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Introduction

Scope and purpose of the Consultation

Hpalth aspects of housing and problems of heusing hygiene in recent years have been the object
of = large number of studies. The sipnificance of the various health sroblems in this field, which
already have been identified may change in time according to change of economic, technological and
aocial conditions, 1In Che more advanced countries of the European Region, some well-known health
problems of former decades have lost some of their importance {for instance overcvowding and lack
of sanitary facilities). New risks are, however, developing and need attention. A WHO study
concerned with the present situstion in this field took place in 1977/78, resulting in the report
“Enviconmental Health Aspects of Human Settlements' (ICP/BSM 002, 1978} prepared by Dr A.E. Martin
(United Kingdom) and Dr D. Deter {Federal Republic of Germany}. In their report, these two WHO
copsultants described subjects identified for further study and recommended that a comparative
study be organized in a number of selected European towns.

Az 8 followrup of this recommendation, the WHO Regional Office for Furope organized a Planning
Consulration in Copenhagen, from 4 to 7 December 1379, in order te make the preparatory
arrangements for this comparative study, Of the subjects identified for furthey study, the
Regionai Office selected indoor climate and air quality and noise protection as priorities to be
studied under the changing circumstances, such as the impact of energy crisis and the increasing
aced Lo save energy.

The subjects selected as priorities have been reviewed only recently by Ewo working groups on
"Neise control in buildings" {Budapest, 23-25 September 1976, ICR/CEP 702 (1977)) and on "Health
aspects related to indoor aix quality" (Bilthoven, 3-6 April 1979, EURO Reports and Studies,

No. 21)}. The report of this latter working group is already emphasizing that the adoption of
current energy-saving proposals in many countries, whereby the ventilation rates in buildings would
be lowered, could aggravate existing problems of indeor air quality and create new health problems
by inereased levels of indoor air pollutants.

A numbey of pollutants released from indoor sources were identified in this report, such as
formaldehyde from particle board and foamed insulation, radon from building materials and fibres of
asbestos, In some heating svstems, 88 for instance unvented gas—burning appliances, harmful
combustion residues such as carbon menoxide snd oxides of nitvogen may pollute the indoor air.
Other annoying ot even harmful substances result from human metabolism, or stem from various huttan
activities inside the buildings, such as cooking, whixrl-up of dust, and the use of chemicals in the
household, in cesmetics, inm hobby activities, ete. The situation iz even more aggravated by the
inrroduction of various new products in the household such as sprays which give off aerosols and
harmful volatile chemicals.

Dust and microorganisms in indoor air also pose a major problem since they may be harmful to
human health, especially im buildings of multiple cccupation,

With respect to noise control, major problems are the need for better protection from outdoor
noise, especially increasing motor traffic in the vieinity of residential buildinga, and betier
prevention of indoer noise end noise trensmission from staireases, elevators, doors, bathtubs,
toilets, pipes, ete. Quite often better thermal insulation of buildings at the same time will
improve the protection of inhsbitants from cutdoor noise.

2, Asgessment of present knowledge of the health sffects of the housing environment

During the past 50 years many research studies have been conducted linking certain housing
aspects to an index of the health of occcupants. Some of these studies have related an element of
housing such as smbient air temperature to a physiclogical response such as decrease in body
temperature. However, housing embraces many environmental factors gnd the human response to these
factors as pertains to health may be such that a physiclogical need is not fulfilled, or a
psychological imbslance may be caused, or an infection may become wanifest, or a chain of events
leading to an accidental injury may be initisted. Some human responses to a housing factor may be
immediate, zome may require an incubation period, while others may be deormant for many years before
manifesting themselves as digease. It is therefore highly desirable that comprehensive assessments
of the resulis of these tmany researches be initiated and completed before undertaking new and
extensive research studies. Such comprehensive assessments would be, in fact, state-of-the-art
reports.

Some partial assessments of the health effects of housing have been made by various persons
and/or agencies. However, there is a need to update some of these assessments taking into account
tha results of some of the recent research studies and to initlate other assessments where
comprehensive literature reviews indicate that knowladge of the human health effect iz lacking or
tnadequate.
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Tn making these assessments, special emphacis should be placed upon those housing conditions
and characteristics which may be affected by existing poor heat insulation capacity and poor
heating or ventilation facilities, ot by energy conservatien programmes and programmes aimed at
mote efficient use of energy. These assessments may be made according to the manner by whieh human

health is affected, or they may be wade by examining the total human health effect of § particular
facet of housing.

2.1 Human physiological responses to the housing environment

& general overview of the basic physiological needs of humans as pertains to the housing
environment may be found in Public Health Papers No. 33 by M.S, Goromosov. This preszentation
includes discussions of the human physiclogical responses to the climatic factors and conditions of
the housing enviromment.

In a mere general sense, basic physiological and health needs related to indoer enviromment
may be listed as fellows;

= fresh and clean air {adequate ventilation);

= air humidity in the optimum range;

- thermal comfort (abgence of excessive heat, cold and draught);

~ noise protection;

= adequate lighting (natural and artificial, for good orieatation);

- protection against radiation risks (non-ionizing and ionizing);

— protection against risks of infeetion:

- protection against toxiec risks;

- protection against accidental risks;

~ protection against burns injuries from clothing in homes, electriciry, ete,;

= furthermore, a large variety of suitable physiological stimuli to all our senses, which keep
‘U8 in contact with our envirgmment, are indispensable for our physical, psychological and
social wellbeing,

The Working Group on Health Aspects related to Indoor Air Quality gave 8 review of current
krowledge of the relationship between health and indoor air quality as mey be affected by lowered
ventilation rates. The working group identified some of the ways in which there may be adverase
physiological responses to the energy conserving process of reduced rates of ventilation. They
gave airong encoursgement to research institutes and organizations to study the physioclpgical
effectr of indeor air contaminants as reduced rates of ventilation are expected to cause increases
in the concentration of toxic subsgtances in indoor air.

