections. Other things being equal, generous internal space which
is well ventilated (big, draughty rooms), are less likely to facilitate
infection, but if resistance is the crucial factor, the well-fed, warm
young adult without a childhood history of debilitating minor respir-
atory infection is better equipped to face the danger.

Realism deals precisely with causal systems of the kind described
here. An understanding of the realist position gives us an expla-
nation of why the greatest contributions made by scientifically
informed measures to human health were in fact informed by scien-
tific error. The introduction of public health interventions was
informed by a miasmic theory of infectious disease. Get rid of the
smells and the disease will go — and it did! Of course, what happened
is that clean water, decent scavenging and effective sewers got rid
of noxious micro-organisms along with the largely harmless ones
which caused the rot. It was the ‘urban ecology’ which caused early
nineteenth-century urban disease and public health interventions
transformed that ecology. They changed the system.
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Bio-mechanical medicine (Stacey, 1988) has mounted two chal-
lenges to the effective practical realism of sanitary primacy in public
health. One of these, which has some force, is that associated with
the emphasis on the contagious nature of infectious disease. It
is the undoubted significance of contagion which underpins the
proposals for the revival of a central medically controlled public
health function in the health service as contained in the recent
report Public Health in England (HMSO, 1988). Doctors matter
here because what matters is disease transmission, and medical
knowledge is required to identify the disease carriers prior to their
isolation. This is the old principle of quarantine.

The contagion model has some claim to efficacy. The curative
challenge to realist sanitation has almost none, but it is none the
less the dominant one in contemporary medical understanding and
practice and hence in health service organization. The historical
record is clear — curative interventions have made little difference
to human mortality. Their impact on morbidity is less certain: for
example, it is very likely that the palliative procedures which are
associated with much curative medicine have made many people
feel a lot better and a holistic conception of health would rightly
regard this as a reduction of morbidity. However, for most of the
twentieth century the dominance of cure in medical practice has
been very great. It still remains, although it is now under challenge
in a way which it was not some 20 years ago.

There is a clear relationship between clinical dominance of the
medical profession and the adoption of positivism by modern bio-
mechanical medicine. If disease has a single cause, then elimination
of that cause will eliminate the disease. With the addition of ‘magic
bullets’, drugs which would kill the disease causing organisms with-
out killing the patients, to the curative repertoire, clinicians could
work effectively on a positivist basis. One must never forget that
even if the application of such procedures made little difference to
the general trend in human mortality, it did save many individual
lives which would otherwise have been lost, and relieve much
suffering which would otherwise have had to be endured. However,
the effectiveness of that magic, with its positivist base, is not now
universal. It is significant that in the wake of AIDS - the great
expression of failure of the ‘magic bullet’ — the public health doctors
are making a renewed bid for the importance of control over con-
tagion. These factors at the intersection of history and the philo-
sophy of science matter if we are to grasp how we might intervene
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effectively in the future in the relationship between housing and
health. It is interesting that some exponents of realism, and Sayer
(1984) in particular, have developed an account of the realist posi-
tion in relation to critical theory which:

means more than merely a different way of ‘doing social science’. It
implies a different view of the social role of this type of knowledge and
of intellectuals. It means that social science should not be seen as
developing a stock of knowledge about an object which is external to
us, but should develop a critical self-awareness in people as subjects
and indeed assist in their emancipation.

This leads us to the issue of how community health can be mea-
sured, and how policies to improve it can be put into practice.

3.7

Identifying community health and doing something
about it

Carstairs in two interesting contributions first proposed the use of:
‘an area base for environmental monitoring and epidemiological
analysis’ (Carstairs and Lowe, 1986), and then went on to explore
the relationship between ‘deprivation’ (operationally defined
through a composite index for post code areas based on male unem-
ployment, households without cars, overcrowding in housing and
low social class) and mortality. The essential finding was that:
‘the classification of populations by their area of residence (in
deprivation terms) appears to offer a superior basis for the expla-
nation of differences in mortality between health boards than does
social class’ (Carstairs and Morris, 1989). Of course, this ignores the
theoretical problems raised by considering ‘deprivation’ as some-
thing separate from social class. What is being dealt with is the
relative efficiency of two sorts of index: an individual one based on
occupation called ‘Registrar-General’s Social Class’, and an areal
one defined as outlined and called ‘deprivation’. However, the exist-
ence of the areal effects is what matters for our argument. Carstairs
and her co-workers are proposing, as we have, an areal epidemi-
ology.

That is fine but we need to think about the causal processes
which underlie measured relationships between ‘residential’ effects
(the most important component of which are housing conditions,
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especially if defined to include effect of surrounding environment
in residential areas) and morbidity. How does living in a deprived
area make people ill? There are two perfectly compatible answers
to that question. One involves a challenge to another aspect of
positivist epistemology in bio-mechanical medicine — the theory of
levels which asserts that we can explain the complex in terms
of the simple but not vice versa. Biological status can influence
psychological state, but psychological state cannot influence biologi-
cal status. What we are referring to here is the health component
of what Sennet in a most suggestive work calls ‘The hidden injuries
of class’ (Sennet, 1973). Being down in a society which values being
up does people damage. Low self-esteem, reflecting low social
esteem, kills people.

However, this is probably far too radical for most health audi-
ences, so we will concentrate here on the bio-mechanical compo-
nent of areal effects. The argument is simple enough: it is based on
the premise that a lot of minor ill-health adds up to serious prob-
lems. We await with interest the result of cohort studies which
will provide us with firm information on this sort of model.
Douglas’s cohort has now reached the age of 44, and over the next
20 years we will start to see the patterns of premature mortality
and the relations of these patterns with life experiences. We would
place particular emphasis on low-grade respiratory infections in
early life, but these are likely to be important throughout life. We
may all be programmed to die at some point, but some of us suffer
insults to our biology which pre-empt that programme. Even more
important than early death is quality of life while alive. The quality
of life is not good for chronic bronchitis sufferers. We need to know
about associations here. How do these considerations translate into
prescriptions for public health practice?

First, we need to expand our areal data base. A case can be made
for the extension of the concept of ‘notifiable disease’. The statutory
obligation on practitioners to notify instances of a range of infec-
tious diseases to the public health authorities was the clearest
illustration of the nineteenth- and early twentieth-century concern
with the health of the public as opposed to the cure of individuals.
The main intention was to prevent the spread of epidemics. Notifi-
cation was part of the armoury of doctors concerned with the ‘con-
tagion’ model — which term, in this context, has a wider meaning
than the literal one of diseases spread by touch. However, tubercu-
losis, which was then a pandemic disease, was also notifiable. Its
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pandemic status meant that ‘quarantine’ was of questionable rele-
vance. Of course, publicly funded sanatoria after the 1912 Health
Insurance Act were in part a quarantine measure designed to remove
sources of infection from the general community, but the evidence
suggests that their impact was relatively slight. It was always TB
incidence and mortality figures which were used in the interwar
period in the promotion of slum clearance schemes. The ‘healthy
public policy’ was based on good socio-epidemiological data.

It would be relatively easy to extend such notification. We ori-
ginally suggested that a start might be made with low birth weight,
and it is interesting to see that this served as a key morbidity
indicator at the ward level in Townsend et al.’s (1988) study of
health in the Northern Region. We certainly agree with Carstairs
that the level to which data is coded on a spatial basis should be
the smallest possible, but post codes are probably good enough for
many purposes and can be easily employed. The real issue is not
what level to employ, but who is to collect the data?

For conditions requiring hospital admission, this should be simple
enough. All hospital records systems are moving towards electronic
storage systems. It is easy to construct such systems in such a way
as to record spatial information about events of interest. This is
precisely what insurance companies do in constructing the actuarial
information on which differential house and car insurance pre-
miums are charged by post code of residence. This work in hospitals
is done by clerical employees (usually women, and thereby cheap),
employed as medical records staff.

The real problem lies with the general practitioners. Most mor-
bidity is dealt with without reference to medical intervention, but
of that which does reach the health care system most is dealt with
by a GP. GPs are notoriously (by anecdote) poor at reporting what
they regard as the least serious of the notifiable diseases which they
are presently obliged to report. Can they be integrated into a wider
data collection system? This is a matter of persuading GPs to
become part of the medical record process in a more systematic
way. Again, this will become easier as GP practices also computer-
ize records. There are three ways of getting GP co-operation: the
first would be to extend the concept of notifiable disease by statute.
However, this will not be effective because it will not be enforce-
able. GPs will only do what they think is important. Medical edu-
cation is changing as the limitations of the curative model become
apparent, but the re-education of all existing GPs is impractical,
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without access to resources equivalent to those of the drug compan-
ies which continually re-educate GPs towards allopathic inter-
vention. The second way would be to pay GPs to do this work, or
rather employ records staff to do it for them. This is probably the
best way of working. It is not necessary to have five years of full-
time and four of part-time medical education to code incidence to
area. GPs like being in charge of a ‘team’ and would co-operate with
this approach. The third and perhaps the ideal solution would be
to revive the idea of an integrated health service, with GPs working
from health centres for a salary as part of a local health team
including data collationr staff. This would be a way of integrating
public health into the general administrative practices of public
policy but it is probably Utopian under present political conditions.

Consideration of two recent initiatives can take this discussion
forward. The first is the partial restoration of a Medical Officer of
Health under the guise of Director of Public Health at district and
regional level within the NHS. This results from the acceptance by
government of the recommendations of the report Public Health in
England (HMSO, 1988). This report was essentially a bid for a
restoration of power by public health doctors because of the
renewed importance of communicable disease in the form of food
poisoning, Legionnaire’s Disease and AIDS. Any improvement in
public health’s status is to be welcomed but these proposals are
largely limited to a concern with what we have called the ‘con-
tagion’ model of public health, despite the much more inclusive
definition of public health as: ‘the science of art of preventing
disease, prolonging life and promoting health through organized
efforts of society’ (HMSO, 1988), adopted by the enquiry.

The RHAs and DHAs have been given a clear responsibility for
regularly reviewing the health of the population of their areas
through the appointment of a designated Director of Public Health
(DPH), and the DPH will in turn be required to produce an annual
report on the health of the area’s population. This is fine as far as
it goes, but serious questions remain about the efficacy of a public
health function buried within a curative health service. It may well
be that community physicians have regained enough professional
status to make the contagion model much more central to health
authority practice than it ever has been before in the curative-
dominated NHS, but there are serious questions about the appropri-
ateness of the NHS as the agency for dealing with the promotion
of public health as the Committee itself defined it. Not only was
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the relationship of Directors of Public Health with the local auth-
ority-based environmental health service scarcely discussed (and
this matters even for the contagion model), the role of public health
as a component and objective of wider public policy interventions
was not considered at all. This theme can be illustrated further by
a consideration of the objectives and content of the ‘healthy cities’
programmes which Ashton and Seymour have identified as central
to The New Public Health (Ashton and Seymour, 1988; see also
Chapter 19 in this volume).

