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This introductory paper to the Symposium on Air Quality and Methods of 

Measurement is intended to contribute to the interchange of opinions by stating a 

few general view-points on some basic principles underlying our discussion. 

First, some remarks about our use of the words "1:1-ir" and "quality". 

Ordinarily, quality is explained as the inherent character or the constitution 

of a thing (or a being) - its real nature. Air quality should thus describe the 

whole composition of air as a very complex mixture of different components, some 

occuring constantly, others transitorily. The combined properties of all these 

single components will determine tpe essential character of the air - its quality 

and the variations of this with varying composition. 

However, by using the word quality we often mean some grade of value. An 

individual sample is given a special rank among lower or higher values. Besides 

being a mere description, quality then is also a valuation. 

We are going to apply the term air quality to the practice of air pollution 

abatement and then, of course, the term mu~t express the valuation of a particular 

air sample: how bad or good is .this air? . ...._ 

At this symposium we have to limit the meaning of the word air to the outdoor 

air, the free atmosphere, and we always have to keep in mind this further limitation: 

the atmosphere at a specific geographical spot at a specific time or during a 

specific period. 

When evaluating the quality of the atmosphere under consideration, we must 

correlate its composition and the influences, determined by this composition, not 

only on man himself and on his activities - the interaction between inhaled air and 
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the hum~~ organism, and how this affects the health status of human beings, perhaps 

provokes or enhances disorders that may lead to manifest diseases, even lethal ones 

- but also on those features of nature and those materials created from nature by 

man and l'Thich are useful to him. The effects of air pollution on animal and plant 

life or on property may give clues for studi~s of the influences on man himself. 

Studying the composition of air we have, first and foremost, to direct the 

attention on components not existing in the natural atmosphere, undisturbed by 

hum~~ activities. We must study such components as to their possible deleterious 

effects on man and on his living and inanimate property. In fact, the evaluation 

of air quality consists of estimating the different effects of man-made additions to 

the air and to select among these components those being harmful. 

"harmful contaminants" of the atmosphere may be used. 

The short term 

This distinction between "man-made" pollution and "natural11 pollution does not 

exclude the interaction between normal components of the air and man-made additions. 

Th8 evaluation of air quality must be based on the components of the atmosphere we 

actually breathe and not only on the components of polluting emissions. The 

pollutants are altered by many physico-chemical reactions and both.the intermediary 

and final products of such reactions may be harmful. 

Tnis pape~ only considers how contaminants may be harmful to human health 

directly - by altering the natural condi ticns under ~·thich the human organism is 

accustomed to live. 

It is a general biological view-point, not necessarily derived from teleological 

or evolutional i<;leas but in accordance with them1 that the structural and functional 

capacities of an organism are determined by, or are the result of, or are simply in 

balance with the environmental conditions of its natural habitat, the place in nature 

where it prefers to live. According to this ecological aspect of life, the human 

bocy and its normal functions are adapted to the usual variations in its natural 

environ."!1ental conditions. The man-made alterations of the atmosphere, an important 

part of ma~'s environment which intrudes into his respiratory system, may exceed the 

normal range of adaptation. 
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As long as mnn can adapt to his actual living conditions, a balance between his 

nonnal life-processes and the e~vironmentul factors is established. \Ve say that he 

is in <. heal thy state - health being the capacity of adaptation to envirowr.ental 

vcriations. When the normal limit of adaptation is surpassed, some disorder arises 

and this disturbance of tb.2 bal~nce between man and his environment results in a 

deterior2.tion of the health status. The huma."l being no longer "enjoys full health" 

even if such sye1ptoms <:.~s we ordinar .:1y feel during sickness, or obvious sie;:1s or 

specific diseases, m3.y be absent - for a long time an~~here. 

Tnerefore, the effects of man-made air contaminants have to be estimated as 

harmful or injurious to health, not only where they provoke or enhance a morbid 

alte:~atio'1. or a function::!l dtsturbance followed hy signs and/or symptoms of illness, 

but dso vrhen tll. . .::y disturb the heal thy balance between the organism and the atmosphere 

in contact with it. The adaptative forces may be overburdened or be overstimulated, 

the res~1lt bein~ deficient reaction or too strong a reaction. 

Fro~ a medical view-point, therefore, we have to fix our attention on the 

adaptation process2.s of the respiratory organs by which they normally tolerate 

contact .....-i th a·t.mospheric contaminants, a."ld on the effects of any of these contaminants 

on the s.aid processes. A deeper insight into the adaptation forces and the conditions 

they re<;uire for l:.ormal bP-havionr is fa.r nore necessary than the long-term observations 

of the possiule deleterious alterations called morbid status. 