There is great need to make a comprehensive assessment of present knowledge concerning the
thermal environment of housing and the fulfilment of basic physiclogical needs. It is well known
that heat loss or gain to the human body is affected by ambient air temperature, radiant
Cemperature, humidity and air movement. However, most efforts to conserve energy, or to use enargy
more efficiently, have been directed towards the control of the ambient air temperature without
compensating adjustments of the other factors. What health effect, if any, may stem from such
action i3 not well ynderstood. It may be that there will be no discernible physiological effect,
except that of human discomfort, or it may be that there are distinct health effects upan selectad
segments of the population, e.g., the elderly who rend to have less efficient thexmo=regulatory
processes, or it may be that o demonstrable health imbalance may occur,

Some vesearchers have assumed that better insulation of dwellings will automatically reduce
airborne and conductive noise. MHowever, it may be that seme insulating measures will provide
better sound absorption than others. On the other hand, increasing cost of heating and of energy
conservation activities or a shortsge of new housing units, may lead to increased crowding of
dwellinge and an increased noise level in the interior of eceupied apace.

Adeguate natural and artificial lighting are needed to perform most household activities in a
safe manner. Reduced or inadequate illumination may result in some injury to the occupants. Until
recently, there has been a trend in many European nations to increase Che size of windows and the
levels of provided illumination, However, the concern sbout improved thermal and sound insulation
of windows and about the more efficient use of artifiesl illumination in dwellings dictates that a
compreheneive assessment should be made of physiological requirements of vision. Some studies of
the quantity and quality of lighting have been made, but there is 2 need to amalgamate thege
findinge into a single comprehensive report for use by housing and health authorities and to
identify areas for future research.

& relatively new area of concern in housing and health pertains to the human physiological
effects of exposure to various forms of radiations including not only ionizing radiations, but also
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non-ionizing radiations. The WHO Working Group on Health Aspects related to Tndeor Air Quality
identified some problems ssseciated with human exposure in dwellings to radon. The problems of
housing and health associated with ionizing radiations are not limited to radon, but include also
exposures to other radioisotopes.

Non—ionizing radiztions also pose perential health risks to some humans in the housing
envigonment. There are indications that some oceupants of hovsing are often exposed for
considerable periocds of time to microwaves of an appreciable magnitude. However, no comprehengive
agsesgment of the health effects has been made to date,

2.2 Infection potentisl ssasociated with housing

Public health authorities have been concerned for = long period of time with the role of the
enviromment in the transmiszion of infectiows agenes to humansz, This concern has imcluded the
housing environment.

The present trend to adapt energy conservation methods in some Eurepean eountries with
concommitant lewering of ventilation rates and with reduced infiltratien of outside air through
cracks and holes and around openings in doors and windows has restimulated concern among health
professionals about the transmission of airborne microorganisms within dwellings. Also, there is
concern ahbout an intrease in contact-transmitted diseases which may result from incressed crowding
in dwellings, and from an increase of bacteria in the air. Dampness and mould, as well as the
occurvence of house-mite according to increased humidity, will lead teo allergic conditions.

There 15 & need Lo assess the scope and magnitude of present knowledpe about the role which
the housing environment plays in the transmission of dimease agents to humans, to initiate research
studies where present knowledge is lacking and to formulate guidelines on changes in housing
facilities and practices that would result in reduced morbidity and mortality for housing—
gszociated infections.

7.3 The psychesocial stress of changes in housing

My J.M. Mackintosh in a chapter of his beok entitled "Housing and family 1ife" (Caszsell & Co.,
Londen, 1952) summarized the state of the art at that time for the relationship of housing to
mental health and physical wellbeing. 8ince that time many independent studies have been conducted
that have assessed some aspect of the housing enviromment in relation to psyehesocisl stress of the
occupants, In 196%, at the request of the United Nations, the Swedish Instityte for Building
Resezvch, Stockholm, perfoeyrmed a2 thorough literature search on the soeial implications of varioue
nousing econditions and published it under the title of “Socisl aspacts of housing and wrban
development (Bibliographyl)".

Today there 1a a great need to update these assessments, paying particwlar attention to the
psychosocial factors and the mental health aspects of high density amd increased crowding, and of
toss of various stimell from direct contact with nature in the modern housing enviremment, which
might even be aggravated as various nations are initiasting energy conservation or enargy efficient
methods in houzing.

2.4 The housing environment and sccidental injuries

A major cause of disability in 2ll European countries iz sceidental injury in the housing
environment. Several studies have linked housing quality to sccidental injuries, shawing in
general that as the hygienie quality of housing and eptical erientation in houses detariorates the
rate of accidental injuries and the severity of such injuries increases.

Special hazards tend to be created in housing when energy conserwation metkods are initiated
or when alternate forms of energy are used. Reduced rates of ventilation may in some circumstances
pertit the carbon monexide levels of air in housimg to increase to hazardeus lewsls, Sealing of
holes, e¢racks and creviges in housing and thereby reducing infiltration may lead to asphyxistion of
the oceupants of enclosed space in which thera is an open flame.

The use of alternate means of providing thermal comfort, e.g., the use of unit heaters to heat
timited areas instead of the use of centralized heating facilities, may increase the rate of
fires, While basic knowledge of fire prevention is available readily, application of this
krowledge in practical situations is lacking in many =ress.

The science of preventing home sccidents is lacking everywhere and there iz much need to
identify, through & comprehensive litcrature seavch, the state of existing knowledge and to sssess
some of the eritical aress where new information is meeded to prevent or resuce effectively the
incidence of accidental injuries in the housing environment.




3. Development of new knowledge concerning the relationship of housing and health

One of the purposes of assesaing present knowledge of the health effects of the housing
euvironment is to define areas where addirional research is needed. Once a research atrea has been
defined there are usually many approaches which may be used to study the potentisl relationship.

