777
1/7‘*7/

LYXO NORQ, MDD,

Institute of Qecupationel Healih, Heloinia, Finlens

.

Lra Noro, M.D., Dircctor of tie Institute  Yant Award for 1405 by vour internaionaiy
of Occupaticnal H(.'altl., MHelsinki, Finland, is cswemed association. ] verv much ansreciae
the recipicnt of the 1968 Viliem P. Yan: this honor wnlso becadse 1 icel
Memorial Award. This award is ,:rcscm cd  scnolar from the Americnn indusinial hyve

the American Industriel Hygiene Associe-  scheos, in witich William Yant has been

N.on to commemoraie the leadersiip and  of ‘the great ,)ionccrs. T omm veny giad,
breadtl; of contributions of Dr. 3William P. 10 sce amonz this very distinvaished audis
Yant in the field of industiial hygiene. The many of iay teachers ang iviends rom :Lc
auard is sporsored also by the Minc Saicty e exXacly twentv-one vears ago wien 1 ws
Appiiances Compeany .';..‘]: which Dr. Yant tne Srst Fins after Woiid War 11 10 be <ont
was so long end so Lrominently associated. s a Rocxeclier-Feilow to e Unite€ States
Suitable te Dr. Yanl’s greai interest and ac- 10 study indusirial hvgiene and medicine lor
ticity in cariying industriai hygiene {0 otiar  the purpose of seuing-up an occudationa
countries, the selection of recipients is made  heilin insiiule :md DMOGOTH OCCUPLLIOT
jrom persons who aic no! resident in the  heaith services in my
United States and wio heve meade outsiand-

. A . . . Asbestos as ¢ Health Pr
ing conlnbutions {o ndustnict I'l;'glcn.:'.

s . - subjocs o
Dr. Noro, a native Finn, was born in 1915 .. | . : T
. \ , . this lecture s VEATE LAOIaE
and rcceived hus medical degree from the dust has bee am chi S reatin \
. . . . . . AL NAs pUCuinc o TICADMCITET 0
Univarsity of Finland in 1541, DImincdiately over the world 1ot omh e cmne o
. ’ or the world n slvoas o awse of
jollowwing World Wer II, Le came to the S - . !
e ; occupational discase, known
United Siates ai a Roclelcller-Fellow o : i - O
. . . also as a poieniial kazars w
study indusirial hygiome end occupetional N
medicine. He rets 7 10 Finland to be eatire popwation. In public
i . relurned to Iindand to become ' . b .
leader i tiess ficids and 1 hicce in: propaganda” has a ..‘ l)l.-'\l(.u in
i se ficlds andd to aclicue tnier- e o L
. . on teievision and 1a4i0 Breadensts,
...:m.cl recosnition. He has been Direetor London Sumias Times on Oriober 41
B ARSI R S H [SEURTE TG I
[ the dustituic of Gecujpaional Healtlh at Pr. A. Derne wrote:
vy v+ .- . . .y . . . .3 NI oW
Heisinht sinee 1950, 1is pudidications ineiude
topies in industrial Fygicene, eir poliutiorn, A 5‘5‘3"-““"“ HOW OTCARTLIONIL Ais
public healtir, end cpideniology, He is a capabie of xiling #or cniv e enoesed
member of the Ainerican .u.mlrl.z‘.' of Oc- WOERILCIT DUL A0 DUTADY fnd WeRenio.
cupational Healtli and Le has been eclive B CVED DUODIC BVINT LR
. . . P - U N [T
on mternational cormitices (7/ ”/]{O, ILO, WOra 18 10 fuajedt o, nieiene o
. Pyt byve Y enl . B
and other such orvanrzations. scenes activity by 1k

on Indusirial heath and repnesentazives of
At fedst tn 0 government ivaisines)”
Introduction - \ S .
Fhiy conicerns asbestos and nvaral nesothes
T IS A GREAT lionor for me to have Homa. My good fricnd Heury I)':\Ic il

