Epidemiological ASPECTS OF Air Pollution™
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Epiderniology of acute diseases
has led to effective prevention of such
diseases as cholera and smallpox.
These achievements allow us to live to-
gether in great metropolitan complexes
like Los Angeles, free from the very
great toll formerly taken by premature
death.

Life in & modern city brings with it
new health challenges, These new
health problems, including mental
health, alcoholism, chronic disease, air
pollution, and exposure to the by-prod-
ucts of newly harnessed energy forms,
such as radiation, have brought forth a
new emphasis in public health, and a
new concern with air, comfort, and en-
joyment of our longer life span. In
these areas as in traditional ones also,
epidemiology is the basic fact-finding
tool of public health.

If it were feasible to expose people
cxperimentally to ‘all kinds and con-
centrations of air pollutants, there
would be less need for air pollution
fapidemiology. This is not possible, so
Investigation must be made of naturally
occurring  human . exposures to air
pollution, Natural air pollution ex-
posures are the raw data of the air pollu-
tion epidemiologist; the meticulous
classification, analysis, and comparison
of these data is his operating procedure.
Finally air pollution epidemiology is
toncerned with groups of personms, and
bheir reaction to air pollution exposures;
t 18 not so greatly concerned with reac-
tions of single individuals.

Just as epidemiology led to methods
I control of water-borne disease before
dficterlqlogy permitted the accurate
13;51108.15 of them, so it is hoped that
glf)ﬁ‘emlology may assist in the control
bet e l_leg,lth effects of air pollution even
tlore it is possible to diagnose a disease

¢aused by air pollution.
cerih(ei studies to be described are con-
theﬁ {Vlth how air pollutants damage
e th of groups of people. Several
¢ broblems recur in all of these
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studies, the accurate description of the
groups of people to be studied, the
definition and measurement of air
pollution, the detection and measure-
ment of effects possibly related to air
pollution and the clarification of any
relationship between these effects and
air pollution.

The importance of air to health may
easily be overlooked. Each day we
bring into our lungs for equilibration
with the blood, some 30 pounds of air,
compared with our daily exchange of
five pounds of water and less than four
of food. Man can survive about five
weeks without food, about five days
without water, but only about five
minutes without air.

A start was made in California by
reviewing what was known about air
pollution effects and listing the types
of effects which could be looked for,
measured, and hopefully prevented.
Five potentially measurable health
effects of air pollution are now of con-

‘cern:
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Air pollution may cause acute sickness
and death such as occurred in the
Muese Valley, at Donora, and during
the several London episodes.

Air pollution may cause or aggravate
chronic diseases such as chronic bron-
chitis, emphysema, or lung cancer.

Air pollution may cause interference
with important bodily functions such
as the exchange of gases in the lung or
gas transport by the blood.

Air pollution may cause adverse
bodily symptoms such as eye irritation
and difficulty in breathing.

Air pollution, because it is unpleasant
in many ways, may cause groups of
persons to be dissatisfied with or leave
their places of residence or work.

In studies on the health effects of air
pollution in California data has been
collected about each of these possible
effects, acute sickness or death, chronic
or insidious disease, interference with
bodily function, production of adverse
symptoms, and instability of residential
or work communities.
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The work commenced in the fall of
1954 at which time a series of air pollu-
tion episodes in Los Angeles led people
to ask whether “can this air pollution
kill people?” That summer and fall
three distinct smog episodes occurred.
The daily number of deaths among per-
sons over 65 did not appear to fluctuate
in response to these episodes, nor did
the total daily deaths, or the deaths
due to cardiac or respiratory causes.

In late August and early September,
1955 there was a period of very high
temperature both preceded and followed
by smog. During the high temperature,
the number of deaths rose, but with
falling temperatures the number of
deaths dropped despite continued high
air pollution levels (Fig. 1).

In a further attempt to assess the
immediate mortality effeet of air pollu-
tion, the California State Department
of Public Health has been obtaining
since 1954 reports on daily deaths and
transfers to hospitals among the 4000
or so residents of nursing homes in
Los Angeles with 25 or more beds.
These persons are for the most part
elderly and often in frail health. Ex-
cept for the heat wave mentioned above,
there hes been no increase in mortality
from this group which could be asso-
ciated with air pollution (Fig.-2). In
consultation with biostatistical experts
we are working out methods for the
separafion of the effects of high temper-
ature from the possible effects of air
pollution.

During the smog episodes in 1954 a
probability sample of Californians were
being interviewed about their health.
There was no evidence that they experi-
enced more sicknesses or hospitaliza-
tions during the smog episodes.

Acting on reports of physicians that
patients with asthma were adversely
affected by air pollution, our staff
undertook a study of the possible
relation of asthma attacks to air pollu-
tion levels in Pasadena in the fall of
1956. Investigation of 137 private pu-
tients of a cooperating group of physi-
cians for a period of 10 weeks, disclosed
2 very low positive association between
asthma attacks and air pollution levels.

Increasing frequency of two chronic
diseases of the lung, lung cancer and
emphysema of the luog, leads to ques-
tions concerning the possible effect on
them of air pollution.