3.1 Medieal conziderations in designing housing research

3.,1.1 The more common medical approach to studies of heusing and health has been the utilization
of data concerning acute health effects, i,e.,, the effects which mey be demonstrated at & gingle
point in time as prebably being related immediately to exposure to a housing factor, e.g., elevated
carboxyhaemoglobin in a person whe has been for several hours in a room with a defective heating
device which employs = flame, In many circumstences, it ig essier to establish a causal
relationship berween a8 medical condition and a housing factor when acute effects are considered,

Studies of acute health effects of housing conditions way iavolve the physiological responses,
or the psychosocial stress due to noise, or the incidence of morbidity or mertality due to exposure
to infectious agents, or the rate of accidental injuriea,

3.1.2 An approach that ig used less oftan, but in the leng run may be the more valuable, employs
data concerning the health effect of repeated exposures over long periods of time to certain
housing conditions. Chronic hesith effects of environmental factors sre taking on new aignificance
as the attention of medical and health personnel is being focused upon such chronic conditions as
cancer, emphysema, and cardiovascular disease. However, epidemiolegical studies of the chyonic
effects of any agent of the enviromment are difficult to organize, conduct and analyse, These
conditions should not detain the initiation of needed researeh but are identified only te urge much
care and copsideration in the planning of studies,

3.1.3 A health consequence of a defective housing environment may be disability. Permanent
digability ig & frequent consequence of home aceidents. An evaluation of the cavses of permanent
and temporary disabilities in any population group may identify a possible causal relationship
between & health condition and a housing enviromment factor.

3.1.4 Some housing conditions may not cause patholegical conditioms, but rather may cauae
digeomfort, An example of this health relationship fo =2 housing factor is the irritation of the
eyes and the respiratory tract of persons exposed to low concentrations of formaldehyde whose
source may be glue used in the manufacture of plywood or ures/formaldehyde foam insulation,

While discomfort may not be of major concern for physical disease processes, it may be a major
factor leading to disaatisfaction with the housing enviromment. Satisfaction snd mental wellbeing
seem to be closely related and, therefore, & healthful houzing environment sheuld not cause major
disecomfort or dissatisfaction.

3.1,5 The medical consequence of some housing factors may be diseernible only in selected
population groups, Therefore, seme short—term and long-term studies of the relationship of housing
and health should be directed to inclusion of only selected groups of people.

3.2 Some basic considerations on designing housing hygieme research atudies

Research on the possible velationship of housing and heslth may be directed st specific
factors of the housing environment, acknowledging that a particular aspect of housing may give rise
to a variaty of forms of 1ll-health, some of which may be of an acuté nature but others of which
may be of a chronis nature.

3.2.1 ‘Research on the health effects of housing may be directed at the quality of air inside
dwellings. To some extent some of the areas where tesearch in this area is needed has been defined
by the WHO Working Group on Healrh Aspects related to Indoor Air Quality,

In broad gepersl terms, the paresmeters defining ailr quality may be classified as;:

{s) physical parameters

(b} chemical parsmeters

(¢) mierobiclogical parameters

(d) aesthetic parameters.
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In those nations which need to conserve energy in the residential enviromment there is great
need to undertake immedistely ghort-term research on the effects upon the health of the eccupsnts
of dwellings in which there is a low rate of ventilstion and to use results of thia research for
immediate remedial action. This should be complemented by long-term research on the respective
long—term ¢ffects on health.

2.2.2 Conservation and/or more efficient utilization of energy is frequently asscciated with the
thermal environment (heating and cooling) of dwellings. The housing envivonment in many climates
must be such that two physiological conditions may be fulfilled at various times of the year,
namely (1) that there should not be undue heat loas from the human body when clothed in apparel
appropriate for the activities at hand, and (2) that there should be an opportunity for body hest
to be dissipated at a rate sufficient to prevent overheating, discomfort and/or physiological
changes within the body,

Since in enclosed spaces sensory perception of warmth or coolness is largely dependent upon
the combined effect of the ambient air temperature and the radiant tempersture of the eaclosure, a
feeling of thermal comfort may be maintained whea the ambient air temperature is reduced if there
is an appropriate increase in radisnt temperature.

While some of the parameters of human comfort as defined by ambient and radiant temperatures
have heen researched thoroughly, there is need to determine the most economical balance of these
two parameters in the light of present economic comditions,

The relative humidity of the air is impertant not only in defining thermal comfort but also in
the survival of airborne pathogenic microorganisms, In the optimal range of humidiey in
physiological terms, there is algo the lowest concentration of airborpe microorganisms. However,
it many housing environments, the optimal relative humidity eonditions may not be attainable om a
practicable basis as the absence of sppropriate insulation may cause some surfaces, particularly
cutside wallas and windows which face rhe nerth, to have a temperature below the dew-point, If the
temperature of a surface is below the dew-point, condensation will occur. This condensation may
give rise to the growth of wmoulds and fungi,

In most civcumstances, if & condition of thermal warmth is to maintained in a dwelling, air
movement should be held to & low value, This means that draughts should be minimized. On the
other hand, during thoge periods of the year when cooling iz needed, increased air movement is
highly desirable. It appears that more research by housing technicisns is needed to fulfil these
conditions in an optimal manner with the greatest efficieney and effectiveness,

3.2.3 PMeise in dwellings in a range which leads to physiological reactions and psychosecial stresa
i% & rather common condition.

While some research has been conducted on reducing noise levels in housing, more basic
research is needed. Future research studies should be conducted on the health effects of noise to
supplement the knowledge already acquired by previous studies, particularly of the practieal and
economic means of absorbing both airberne and conductive neise within dwellings, and of the

vrevention of noise which may be generated either inside the dwelling or in the environs of the
dwelling.