A full account of the development of these programmes, which
are an integral part of the World Health Organization’s (WHO)
campaign for ‘Health for All by the Year 2000’ is given in Ashton
and Seymour (1988) but in summary the programmes are spatially
concentrated and deal with the three aspects of promotion of life
styles conducive to health, prevention of preventable conditions
and rehabilitation and health services. Targets 18-25 of the WHO
focus in Europe deal with ‘producing healthy environments’; Target
24 relates to improving housing conditions; and Target 19 refers to
the monitoring, control and assessment of environmental risks. The
principles are sound but the actual practices described in Ashton
and Seymour’s book place far more emphasis on modification of
consumption by individuals than on the inclusion of health as a
target in environmental policy in general. In this respect, in the UK
the Department of the Environment as the agency with central
responsibility for housing and planning ought to have at least as
much to do with ‘healthy cities’ as the Department of Health whose
main task is the administration of a curative service. This raises
the interesting question of the validity of the relatively recent separ-
ation of housing from the Ministry of Health. Indeed between the
wars the main agent of health at the disposal of the Ministry of
Health was housing policy.

Whatever may be the defects of healthy city campaigns which
have been sucked into the curative and individual centred system
of provision of health care, the assertion of the value of monitoring
is important. We have argued that such monitoring must be of the
health of communities and collectively based and spatially ordered.
What is to be healthy about the healthy cities if it is not the health
of the community which occupies them? Housing is not going to
be the only element in environmental determination of that health,
but it will be an important one and we need to pay systematic
attention to it.
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4

DAMP AND MOULDY
HOUSING: A HOLISTIC
APPROACH
SONJA HUNT

4.1
Introduction

Until recently, most research aimed at investigating links between
housing and health has been conducted according to a ‘medical
model’ of disease which emphasizes individual diagnosis and indi-
vidual treatment. This individualizing of health problems is
reflected in the current focus on individual behaviour as a prime
cause of ill-health, in spite of only weak evidence to support such
a case. The application of the medical model in housing has meant
an emphasis on professionally defined ill-health as opposed to a lay
view; the use of diagnostic instrumentation rather than sufferers’
reports; and has led to technical and moral fragmentation of the
housing problem.

Professional definitions of ill-health depend upon a classification
of symptoms according to accepted nosology with a view to making
a diagnosis to guide treatment. There has thus been a preference
for a case-finding approach, where diagnosed conditions can be
linked to housing. There are three problems with this approach.
First, there can be a great deal of disagreement on diagnosis between
doctors. Such is the case, for example, with asthma and bronchitis.
Some doctors have preferences in diagnoses and diagnostic categor-
ies are subject to fads and fashions (Allander and Rosenquist, 1975;
Heasman and Lipworth, 1966). Secondly, for a person to get a diag-
nosis they first have to see a doctor. However, it is known that
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although at a given time the majority of the population suffers from
some symptoms, these are but infrequently taken to health services
since the decision to seek medical advice depends upon much more
than the presence of a symptom (Mechanic, 1962). Thus a case-
finding approach is bound to underestimate the extent of ill-health
in a community. Thirdly, lay people are cast in the role of unreliable
informants, even though (ironically) many diagnoses are in fact
based upon reports by patients about their symptoms.

Reliance on diagnostic instrumentation, such as measures of res-
piratory function or other indicators of physiological function, is
misplaced unless their application can be rigidly controlled with
respect to timing, place and observer error. Instruments are notori-
ously subject to error, both in their readings and in the way they
are read (Grasbeck and Saris, 1969; Bradwell, Carmalt and White-
head, 1974; Hall et al., 1976). In addition, many people are reluctant
to comply with the procedures which are required for intrusive
measures and lowered response rates lead to inevitable bias.

Technical fragmentation occurs when an issue is broken into
separate parts and those parts separately studied. For example, the
study of allergies as a consequence of exposure to mould is largely
the province of doctors interested in respiratory medicine; identify-
ing mould found in houses has been confined to building research
and microbiology; measuring dampness in dwellings has been the
task of Environmental Health Officers and surveyors; and investigat-
ing the reasons for the damp has been the concern of architects.
These groups of ‘experts’ rarely work together or even pool their
findings.

Moral fragmentation occurs when a collective problem is reduced
to the characteristics of individuals, for example, blaming the resi-
dents of damp houses for the dampness; reporting a respiratory
condition as due to an ‘allergy’, i.e. locating it in the individual
rather than the environmental agent; or targeting individual
behaviour for change rather than social conditions. A medical model
of disease which emphasizes individual diagnosis and treatment
has no room for the incorporation of social factors, unless, as in the
case of tuberculosis, they can be shown to lead to the harbouring
of pathological agents. Moreover, pointing to social factors may be
regarded as a political act which lies outside the province of medical
jurisdiction. Links between social problems and ill-health, which
properly belong in the realm of public health, are thus reduced to
the level of clinical medicine. This stance has also reinforced the
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tendency to do research on people rather than with them or for
them. It is, for example, a common experience for individuals to
form the ‘objects’ of research and never to know the outcome or
even be thanked for their contribution.

An alternative approach to that of the medical model is provided
by the notion of ‘general susceptibility’ which is founded on the
hypothesis that people may become vulnerable to a variety of ills
because of the social and economic strains under which they live.
Geographically and historically, the poor get sick more than their
more affluent compatriots from almost every known disorder, many
of which have no association whatsoever with individual behaviour
(RUHBC, 1989). Although the major causes of mortality and mor-
bidity may change, for example, from acute infections to chronic
diseases, the differential between the poorer and the more affluent
remains relatively unchanged (Whitehead, 1988).

The most important question therefore is what is it that disadvan-
taged groups might have in common regardless of place or time?
Obviously, lacking money, social and educational resources and
without access to the power structure, less affluent people are less
able to buffer themselves from the exigencies of life. In areas of
social disadvantage, lack of employment opportunities, inadequate
finances and bad housing are common experiences which impose
daily strain. Often these problems are augmented by each other.
For example, it is usually those on low incomes who live in the
houses which are most hard to heat because of poor design and
inadequate building materials.

Most people would regard their home as a place to relax, experi-
ence some peace and comfort and take shelter, both metaphorically
and literally. Many of those who inhabit the lower rungs of the
socio-economic ladder, however, do not have this luxury and are to
all intents and purposes ‘homeless’, although they may have a place
in which to live. The one place where they might reasonably expect
to be comfortable imposes considerable mental and physical dis-
comfort.

An unhealthy community may then impose a variety of strains
on those who dwell within it. The well-known gradient of mortality
and morbidity has been demonstrated to alter its slope according
to where people live. Several authors, for example, Brotherston
(1976) and Skrimshire (1978), have noted that the health experience
of social class I people living in a deprived area is closer to that of
social class III people living in affluent areas. Clearly, even the
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privileged position of the professional classes can be undermined
by the disadvantageous nature of their living environment.

The medical model and the general susceptibility model are by
no means incompatible. Taking tuberculosis as an example, the TB
bacillus is the proximate cause, that is it must be present in order
for the disease to develop, but measures like good sanitation,
hygienic living conditions, light and space affect the ability of that
bacillus to spread and survive. Moreover, not everyone exposed to
tuberculosis will develop the disease. The great majority of illnesses
find it easier to get a grip on vulnerable groups and there is mount-
ing evidence that vulnerability is related to life circumstances
(Jemmott and Locke, 1984). The treatment of individuals does
nothing to alter the conditions which gave rise to the disorder in
the first place. Indeed a person may be successfully diagnosed and
treated, only to return to precisely the situation which created the
problem in the first place. There need not be fragmentation in
seeking for an aetiological agent, as long as the context in which
that agent flourishes is taken fully into account.

Preventive measures aimed at socio-environmental conditions are
not only efficacious in terms of long-term amelioration, but are
likely to prevent not only a single disease, but a whole variety of
disorders.

4.2
Housing as a health hazard

Almost all research in whatever field is initiated by a narrow range
of people, usually those in positions of some power. Thus govern-
ment departments may invite tenders for research of interest to
them; research councils put out a list of topics they would be
willing to fund (usually also of interest to the government); and
commercial and industrial enterprises will also fund research from
which they are likely to benefit. In addition, well-known or
ambitious researchers may be able to attract funds for work they
would like to do. What is extremely rare is for members of the
general public, and especially disadvantaged members of the public,
to be influential in setting up research of interest to them.
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The first study

The inhabitants of damp dwellings have been largely disregarded in
investigations of dampness and health, being useful only as objects
of study, in spite of the fact that they might be regarded as partici-
pant observers on the topic of housing and health. Dampness has
long been a concern of the Scots. In Glasgow, for example, about
70% of homes are known to suffer from dampness/condensation
(Glasgow District Council, 1989). People living in damp houses
tend to believe that this is bad for their health and that of their
children.

However, it has been difficult for them to get any action for
several reasons. First, there has not been any full-scale, methodolog-
ically sound research on the topic. Secondly, general practitioners
have been reluctant on the whole to pronounce damp housing as a
health hazard; and thirdly, local councils and governments alike
have been alarmed at the prospect of the financial costs of ameliorat-
ing the problem, and it has been routine to blame dampness on the
behaviour of the people living in the damp houses.

In 1983 a community development project was set up in an area
to the north of Edinburgh, with the aim of assessing the perceived
health needs of the community and involving local people in
decision-making about their health. A major concern of women in
a tenants’ group was housing conditions, particularly dampness/
mould and, in 1985, they made a slide/tape called ‘Home, sweet
home’ which described the distress caused by living in damp and
mouldy conditions and depicted the state of the houses, together
with the unhelpful attitudes of housing officials and local doctors.
The women were invited to give a presentation at a university
seminar series and, after a sympathetic response, challenged the
audience to ‘do something’.

Accordingly, a small group of researchers got together with the
tenants to discuss the issues and the possibility of carrying out a
pilot project to assess the effects of damp, if any, on health status.
It was evident that much previous research had been methodolog-
ically suspect for the following reasons:

1. It is difficult to separate effects of health due to housing, per se,
from effects due to other variables such as low income, unem-
ployment, selection of ill people into the worst housing, smok-
ing, poor diet, overcrowding, and so on.
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2. Investigator bias posed a problem for those studies where the
same person or team had gathered data both on housing con-
ditions and health.

