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Among the  many research pro jec t s  which a r e  presently under investigation,  

t he  f i e l d  of biomedical research has gained the s t rongest  impetus i n  recent 

years. Ef for t s  are directed toward conquering t he  diseases  which a l t e r  man's 

normal course of existence. Although diseases  have been with man s ince  h i s  

existence it was not u n t i l  t he  past  century that he developed the  t oo l s  and 

techniques t o  discover the  e t io logy an& thus  control  many of these diseages. 

There are still, however, many diseases  vhoae or ig in  cannot be read i ly  

determined and hence it is d i f f i c u l t  t o  f ind  the  proper mans  f o r  t he  study 

of these diseases. Many of these diseases  a re ,  unquestionably, t he  r e s u l t  of 

t he  vas t  advancement of s c i e n t i f i c  technology. 

While the  epidemiological aspects  of most conununicable diseases  have 

been studied with varying dpgreea of success f o r  ~mny years ,  the  epidemiology 

of the  non-contagious diseases  have focused t he  g rea tes t  a t t en t i on  t o  t he  

public i n  the  last two decades. Yeny invest igators  believe that the  a i r  

pol lut ion problem is responsible, t o  a great  extent ,  f o r  the  increase of 

non-contagious epidemics that have occurod i n  many a rea s  of the  world. 

Unfortunately the  search f o r  adequate proof of the  cor re la t ion  of disease t o  

a i r  pol lut ion has been grea t ly  hindered because (1) no s ing l e  source could 

be demonstrated as the  only cause of the  adverse e f f ec t ,  immediate o r  delayed, 

(2) i n  most cases  a i r  pol lut ion epidemics w e r e  recognized some time a f t e r  
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they had occured, and (3) no exact disease pat tern could be demonstrated i n  

any of the  previous episodes. 2ence, the  study of a i r  pollution epidemics 

includes a number of variables,  i n  addit ion t o  humn factors ,  t ha t  may r e s u l t  

i n  a completely d i f fe ren t  conception of the  term epidemiology. Perhaps only 

one cer ta in ty  ~ x i s t o  a t  the  present, and tha t  is much work and e f f o r t  needs 

t o  be accomplished f o r  the  dewnst  l t i o n  of t h i s  complex Ifcause - effect1* 

relotionehip. 

The Problem. 

In  the "classical" approach of studying epidemics, it bas been 

customnry t o  accept the  causative ro le  of the  nechnisros of bac te r ia l  

infection. %en i f  a pat ient  shows eymptons having l i t t l e  resemblance t o  the  

l lclassicalw reaction, the  diagnosis m y  be defended with the  understanding 

t h a t  the  pathologic conditions produced by any infect ive procese are, among 

other  things,  a function of the  host t i s sue ,  as well a s  the  a c t i v i t i e s  of 

t he  agent and thus  an induced risk of e r r o r  is recognized. 

There a r e  no ready wide recipes t o  be followed i n  the  study of a i r  

pollution,  nor is there  general agreement among s c i e n t i e t s  upon the  

appl icat ion of "Kochls postulatesl1 t o  t h i s  problem. But t o  c l ea r ly  es tab l i sh  

the  f ac t  t ha t  an air pollution epidemic is or  has been present the  following 

conditions m u s t  be met: 

1. There is, or  has been, recognized a number of cases of 
respiratory i l l n e s s  c lear ly  i n  excess of nonml expectation 

2. The nunber of excess casee demonstrate symptoms of a 
toxic  e f f e c t  

3. A pollutant capable of causing t h i s  respiratory toxic  
e f f ec t  is, o r  has been, present 



4, A 1 1  of the  cases admitted a re ,  o r  bave been, exposed 
t o  t h i e  pollutant,  and 