3-2.4 Up wntil now, bssic research in the lighting of dwellings has tended to indicare that an
illumination which is of better quality was needed generally. The implementation of the results of
such resesrch findings when srtificial illumination iz required has resulted generslly in the
expenditure of greater quantities of emergy to provide the proper lighting. In those countries in
which energy conservation is mendatory, an immmediate review of artificial lighting practices is
required. The goal of such review is to detemrmine how optimal lighting levels may be attained with
the minimum expenditure of energy.

Since single—glazed windows have very poor thermal insulating qualities, & restudy of windoew
design, placement and orientation within dwelling units is needed, not only from the viewpoint of
making windows more energy efficient, but also fer the provision of aesthetic satisfaction which
may be gained by accupants of a dwelling looking out of z window, and alse of the other functions
which scme windows must play in a dwelling, such as providing an adjustable means of natural
ventilation, providing an exit from a dwelling in emergencies, ete.

3.2.5 As basic research provides increasing knowledge of the human health effects of various types
of radiation, and as building materials, technologies and use of equipment and devices change,
there iz an immediate peed for much additional applied research on total health effect upon humans
who may be exposed to a variety of ionizing and non—ienizing radiations of differing magnitudes.
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In many Furopean ¢ities, residential structures are being constructed largely of cement,
concrete and stone, some of which have high naturas)] icnizing radiation levels. The magnitude of
this additional body burden of radiatien has not been researched sufficiently to provide definitive
auswers Lo seme of the questions conceruing the health conzequences of such exposures.

In wany homes, various devices have been introduced and are in use which have the capability
of producing microwasves., Also, in some areas, residents in structures are being exposed to high
intensity microwaves from industrial, commercial and research sources. There is much need to
evaluate the toteiity of the effect of 211 of these non-ionizing radistiong upon human health.

4. Suggezted methods of research

While it is one major objective of WHO activities Eo protect and strengthen human health by
improved envirommental health conditions, this objective would need, on the one hand, quick actien
to reduce any exiating and alteady identified riske, but on the other hand, to be puccessful, it
would alse need full knowledge of physiclogical and heslth needs of human beings and of all
environmental factors which might be relevant te human health.

This implies that neither short-term assessment and action concerned with the more obvious
risk factors mor long-term studies to identify the often less obvious leng-term risks but rather a
combination of both would be the proper approach to this complex problem.

It is therefore proposed to congider the state—of-the-art report to be prepared {see
section 2) as the first step in the rezearch and distribute it already te the national health
authorities. On the hbasis of this report & field research programme should be devised which would
have to consist of two stages.

The first stage of the entive programme would be a short—term study mainly depending on
physical snd chemical messurement of envirommental conditions and microbiological samples, and
would be aimed at gaining knowledge for immediate remedisl sction, The second atage would have to
include prospective epidemiological surveys of the respective residential populations eand therefore
would have to be devised as a long—term study,

For the entire programme a number of towns in various European countries sheould be selected as
fields of study. Tn several districts of differing cheracteristics in each of these towns a numbet
of residential buildings of different size and design (family houses, blocks of multiple
occupation, high-rise buildings) sheuld be chosen for study. These buildings should be
representative of prevailing types of old and new housing, and to some extent should be considered
85 setting sn example for good housing in 21l relevant respects (healthy, sesthetic, ecomemical to
build and to mgintain), It should be possible to identify and include in the study pairs of
residential buildings in the same outdoor conditions and of identical characteristics which in part
have undergone energy conservation meagures and in part have not.

4.1 ghort~term study

In the first stage (short=-term study) the evaluarion of the residential environment would tzke
place mainly in the form of applving accepted standards of indoor climate and air qualiety, and
atandards of noise protection, and the respective methods of measurement, to the indpor
environment. Where outdoor space in cleose connexion to the dwellings (like gardens, courtyards,
terraces, roof-gardens and baleonies) is at hand, messurements should also to Rome extent cover
these places., Physical and chemical measurements should cover all c¢limatic factors and all
pollutants which are relevant for the respective buildings.

0f those buildings which are covered by the study, all details which might have influence on
residential euvirommentsl conditions {building type, size and design, main building materials,
thickness of walls, voof comstruction, thermal insulation of walls and roof, window size and type
of glazing, sun shading devices, heating and air conditioning systems, sanitary equipment, etc.)
should also be listed and described. Scme information on the state of health and the lifestyle of
inhabitants, especially leisure time activities, whiech possibly could be collected from local
health statistical surveys and other sources ov by a few retrospective epidemiological srudies of
limited size, might already be included in this first short—term study. The number of inhabitants
per dwelling and per room, and the average indooxr floor space and air space per person in each
residential building, and for each individual the time be or she has already been resident in the
present dwelling, should already be recorded in this part of the study. If possible, some
time-budget studies - at what places and with which activities people spend their days, their daily
spare time and their weekends = should be imeluded. This first part of the study should cover at
lesst one perind with typieal westher conditions in the hot season and another period in the cold
season as well, 20 as to evaluate the capacities of various residential buildings and their
fittings to maintain 2 healthy environment over the year.
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4.2 Long-term studz

For better identification of long—term health risks in residential anvironmenta, it would be
advisable to plan & second study (long-term study), which should follow, if possible, not later
than the following year, so0 as to minimize changes in residential populations aund in building
characteriastics, In this study a check-up will be needed if major changes in the buildings or
their immadiate physical environment have taken place.

This time, the physical and chemical wmeasurements of the first study will have to be
repeated. At the same time prospective epidemiological studies of the residentiasl populations will
have to take place, recording physiological functions, all new cases of morbidity (incidence of
morhidity), all cases of death of the residenta and the respective medical diagnoses. In this
study, the abave-mentioned time-hudget studies would be even more essential. These leng—term
studies would have to wecord facters of indoor environment and health conditiens of inhabirants
under the changing climatic conditions in all seasons of the year, and probably would have to cover
a period of three years (this should, however, like sll other details of the gtudy, be the decision
of an interdisciplinary planning group including an epidemiologist).