3. Many epidemiological studies collect data on two sets of vari-
ables and look for correlations between them. However, most
often it is not possible to forge these two sets of data into a
causal model, because they apply only at the level of population.
Such data are therefore subject to the ‘ecological fallacy’ — i.e.
that a relationship which is demonstrated at population level
will also be true at a less aggregated level. Such reasoning, for
example, led to the focus on high fat diet as a causative factor
in heart disease, because there was an association between total
level of fat intake nationally and national mortality from heart
disease. However, there is no way of knowing if it is the same
people who eat the fat who have the heart attacks and in fact
studies have shown that the equation does not apply at com-
munity or individual level.

(Kaplan, 1988)

This investigation therefore aimed to address these methodological
issues and a double blind design was devised whereby data about
health and data concerning damp would be collected from indi-
vidual households within a defined community, by two co-ordi-
nated but independent teams. An area, comprising one postal code
sector, was chosen where the proportion of damp houses was known
to be around 30% and where routine statistics showed the level of
hospitalization for respiratory disease was unusually high.

Officers of the Environmental Health Department agreed to carry
out a house survey which would assess dampness and record any
visible mould growth. The Housing Department made records avail-
able and gave details about housing types in the area. An interview
schedule was constructed with the assistance of local people similar
to those who would be in the survey; this asked for information on
the following topics:

Household composition.

Length of time in the house.

Symptoms and health problems in the previous two months.
Presence of long-standing illness.

Use of health services.

Sickness absence from work or school.

Smoking habits in the household.

Nk b=
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8. Heating.
9. Problems with the house.
10. Employment and income.

A public meeting was held in the designated area at which the
study was introduced to tenants and their co-operation asked for.
An article appeared in a local paper and leaflets and posters were
distributed in order that the community would be aware of the
surveys. It was promised that the results of the study would be first
given to the tenants concerned.

It is, of course, a basic tenet of scientific research that the subjects
of the research should not be aware of the study hypothesis, lest
they bias the results by falsifying or exaggerating the ‘true’ answers.
Apart from this being insulting, by making the assumption that
people are not faithful respondents, it is ethically questionable,
especially where health issues are concerned. For the respondents
to bias the results in favour of the study hypothesis would require
a sufficiently large number of them to have implicit hypotheses
about housing and health themselves, which were the same as those
held by the investigators, and to be able to differentiate between
those symptoms which might be linked to dampness/mould and
those not linked and be aware of the existence of damp in their
own house. They would then need to be motivated to give incorrect
answers patterned in such a way as to support the study hypothesis.
This set of circumstances is highly unlikely, even more so in view
of the fact that, apart from those who are active in dampness cam-
paigns, most people are not aware of hypothesized links between
damp housing and symptoms. The study was conducted in the late
winter and early spring of 1986. A one in four random sample of
the 2180 dwellings in the area was drawn and a copy sent to the
Environmental Health Department.

A team of trained interviewers visited residents at home and were
instructed to interview a female, if possible, since women tend to
have a more comprehensive knowledge of health problems in the
family (Cartwright, 1983). During the same period, Environmental
Health Officers (EHOs) surveyed houses, using protometers to mea-
sure relative humidity and damp in the categories severe, medium
and slight; this was supplemented by observation. For most analy-
ses, a composite measure of damp was derived whereby any sign
of damp (i.e. damp, condensation and/or mould) was regarded as
indicative of a damp house.
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After both surveys were complete, the data were merged and
comparisons made on a simple damp/not damp dichotomy. Because
of no contacts, refusals and unoccupied houses, the final sample
size of dwellings where both surveys had been completed was 300.

The results

The results showed a remarkable degree of agreement between the
assessments of the EHOs and the tenants, with 83% agreement on
whether or not the house was damp. Disagreement went in both
directions — i.e. the tenant reported no damp, but the EHO did and
vice versa. The presence of damp was found to be associated with
particular streets and particular structures. Almost 80% of the damp
houses were in only one-third of the streets. This was convincing
evidence that tenants were not responsible for condensation/damp,
which was found mainly in tenement buildings constructed
between 1930 and 1936, where renovations to remove coal fires had
cut down ventilation and where the new heating was expensive to
run.

There were no differences between damp and not damp house-
holds in terms of duration of tenancy, weekly household income or
smoking. They did differ, however, in that damp houses had more
overcrowding, younger tenants and more children in them.

Health problems

There were no differences in reported symptoms of physical ill-
health between adults in damp and dry houses, yet women in the
damp houses did report significantly more emotional distress.
Dampness was, however, strongly related to health problems in
children. The mean number of symptoms was higher in children in
damp houses, and children in damp houses were more often
reported to suffer from aches and pains, diarrhoea, nervousness and
headaches and to have had at least one respiratory problem in the
past two months. These differences were statistically significant.
Cigarette smoking was found to be independently associated with
the reporting of respiratory symptoms. Log-linear analysis con-
firmed a significant main effect for dampness but not for smoking
in the household. Identical results were obtained controlling for
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number of children in the household and overcrowding. In addition,
where there was visible mould growth, there were significantly
more reports of vomiting and sore throat in children.

Respondent bias was tested by comparing the reporting of health
problems in relation to ‘objective’ and ‘subjective’ assessment of
dampness/mould. Respondents who perceived their homes to be
damp were not more likely to report symptoms for themselves or
for their children. Differential bias in reporting by damp should
result in general over-reporting of symptoms both in adults and
children, but it was clear that differences in physical health were
confined to certain symptoms only and to children. There was no
association between respondents’ emotional symptoms and tend-
ency to over-report symptoms in their children.

This study was remarkable for several reasons: it was initiated
by local people; it was the first to use a double blind study of
individual households; it was a co-operative enterprise between
tenants, council officials and academics; it exonerated tenants from
the blame of causing damp; and it found strong evidence for a link
between emotional distress in adults and damp housing and a link
between selected symptoms of physical ill-health in children and
dampness/mould. It was also very cheap at £2000; further details
of this study can be found in Hunt, Martin and Platt (1986); Martin,
Platt and Hunt (1987).

As promised, the results were released first to the tenants’ groups
in the area and a certain amount of publicity ensued, which gener-
ated a renewed interest in the topic of housing and health. However,
the research team considered that there were still a number of
unsatisfactory features of the study. For example, taking a random
sample may not have been the best design, since it seemed likely
that children were more susceptible to dampness/mould than
adults, in whom symptoms due to housing conditions could be
masked by previous health history. The study was also small and
the number of children insufficient to make generalization possible.
Moreover, it had been confined to one area of Edinburgh. There
were many unanswered questions about the source of the symptoms
and it was clear that more needed to be known about precisely why
dampness/mould should be associated with certain symptoms.

77



DAMP AND MOULDY HOUSING

4.3
Dampness, mould growth and health status

Damp conditions in a dwelling harbour several agents which might
be damaging to health. Viruses which give rise to infection are more
common in damp houses (Hatch et al., 1976; Buckland and Tyrell,
1962). Bacteria too thrive in moist conditions, although very little
work has been done in relation to their presence in domestic dwell-
ings (Morris, 1989; Kingdom, 1960).

Dampness also encourages the house dust mite. (Voorhorst,
Spieksman and Vareskamp, 1969) and surveys in Holland, South
Wales and London have established links between house mites,
dampness and symptoms of ill-heath (Burr et al., 1980: Maunsell,
Hughes and Wraith, 1970). The house dust mite population
increases dramatically in damp conditions. Mites flourish in 40%
or more humidity (Korsgaard, 1979) and their debris, particularly
faecal pellets, act as allergens (Reed, 1981). The major problems
caused by house dust mites are respiratory, especially wheeze and
they are thus of particular concern in asthma (Dorward et al., 1988).

Damp conditions particularly condensation, encourage the
growth of mould. Mould is less likely to be found in conditions of
penetrating or rising damp since the salts which emerge with the
moisture tend to inhibit its growth. Condensation, on the other
hand, contains relatively pure water which is highly conducive to
the growth and proliferation of fungal spores, which live off the
organic material on walls and in cavities, such as plaster, wallpaper
and wallpaper paste. Once present, mould spreads easily to carpets,
furniture and clothing. Fungal spores can give rise to three types of
reactions; allergies, infections and toxic effects.

Moulds have long been known to be a source of respiratory aller-
gens and there are case studies describing reactions so severe as to
require hospitalization {Solomon, 1974; Kozak et al. 1980; Fergus-
son, Milne and Crompton, 1984). For example, a case described by
Torok, De Weck and Scherner (1981) concerned a 23-year-old
woman who developed severe symptoms of allergic alveolitis. Anti-
bodies to two varieties of fungi were found in her blood serum. The
symptoms were relieved after removal from her home and were
eventually traced to a patch of mould on her bedroom wall. Simi-
larly, a woman developed symptoms of headache, swollen and pain-
ful joints and breathlessness after moving into a damp house;
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X-rays indicated nodes in her lungs. The symptoms disappeared
spontaneously when she stayed away from the house and recurred
on her return. Eventually the symptoms were traced to the presence
of fungal spores in the air and on the walls (Pedersen and Gravesen,
1983).

Several larger-scale investigations have indicated that mould may
be responsible for respiratory conditions which are a consequence
of allergic reactions such as asthma, rhinitis, and alveolitis (Hosen,
1978; Maunsell, 1954; Fergusson, Milne and Crompton 1984; Stra-
chan and Elton, 1986; Burr et al., 1988). Fungi of the genera Alterna-
ria, Cladosporium, Penicillium and Aspergillus appear to be the
most significant in causing allergic reactions; and fungi from these
genera have been found in domestic dwellings (Hunter et al., 1988).

In addition to allergic effects, some varieties of fungus, for
example, Aspergillus fumigatus, have characteristics which produce
severe symptoms caused by direct lung infection. Responses to the
inhalation of fungal spores can range from mild through acute and
severe, with flu-like symptoms, to the causation of irreversible
changes in lung function after chronic exposure. Systemic infec-
tions start normally in the lung, sometimes migrating to other
organs, including heart, brain and kidneys. Such invasive diseases
are rare and usually require both a high concentration of a particular
fungus and a very susceptible individual (Tobin et al., 1987).

Certain fungi produce metabolites which can be toxic. These
mycotoxins are contained in the spores of toxigenic fungi and have
been established as causes of illness in humans and animals (Smith
and Moss, 1985). Reports of human reactions have been mainly
associated with ingestion rather than inhalation and most reports
have focused upon food contamination. However, food may become
contaminated by fungi in domestic dwellings and spores may well
be swallowed with mucus, especially where in the presence of
respiratory problems there is a tendency for breathing to be done
through the mouth.

Myecotoxins are readily absorbed through the membranes in the
respiratory tract and enter the bloodstream causing damage to other
parts of the body. Their presence in the lungs may interfere with
immunity and contribute to diffuse alveolitis (Northup and Kilburn,
1978). Since mycotoxins can affect the immune system, they may
also contribute to the severity of allergies and infections.