5. There are no other  sources wh~ch cause, o r  could have 
caused, th in  epidemic 

In  addit ion the  "toxic e f fec tM muat be characterized by the  manifestation 

of ciymptonns tha t  can be diagnosed by the clinician.  The occurrence of a 

toxic  pollutant then nust be demonstrated by the  quant i ta t ive  and 

qua l i ta t ive  examination of the  a i r .  The interpreta t ion that can be drawn 

from t h i s  study, wether o r  not a toxic  pollutant exists, w i l l  a l so  depend 

upon the association of t i m e  and place* Furthermore, the  absence of any other 

causative agent E U B ~  be c lear ly  ascertained and the e f f ec t  of the  pollutant 

must be c lear ly  demonstrated. I n  many cases, air  pollution has been accu8ed 

of being the  cause merely because of t he  increased prevalence of nonspecific 

i l l ne s ses  reported which may be en t i r e ly  due t o  the  var ia t ion i n  sever i ty  

occuring a l l  the  time. Therefore, the  most important factor8 t h a t  must be 

determined a r e  (1) there mwt be a llpopulation a t  r iskw,  and (2) there  must 

be an wexcesoive exposuret1. But i n  order t o  define "excessive there  

must be a sufficient concentration of a toxicant prevail* f o r  a ce r t a in  

time period i n  a cer ta in  area  and an unquestionable toxic  e f f e c t  l ~ u s t  occur 

within t h i s  certain time period. I f  t h i s  condition can be, o r  is, net then 

the va l id i ty  of evdence f o r  the c l a r i f i ca t ion  of t h i s  problem ie c l ea r ly  

established. 

The Present Status  of the  Ep~deniological  Aspects. 

Unfortunately, the  above statement i n  its present form m y  too r i g i d  

t o  generally be acceptable by the s c i e n t i s t  because the  above conditions 

are not exactly met nor a r e  they applicable t o  the  normal urban enviroument. 



I n  a l l  known a i r  pollution d i sa s t e r s  no s ing le  pollutant ever could be 

demonstrated a s  the  causative agent. The cause-effect re la t ionship has been 

demonstrated mainly i n  the  older  age groups and i n  those persons already 

suffering from respiratory o r  cardiovascular disease. F'wthermore, i n  eome 

episodes a "quick1' as w e l l  a s  a vslow" consequence m e  observed; and hence 

would a i d  t o  the  puzzle of t h i s  complex problem. In  addit ion,  the  various 

types of pollution ancl the  var iables  ex is t ing  from one region t o  another 

region great ly  hinder any recognition of an  epidemiologic pattern. 

The existence of an a i r  pollution epidemic was recognized but too 

l a t e  i n  most of the  known episodes. A review of the  "London i3pidemict1 

showed c lear ly  a sudden increase i n  the  mortality rate i n  exceee of normal 

expectation; even so these r a t e s  a r e  recognized, a l b e i t  belatedly, it ia 

d i f f i c u l t  t o  te t rospect ively analyse the s i t ua t ion  and, hence t o  f ind a 

conclusive cause-effect relationship. The other  d i f f i cu l ty  with retrospective 

e tudies  a r i s e s  i n  the  determination of wether there  wae a spec i f ic  o r  a 

non-specific chronic disease present and t o  what extent personal atmospheric 

i.e. "tip -e t te  smoking1I contributed t o  t he  disease. In s p i t e  of 

these disadvantages, it is evident t ha t  the  retrospective study plays a 

v i t a l  role i n  epidemic investigations because (1) they provide data t h a t  

may be useful f o r  future  s tudies ,  (2) the  mode of occurrence may be 

determined more  readily,  (3) some responsible factor6 may be detected t h a t  

have not been detected previously, and (4) some log ica l  patterns are ex is t ing  

and t h e i r  recognition w i l l  enable the  prevention of eome fu ture  epidemics. 

Toxicological s tud ies  have played an important par t  i n  the  determination 

of the  e f f ec t s  of pol lutants  upon laboratory animals. Of the many s tud ies  

t h a t  are presently under investigation,  s tud ies  of the  toxic  effect of 

pesticides,  radionuclidee i n  the  a i r ,  and the exhaust from moving vehiclea 



have gained the  s t rongzst  impetus i n  recsnt  years. The t h r ea t  of these  

po l lu tan t s  t o  tke  environi int  ha6 been recognized and, thus,  may be t he  

possible reason f o r  t h i s  in tens i f i ed  research. Thcre a re ,  however, 

l imitatxons i n  t he  evaluztion of t h e  r e s u l t s  obtained from these laboratory 

studies.  These limitations a r e  (1) tho experiments a r e  performed i n  a 

"controlled environment", and (2) thc  very same toxicants  may not produce 

t he  same symptoms i n  a n i m l s  es i n  man. The di f ferences  i n  anatomical 

s t r uc tu r e s  and I n  netabolisn of t he  various species  used i n  invest igat ions  

play an important r o l e  i n  the  determination of the  tox ic  e f f a c t  of some 

pollutanta. The use of primates i n  the  study of t l  possible e f f e c t s  of 

po l lu tan t s  has gained much a t t en t i on  i n  recent years. The cloe  evolutionary 

re la t ionsh ip  of these animals t o  man, and the  f a c t  that these animals 

adapt v e l l  t o  the  outdoors, may r e s u l t  i n  s tud ies  that simulate more 

closely  the  conditions t o  which the  population is a t  r isk.  