Both parts of the study will need - from the planning to implementation and finsl evaluation -
the multidisciplinary coopevation of various professions: physicians, physiologists,
epidemiologista, soclologists, chemists, physicists (or noize technicians), sanitary engineers and
architects, Therefore, teams ineluding these professions should be asked to copperste in the study.

Basic physiologiecal and health needs

= Fresh and clean zir (adequate ventilation)

- Medium air humidity (30-60%)

- Thermal comfort (absence of excessive heat, cold and draught)

- Noise protection

- Adequate lighting (matural and artificial, for good orientation)
= Protection against vadiation risks {(non-ionizing and ionizing)

- Protection against risks of infection

- Protection against toxic visks

- Protection asgeinst aceidentsl risks

Furthermore, a large veriety of suitable physiclegical stimuli to all our senses, which keep

us in contact with our emviromment, are indispensable for our physical, psychological and social
wellbeing, ’
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Annex 7T

PROTOCOL QF THE EURCPEAN STUDY ON PUBLIC HEALTH ASPECTE OF HOUBINC

Aim of the study

The aim of this interdiaciplinary study, which is proposed to be conducted in several European
countries, iz to identify current health problems of indoor environment and housing hygiene,
especially heslth risks which are pessibly increasing under the impact of inereasing cost of
domestic heating and implementation of energy-saving wmeasures. Data shall be collected on all
indoor climatie factors and sll indeer air pellutants, radistion and noise, which are to be
expected in the respactive residential buildings and which might be relevant to human health. Data
should alsc be collected on the lifestyle and the health of inhabitants in the respective
buildings/dwellings, so as to provide a aet of data to compute possible interrelationships betwean
varicus factors of the residential envirorment and lifestyle of inhabitants, snd direct and
indirect comsequences of environmental factors in residentia)] buildings for the health of the
inhabitants.

To gain valid information on such interrelationships and relevant risks for buman health, and
to identify the best alternatives for remedial action in reasonable time, the study should be
planned primarily as a short=term study. In & later stage, for the identification of yet
unidentified long-term risks in the residential enviromment, a second stage of research in the form
of long-term studies including prospective epidemiological studies might follow. This protecol,
however, will deal only with the short-term atudy,

Howevey, some valid recommendations which can already be implemented in building regulations
and in building practice, have been made by the WHO Working Group on Health Aspects related to
Indoor Air Quality, Bilthoven, 3-6 April 1979 (EURO Reports and Studies 21). Some of the ather
recormendations of this group which are encouraging further studies can be followed in designing
this short-term study. Some other recommendations would have to be left to a later stage of
research (long=term studies).

Methodology of the study

It is proposed to conduct a comparative study in several Eurcpeen countries for evaluatien of
indoor ¢limatic factors, chemiecal pollutants and particles, l1onizing and non-ionizing radiation and
noise in various types of residential buildings and dwellings, in seome of which various measures of
heat-ingulation and energy conservation should already bave been applied., The present pretocol
{draft of preotocel) will give only & general outline of the wethodelegy to be used in the sctudy,
and the type of information that would have to be collected.

All details of such a study, including sample size of the various types of residential
buildings/dwellings, selection of groups and sample size of residential population, environmental
factors ta be the ebject of registration or meagsurement, éte., should be left to an
interdiseiplinary planning group. Suech a group would have to consist of epidemiologists and
biosratisticiana, public health physicians, possibly physiciane in medical practice {maybe a
general practitioner or an internal specialist, and a ppediatrician), labovatory specialista
(chewists, microbiologists), sanitary or public health engineers, and architects or housing
specialists with similar expertise in housing technology.

If possible, persons who would be interested in participating in the study should be members
of this interdisciplinayxy planning group. Thiz group would alszg have to design the final study
protocol,

In & short—-term programme, it would be possible to include epidemiological studies only in a
rather limited degree., Thus the evaluation of conditions of envirommental health would mainly have
to rely on evaluating data on the envivonment itself, and to rely on the knowledge, howaver
limited, we already have on the yelation of such environmental conditigne, pellutiop levels, noise
levels, ete., to human health. It would, however, be advigable to supplement data on the
residential enviromment with epidemiological data on the health of inhabitants, which can be
collected without major methodological problems in a short-term programme, i.e., mainly data on
actual health conditions during the study and retrospective data,

Geographical asreag of study

Since another study-project sponscred by UNEP and UNDP with technical assistance by WHO
already desle with housing problems in Mediterranean countrics with moderste to warm maritime
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climate, and since problems of possible detevioration of indeer environment by actual energy
conservation measures and the introduction of new technolegies and pollutants in residential
environments are more relevant to Eurapean countries with moderate to eold climates, the study
should geographieally be restricted to the latter group of countries.

Tt would be advisable in selecting a number of European towns within this geographical srea to
give priority to such touns where scientifie institutions are located which might be interested in
contributing to the study. If possible, the study should not be vestricted to large towns only,
but sheould imelude a few medium sized and smaller towns, where some problems and adequate solutions

might be different.

Environmental data to be collected

The data to be collected on the residential enviromment should cover all outdaor and indoar
climatic factors, and all indoor pollutants, radiation and noise, whieh are relevant te the
reéspective buildings, building materiszls, indoor appliances, furniture, household chemiecals already
in common use, etc., The outdoor climatic factors to be measured would be air temperature, sun
radiation, humidity snd wind; the indeer climate factors to be measured would be natural and
artificial illuvmination levels, particle concentration in the air, iconizing radiation by radon and
possibly other radicactive elements, nen-ienizing radiation other than heat and light (i,e., mainly
microwaves and electromagnetic fields), levels and quality of neise, outdoors and indoors.