= been sciccted as the winner of the William  sent me anciher clipping nem ihe Anericzn
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newspaper M'ashington Post, December 23,
1967, in which Thomas O Toole considers:

“A fatal cancer of the chest and abdo-

mina! cavities is cropping up among the

nation’s asbestos workers, So rare thnt
twenty years ago it wasn’t even in lhe

4

medical textbooks, the cancer is cnlled
mesothelioma and scems almost peculiar to
people exposed to ashestos, But odcly,
those stricken with the deadly disease in-
clude a nurse whose father worked in an
asbestos plant and 2 man who handied

asbestos for no more than a month whilc h

insulated the plumbing in his own house.

Any attention the discase scts might come

none too soon. Nore than one mxll:on tons

of ashestos is consumed annually these davs

in the United States, with more than 3,070

separate uses being reported for the fiber,

There are at least 100, 000 ashestos workers

in the United States” -

Tt is true that ashestos 1s A dangerous ma-
werinl,
compared with iadioactive substanees; and in
which circumsiances? This question should
be answered scientifically before the people
become [rigtened and the existence of the
ashestos industry is placed in jeopardy or at
least greatly disturbed through incompetent
knowledae and propaganda. Every
has health hiawards of jte own, but they ean be
controlled as the atomic energy industry has
very weil demonstrated. The asbestos industry
is ready to eliminate their health hazards too,
if we occupational health people can ealy
say how to do it.

Now I want o make some general remarks
about asbestosis before going on to the Fin-
nish experiences concerning this mn_,cct The
world production of ashestos is at present
more than {our miliien tons a vear, half of it
being Russian. According to the American
estiznation at least 400000 workers are ox-
posed 1o nchestos in the worid, but there are
no estnates of how nany people are exposcd
non- otcupmﬁunnllv to very sinall

Bt how dangerons, for example, when

mdustiy

amounts of
asbevtos Cust in their evervday living environ.
ment.

Present Knowledge of Asbestosis

Until now there have been © blished an-

L]

fay-Juxe, 1658

proximately 1,000 scientific articles o ashes-
tosis. A list has been comniied at the Insitute
of Occupational and Environmental Health

Montreai, Alrcady three special international

conmresses have been heid concerning the
subject “Ashostos and Health” (Casn 1954,
New York 1963, and Dresden 1983) and

many national meeiings. The Can..dia:' o
bestos industry has twice invited 2 groun of
experts to discuss the px'o'z_a‘aom at .—'\:‘.‘.Egl::‘.,
West Incwes. The interest is great!

Dr. Gilson deseribes very well the develon-
ment of our knowledge of asbestos andd health,
The modern asbestes industry started In 15370,
Asbestosis was deseribed for the first
1900. Asbestos and lung cancer came into
the picture in 1935, NMesothelial tumors fromn

estos-producing areas were first
;\bo.lt in 1933 b\' C. AL Slegas from South
Africa, and up until now a few hundr=a casus
of pleural snesotheliomas have heen disensaxd
i texts from the United Wingdom, So
Alrien, thwe United Sintes, Conada, od othier
countrics. o this, Dro Wagner
has clezantly shown in his experiments how

b
me in
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In addition
easily mesothelial tumors of the pleura can
be pxoc.nnd by some ashestos dusis, The
incidence of asbestosis cases has drezped,
however. In many countries during tire ast
twenty vears. Do Knox mentioned

time ngo thnt t!i tyrvears aco tie incidence
of asbestosis ameong workers was 307¢ alter
25 years of expeosure and that ien veass nge
it was only 3¢c. This is cue ‘o thz beiter
dust contrel. But how far should we o with
dust contiol, if even very sinall amouzis of
asbestos dust mieht cause a fatal cie
mesotheliomn as the newesanere and
vestizations have told us? Are we at all able
te prevent in this cnse asbesiosis by :