The development of reactions to fungi requires repeated exposure,
which can be expected to occur where dwellings are damp. Since
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the severity of the effects may be related to the vulnerability of the
person, young children, the elderly and those who are already ill
may be particularly at risk.

The second study

It was decided to set up a second study which would address some
of the unanswered questions associated with the first one. In
addition, it was obvious that a larger study concentrating on vulner-
able groups and carried out at several sites would have more power
in terms of generalization of the findings. In view of the literature
suggesting a strong relationship between fungal contamination of
houses and varied symptomatology, the decision was made to inves-
tigate further the role of fungi in ill-health and to try to identify
the domestic fungi responsible. As a direct consequence of the first
study, Glasgow and Edinburgh district councils were willing to
support a further project. In addition, it was possible to obtain
money from the London Research Centre. Accordingly, the study
was set up to take place in all three cities. Once again, tenants’
groups declared their willingness to become involved and dis-
cussions about feasibility and the design of the study and the ques-
tionnaire were held with groups in Scotland and England; the objec-
tives of the study were:

1. To establish the extent of dampness in a dwelling and grade each
dwelling on a dampness scale.

2. To establish whether or not mould growth was present and to
grade dwellings in terms of the extent and severity of surface
mould growth.

3. To establish the air-borne fungal spore concentration.

4. Focusing on young families, to compare the physical and mental
health of children in damp/mouldy housing with that of children
in non-damp/mouldy houses.

5. To analyse samples of wall and air mould in order to identify
specific genera of fungal spores present.

6. To identify and describe the building type, structural character-
istics, heating arrangements and renovations to the building of
the sample dwellings in relation to dampness/mould.

One of the major problems with studies of housing and health has
been the lack of co-operation between various interested parties and
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the tendency to ‘technical fragmentation’ described earlier. Thus
architects, housing officials, Environmental Health Officers, doc-
tors, tenants and academic researchers, all with an interest in the
same topic, have operated more or less independently of one another
and there has been no avenue or indeed strategy for sharing relevant
information.

Thus an important feature of this second study was the involve-
ment and co-operation of workers from many different areas of
interest. Architectural advice and practical assistance with the
house survey was given by members of the Technical Services
Agency, a tenant-owned architectural company in Glasgow. A lec-
turer in environmental health and some of his students devised the
first-ever scales for the grading of dampness and mould. Microbiolo-
gists offered help with the identification of fungi, and a microbiolo-
gist was employed on the project. Officials from the various housing
departments gave access to records and helped to provide contact
with tenants’ groups. Members of tenants’ groups and community
councils gave advice and information about their areas and proved
invaluable in helping to identify the location of young families. A
Community Health Resource Unit acted as a meeting-place and
information distribution centre. Three research workers co-ordi-
nated the study, arranged and designed the health survey and carried
out the final data analysis.

Methods

Within each of the three cities, areas of council-owned housing
were identified where there was a high proportion of families with
young children (i.e. under 16 years of age) where there was known
to be a high prevalence of damp housing and homogeneity in terms
of socio-economic status, and where there existed information on
housing types and any renovations.

Since official information is not held on family composition by
address, the sample was identified in two ways: by tenants going
out and identifying families on a list of addresses who met the
study criteria, and where this was not possible, by interviewers
identifying suitable families at the time of the health survey.

The study was carried out in the winter of 1988 and the procedure
was approximately the same in each city at each site. Leaflets were
distributed informing residents about a health survey, but not its
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purpose. Interviewers contacted families and carried out a health
interview based upon a modified and expanded version of the sched-
ule in the first study. In addition, questions were asked about the
respondents’ perception of any housing problems. The addresses
where interviews had been successfully carried out were relayed to
the surveying team which then visited the same addresses and
surveyed the building, assessed levels of dampness, took samples
of wall mould if present and took samples of air from each room.
Petri dishes containing wall and air samples were taken each day
to the laboratory, refrigerated and cultured. Air spore counts were
calculated and fungi identified, where possible.

The study constituted a triple blind procedure, in so far as none
of the three sets of data was put together until after the surveys
were completed. The final sample size, based upon dwellings where
both the health survey and the technical survey had been success-
fully completed, was 1124 adults and 1169 children.

Results of the second study

A comparison of the assessment of dampness/mould by respondents
with that of the surveyors showed about 70% agreement with dis-
agreements going in both directions. All the relationships between
housing and health status reported here are based upon the sur-
veyors’ assessment of the house and not the respondents’ assess-
ments.

Initially, the respondents were divided into those whose homes
had no dampness/mould, those with damp only and those with
damp and mould, in order to ascertain any differences in the charac-
teristics of the respondents. There were no differences between
groups with respect to employment status (almost 50% of the whole
sample were unemployed), marital status, income (approx. one-half
of the sample had a household income of less than £80 per week),
number of children in the house, respondent’s sex, smoking in the
household, overcrowding, or the amount spent on food and heating.
Respondents did, however, differ by length of time at the address,
but since the average time at any address was almost five years,
this was not considered to be an important factor in respect of
health experience.

A comparison of children in damp and non-damp dwellings
showed significantly more vomiting, wheeze, irritability, fever and
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poor appetite under damp conditions, with significantly more
wheeze, sore throat, cough, runny nose, headaches and fever in
the presence of mould. Data were analysed for a ‘dose-response’
relationship between symptoms, dampness, visible mould and air
spore count, by comparing number of symptoms reported at differ-
ent levels of damp and mould (i.e. none, low, moderate and high).
There was a significant dose—response relationship between aches
and pains, wheeze, vomiting, headaches, sore throat, irritability,
fever, poor appetite, cough and runny nose and dampness, with the
likelihood of any symptom being present increasing as the damp-
ness score increased. In relation to the amount of visible mould,
six symptoms showed a dose-response relationship; these were
wheeze, sore throat, irritability, headaches, fever and runny nose.
For air spore count, there was a dose-response relationship with
wheeze, fever and irritability. Since a number of other variables are
known to produce some of these symptoms in children, analyses
were carried out to assess the contribution of overcrowding, unem-
ployment, income and smoking by the respondent and by anyone
in the household. Regardless of the presence of smokers, symptoms
were always higher in damp/mouldy houses. In the case of wheeze,
cough and runny nose, both smoking and mould contributed to
symptom levels, but for sore throat, headaches and fever symptom
levels were lower in smoking households. It was thus concluded
that smoking and mould have independent effects. Univariate analy-
sis showed that when all other factors affecting symptoms were
controlled for, a significant effect of dampness/mould remained for
wheeze, sore throat, headaches and fever. Vomiting and diarrhoea
were better accounted for by overcrowding and unemployment and
emotional symptoms were clearly linked to unemployment. Runny
nose was better accounted for by reports that the house was ‘too
cold’. The four relevant symptoms, that is wheeze, sore throat, fever
and headaches, were consistent with the effects due to allergies and
infections caused by fungi.

Four types of sources of error were considered in relation to
interpretation of the results: investigator, respondent and selection
bias and confounding variables. Investigator bias was ruled out in
view of the triple blind nature of the study. Respondent bias is
the feature which is most often attacked in investigations where
symptomatology is based on reported, rather than clinically
observed, health problems. This stance does, of course, raise the
issue of whether doctors are more reliable observers of symptoms
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than parents and guardians, an issue which has never been resolved.
There are good reasons to suppose that respondent bias could not
account for the results of this investigation. First, it could be
expected to be a general rather than a specific phenomenon, so
that all or most symptoms would be over-reported by people who
believed their homes to be damp. This was not the case. All analyses
were based upon the relationship between surveyor observed damp-
ness and mould levels and reported symptoms and this was in
fact closer than relationships between symptoms and respondent
perceived dampness/mould. There were significant dose-response
findings which would have required respondents to be familiar with
the grading system developed by the surveyors. This was imposs-
ible. Finally, since the significant results were confined to four
specific symptoms and these were consistent with effects of mould,
respondent bias would have required familiarity with the relevant
literature, an unlikely state of affairs.

Selection bias could have occurred where children already suffer-
ing from the symptoms in question had come by some process to
live in houses characterized by damp and mould. This could happen
if the worst housing had been allocated to families most in need and
the children of such families were more likely to be ill. However, in
this investigation families in damp houses were not more likely to
have moved from previously poor conditions, or to have moved for
health reasons. Moreover, the average length of time in any dwelling
was close to five years and many of the younger children had been
born in that house.

Other factors such as the presence of pets, heating and washing
arrangements, ventilation patterns and recent decorating were
taken into account. These findings and analyses are reported in
more detail in Hunt, Martin and Platt (1988); and Platt, Martin and
Hunt (1989).

Mould analyses

The identification of moulds is a time-consuming and highly skilled
task and it proved impossible to get through all the samples during
the time span of the study, since each dwelling produced between
three and seven samples, depending upon the number of rooms.
Altogether 404 moulds were identified, some rooms contained
only one, others as many as seven. Species of Penicillium accounted
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for 50% of identified moulds, followed by Ulocladium spp. and
Cladosporium spp. Other moulds were Mucor, Acremonium, Chae-
tomium, Rhizopus, Aspergillus, Fusarium, Aureobasidium and
Scopulariopus. For those dwellings where surface moulds and air
spores had been identified, an attempt was made to link the mould
genera with children’s symptoms reported in the dwelling. How-
ever, there were no consistent significant differences between symp-
toms and types of mould, although some trends were found and
some of the fungi present had been implicated in other studies as
allergenic and mycotoxic. This result is, perhaps, not so surprising
in view of the simultaneous and prolonged exposure of the children,
in most cases, to many different classes of fungi and the possible
interactions between them. In order to assess the true significance
of fungi for health problems, the relevant exposure time and ‘dose’
would need to be ascertained. However, this is very difficult for
several reasons. First, different species of moulds have different
effects and the meaning of relevant exposure is not clear, since a
short period of exposure to one variety may induce adverse health
effects, while for another variety a prolonged period of proximity
might be necessary. For some moulds, a relatively low level of
exposure may be harmful; for others, a high concentration may
have minimal effects (Verhoeff et al. 1988).

It was concluded that different varieties of fungi probably cross-
react and that the presence of many genera of fungi were responsible
for the symptoms found (Hunt and Lewis, 1988). A study by Hynd-
man (1990) of dwellings in Tower Hamlets, which utilized both
subjective and objective measures of both health status and housing
conditions also found strong associations between dampness/mould
and respiratory symptoms, diarrhoea and vomiting.