Possible Future Trends i n  Epideniologlc Studies. 

The need f o r  f u r the r  Intensi f ied f i e l d  and labomtory s t ud i e s  of t he  

many problems brought about by a i r  pol lut ion is apparent. These s t ud i e s  a r e  

not  only j u s t i f i ed  by reason of hunan health,  but a l s o  by t he  economic l o s s  

t h a t  is associated with t h i s  problem anG f o r  pure e t h e t e t i c  reasons. I n  

many instances unusually s t r i c t  control  measures a r e  imposed upon the  

sources of pol lut ion,  even though the  l imi ta t ions  of the  atmonphere i n  

coping with the  ordinary emla ions  are not w e l l  recognized f o r  lack of 

knowledge. These control  measures forced the  indus t r i es  and t he  communities 

t o  accept an  addi t ional  f inanc ia l  burden without r e a l l y  demonstrating a 

reduction i n  the  harmful e f f e c t  t o  man and h i s  environment. This may be a 



reasonable approach t o  the  problem but, needless t o  eay, it ale0 causes 

a great  deal of f ru s t r a t i on  and, usually, leads t o  f r u i t l e s s  diecueeions. 

The l a t t e r  being mainly due t o  the  i nab i l i t y  of trapping a l l  wastes from 

a l l  eources o r  because the process is uneconomical, This may lead to t he  

assumption tha t  t h i s  type of unon-specificv control  does not s a t i s f y  the  . 
requirement and hence the  tlcalculated risk" can be demonstrated again. 

'Ihc epidemiologists studying the  pat terns  of infectious diseases have 

recognized some fundamental approaches f o r  some time. Some of these approaches 

are the  intensive - : -6 i ca l  study of the  disease process, the  demonstration 

of the  agent and its cul ture ,  the  study of the population a t  risk under 

dif ferent  degrees of exposure, and t o  support t h e i r  f indings with 

laboratory experiments. The study of environmental pollution epidemics 

has not, unfortunately, developed t h i s  c l a s s i ca l  approach. The reason f o r  

t h i s  slow development may be found i n  the re la t ive ly  young problem and a l so  

i n  the  complexity of t h i s  type of study. The methuh usually employed i n  

t h i s  type of epidemiological study were confined t o  t he  determination of 

simple incidence and point prevalence of some diaeases and t o  the 

calculat ion of spec i f ic  mortali ty and morbidity rates. These methode are 

basic, t o  say the  leas t ,  f o r  l i t t l e  is known about the  person, the place, 

and the t ime ,  Furthermore, l i t t le  infonuatxon can be retr ieved about the  

environmental f ac to r s  t h a t  may be, i n  par t ,  responsible f o r  the  c l i n i c a l  

symptoms or  f o r  the  possible reason of Exitus. It is evident t h a t  t he  

approach t o  t h i s  type of study must be executed on a broad sca l e  i n  order 

t o  effect ively determine the magfitude of the  problem; needless t o  say t h i s  

is not an easy venture. 



The p r i a q  problem may be the  i nab i l i t y  of recognizing the  diseaae 

e n t i t y  and thus  t he  possible cause-effect relationship,, This indicates  tha t ,  

regardless of thc  dlagnosiic procedure& -eci, lnierence drawn w i l l  

automatically be received resseoeive, depending upon t he  motives of t he  

individual. Consequently, the  invest igator  should r e l y  f o r  h i s  indices on 

those diseases  t h a t  a r e  suspected t o  bear a relationship t o  the  prevai l ing 

atmospheric condrtions., To do t h i s  t he  atmospheric condit ions must be 

analyzed with respect  t o  t h e  type and magnitude of air pol lut ion,  and t o  

metereological patterns. Thlo amlya l a  may prove t o  be d i f f i c u l t  f o r  the re  