Chemical factors to be measured would be; concentrations of carbon dioxide, carbon monoxide,
oxides of nitrogen and formaldehyde and peossibly, under certain conditions, hydyocarbons, 503 and
gome other pollutants, Miecrobiological factors to be measured would be: bacteria concentrations
it the air, and possibly concentrations of certain strains of microorganisms, when there is some
medical evidence for the cecurrence of infections of the respiratory system and the skin, or of
allergic conditions., Furthermore, especially where allergic conditions occur, the presence of
house-mite in household dust and indoor air should be studied.

The interdisciplinary plenning group would have to decide, under given enviropmental and other
conditions, which of the factors liasted above should be studiad, sinee under certain conditions it
will be possible to exclude some factors from the beginning without any measurement,

tutdoor space in cloge connexion to dwellings (gardems, courtyards, terraces, roof gavdens,
balconies) which to some extent iz used as an extension of the dwelling inte the open air should,
over periods with more favourable sutdoor eclimate, be included in the research. The group would
also have to decide on the measurement methods to be applied. Becauge of various unsolved methodo—
logical problems, and because of the need for valid information in a ressonable time, it might be
practical te leave it to the study groups in each respective country to choose the method in which
they have experience. Data would then be comparative in each ceuntry, or between studies using the
same methodology only, Nevertheless, the prevailing trends could be internationally comparsble,

Building characteristics to be registered (possibly by a standardized checklist) would be:
building type (family houwse, detsched, semi-detached, terraced, block of multiple ceccupation,
high-rise residence, uncomventional types of buildings such as modern pueblo or pyramid-ghaped
buildings of multiple occupetion, ete,}; =size of dwelling/flat in square metres and cubic metres;
numbaer of rooms and inhabitants; main buildipg materials; thickness of walls; roof construction;
end, if any, type of thermal insulation of wallgz, ceilings and roof. Furthermore, windew size and
type of glazing, sun-shading devicesz, heating systems and possibly air conditioning systems, and
main sanitsry and kitchen equipment should be recorded and deseribed te an adequate extent (as
concisely as possible), Some major physical characteristics of the immediate neighbourhood will
also have to be registered (outdoor climate and air guality, large trees or large buildings
influencing the microclimate, noisy or quiet streets, ete.). It might be helpful 1if data could be
supplied on the amount of energy spent on achieving the respective indoor cenditions in the
byildings.

The planning group would have to decide which of the already mentioned building
characteristics and which additional characteristica need recording sz it iz essential to avaid
gaps in essential information, or producing a '"data-graveyard", and to collect the right data for
the right purpose ilnstead.

Information on residential population

A questiounaire should seek informatiom = in addition te the data on the number of inhabitants
in each dwelling - on the following aspects: health and functional capability at the time of the
study; recent occurrence of disease or accidents in the home; way of life, including outdeor
activities (time-budget survey); standard of living (per capita income, children respective to
their age being caleulated as 0.3 = 0.9 persons each). The research should eoncentrate on groups
most often at home; mothers, children and old people. The information needed should be gathered
with the help of = standardizad questionnsire by trained imterviewers,
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Information on administrative cooperation

It would be useful alge te get some information om how cooperation in planning and

environmental control of housing is organized according to the regulations and in practice between
the housing and the health authorities.

Analysis and use of the date

Bome of the data to be collected can only be made useful by automstic data processing. This
will require the help of statisticians, The possibly relevant interrelation between the veriables
on which data will be collected will have to be pointed out by the members of the planning group.
It will then have to be decided which possible correlations could mlready be checked by more simple
statistical methods, and which should be checked by use of sutomatic data processing. The group
ghould try and give priority to such factors and such correlations which have, or might have more

practical importance in the sense that they are more common and possibly have more influence on
health than others.
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Apnex 11

DEVELOPMENT OF A PROTOCOL FOR A SURVEY Ok STUDY OF
THE HEALTH EFFECTS QN THE OCCUPANTE OF DWELLINGS
In WHICH ENERGY CONSERVATION MEASURES
HAVE BEEN INITIATED

There is some scientific evidence which suggests that there will be significant impairment of
the health of some of the oceupants of some dwellings in whieh energy conservation wmeasures have
been initiated. However, since this iz not = foregome conclusion, and since there are many
variables present in all dwellings that affect the physical and mental health and wellbeing of the
occupants, it is prudent to withhold final coneclusiens of the health effects on occupants of
dwellings in which energy conservation measures have been initiated until the specific data
concerning the housing conditions and the health effeets have been collested, analysed and
interpreted,

Before any survey or study is initiated te wollect the needed data to make the
interpretations, it is mandatory that a protocol of the survey or study be developed carefully and
thoughtfully. Many surveys and studies have failed to produce meaningful or useful dats because
protocels had not been developed with sufficient thought and/or suffieient depth,

1. Responsibility for development of protocol

The final responsibility for the development of a protocel for a study or survey rests with
the project director or directors. In many cases an advizory board or committes is constitutad to
assist the project director in the formulation of the protocol; howevey, the role of this group iz
as specifie as the title - advisory.

When an epidemiological study ot survey is prepared such as one dealing with the heslth
effects of the occupants of housing in which there is reduced ambient gir temperature spd/ex
reduced rates of ventilation and/or reduced levels of lighting, it is highly desirable that some of
the following types of people agsist or advise the project director in the formulation of the
protocel (the exact composition of such & group will vary slightly and will depend in part on the
availability and interests of such persons to participate in this activity and upon the purpose and
scope of the study}:

- epidemiglogists;
= public health physicians;
sanitary or public health engineers;
- architects or housing specialists;
- agcial scientists;
- bicstatisticians:
- laborateory specialists;
= public health adminiatrators.

These persons who advise or assist with the formulation of the study or survey protocol may be
used effectively by the preject director in other ways. They may be used as "consultants" from
time to time to assist and advige, either individually or as a group, the project director in
solving unanticipated problems that tend te arise during any well-conceived and well-planned

preject. They may be used very effectively by the project director in interpreting the findings of
the research effort.

