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EFFECTS OF AIR POLLUTION
ON HUMAN HEALTH

We are in somewhat the same position in regard to polluted air as the fish are

to polluted water. We live in it.
A. V. Kneese'

Because of the large number of variables involved in studies of air
pollution and human health, it is difficult to prove that air pollution
has a clearly demonstrable effect on human health at “normal™ urban
concentrations. We shall see that several studies show (but do not
prove) such effects. Of course it is clear at the elevated levels occurring
in air pollution disasters that air pollution effects can cause severe
health changes and a quick death. It is also clear that air pollution has
adverse'effects on those who already have respiratory disease; it is more
difficult to show that air pollution is the basic cause of the disease. We
shall discuss in this chapter some epidemiological studies which indicate
the adverse effects of ambient levels of air pollutants.

There are a large number of studies of effects of gaseous pollutants
and particulates on animals (the so-called lower animals as contrasted to
man). Most of these have been done at very high concentrations and
thus have no direct meaning for humans living in lower urban

'H. Wolozin, (ed.), “The Economics of Air Pollution,” Norton, New York, 1966.
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Fig. 14.6 Deaths, air pollution and temperature
during December, 1952, in Greater London. (Re-
printed by permission from “Interim Report of the
Committee on Air Pollution,” Cmd. 9011, 1953.
Crown Copyright reserved.)

affected. The fog lifted on December 9. Figure 14.6 indicates the
deaths, sulfur-dioxide level and ‘“‘smoke” level during the episode. The
maximum daily SO, concentration was 1.34 ppm (about 4,000 pg/m?).
Smoke levels were 4.46 mg/m>. These figures are in agreement with
those of Brasser et al. (1967) but are substantially higher than those of
Fig. 14.6. This may indicate that different locations in London had
substantially different concentrations. AP-49 indicates that British
“smoke” and American “suspended particulate” are not exactly the
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same. The report notes that “limited data indicates that the American
values may be higher in the same situation.”

The London disaster of 1952 is charged with causing 4,000 deaths.
Similar atmospheric conditions have occurred since 1952, in particular
in December, 1962, with similarly high levels of SO,. However, the
smoke levels were markedly lower because of the clean up effected by
the British Clean Air Act. Deaths in 1962 were much lower than in
1952, Whether this is because of the lower smoke levels or because of a
population with fewer respiratory cripples left to be exposed is not
clear. It is generally presumed that the lower smoke lévels are
responsible for the improvement. (The story of the 1952 episode is
available in the book by Wise, 1971.)

New York

New York also has had several episodes of air pollution which have
been responsible for excess deaths, for example, November, 1953
(Greenburg, 1962) and November, 1962 (McCarrol and Bradley, 1966).
The 1966 Thanksgiving weekend episode is possibly the best known.
The meteorology for this period has been described in Chap. 7. The
maximum 24 hour average of hourly SO, values was 0.51 ppm
(electroconductivity measurement) on November 23. On the 24th the
value was 0.47 ppm, and on the 25th it was 0.41 ppm. The maximum
hourly concentration was 1.02 ppm on November 25 and the smoke
shade values were at or above 5 cohs on the three days (daily mean).
The maximum hourly smoke shade was 8.2 cohs on the 25th. Glasser et
al. (1967) have examined mortality data from this episode as compared
to other control periods and conclude that there were 168 deaths. The
excess was highest for older people but was observed in each of the
three age groups studied: under 45, 45 to 64, and 65 and over. They
also studied mortality by cause and investigated the effect of
temperature, which was unusually high during this period with
maximums in the 60s. Temperature effects were shown not to be the
cause of the deaths. .