'L:.e ndaptation is closely cono.J.ected -f:.o wh2.t are normally referred to as the 

protective rc~8tion~, e.g. the mucous secretion that covers the mucous membranes of 

the respiratory tract an·i tr~e muscular constriction of the smaller air passages in 

the b~onchial tree. These reactions can be too strong - more precisely, the amount 

of mucous fluid may be greater thA.n really needed and may be impossible to remove by 

the ciliary movements. Also the passage through the small bronchial branches may be 

narro-:-:ed so much 8Ild for so long a time that the exchange of oxygen and carbon 

dioxide in the lung alveoli is hampered. \'Then these "hyperergic" reactions occur 

v:3 may state that the normal (healthy) limits of adaptation are surpassed and so~e 

disorders nave t.::-J:-;::'1 place instee.d. The "prote.ction" itself is a deleterious effect. 
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Obviously the result of these reactions may vary from the person who has 

normal lungs ru1d normal membranes in the bronchial tree, to the person whose lungs 

and merr~ranes have been altered by earlier injuries. 

Tl1c import~ce of the normal self-cleaning of tile ciliary membranes is known, 

but this process under different in::'luences has to be studied much more. The more 

passive barr-ier-functj on of the mucous membrane itself is scarcely kno~-m. The 

absorption or rather the diffusion of soluble materials through it we take for 

granted, and differences in the passage of substances from deposited particles to 

the memb~ane itself (and the blood) are mostly referred to differences in elution of 

subst~1ces adsorbed to the particles caused by other simultaneously inhaled substances; 

e.g. Cl.cid materj els. 

From the vie~·r-point of preventive medic-ine it ·should be stressed that it is a 

ve~ ~.aborious task to examine all the different contaminants of the atmosphere and 

to C'2timat<-~ the rj_s~ of every s::.ngle component. It seems most unlikely that we shall 

be tble t•) remove cnly some especially dangerous components of smokes and exhaust 

g~scs, not all equally removable, at the ~ame time. Therefore, we have to remem~r 

th~ lesscan from public health history, that mainly we should aim at clean water and 

clean food, try not to allow water and food to be contaminated by anything, and to 

remov~ a feN P.S:r.>ec:!.ally dangerous materials. 

'Abcve ~11, the air must be clean. This particularly refers to its content of 

perticul.s.te r.:::J.tt<::'r. One aspect of a.ir quality, as determined by the minute 

particles in the air, is its influence on the air ionization. The microscopic and 

sub-microscopic dusts, smokes, droplets, salts and the like collect clusters of 

water molecules and are able to condense water vapour, which is why they are often 

called condensation nuclei. As they are hit by and capture the gaseous ions, 

produced ty ionizing rays (cosmic and terrestrial), they become electrically charged 

with e::. ther pol3.l'i ty. Sorc1etimes they are called large ions - a somewhat misleading 

name as their mobility, caused by electrical potentials, is very small compared with 

the mobility of the charged molecules, the true and first generated air ions. In 

fact, from a biolo~ical vie~-point, the condensation nuclei must be called de-ionizing 
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agents, as the biologically active electrical charges are the small gaseous ions, 

foremost the negatively charged oxygen and positively charged carbon dioxide. As 

the positive and negative ions accumulate clusters of neutral molecules, they los8 

biological effectiveness. 

All terrestrial organisms, the human race too, were developed in ionized air an0 

have been accustomed or become adapted to the normal atmospheric ionization. Reports 

on biological air ionization research strongly suggest that the adaptation of the 

human organism, and especially of its respiratory system, includes an adaptation to 

the natural occuring amounts of gaseous ions. What is the difference between the 

fresh stimulating air of so-called holiday resorts and the sultry, stuffed or 

depressing city air? 

Many of the respiratory reactions provoked by aerosols may also be provoked by 

pure air containing different amounts of gaseous ions. Therefore we cannot be sure 

that the observed reactions are due to the chemical activity of the aerosol 

components - and not due to the influence of the aerosol on the gaseous ions. 

Air pollution research ought also to comprise the effects of the ionization of 

the air on man, his well-being and susceptibility to disease, in addition to research 

on other basic physiological responses to different compositions of air. 

The evaluation of air quality should rest as much- or more - on man's so

called physiological responses to inhaled air as on morbid changes. Health is more 

than the absence of disease and defects. 

On the other hand, these "physiological" responses may, even if tolerated by 

normal persons, be dangerous to particular groups of the population, such as infants, 

old people and persons suffering from chronic diseases. This raises the question 

- so often met with in public health - what degree of risk should we be prepared to 

run when it proves impossible, or beyond the reach of a community to attain the 

ultimate goa~ in casu, absolutely clean air? 