In the event that the proposed study or survey involves more than one research group, €.g., a
study or survey may be conducted simultaneously in several cities or natioms by various groups,
there must be only one overall project director, but there may be several subpreject directors,

While there must be conaistency and uniformity between all project units, there iz some
allowance for flexibility, A subproject ditector may increase the aim and/or scope of that
particular part of the project, provided that the additional coverage by the subproject does not
void or negate any of the basic aims or coverage,

I, Defining the purpose and scope of the study or survey

It is imperative that one of the very first sections of = study or survey protocol be s

statement of the purpose of the study or of the survey and of the scope of the undertaking. These
statements should be clear, distinet and suceinct. These statements should leave no doubt in rhe
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mind of the reader as to why the study or survey is being undercaken, what goais are to be
agchieved, how extensive the project will be and whar are some of the distinguishing festures of the
study or survey.

These gtatements should include such facts as the nature of the study, e.g., if the study is
an intevdiaciplinery study or if the study is to be solely a collection of housing data garnered by
housing specielists. The introductory section of the protecel should deseribe the type of dats
which will be collected and the probable uses of the data,

In a study of the health effects on the occcupants of dwellings in which energy conservation
wmethods have been initiated, considerable information is given in the title. However, additienal
facts mre needed to clearly understand the purpose of the study, Therve ghould be statements
expressing some of the concerns found in the report of the WHD Working Group on Health Aspects
related to Indoor Air Quality, Further, it should be stated that one of the goals of the study is
to provide data upon which a risk assessment of the health of occupants may be used by others in
formulating a risk-benefit analysis upon which decigions by the government and others may be made.

The scope should define the subject to be measured or surveyed, the type of dwelling and
octupants to ke covered, and data concerning the timing of the study and the geographical areas to
be involved,

Depending upen the zgreed charecter of the study or survey, other basic or fundammental facts
may be included in the paragraphs dealing with the purpose of the project and its scope.

3. Methodology of the study or survey

A second major element of a preotocel of a8 survey or study is a detailed statement of the
complete methodology to be used in colleeting and analysing the data. It may be necessary to

pre~try or pre-test some of the procedurez before a final decision is mode and the methodology is
deseribed in the protecol.

1f the study or survey is to be multinational and more then one language is used, it is
important to ensure that the methodology of eollecting data which is planned for uae iz accurately
degcribed in all the languages imvelved. %his is an especially critieal item in the development of
data forms which include interview forms.

3.1 Degision concerning what data is to be collected

In conducting any survey or study, only those data should be collected that will have s
specific use in the analysis. Some surveys and studies are designed to collect data with a vague
aspiration that these data may be wuseful in analysing and interpreting the results. This iz a
waste of the valuable resources of manpower and momey. Some studies and suyveys seem to collect
data for the sake of collecting data.

In part, & carefully defined scope and purpose for the study or survey will show what data
should be collected, Alse, usually an advisory group or committee who are knowledgeable about the
subject area to be surveyed or studied will be able to provide valuable information concerning what
data should and may be collected with a reasomable degree of validity and with a high degree of
usefulness., Care should be taken not to colleet data for the purpose of colleating data which at
some time and in some manner may be useful.

3.1.1 Interview schedules and recording of data

After it has been decided which dats will be collected, it is important to decide how the data
will be recorded. 1n most epidemiological studies and surveys, and zs will probably be the case in
atudies and surveys of the health effects of occupants of dwellings in which energy conservation
measures have been initiated, a large smount of data will be c¢ollected. For efficient data
handling, processing and analyses, en sutomatie data processing system or methodology will be
used, Therefore, the interview schedules, if used, and the data recording forme should be of such
design as will permit eagsy and efficient sutomatic data processing. Open-ended questions on survey
forms should be avoided,

The original survey forms ghould be of such design that codes for automatic data processing
may be placed on them without the need to initiate additicnal fowxms, This procedure has several
advantages, Firvst, the poasibility of incurring errors in transferring data is reduced; second,
the scoring, or the transfer of the observationsg into usable form for automatic dats processing may
be done by office personnel; and third, the quantity of data forms is reduced, thus making some
agpects pf the study or survey more manageable,
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In recording data which measure an aspeet of the environment, e.g., smbient air temperature,
there should be prior agreement on which system should be used, e.g., the English system or the
matric system, degrees Celcius or Fahrenheit, ete. The measurement units should be uniform to the
degree practicable.

3.1.2 Belection of enviromment measuring instruments

Before any study or survey is initiated, the instruments used to measure the envirommental
parameters must be standardized to the degree posaible and practicable. Many instruments, while
intended to measure the same environmental pavameter, yield different results. Some ingtruments
are more accurate than others, while some give results with a greater degree of reproducibility,

If g sample is collected and taken to the laboratory for analysis, there must be g
standardized method of collecting it and there must be a standardized laboratory method used in
examining it. PFailure to ensure this may lead to errstic results with wuch inaccuraey. As an
example, if the survey or atudy of energy conservation measures concerns the concentrations of
gaseous air pollutants in a dwelling due to decressed rates of ventilation, the time when the
sample is collected, the method of collecting the sample, the way the sample is held and
transported to the laboratery, ete., should be standardized for valid and comparable results.

3.1.3 Training of interviewers and/or field investigators

If interviewers are to be used to collect subjective and objective data from the occupants of
the dwellings designated for inclusion in the study or survey, they should be trained in the
techniques of sorting the information required, Various methods have been developed by various
research institutions for the standardized treining of interviewers.

Before the beginning of the interview phase of any study, interviewers should be observed in
several trial interviews by a superior or supervisoer as another messure to ensure uniformity of
rejponsesg.,

1f a phase of the study or survey involves the collection of some data by interviews, it is
necessary to predetermine the number of attempts which will be made to obtain interview data from a
specific semple unit before that unit is designated =s "pon-respondent”.