In general, available measuring techniques can give information
about the presence of mould during short periods of time. However,
the concentration of mould in dwellings can be expected to vary by
room, by season and over time. Without a method of quantifying
these wvariables, it is virtually impossible to establish mean
exposure. Currently therefore the health consequences of long-term
exposure to mould in the home have not been precisely established
in uncontrolled environments. Nevertheless, the repeated findings
of associations between the presence of mould and symptoms of
ill-health, together with evidence from clinical assays, leaves little
reason to doubt that exposure to some fungi can constitute a signifi-
cant health hazard.
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4.4
Longitudinal studies

Nevertheless, the most convincing evidence for a causal link
between ill-health and dampness/mould would be a longitudinal
study where health status could be assessed before and after the
eradication of damp, using a suitable control group. Longitudinal
studies are time-consuming and costly and require the investigator
to be somewhat opportunistic in terms of taking advantage of
changes planned by others (e.g. local authorities). Such changes take
two forms: moving people from one set of housing to another, or
effecting renovations, making significant repairs or implementing
upgrading.

One of the earliest studies by Robinson (1955) in New Jersey
suggested that moving people out of slums into more spacious and
sanitary accommodation led to a decrease in the number of cases
of tuberculosis and other childhood diseases. Wilner (1962) showed
that families who had been rehoused into superior dwellings evi-
denced improved health with respect to lower rates of infectious
and parasitic diseases, digestive disorders and accidents. The effects
were significant only in the under 35-year-olds.

In Britain an investigation by Hopper (1962}, in Rotherham, sug-
gested that the residents of a new housing estate had less tubercu-
losis, bronchitis and accidents as compared with the area they had
come from. Better health was strongly associated with better hous-
ing on a single estate in Liverpool, where improvements were being
made to housing without decanting the residents. The findings
were particularly significant with respect to mental health, but
symptoms associated with damp, noise and security were also lower
in those residents whose housing had been improved to the highest
standard (McKenna and Hunt, 1990).

In 1988 an opportunity to carry out a longitudinal study on damp-
ness eradication arose in Glasgow, when the South of Scotland
Electricity Board and Glasgow District Council offered funding for
the evaluation of a ‘Heat with Rent’ scheme and its effects on
health and well-being. The site of the installation of the scheme was
a single housing estate to the south of Glasgow, where a previous
investigation had established that almost 80% of the houses suf-
fered from dampness and were hard to heat {Glasgow District Coun-
cil, 1986). The ‘Heat with Rent’ scheme involves the installation
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of a controlled heating system which responds to the outside tem-
perature and where householders pay a fixed sum incorporated into
their council rent. The scheme is not universally popular, especially
with those on low income, since it limits the freedom to manipulate
income, for example, saving on heat in order to buy food or clothes.
The installation of the scheme is voluntary, although if tenants
move out, the incoming resident has no choice.

The procedure by means of which the scheme was set up allowed
for a ‘natural’ experiment, in so far as installation of the scheme
proceeded on a rolling basis, with those who had opted for the
scheme having it installed sequentially, allowing for comparison
with those who had refused the scheme.

Due to limitations of funding, it was not possible to conduct
independent surveys of the house and the health of the inhabitants.
Instead the respondents were interviewed by means of a schedule
similar to the one used in the two previously described studies. The
design was a complex one, whereby several hundred respondents were
contacted before the introduction of the scheme, followed up eight
months later and re-interviewed and, subsequently, re-interviewed
once more approximately one year after the first interview.

The results showed that the scheme was generally successful
in eradicating dampness and mould. However, the health survey
indicated that health status had declined over the period of the
study in both adults and children and symptom reporting had risen
in the whole sample, possibly as a consequence of rising unemploy-
ment in the area and financial problems. In those homes which had
had the new system of heating involved, children were shown to
have a less steep or no increase in some symptoms. Moreover, the
symptoms in question were precisely those which had previously
been associated with the presence of mould, that is sore throat,
headaches and wheezing. The results were complicated by the fact
that where other housing problems existed, such as noise and poor
repair, and where financial circumstances were getting worse, this
protective effect was less likely to be evident (Hunt and Hopton,
1988-9; Hopton and Hunt, 1990).

The complexity of the findings added weight to their validity,
since it is highly likely that any straightforward links between
symptoms and dampness/mould would be obscured by other factors
which are known to contribute to ill-health, especially since strictly
controlled experimental studies are not possible in the real world.

It could now be argued that the associations which have been
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found consistently between mould and the symptoms of ill-health,
in different types of studies, in different places with different
samples, meet the criteria for epidemiological association to be
considered causal. That is, there is a strong specific relationship
which is consistent across studies and substantially free of confound-
ing variables.

In addition, there is reason to believe that damp conditions, regard-
less of the presence of mould, may be responsible for some health
effects which could be a consequence of the tendency to harbour
more bacteria and viruses. Some of the studies reported here have
certainly given hints that there may be separable effects attributable
to damp and to mould.

4.5
Long-term effects

The advancement of knowledge in the aetiology of health problems
is but rarely of the type which makes dramatic headlines. More
usually, it is the slow and painstaking accumulation of evidence
which points us in the right direction. This stage has now been
reached in respect of damp, mouldy and cold housing. It is still not
possible to separate out the effects of each for certain. Most likely,
since all three are found together, there are single, interactive and
cumulative effects. However, the literature is scattered and general
acceptance of the gravity of the situation has still to come.

If the findings of various studies reported here were to be dupli-
cated throughout Britain, or indeed Europe, and there is little doubt
that they would be, then there must be concern for the physical,
emotional and social effects on the lives of millions of children. It
is not solely the short-term experience of discomfort and illness,
but the long-term consequences for chronic disorders and emotional
distress which must receive attention. Folmer-Anderson (1984)
found a strong link between housing conditions in childhood and
later adult hospitalization. Barker and Osmond (1987), in their study
of three neighbouring towns in Lancashire, suggested that the dis-
crepancies in adult mortality rates between the towns could be
largely explained by differences in housing conditions, overcrowd-
ing and sanitation during the period of infancy.

Early exposure to adverse living conditions is likely to increase
vulnerability to illness and disease in later life. Interference with
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school and play activities can affect intellectual and social develop-
ment. The child who is often feeling unwell will have few friends
and may suffer emotional damage. Moreover, those children likely
to be most at risk are already suffering from the consequences of
belonging to a low-income family: they are in double jeopardy.

The links between housing and health have not been taken
seriously enough by medical practitioners, local authorities or
national government. Too often complaints about housing are seen
as ‘merely’ an excuse to qualify for rehousing and general prac-
titioners have been notoriously reluctant to lobby on behalf of their
patients for what they perceive as a ‘political’ issue.

The dramatic improvements in health status in the past hundred
years were largely a consequence of public health measures which
created an environment conducive to good health. The only way
for the problems created by bad housing to be tackled is for medical,
housing, environmental health, research workers and tenants’ organ-
izations to co-operate in making the issue of housing a public health
priority.

The cost of improving the housing stock will be high, but it can
scarcely compare with the cost of allowing conditions to persist
which are a constant drain on the resources of the health services
and which, by affecting primarily the younger members of society,
lead to the stunting of human potential and the perpetuation of
social inequalities in health.
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DAMPNESS, MOULD
GROWTH AND
RESPIRATORY DISEASE
IN CHILDREN
DAVID PETER STRACHAN

5.1
Introduction

This chapter outlines the scope of epidemiological methods and
their role in the assessment of environment hazards. The strengths
and limitations of the epidemiological approach are illustrated with
reference to studies of the relationship between dampness, mould
growth and respiratory disease in children.

5.2
The scope of epidemiological research

Investigation of health hazards

Suggestions of a possible health hazard in the domestic, occupa-
tional or outdoor environment often arise from clinical observations
of patients or laboratory experiments on animals or human volun-
teers. These observations are of great value in establishing that a
risk to health may exist. They are of less use in measuring the
extent to which a problem does exist in any given community.
Evaluation of the importance to public health of a suspected environ-
mental hazard requires on the one hand a detailed assessment of
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its distribution in the general population, and on the other hand a
quantitative estimate of the amount of disease resulting from
exposure. The latter information should properly be derived from
epidemiological studies.

Epidemiology is the study of the distribution, determinants and
control of disease in human populations. Epidemiological investi-
gations are usually of an observational (non-experimental) design,
seeking to exploit ‘natural experiments’ which lead to variations in
the amount of disease within or between populations. These must
be distinguished from experimental studies, where the effects of
one factor can be investigated with other variables held constant.
In the real world many socio-economic, cultural and environmental
determinants of disease tend to cluster together. Epidemiologists
may therefore require complex statistical techniques to disentangle
the independent effects of the variables of interest from the possible
confounding effects of other known or suspected causes.

Social and cultural background are also important influences
upon the perception of illness, the diagnostic label applied and the
uptake of medical services. Further, the experience of illness may
affect recall of information by respondents. Any or all of these
factors may influence comparisons between diseased and undis-
eased individuals. Thus a particular concern in epidemiological stud-
ies is the evaluation of sources of bias in the selection of diseased
subjects, or in the information obtained from them. Bias is a feature
of study design and is difficult to eliminate during data analysis.
However, it is usually instructive to examine how potential sources
of bias might have influenced the conclusions of a study.

In interpreting the results of an observational study, we may
distinguish between internal validity (whether the findings accu-
rately reflect the situation in the study sample), which is affected
by bias and confounding, and external validity (whether the con-
clusions can be generalized to other geographical or cultural set-
tings), which is influenced by the nature of the sample selected,
including the effects of chance variations during random sampling.

Assessment of causality
Chance, bias and confounding offer spurious explanations for an
association between environmental exposure and disease. The

fourth possibility is that there is a causal relationship. There are
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few situations where the relationship between environmental
exposure and disease is so clear-cut that all exposed individuals
develop disease. More usually, exposure to a potential hazard
increase the risk (or probability) of disease. This may be because
there are a number of causes operating, or because the agent is only
toxic to a subgroup of the population who are susceptible to its
actions. A small increase in risk affecting a large number of exposed
and susceptible individuals may present a more substantial public
health problem than a greatly increased risk and applied to a small
minority of the population.

Causes of disease may require investigation at an individual level,
or at a population level. Thus a ubiquitous exposure to which only
a susceptible subgroup develops disease (e.g. grass pollen and hay
fever) would not be identified by comparisons of diseased and undis-
eased individuals within a population. Such studies would instead
identify genetic factors or other determinants of susceptibility as
the ‘cause’ of the disease. An unfortunate limitation of the epidemi-
ological approach is that evaluation of the most widespread environ-
mental hazards may require comparisons between populations,
which are highly prone to confounding by social, cultural or other
differences.