The usefulness of studies of air pollution disasters is that they
clearly indicate levels of pollution which cause immediate health effects
even though the concentrations exist for only short periods of time,
that is, a few days. From studies of these and other air pollution
episodes we may conclude that:

1. Excess mortality is detectable in large populations if the concentra-
tions of SO, rise abruptly to levels at or near 715 pug/m? (= 0.25
ppm) in the presence of smoke at 750 pg/m® (Lawther, 1963).
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A. XTOovyEio 0THOGOUIPIKNE PUTAVGNS 6TV TEPLOYN TS AONvoc

Ot atpocaipkoi pvmol, mov emnpedlovv v emEdveln TV pvnpeiov givor to
d1oéeido tov Beiov (SO,), to povoeidio tov avBpaxog (CO), Ta ofeidia Tov aldTov
(NOy) kot o xomvog. H EALGda €xel BeopobBetoet yuo toug pvmovg SO,, CO, koamvo
Kot GAAovg (LOALPS0, 6lov} Ta Oplo TOLOTNTOG ATUOGPALPAG, TOL £xoVV KablepwOel

otV Evponaikn ‘Evoon.

Ao 1o 1985 Aappavovior GuoTNUOTIKE HETPA Y10l TOV TTEPLOPICUO TG POTAVOTG GTO
Aexavomédio e AONvag, pe BeTIKA amOTEAEGLOTO GTOV TEPLOPIGHUO OA®MV AVTAOV TOV

pOTOV og enineda kdto and Ta Evponaikd opia.
H oatpoopapikr| pomavorn xoataypdoeetor amd oiktvo otabumv tov Ymovpyeiov
[TeppdArovioc kKot amd dAiovg Anpdciovg kot Idiwtikovg gopeis. v Axpdmoin

KOTOYPAPETOL 1) GLYKEVTPMOOT) TOV d10&Ediov Tov Beiov amd avtdpato oTadud.

To Ymovpyeio Ilepifdirovioc omuoocievel kdbe ypoévo To otoyeion o€  E101KEG

avaALTIKEG ekBEGELS TOV.

e To 510&eid1o oV Beiov, mOV €yl KOpLa TNYN TO KOOSO NG Propnyoviog Kot Tov

KEVIPIKAV Oepudvoemv ehéyyetor TANpmg kot BpiokeTon o€ enimeda mOAD younAdtepa
and to opla g E.E. Avtd ogeileton oty aviikatdotaon Tov Kavsipov polodt anod
diesel xou ™ peimon g mepiektikOTNTaG 68 Ogio, pe Vv emeéepyacio amobeiwong
TV Kovoipov oto EAAnvikd dwlotipra. H swooywyn g xpiong tov @uoikov
aepiov, mOL Ba AVTIKATOGTNOEL TO LYPE KaOSILO 6T Propunyavia Kot ot 0épuavon

¢w¢ 1o 2000, avapéveral 6t Ba peidoel akdun mepiocdtepo 10 SO;.

e Ta 0&eidn Tov aldToLv TapdyovTol Kupimg amd Tig KvnTtég TyES (avtokivnTa). Amd

0 1990 mepimov yivetal GTASIOKY OVTIKATAGTAGT TOV GTOAOL TMV OVTOKIVITMOV UE
avtokivnta véag teyvoloylag, €xet swoayxbel o Beoudg g Képtag EAéyyov
Kovcoaepiov , evioydovtar 1o péco pollikng peta@opds kot £xet omoyopevbel m
Kukhopopio Tov [.X. oto gumopikd kévipo ¢ mOANC. Ta emdpeva ypovio Ho

avartuyfel mANpwc M Asttovpyia Tov Metpd ko mpoypoppatilovror kot GAAEG



KUKAOQOPLOKES pLOUIGEIS Yot TO 16TOPIKO KEVTPO NG AOMvag Kot yop® omd v
Axponoin (nelodpopncelg 0dmv KAT.), Tov Ba TEPLOPIGOVY aKOUN TEPIGGOTEPO TNV
KukAogopio tov L.X. Me ta uéypt onjuepa HETPO Ol GLYKEVIPMOGELS TOV 0EEWIMV TOV

aldTov eivan o€ ereyyOueva emimeda Kot YeEVIKA kaTm and ta opa ¢ E.E.
e O kamvoc PpiokeTon 6€ TOAD YOUNAG ETITEION CLYKEVIPMOGEMV OO TN OEKAETION TOV
’80, xuplwg pe TIG TEXVOAOYIKEG PEATIOOELS Kol EAEYXOVG OTIS KAOE €100VC KOoEL

(Bropnyavio -kevpikéc Bepudvoeic- avtokivnta).

e 10 Lovo&eido tov dvBpaka yio Tovg 610G AdYovg (KoAvTEpa KGO BEPLOVONG

Kol Kivnong -éleyyog kavoewv) eAdylota Eemepvder to otdyo g Iloykdopog

Opydvoong Yyeiog (IT.O.Y.)