Lung cancer has a clear-cut causal
relationship with cigarette smoking.
Less well known is the fact that nation-
wide the disease is more frequent in
urban counties than in rural ones (Fig.
3). Urban air pollution provides a pos-
sible explanation. There are also a
number of occupations which appear to
be associated with lung cancer (Fig. 4).

In California there are no important
differences in lung cancer rates between
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cities and rural areas, but we feel this
may be due to the fact that so many
Californians have migrated here from
other states and from one part of the
state to another. With the support of
the American Cancer Society and the
co-operation of the¢ California. Depart-
ment of the American Legion, data on
present and past residence, occupation,
and smoking have been obtained on
about 75,000 Legionnaires and 50,000 of
their wives. A search is planned among
the death certificates for sll persons
dying of lung cancer in Culifornia over
the next five to 10 years to see how many
people in various portions of this study
group die of the disecase. Thus one may
find out what effect living in air polluted
areas of the state may have on the lung
cancer death rate.

In the case of pulmonary emphysems
the death rate in California increased
fourfold in the period 1950 to 1957 (Fig.

Fig. 2

5). There are several possible explana-
tions for this. Physicians may be giv-
ing this disgnosis on death certificates
rather than asthma or bronchitis, which
are related disorders. Figure 5 sug-
gests that this is not the case since
there is no long-term fall in asthma and
bronchitis. The people who died may
have come here because they had the
disease and wanted to live in a warm,
dry, climate. They may be persons
who survived other formerly fatal con-
ditions such as tuberculosis or pneu-
monia. These questions are now being
explored by interviewing both physi-
clans who cared for patients dying of
these sicknesses, and the next-of-kin of
the patients. Tt is necessary to know
how the physician chose the diagnosis,
what previous illnesses, occupations and
residences the person had, how much
smoking they did, and for those who
moved here, whether they moved for
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[iealth or mediesl ressons. This in- Charles Bchoettlin studied at weekly

wmationt muy shed some light on the
pessible relutionship of air pollution to
Hie epidemiology of pulmonary emphy-
sema. It s tmportant to state here,
ton, that urban-rural differences exist
natwnwide for emphysema but do not
so exist in Califorma.

Onlw reeently has exploration begnn
i the study of the possible epidemio-
lugieal use of messurements of lung fune-
tion as they relate to the air pollu-
ton problem.  1tis assumed thatirvitat-
g wir pollutants on being hreathed
will alter the airwavs in such a way as
o incresse the resistance to airflow.
Se mstruments for estimating maxi-
il rate of airflow are being compared in
the effort to measure this property of
hing function.

- Over a period of days we tested o
tree number of persons once, ulso ob-
ing the age, sex, smoking, and oeea-
Imbional  history neeessary  for their
sification. For analysis of such a
Iy 1t s necessury to assume that, but
rpollution sxposure, all persons of
fge smoking and occupa-
bonul groups should have the same test
resuite.  The study was undertaken last
Snreer (1958%) in Vernon, an ing

i in central Los Angeles County, at

HEle

BEX,

i
ik

About
sons were tested, during a time
was fixed i advanee. Unfar-

elv there was little air poilution
deys our pquipment snd team
ahle, the moximum  value
ppm of cxadent (K1 Method).
CwEre unable to detect an effect of
pollution on lung funeti

t that time.

14
) A secaned methiod used was to study
B Same group of men repeatedly on
8 with varving sir pollution. Dur-
lnie summer and fall of 1958, Dr.
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intervals two groups of men at the
Veteran's  Administration  Hospital,
West Los Angeles, one group had chronie
lung disesse, the second did not.  The
men in these two groups were matehed
for age snd smoking history. The
data. are still being analyzed.

In 1956 o portion of the California
Health Survey was devated Lo questions
ahout air pollution. A probability
sample one adult in each 2000 house-
holds in California, was asked & number
of questions about health and about the
extent that air pollution affected them.
The respondents were questioned can-

hronie
ses and conditions and what things
they felt made them worse,  Thev were
also asied ubout their satisfaction with
their home eommunity end with their
job. Thosge who said they were dissstis-
fied were asked the reasons for being dis-
satisfied. Al these guestions were put
to the person interviewed hefore there
wgs any mention of interest in smog or
air pollution by the interviewer,

In Los Angeles County, sir pollution
was spontaneously reporterd to make eve
complaints wors: Dy three persons out of
four who had such complaints; asthma
and nose and throat complaints were
reported to be made worse by air nollu-
tion in hall, followed by zinus in two out
of fve, hay Jever in three out of ten,
bronehitis, shortuess of breath and bad
headaches each in about one person in
five who had the condition,

In answer to the question in the
California Health  Survey—"Tzking
everthing into eonsideration, how satis
fied arc you mnow with living in
—_— (eommunity), are you
very satisfied, somewhet satisficd or not
sutisfied at oll?”’ One person out of
five in Los Angeles answered that they
were anly somewhat or not at ail setis-
fied, and when asked, “What don't you
like about it?"” One person out of four
reported air pollution as the reason com-
pared to one person in five reporting
personal ressons, anrd one person out of
cight reporting community dissutisfae-
tion because of financial reasons, Of
the dissatisfied group ehlmost half re-
ported that they were thinking of
moving,

B
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£ these questio
\.III.II.IHJ.I‘.-:.