Epidemiological studies within a population are more useful for
investigating the effects of an agent to which individuals are
exposed in varying degrees. Associations between level of environ-
mental exposure and disease outcome which are unlikely to be due
to chance, bias or confounding may be further assessed by a number
of criteria, elegantly discussed by Bradford-Hill (1965). Strong associ-
ations which are consistent with other studies (particularly studies
of differing design and location), with a clear time-sequence
between exposure and disease, evidence of a graded ‘dose-response’
relationship and a plausible biological explanation are those most
likely to be causal.

However, none of these criteria should be regarded as prerequi-
sites for a cause-and-effect relationship. In particular, the strength
of an association will depend upon how precisely the degree of
exposure to an environmental agent can be measured. In many
circumstances, we are limited to single measurements as indicators
of long-term exposure, or to indirect or surrogate measures of the
agent (e.g. the presence of a gas cooker to indicate domestic
exposure to nitrogen dioxide). Such indirect measures will tend to
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dilute associations and lead to misleading negative results from
small-scale studies.

Evaluation of control measures

The acid test for determining whether an observed association is
causal is to demonstrate that removal of the hazard reduces the
amount of disease. This information is ideally collected by a con-
trolled experiment, although more often it is derived from an obser-
vational evaluation of a control programme which must be justified
in advance on the basis of non-experimental evidence, outlined
above.

Proof of benefit in terms of reduction of one disease does not
necessarily vindicate uncritical adoption of a control strategy. Mea-
sures which are effective in preventing one condition may have
detrimental effects upon other diseases. If only a susceptible sub-
group of the population stands to benefit, control measures may be
more appropriately targeted to these individuals or their house-
holds, avoiding the risk of incurring unacceptable side-effects
among the non-susceptible majority. The epidemiological evalu-
ation of a public health strategy therefore needs to take a broad
perspective.

5.3

Epidemiological studies of dampness, mould growth
and respiratory disease in children

Background

The possibility that mould spores normally present in outdoor air
might have a causal role in asthma and hay fever was first proposed
before the Second World War and became widely accepted in the
1950s (Van de Werff, 1958; Hyde, Richards and Williams, 1956).
However, as a review in 1981 pointed out (Salvaggio and Aukrust,
1981), much of the evidence was anecdotal and the literature was
inadequate and controversial. Cutaneous hypersensitivity reactions
to mould extracts were found among some asthmatic patients, sug-
gesting the possibility of a causal relationship, but nasal provocation
tests with the same extracts were often negative, even among the
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patients with positive skin tests. Furthermore, cutaneous reactions
to mould extracts are generally associated with cutaneous hypersen-
sitivity to pollen or house dust mites (Hendrick et al., 1975), making
it difficult to determine the independent contribution of mould
exposure to the development of symptoms.

More recently, the focus has shifted to possible hazards from
domestic exposure to indoor moulds. A comparison of 72 adult
asthmatics and 72 control subjects of the same age and sex (Burr et
al., 1988) found that 19 asthmatics and 9 controls reported visible
mould on the walls of their homes, a difference which just failed
to reach conventional levels of statistical significance. However,
there was a significantly higher proportion with immunological
evidence of sensitization to Penicillium among the cases reporting
mould growth in their homes. These and other results (Sherman
and Merksamer, 1964) suggested that domestic mould spores may
be capable of invoking species-specific hypersensitivity reactions in
susceptible adults. However, in a detailed follow-up study of eight
Dutch asthmatics who were known to be allergic to moulds (Beau-
mont et al., 1985), pulmonary complaints were more common when
the outdoor mould spore concentrations were high, but no associ-
ation was found with indoor concentrations.

Against this somewhat confusing scientific background, damp-
ness and associated mould growth have emerged over the past
decade as a political focus for more general discontent about the
quality of Britain’s public housing stock. A number of local surveys
designed to highlight the high prevalence of dampness in certain
public sector housing estates have found a higher prevalence of
respiratory complaints among the tenants of damp or mouldy
homes. Indeed, residents in these estates often perceive housing as
one of the more important determinants of their health (McCarthy
et al. 1985; Martin, 1987).

These public concerns served to emphasize the paucity of epidemi-
ological research into the contribution of damp housing conditions
to ill-health, particularly diseases of the respiratory system. My
study in Edinburgh was one of several investigations that attempted
to fill this gap.
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5.4

A population survey of damp housing and childhood
asthma

A random sample of one in three primary schools in Edinburgh
were chosen, and the parents of all children in their third school
year (aged 6 to 7 years) were contacted by post in November 1986.
A questionnaire asked about respiratory symptoms experienced by
the child in the past year, and the past month, and information was
sought about conditions in the home, including the rooms affected
by ‘condensation or dampness on walls’ and ‘patches of mould or
fungus’. The response rate was 92% (1012/1095), with complete
information on respiratory symptoms and housing conditions for
between 926 and 1004, depending upon the detail required.

Table 5.1 shows the relationship between ‘lower’ respiratory
symptoms and various aspects of the home environment, in terms
of the prevalence (proportion of affected children) of each symptom
by each housing variable. Relationships with upper respiratory
symptoms such as running nose, hay fever, ear trouble and sore
throat, are presented elsewhere (Strachan, 1988). The prevalences
of wheeze and chesty colds were higher, by a factor of two or three,
among children from homes reported to be affected by dampness or
mould growth. The higher prevalences among children sleeping in
mouldy bedrooms might be interpreted as a graded dose-response
relationship. Cough, both during the day and night, was also more
common among the children sleeping in damp bedrooms.

Tests for chance variations

Conventional tests of statistical significance confirmed that none
of the above relationships was likely to have occurred by chance
alone. For instance, associations of this magnitude between mouldy
bedrooms and wheeze or chesty colds would occur by chance alone
less than once in 1000 comparisons. The asterisks in the table
indicate the degree of statistical significance for each association;
those with no asterisks could easily have occurred by chance.
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Table 5.1 Prevalence (%) of ‘lower’ respiratory symptoms, by features of
the home environment

Wheeze (past Chesty colds Night cough  Day cough (3+

year) (past year) (3+ nights in days in past
past month) month)

Tenure own 10.7 (75/702) 13.5 (93/690) 7.8 (54/692) 13.2 (91/689)
rent *16.3 (49/301) #27.4 (80/292) $22.5 (66/293) $22.0 (63/286)

Persons <1.0 11.5 (39/338) 15.6 (52/334) 8.0 (27/336) 13.4 (45/335)
per room 1-1.5 13.3  (66/496) 17.2 (84/487) *13.0 (63/486) 17.1 (83/484)
1.5+ 11.1 (14/126) *25.0 (31/124) t18.7 (23/123) 154 (18/117)

Smokers 0 12.1 (64/530) 14.8 (77/519) 9.0 (47/523) 13.9 (72/519)
in 1 12.1 (37/307) 18.4 (55/299) *14.0 (42/301) 16.5 (49/297)
household 2+ 13.4 (22/164) 1253 (41/162) $19.5 (31/159) 20.4 (32/157)
Gas no 13.0 (55/422) 21.0 (87/414) 13.5 (56/415) 153 (63/411)
cooker yes 11.7 (68/579) *15.2 (86/566) 11.2 (64/569) 16.0 (90/563)
Bottled no 12.4 (114/920) 16.8 (151/901) 11.9 (108/905) 15.8 (141/895)
gas stove yes 12.8 (10/78) *27.6 (21/76) 13.2 (10/76) 143 (11/77)
Paraffin no 12.4 (121/974) 17.6 (168/953) 11.8 (113/958) 15.6 (148/949)
heater yes 125 (3/24) 167  (4/24) 217 (5/23) 174  (4/23)
Coal no 12.5 (117/937) 17.5 (161/918) 11.7 (108/921) 15.2 (139/912)
fire yes 11.5  (7/61) 18.7 (11/59) 21.7  (5/23) 17.4  (4/23)
Damp none 10.6 (90/853) 15.3 (128/839) 10.7 (90/841) 14.7 (123/834)

other room 120.9 {18/86) *25.6 (21/82) 11.1  (9/81) 18.5 (15/81)
child’s  t24.6 (15/61) $37.3 (22/59) #31.1 (19/61) *25.9 (15/58)
bedroom

Mould none 10.5 (96/911) 15.6 (140/895) 11.7 (105/896) 15.3 (136/889)
other room *23.4 (11/47) 132.6 (15/46) 12.8 (6/47) 17.0  (8/47)
child’s $38.1 (16/42) $43.6 (17/39) 21.4 (9/42) 26.3 (10/38)
bedroom

Notes:

Significance of difference from prevalence in uppermost category:
*p<0.05  tp<0.01  p<0.001
(number of children in parentheses).

Investigation of confounding

The association between damp, mouldy housing and wheeze was
remarkable in view of the lack of variation of wheeze with other
environmental factors in the home (Table 5.1). Compared to rented
homes, owner-occupied homes were less likely to be affected by
dampness (8% vs 30%) or mould growth (5% vs 19%), and this
accounted for the difference in the prevalence of wheeze by housing
tenure. Among homes unaffected by damp or mould, the prevalence
of wheeze was similar in the rented sector (11.1%) and in the owner-
occupied homes (10.6%).
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Possible confounding effects were investigated further by the stat-
istical technique of multiple logistic regression modelling, of which
a detailed account is given elsewhere (Strachan, 1988). These analy-
ses confirmed that the threefold difference in prevalence of wheeze
between mouldy and non-mouldy homes was essentially unaltered
by adjustment for the effects of housing tenure, parental smoking,
household crowding and use of gas for cooking. This was because
none of these factors were strongly related to wheeze, independent
of their associations with mould in the home. However, the weaker
associations of night cough and daytime cough with mouldy hous-
ing were entirely explained by the confounding effect of tenure,
smoking and housing density. Chesty colds showed an intermediate
pattern, the association with mouldy housing being partially
accounted for by other housing variables.

Evaluation of bias

The findings of the questionnaire survey appeared to support a
relationship between mould growth and asthma. The next step was
to consider whether a spurious association could have arisen as a
result of systematic differences in the information obtained from
the groups to be compared. Objective evidence of both disease and
environmental exposure was obtained in order to investigate two
types of reporting bias:

1. Parents who were concerned about the presence of dampness or
mould growth in the home might report respiratory symptoms
at a lower threshold of severity than other parents. There was a
suggestion from a preliminary study of general practice records
that this might be the case (Strachan and Elton, 1986).

2. Parents who were aware of their child’s asthmatic tendency
might seek possible explanations for the disease and thereby
become more aware of putative hazards in the home, including
dampness and mould growth.
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Table 5.2 Prevalence (%) of wheeze in past year, by mould in the home
and exercise-induced bronchial liability

No mould Mould Total
(any room)
Tested on treatment* 100.0 (8/8) 100.0 (3/3) 100.0 (11/11)
Exercise- >20% 48.6 (17/35) 60.0 (3/5) 50.0 (20/40)
induced 10-20% 11.1  {7/63) 444  (4/9) 15.3 (11/72)
reduction 0-10% 8.9 (34/383) 33.3 (10/30) 10.7 (44/413)
in FEV1 increase 6.6 (20/303) 14.7  (5/34) 7.4 (25/337)
Total 10.9 (86/792) 30.9 (25/81) 12.7(111/873)

Note:

* Eleven children on regular treatment with inhaled steroid preparations or oral
anti-asthma drugs. All other asthmatic children were tested at least 6 h after
their last dose of inhaled therapy (number of children in parentheses).