210, SLOYPAUHOTO TOV EMGVVATTOVTOL QaiveTal 1 dlaypovikn eEEMEN TV pOTOV T
TelevTaio YPOVID. KO O TIHEG TV GLYKEVIPDOGE®MV GE OYXECT LE TO OploL TV deBvav
0PYOVIGLAV, OTMS OVTEG €YoV TpokLYEL amd TG petpnoelg tov Y.IIE.XQ.AE. kot

dnpoctevoviat 6TV £Tnoto £kBeon Tov Maiov 1999.

Eniong emovvantovior ot mpdGPOTEG UNVIOLES KOTOYPAPES TOV UECHV OPLOimV

OLYKEVTPMOGEMV TOV d10EE1010V ToV Bgiov amd 0 6TABUO TS AKPOTOANG.

B. Métpo Yo T UV UELQ KOl TO YAVTTA TS AKPOTOANG

e X100 oLvEdpLN, oL dopyavavel amd To 1975 n EEMA kot o11g pEAETEC TOL
onuootedel, ektifevior  ovOALTIKA Ol gpyaciec, mov yivovtal oto  pvnueio
Axpondrems, 0TOV TOUEN TG GLVINPNONG TNG EMPAvelns. Ot epyaciec Kot ot peAéTeg
KOADTTOUV OAO TO (QAGHO TOV EPYOCIOV TOV KOBOPIoUOV, TNG OTEPEMONG KOl TNG
TPOCTACIOG TNG EMPAVELNS TOV HUVNUEI®V , HE VAIKE Tov eE0c@aAilovv pakpoypovia
ACQOAT] GUUTEPLPOPE, Elval cVUPATA LLE TO UAPLOPO KOl OVTATOKPIVOVTOL GTIC OPYES

KoL arortnoglg Tov Xaptn g Bevetiog.



e Metd v amopdkpuven Tov YALTTOV omd To pvnueio Yo cmoTikovg AOYous, autd
&xovv petaeepbel oTOVG YDPOLS TOL oNUEPIVOD Movoeiov AkpomdAieme, uEypt TV
avéyepon tov Néov Movceiov. Or Kopvdtideg xor 10 YALATO COUTAEYHO TOV
Kéxpoma kot g k6png Ppiokoviar oe adpav atpudseapa aepiov aldtov. Ot AiBot
™G Avtikng Zoeopov tov ITapbevdva Bpiokovtal yio cuvtipnon, o€ 01K aifovca
Tov Movaceiov, dmov pvOuileTon Ko eEAEyyeTon N Beprokpacio Kot 1) GYETIKY vYpacio
TOV YDOPOV, HUE CVUOTNLO KALOTICHOD Kot GIATPA Y10l TOVG OTHLOCOUPTIKOVG puTtovs. H
ocuvtnpnon g Zoeopov TePAapPAavel Tn oMK omokaTdoTaon TV AlBov, TV
AQOIPEST) TOANLDV KOVIOUATOV , TOV KOOAPIGHO TG EMOAVELNG LE U KOTOUOTPOPIKES
HeBOOOVE Kot OTEPEMOT E OVOPYOVOL DAIKA OOAVTOC cupPatd e tn @Oon Kot Tig
avtoyEs TG YAumtig emeavelag. Ot mpotdoelg £xovv avoantuydel 610 cLVEIPLO NG
EXMA 100 1994.

Evn IMonokwvoetavtivov
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