a r e  mny var iables  that m u s t  be taken i n to  consideration. &t if and when 

these  two conditions a r e  ne t ,  then t he  cauaal  re la t ionship  of agent - disease 

may be established,  provided t h a t  the  responsible "reservoir" of the  agent 

can be foundo Thlo night be very d i f f i c u l t  t o  prove f o r  the re  a r e  many 

d i f f e r en t  na t e r i a l e  found i n  air. Unlese the  m&e of t ransmbsion can be 

c l ea r ly  demonstrated. which is peculiar  t o  one sent, it is unlikely t h a t  

the  presence of air  contaminants can be shown a s  t he  primary cause and not 

merely a s  being a poenible contributing factor.  

To b e t t e r  understand some of t h e  aspects  of the  epidemiology of air - 
borne outbreaks, ~t appears necescar j  t o  re f ine  anc? t o  expanri t he  data on 

incidence and point pre ~ l e n c e .  Thie does not ,  necessarly, require  a 

sophis t ica ted method f o r  a s t a t i s t i c a l  ana lys i s  of the  data,  but  should be 

di rected more toward comparzng d i f f e r en t  sample populatione which are 

exposed t o  d i f f e r en t  l eve l s  of the  environmental conditions. The degree of 

suc sep t i b i l i t y  of an  individual  t o  air  pol lut ion should a l s o  be es tabl ished 

with pa r t i cu l a r  emphasis t o  t he  spec i f i c  age groupa, the  aocio-economic leve l ,  

t h e  geographic location,  and h ia  habitats .  Another f ac to r  t h a t  nuet be 

included i n to  t h i s  data  is the  type of work t he  individual  performs, 



This m y  lead t o  a b e t t e r  understandine: of the  c l i n i c a l  findings. 

ks mentioned p*-eviously, in  most known episodes the most effected 

people were the e lder ly  o r  those persons with chronic respiratory o r  with 

cardiovascular eymptoms. Consequently, the  determination of the  age - spec i f ic  

a t tack  r a t e  w i l l  r e su l t  i n  the  best  index of the  problem, par t icu la r ly  when 

compared t o  other population samples. The socio - economic leve l  of the  sample 

may be of greates t  i n t e r e s t  t o  the  study because it may reveal several  

important factors. Thefie fac tors  nay include the type of housing, the  degree 

of suecept ib i l i ty  within one group, the  nu t r i t iona l  l eve l  of the  sample o r  

of the  population, and the l i v i n e  pat tern of the  individual i n  the  ample,  

The geopaphic location of tha  sample is important because (1) unusual 

topographic features  w i l l  deterulne the  greates t  possible var ia t ion i n  the  

amount of exposure, and (2) the  meteorological conditions vary great ly  from 

one place t o  another place. 

Carefully planned and executed laboratory s tud ies  w i l l  great ly  enhance 

the  success of any f i e l d  study. The present s t a t u s  of laboratory investigations 

is not overwhelmingly optimistic; the  problem though is not an easy one. 

More inveotieations must be performed with animals t h a t  resemble more the  

patho - physiological pat terns  of hunens, and more s tud ies  nust be conducted 

under more natural  environmental conditions. d i t h  a gain i n  s c i en t i f i c  

knowledge from these laboratory investigations a be t t e r  understanding of the  

epidemiological aspects i n  a i r  pollution w i l l  be achieved and new and b e t t e r  

test6 w i l l  be developed f o r  a more precise diaenosie of the  disease. 



Conclusion. 

It is appreciated tha t  the  study of the  epideoliological aspects of 

"airborne contaminantsn is not an easy venture nor is it an inexpensive one. 

The solut ion t o  t h i s  problem has not been answered sa t i s f ac to r ly  even s o  some 

progress has been made i n  recent years;. But the need f o r  fur ther  study of t h i s  

complex problem is apparent, not only by those few i d e a l i s t i c  investigators 

who are dedicated t o  science and t o  t h i s  society,  but every individual can 

and must help, i f  only f o r  the  sake of h i s  own comfort. Finally, it ie hoped 

tha t  t h i s  statement of the  problem m y  help i n  s e c 2  ing the  concern and the  

thoughts of the  individual f o r  an emphatic support t o  a llreasonablell 

solut ion of t h i s  paramount problem. 