5.5
Objective measurement of asthma

Many asthmatic children become wheezy after exercise, and the
response of the airways to exercise has been used for many years
as a measure of asthma in hospital out-patient practice. This physio-
logical challenge was considered to be an appropriate choice for an
objective test for asthma in the community survey. With parental
consent, airflow was measured in 873 children before and after a
period of 6 min running in a corridor or classroom. The volume of
air forcefully expired in 1 s (FEV1) was used to measure airflow,
and increasing degrees of reduction in FEVI1 after exercise were
taken to indicate increasing severity of exercise-induced asthma.
Table 5.2 shows the prevalence of wheeze in the past year by
degree of exercise-induced asthma and presence or absence of mould
in the home. As expected, among all homes the proportion of
wheezy children rose sharply with increasing degrees of exercise-
induced airflow reduction, but less than one-third of the 111
children with a history of wheeze had measurable exercise-induced
asthma (more than 10% reduction in FEV1). This discrepancy is
not surprising if we consider that the exercise test was measuring
the presence of asthma on the day of examination, whereas the
questionnaire inquired about episodes over a one-year period. One
in ten children without a history of wheeze also ‘reacted’ to the
exercise challenge with more than a 10% reduction in FEV1. This
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may reflect a subclinical asthmatic tendency or technical difficul-
ties with spirometric measurements in this age-group (Strachan,
1989).

At any given level of exercise-induced asthma, children from
mouldy homes had a substantially increased prevalence of wheeze
(Table 5.2). This objective measurement of disease was only weakly
associated with mouldy housing; indeed exercise-induced airflow
reduction ‘explained’ hardly any of the association between reported
mould growth and reported wheeze (Strachan, 1988). This would be
surprising if there were a true relationship between mould growth
and asthma, but it is consistent with an increased awareness of
wheeze by parents in mouldy homes.

The use of exercise challenge as a test for asthma can be criticized,
but it is difficult to explain the different relationships between
reported wheeze and exercise-induced asthma in children from
mouldy and non-mouldy homes unless exposure to mould resulted
in a syndrome (or a subtype of asthma) which caused wheeze but
was not associated with airways reactivity during exercise. This
proposition is, by its nature, difficult to test objectively, but it
is unlikely to fit with an allergic mechanism because cutaneous
hypersensitivity to airborne allergens in children is associated with
higher levels of airways reactivity to non-allergic challenges (Peat
et al., 1989).

An alternative argument might be that exercise-induced airflow
reduction reflects an underlying susceptibility to wheeze in
response to environmental stimuli, including airborne allergens. In
this case, the prevalence of symptoms might depend upon both host
factors (reactive airways) and the ‘dose’ of trigger factors in the
environment (including, perhaps, mould spores). However, such a
distinction between host and environmental factors is called into
question by observations that when patients with an allergy to
house dust mites are removed to an environment free of mite aller-
gens, they lose responsiveness of their airways to non-allergic stim-
uli such as the pharmacological agent histamine (Platts-Mills et al.,
1982).
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Monitoring bedroom temperature and relative
humidity

One aspect of ‘dampness’ in the home which was susceptible to
objective measurement was the humidity of the indoor air. All
families whose child was eligible for inclusion in the respiratory
examination survey were included in a screening survey to identify
the children’s bedrooms with the highest relative humidity. Details
of the methods are described elsewhere (Strachan and Sanders,
1989). During a four-month period from January to April 1987, an
attempt was made to visit the homes of 377 children, comprising
all those in eight schools, those in the top fifth of the distribution
of relative humidity (as estimated from the screening survey) and
the remainder of the homes reported to be affected by dampness or
mould growth. The temperature and relative humidity of the child’s
bedroom were monitored for six days using a Casella thermohygro-
graph; the charts were then digitized and the weekly mean tempera-
ture and relative humidity were correct for external climatic vari-
ations (details are described elsewhere, Strachan and Sanders, 1989).
Usable recordings were obtained from 317 (84%) of the homes.

There was a poor correlation between measured humidity and
reported dampness in the child’s bedroom; only 17 of 37 damp
bedrooms were in the top quarter of the distribution of adjusted
relative humidity, and 9 were below the mid-point of the distri-
bution. Thus, if the association of respiratory symptoms with
reported dampness and mould growth (Table 5.1) were a reflection
of effects related to humid indoor air, we would expect that direct
measurements of the air would correlate much more strongly with
measures of disease.

In fact the differences in adjusted temperature and adjusted
humidity between the bedrooms of children with and without respir-
atory symptoms were small and none were greater than might have
been expected by chance (Table 5.3). They were generally in the
expected direction, with cooler, more humid conditions in the bed-
rooms of the symptomatic children, but these differences were very
slight by comparison with the substantial variations between
homes, the range of adjusted temperatures being more than 7 deg C
and the adjusted relative humidities spanning a range of 26%. There
were no correlations between bedroom conditions and the measure-
ments of ventilatory function before or after exercise obtained in
the examinations at school.
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Table 5.3 Mean temperature and relative humidity in bedrooms of
children with and without respiratory symptoms, adjusted for climatic
variations during the period of the study

Mean adjusted temp (°C)  Mean adjusted RH (%)

Symptom No With No With

ymp symptoms symptoms (t) symptoms symptoms (t)
Night cough (in 17.94 17.51 -19 52.74 53.34 +0.7
past month)
Day cough (in past 1791 17.55 -1.5 52.65 53.65 +1.2
month)
Wheeze (in past 17.88 17.51 -13 52.73 53.87 +1.1
year)
Chesty colds (in 17.88 17.65 -=0.9 53.00 52.53 -0.5
past year)
Notes:

Student’s t-tests for differences between means (t) have 315 degrees of freedom; all
differences are non-significant (p>0.05).

These studies used similar methods to those of Melia et al. (1982),
who reported generally higher levels of relative humidity in their
study in north-east England. They found a significant excess of
lower respiratory complaints in the children with the most humid
bedrooms. However, only 44% of their sample had complete data,
and they did not control for climatic variation. In both studies, we
need to question the validity of airborne humidity as an indicator
of biologically relevant exposure.

The discrepancy between reports of dampness and measurements
of airborne humidity was not unexpected, as the questionnaire
referred to ‘damp patches on walls’, which are a function of the
temperature of the wall (reflecting the efficiency of the insulation)
as much as the humidity of the air in the room. The relative
humidity of the cold or moist micro-environments suitable for
mould growth may be poorly represented by measurements of the
air in one room of the house. On the other hand, airborne humidity
is likely to be more important than local condensation as a determi-
nant of exposure to house dust mites, which thrive in humid mat-
tresses and carpets (Blythe, 1976) and which are a common source
of allergic sensitization in children (Sears et al., 1989). Similarly,
direct effects of cold, damp air on the respiratory tract should relate
more closely to temperature and relative humidity than to patches
of condensation.
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5.6
Measurement of airborne mould spores

Since the thermohygrograph survey was unable to measure conden-
sation, dampness and mould growth directly, further studies were
conducted to explore the relationship between mould growth and
wheeze as reported in the questionnaire. The aim was to determine
whether the reporting of mould in the home differed according to
whether the child had a wheezing tendency — i.e. whether there
was evidence of reporting bias in the questionnaire information
relating to mould growth.

A subsample of the 317 homes included in the thermohygrograph
survey were selected: all homes with reported mould growth, all
homes where the index child was wheezy, and a random one in
eight samples of the remaining 247 homes. The target sample was
114 homes, of which 88 (77%) were satisfactorily monitored during
the winter of 1987-8. Each home was visited four times at monthly
intervals for air sampling in three rooms, including the child’s
bedroom. Details of the survey methods and the subsequent culture
and identification of mould spores from the air samples are
described elsewhere (Strachan et al., 1990).

There was substantial variation in the concentration of spores
cultured from air samples, with considerable differences between
rooms in the same house and different visits to the same room.
Spore counts ranged from O to 41 000 spores per cubic metre of air,
although most were in the range of 50-1500 m=. Surprisingly, there
was almost no difference in the distribution of counts obtained
from homes reported to be mouldy or free from mould, nor was
there any difference between the average count or spread of counts
from homes of wheezy and non-wheezy children. For instance, the
mid-point values (medians) of the distribution of spore counts
obtained from the child’s bedroom were 200 m= for wheezy children
in reportedly mouldy homes, 212 m= for wheezy children in non-
mouldy homes, 224 m= for non-wheezy children in mouldy homes
and 247 m= for non-wheezy children in non-mouldy homes. These
small differences should be compared to the very wide variation in
the individual counts from different samples, mentioned above.

Considerable detail regarding the quantity of different types of
viable airborne mould spores was obtained. Nearly 50 categories of
fungi were identified, but spores of Penicillium species and Clados-
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Table 5.4 Geometric mean* airborne mould counts (CFU per cubic
metre), all visits combined, by history of wheeze and degree of exercise-
induced bronchial liability during 1986-7

Room  Mould Wheeze in past year Bronchial liability >10%

sampled species Yes No (t) Yes No (t)

Living  All species 304 311 -0.08 381 282 +1.52

Child’s  All species 223 229 —-0.07 285 206 +1.28

Other  All species 309 314 -0.04 407 278 +1.67

Pooled  All species 276 281 -—-0.07 354 253 +1.63

Pooled  Penicillium 39 55 -0.78 62 49 +0.75
species

Pooled  Cladosporium 16 12 +0.46 12 13 -0.30
species

Pooled  Sistotrema 5.1 34 +063 3.1 3.8 -0.18
brinkmanii

Pooled  White-rot 2.5 1.3  +1.45 1.0 1.7 -1.70
Basidiomycetes

Number of children 34 54 26 62

Notes:

Student’s t-tests for differences between means have 88 degrees of freedom.

* Logarithms of the mould spore counts were weighted for the different sampling
fractions among ‘no mould, no wheeze’ homes and other homes.

t Reduction in FEV1 of more than 10% of pre-exercise value, at either five or ten
min after a 6 min free running exercise challenge.

porium species accounted for about half of the total spore count
and were identified on every occasion in at least one room of all
the homes. Table 5.4 shows a measure of the average spore count
(a weighted geometric mean, Strachan et al., 1990) obtained by
pooling the data from all rooms and all visits, for the most com-
monly isolated types of fungi. The total spore count was slightly
lower in the homes of the wheezy children, but somewhat higher in
the homes of the children with exercise-induced airflow reduction.
None of the principal fungal types were strongly related to wheeze;
all the differences shown were well within the range expected from
chance variations.