15 shout

not  stimulated
air pollution,

181 rl.'-.‘.i_'.' the qu
ween a lot of talk about air
pedlution, such as dust, smog, smoke,
i in your community does air pollu-
tion (smog) hother vou very muelk, some,
or not at all?" Two out of thres of
those interviewed in Los Angeles County
el bed othered (Fig. 6).

When asked, “How does it bother
voul"  Nine out af 10 persons bothered
in Los Angeles reported eye ieritation
with or wilhout some other -'Vmp'--:m.

In 1958 these same questions wers ngain
ushor of u statewide sample, with no im-
portant differences from 1956 in the pro-
portion bothered by air pollution in any
aren.  Abaut 10 per cent of those both-
ered by air pollution reported that it
gave them difficulty in breathing. Al-
though this proportion may seem low it
represents close to 300,000 adult persons
in the state’s popnlation.

When asked in the 1956 survey “Have
you been thinking recently of changing
yvour job?’  “Allin all, how sati=fied are
you with your job, very sutisfied, some-
what zatisfied or not at all satisfied?”’
About one persan out of 15 in Los
Angeles indieated they were thinking
about a job shift even thongh satisfied
nnd one person in five indicated they
were nob very satisfied, of whom almost
hall were thinking of changing jobs.
But of those two-thirds of respondents
in Los Angeles who reported leing
hothered by air potlution about twice as
many were thinking abhout changing
among the one-third naol

FE DO

Jobs Az
bothered.

Our philosophy is well expressed by
the following quotation: “It should
zeein possible, by a set of well adapted
experiments, accurately made, to dis-
cover what are usnally called the occult
gualities of the air, and render them
manifest to the senses.  And i bV this
nieans, we could come at a tolerable
knowledge of the effluvia, salts, and
other heterogenous matters, wherewith
the air at different times, and in differ-
ent countries is replete, it might give us
knowledge of the
of all epidemic diseases that

plmost a complete

"l he entire works of Tir,
Sydenths
s
pras

Thomas
newly made englizh from the
y whi "l are added explanatory
| nates from the hest medie-

g; \r\]'ll others by the trar
John Hwa I,

and
iy

tor: by AMLD., Landon-
Cave, 1763, pp. 9 10 (l he guotation is
from a note by dator)
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may arise for the fubure, provided due
attention be glven ab the sume time to
the age  sex, constitution,
living, and =0 forth of the
which eircumstances
considered  and  compared  together,
might probably direct to rationnl, fixed,
and effectual inethods of cure.”*®

The newest napect of Californis’s pro-
gram in air pollution will draw heavily
on epidemiology.  The California Sfate
Depurtinent of Public Health hias been
given one of 1ts most difficult tasks, the
exfablishment  of standards for air
quality. The statute says in part
“The standards sha!l be so developed as
to reflect the relationzlup between the
intensity and composition of air pollu-
tion and the health, illness, including
irritation of the senses, and death of
human beings, as well as damage to
vegetation and interference with visi-

nmanner of
paticnt; all
being  curefully

bility.”
Almst the first problem in this task
15 to determine which group of persons

is to be protected.  To protest every
last person frour sensory irritation, his
crope from damage, or his wife's waal
from any soiling might prove uarcason-
ably expensive.
One basls now being o
the standards is that v will be
designed to proteet the mosgt sensitive
group of persons in the eommunity, and
that these eroups are to be defined ae-
cording to age and medieal eriteria.
This mieans tl-- standerds will be wore
striet than needed to protect the healthy
adult |:::I.I.", (the responsihility of indus-
hygicne ndards) and perhaps

il for
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NOT BOTHERED
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Stote of Colifornia, Deportment of Public Heolth, Colifornia Health Survey,

Fig. &

less strict than needed to protect a
desperately il person, (the responsi-
bility  of  the individua!l  phyaician).
Much of the work in air pollution
cpidemiology will i the futiere be baasd
on deteeting the most sensitive groups
of persons in the population, nund on
dutermining their reactivity to varicus
levels of air pollution.

In summary epidemiologicnl studies

permit the following conclusions:

1. There haz been ne eonvioeing
evidence that acute
desth has resulted from air pollu-
tion in California,

2. Lung cancer, chronte bronchitis,
and emphysema are chronie dis-
eases whose relationship to  air
pollution 1s betng sbidied.

3. Studies concern the effeet of
wir pollution en importent bodily
functions are petting underway;
they are expected to provide a
sonsitive method of studying air
pollution eifects.

4. Population survevs reveal that air
pollution csuses widespread and
disturbing symptoms.

5. Air pollution in Los Angeles has
been  the comn ionest  eause of
community dissntis
given as a freguent reason for
moving ar chiange of employvment.

A" pollution is a threst to heslth

1 1. Lipide
-tu lies can 'novu nowe I rounded pic-
ture of all of these s, and thus 4
basiz for th [ \llTlu ]
sound community planning snd rational
contrals,
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