3.2 The sample size

The size of the sample will be dependent upon many factors and, in the organization and
planning phases of a survey or study, the assistance of s biostatistician should be sought to
ensure that a sufficient number of obeervations are made to obtain results with a given degree of
reliabilirty,

One of the important considerations to be fulfilled in determining the size of sample to be
selected is that the sample should be representative of the universe under study. In gemeral, the
wore characteristics of the sample to be measvred and evaluated, the larger the size of sample
needad to obrain valid results.

3.3 Timing ef the survey or study

1f the survey or study is to invelve eavironmental measures of conditions of the quality of
air in dwellings with reduced rates of ventilation, those measurements will have to be taken during
those periods of time when the ventilation rates are at their low values. In general, this means
that the study or survey will have to be conducted during the cold weather months. On the other
hand, if s project invelves the respondent's reaction to reduced ventilation or the respondent's
wemory of symptoms of illness or discomfort probably ettributable te the reduced ventilation rates
or to reduced ambient air temperatures, the study may be conducted during the spring after the cold
weather has ceased but before the memory becomes dim,

4,  The an=lysis of data

The precise steps to be followed in analysing the data will have been determined during the
early stages of planaing the protocol. For the results of the study or survey to be of value, the
enalysis of data should begin immediately upon completion of the data collection phase. With few
exceptions, the analysis of data should be limited to those procedures for which the study was
designed.
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D Drawing conclusions from the data

Care must be exereised in drawing conclusions from the findings identified by the data
analysis, unless there is a very high degree of association between the variables under
consideration. The findings will be generally a degree of astatistical association.

If an advisory group or committee is organized for development of the original plan of the

study or survey, consideration should be given to seeking the assistance of that group in
interpreting the findingsa.
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SCOPE AND PURFPCSE

Tn 1978 the Regional Cffiece for Europe of the World Health Organization issued a report om a

study, entitled "Emvironmental health aspects of human settlements' (l}. The authors, Dr A.E. Martin

(United Kingdom) and Dr D. Qeter (Federal Republic of Germany) suggested in their conclusions that
"in the first place a comparative study might be undertaken of a number of selected towms of differ-—
ing types with the object of determining the varieties of problems, their respective importance, and
the ways in which the various counttries have sought to deal with them".

The purpose of this Consultation is to follow up the above recommendation, establish 2 detailed
working plan of the study on public health aspects of housing to be developed in seven salected
European towns, identify the collaberating institutions which will be responsible for the study in
sach tewn, draft e working protocol =2nd set up mechanisms for coordineting the study. Current
problems of housing hygiene in Europe in relation to the increasing cost of domestic heating will be
examined, snd the impact of labour migration on the environmental health aspects of town planmaing
will ba taken into account,

Tn addition to the above-mentioned report, documents relating to twe working groups convened by
the Regional Office {on noise control in buildings (2} and on health aspects of indoor air qualicy
(3)} will serve as background material for the Consultatiom,

L Martin, A.E. & Oeter, D. Environmental health agpects of human settleoments. Report om & study.
Copenhagen, WHO Regional Office for Europe, 1978 (document ICP/BSM 002).

2 ymo Regional Office for Europe., Noise contrel in buildings, Report on a working group.
Copenhagen, 1977 (doeument ICP/CEF 702),

3 vmo Regional Office for Burope. Health aspects related to indoex aivy quality, Report om 2

working group (in preparation) (see summary repext—decument LCE/RCE 304 (1)(5)).
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FROVISIONAL AGENDA

Objectives of the study on public health aspects of housing in Europe

Selection of seven cities in areas presenting different climatic and soeioceconomic
“onditions.

Identification of collaborating institutions in each of the seven citiaa
Working protocel for the study
4.1 Indoor glimate requirements in terms of minimal ventilation and temperature
Noise econtrol in low-cost housing
Space and density
Sanitary equipment
Social, leisure and facilities requirements of the housing surroundings
4.6 Needs of special groups: elderly, children, pregonant women and babiez, handicapped
4.7 . Impact of climatie and socioeconomic conditions
Working plan for the study

Coordination mechanism for the study
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PROVTS IONAL PROGRAMME

Tuesday, 4 December 1979

08.30 = 0%.00 Registration of participants

09,00 - 09,30 Opening of meeting

09.30 - 10.00 Scope and purpose of the comsultation

10,30 - 12,00 Discussion of backzround document ICP/BSM 002: "Environmental health aspects
of human settlements"

14,00 ~ 15,00 Discussion of background document ICP/CEP 702: 'Noise control in buildings™

15.30 - 17.00 Biseussion of background document ICP/RCE 304:; "Health aspects related to

indoor air qualigy"

Wednesday, 5 December 1979

0%9.00 - 10.00 Discussion on the purpose of the Furopean study on public health aspects of
housing

10,30 — 12,00 Discugssion on the contents of the European study on public heslth agpects of
housing

14.00 - 15.00 Discussion on the collaborating institutions to be selected and the Furopesn
towns to be selected

15.30 - 17.00 Discussion on the protocol of the Furcpean study on public health aspects of

housing

Thursday, b December 1979

9.00 - 10.00

10,30 - 12.00

Preparation of the first draft of the study protocel
14,00 — 15,00
15,30 - 17.00

Friday, 7 Decemper 1979

09,00 - 10.00 Freparation of the second draft of the study protocol
10,30 - 12,00 Preparation of conclusions and recommendations
14,00 - 15,00 Discussion on the conclusions and recommendations of the consultation and the

actions to be taken as a follow=-up to the consultation

15.30 - 17.00 Discussions continued; closure of the mzeting

Mote: Coffee break 10.00 - 10.30 and 15%.00 - 15.30
Lunch break 12,00 - 14,00
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