These studies of indoor moulds offer no support for the associ-
ation between reported mould growth and childhood asthma being
due to substantially higher levels of exposure to mould spores in
the mouldy homes. This contrasts with a recent study by Platt et
al. (1989) of nearly 600 homes in Glasgow, Edinburgh and London.
They found significant correlations between wheeze in children and
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assessments of dampness and mould growth by surveyors, and a
weaker (but statistically significant) association of wheeze in
children with total mould spore counts obtained on a single visit.
Interestingly, no relationship was found between dampness, mould
growth or spore counts and respiratory symptoms in adult respon-
dents.

The findings described here do not provide direct evidence of
differential reporting of mould growth because the mould spore
counts correlated so poorly with the questionnaire information
obtained from the parents of both the wheezy and the non-wheezy
children. This may be partly a reflection of the degree of natural
variation in airborne mould spores within any given home over
time. Platt et al. (1989) also found a poor correlation between total
spore counts and self-reported dampness and mould growth. They
report a disagreement between subjective (self-reported) and objec-
tive (surveyor) evaluations of the state of dampness and mould
growth in nearly one-third of the dwellings studied. These obser-
vations suggest that there is potential for differential reporting of
dampness and mould growth, although the degree of reporting bias
cannot currently be specified in any detail.

Although these mycological investigations are of limited value
in explaining the association between mould and wheeze which was
reported in the questionnaire, they do provide useful background
information which, taken together with the published literature,
helps us to assess whether a causal relationship is likely to exist
between domestic mould exposure and asthma in childhood. This
will be discussed in the next section.

5.7
Assessment of causality

At first sight, the association demonstrated here between domestic
mould growth and wheeze in childhood meets many of the conven-
tional criteria for considering an epidemiological association to be
causal. It is strong, relatively specific when compared to other respir-
atory symptoms, consistent with other studies and free of substan-
tial confounding by other factors studied. Assuming the duration
of exposure was greatest when the child’s bedroom was affected,
there is evidence of a graded dose-response relationship. If it were
interpreted causally, this association between mould and wheeze
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would be strong enough to account for 6% of all wheeze among
children in owner-occupied homes and 26% of all wheeze among
children in rented homes. It would therefore be of considerable
public health importance.

Nevertheless, attempts to validate reported symptoms and hous-
ing conditions by objective measurements cast doubt upon the
reality of the association, and provided some indirect evidence of
differential reporting, at least of respiratory symptoms. Unfortu-
nately, in this context the more objective the data, the less clearly
do they relate to the everyday experience of children and their
parents. Hence in evaluating reporting bias as an alternative to a
causal explanation it is appropriate to question, as we did earlier,
the validity of the objective indices chosen. We also need to consider
the strength of additional evidence for or against the causal associ-
ation between domestic mould growth and asthma. This supplemen-
tary evidence combines clinical, epidemiological and mycological
observations.

Causal mechanisms

A causal relationship between airborne moulds and respiratory
symptoms in children might operate in either of two ways. In the
first model, which applies to other allergic diseases such as hay
fever, everybody might be exposed to high concentrations of air-
borne spores which cause disease only in a susceptible minority.
This situation would not result in any difference in the proportion
of children with asthma among families from mouldy and non-
mouldy homes. On the other hand, domestic mould growth might
influence the cumulative burden of airborne spores, causing suf-
ficient variation in individual exposure to result in differential rates
of disease. This second model, which is consistent with the obser-
vations, would imply:

(a) that reported indoor mould growth was an important determi-
nant of overall exposure; and

(b) that a substantial proportion of all children were prone to
wheeze in the presence of high concentrations of spores.
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Indoor mould growth and exposure to mould spores

The viable mould spore counts obtained by air sampling may not
adequately reflect peaks and troughs of exposure but, to put them
into perspective, only three of the samples in our samples in our
study approached the levels of 10 000-50 000 spores per cubic metre
which are typical of a summer garden (Lacey, 1962; Hudson, 1969).
Occupational exposures, such as the handling of mouldy hay, are
associated with airborne spore burdens of a different order of magni-
tude, reaching 1 600 000 000 m at times (Lacey and Lacey, 1964).
The somewhat higher average mould spore counts which other
studies (Hunter et al., 1988) have obtained from visibly mouldy
homes in the winter are modest by comparison with summer, out-
door concentrations. The air in all homes contains a variety of
mould spores and many of the types isolated indoors are similar to
species normally found out of doors (Richards, 1954; Adams and
Hyde, 1965). There is little evidence of the proportion of the British
population with an allergy to moulds, but studies from other coun-
tries suggest that cutaneous hypersensitivity to extracts of mould
fungi is uncommon, and certainly much rarer than an allergy to
pollen or other domestic allergens such as house dust mites or pets.
A population survey of over 3000 people of all ages in Arizona
(Barbee et al., 1976) found only 8% with cutaneous hypersensitivity
to a mix of common local moulds. Among 714 13-year-old children
in New Zealand (Sears et al., 1989), 6% had cutaneous hypersensitiv-
ity to the outdoor mould Alternaria, 3% to Cladosporium and 2%
to Penicillium, whereas 30% reacted to house dust mites. A survey
of 372 primary school children in Vienna (Studnicka) found only
three (1%) with positive skin reactions to a mixed mould extract,
whereas 7% had cutaneous hypersensitivity to house dust mites.
Asthmatic subjects are known to have a high probability of associ-
ated allergy, yet among asthmatic patients of all ages attending an
immunological out-patient clinic in London (Hendrick et al., 1975),
only 18% had positive skin reactions to moulds other than Aspergil-
lus fumigatus (which is rarely found in the domestic environment).
In contrast, four out of five patients had multiple positive skin
reactions, including hypersensitivity to grass pollens and house dust
mites. These observations suggest that only a small minority of
children in the general population are likely to have clinically sig-
nificant allergic reactions to mould spores.
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Alternative to mould allergy

‘Mould allergy’ provides a superficially attractive causal explanation
for the observed association between damp, mouldy housing and
childhood asthma, but one which looks less convincing on more
rigorous examination. This chapter has deliberately focused in some
detail upon this particular mechanism, because it is often quoted
in support of a link between housing conditions and ill-health.
Alternative mechanisms can be proposed such as allergy to house
dust mites which thrive in humid environments. In the light of the
discussion above, this would appear to be a more promising line of
inquiry because of the higher prevalence of allergy to house dust
mites in the general population, particularly among asthmatic
patients.

Similar causal models to those discussed above would apply to
house dust mite allergy, so it will be necessary to demonstrate
that the natural variability of domestic exposure to mite antigens
between damp and dry homes is sufficient to influence the degree
of allergic sensitization and the prevalence of asthmatic symptoms.
Technical developments in the measurement of mite allergens (as
distinct from live mites) now make sure studies feasible (Platts-
Mills and Chapman, 1987; International Workshop Report, 1988).
There is some evidence from Scandinavia that children with house
dust mite allergy are exposed to higher levels of mite allergens in
their homes (Nordvall et al., 1988) but a study in South Wales (Burr
et al., 1988) found no relationship between mite allergen exposure
and wheeze in infants, despite an association between wheeze and
reported dampness in the home. The absence of a strong relation-
ship between wheeze and indoor relative humidity in our Edinburgh
study argues against an important role for house dust mites in
explaining the association between childhood asthma and damp
patches reported on walls.

In the meantime, the absence of a coherent biological explanation
suggests that greater credence should be given to the possibility of a
spurious relationship between damp housing and childhood asthma,
arising from differential reporting of either symptoms or housing
conditions, or both. This conclusion should be reassessed period-
ically in the light of further epidemiological studies and accumulat-
ing evidence of the levels of airborne allergens and other chemicals
in the domestic environment.
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5.8
Conclusion

The relationship between asthma and domestic mould growth high-
lights the methodological difficulties posed by a disease which is
episodic and poorly characterized between attacks, and an exposure
which is visible and about which there is deeply engrained public
opinion. As such, it is a useful illustration of the potential pitfalls
which may be encountered in observational research. Not all epid-
emiological investigations are subject to such limitations. For
instance, the possible hazards of nitrogen dioxide emissions from
gas cookers have not been widely recognized by the general public.
Thus it would be improbable that substantial variation in symptom
reporting would occur between homes with and without gas cook-
ers, or that considerable bias would arise in the reporting of the
fuel used for cooking. Studies of clearly defined outcomes, such
as registered cases of cancer, may largely avoid concerns about
differential case ascertainment, but they need to address the possi-
bility of bias in the reporting of housing conditions by cancer
patients and healthy control subjects.

The focus of this investigation has been on respiratory disease,
for which clear prior hypotheses existed to suggest a link to damp
or mouldy housing conditions. Conclusions about the presence or
absence of effects upon the respiratory system do not exclude the
possibility of adverse influences on other aspects of health, includ-
ing subjective well-being and psychological distress (Platt et al.,
1989). Measurement of these effects may prove even more difficult
than objective assessment of childhood asthma. Valid indices of
health and disease will be an essential prerequisite for any experi-
mental studies of the effect of rehousing on health, given that the
intervention cannot be concealed from the residents involved.

This chapter has also demonstrated the contribution that clinical
science and environmental monitoring make to the collection and
causal interpretation of epidemiological data. Clearly the detailed
requirements of any given investigation will vary, but the epidemiol-
ogist can often play a key role in drawing together elements of
medicine (measurement of disease), environmental hygiene
(measurement of exposure) and statistics (analysis of aggregate data).
Epidemiological evidence relates to statistical statements compar-
ing average risk among groups, and cannot adequately describe idio-
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syncratic reactions to an environmental exposure among a few
highly susceptible individuals. Thus clinical and laboratory evi-
dence pertaining to a particular patient may be more useful when
the focus of action is at the individual level such as in medical
or administrative decisions about the need for rehousing or legal
proceedings relating to a particular household.

Epidemiological evidence is of greater relevance to public policy
such as the development of building standards and regulations. In
concluding, therefore, it is appropriate briefly to cross the boundary
between scientific investigation and policy development. Public
concern has focused attention on the possible health hazards of
damp housing, but these should not be viewed in isolation. There
are forceful arguments for improving the standards of heating and
insulation throughout the housing stock on grounds of general com-
fort and global energy conservation, quite apart from any benefits
to health. Given the current limitations of the clinical and epidemi-
ological data, it may be unwise to place too great an emphasis upon
risks to health when making the case for eradication of dampness
in houses.
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