Ty

e

‘e
v
4

hywriene measures which me mil cco:‘.:m. ol
l‘:c'.}

acceptable? These are the n'
are of interest to those of us

in tie fied of occu‘)?:.e""! I

vors as

History of Ashesios in Finlend

Fin::\!‘.d ir one Of e olCest asheitms
ducers in the worid, Our .':\';‘-_-c'm i tha
rare anteniniiite ashestes, which s

m castern Finiand close o the Sovies
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© as 2300 B.C. or 4,500 vears ago people in

Finlznd knew how 1o add fine asbesios Aber

to raw material for pottery.” The teciinical
sionificance of this discovery is obvious, In
he sune way that asbestos 18 now uscd to
imsprove iensile strength (in the armoring of
cement products, for cx:\.nplc) 0 it was once
used to strengihien the sides of iighily fired
pottery.  When  the material  had  been

il

sirengihened, the sides of the vessels could be
made thinner. In this way cooking utensil
were produced which were not oniy lighter in
welgnt butin which {ood could also be cooked
more ouickly. This suprisingly mature tech-
aical invention found also a practical adapia-
tion which conmmands respect for the cco-

_omiic instinets of those forefathers whom we

\oiten regard as very primitive people. Asbes-
tos pottery was no: fimited 10 being a pro-
vincial specialty of castern Finland; it spread
over a wide arca of Tinland, Scandinavia,
and Russia. The asbesios pottery as found
in Finland and in neighboring countries is
unique—nowhere clse have discoveries of that
Lind been made!

This use of ashestos also illustrates that ex-
posure of man 1o occupational ashestos in
handicrafts has at least a 4,500-year-old his-
tory in Finland as well as the non-occupa-
tional exposures in ashestos arcas. But only
since 1918 have we had a modern industriai
exposure of workers in quarry, mill, and fac-
tories. Qur castern 1.0-".|bor, Russia, started
the production of asbesios as carly as 1712
dm‘...g the reizn of Peter the Great. Their
production at present s already approxi-
mately two miilion tons per year, half the

i 2wkl of world production per year and twice

as much as the United States annually uses.
Finnish Asbesios

The present produciion in Finland is only
11,680 metric tons per year of anthophyllite
nsbestos, The asbesios dust in the quarry and
inill mineralogically contains:

Anthoplyilite 30-75%0
Tale 20-60’:‘(
Culorace 34134

The theoretical chesnical composition is (Mg,
Fery: [(OH): (8,0.,):). There are small

awnounts, perhaps sadler than in Canadian

asbesios, of some metals such as Ni) Cr, Co,
which might have some cancerogenic interest.
Levels of Exposure 10 Asbestos Dust
Unfortunately the exposure Jevels at plants
have been sysicnaticaliy measured only dur-
ing recent years. Tweniy years, ago, belore
the management of the quarry and mill
ciinnged. the dustiness was, especially in the
mill, rather great. One could enly see a few

3 S S .
mewers ahead. vel of dusi was surely

=+
¢
-~

many times higher than what our th reshold

limiis indicate it should be. Thus grea: expo-
sure refleets in the ncqucnq and severity of
our asbestosis ¢ases, which will be p:cscmed
later.

JChe present sittation of dustiness wili be
reflecied in the morbidiny of the nest ten to
twenty vears. In the entire asbestos industy
approximately 225 different joirs have been
examined. In three-fourths ef them the ievel
of dust is under the threshold limiis, but 1t s
higher in the remaining one-lourih.

We have used: (a) aravimetric samples
taken with ciectrostatic precipitators (MSA)
and/or with membrane fiter {icld monitors
(Millipore Filter Cory., Type .-‘\.-‘\), and (b)
breathing ‘vone sambles taken with an im-
pinger (MSA) for particle counting and size
ing under the microscope. N-1ay diflraction
methods are used also.

In the mill and quarry the total quantiiy of
dust varies from 7.5 10 100 mig/m®. Iu other
working places the level of dust varies from
0.2 10 10.6 mg/m® or 11 10 2,400 paricles/
cn® Only 16¢ to 5.4% of the rwoml dust
(impinger-method) has been fibrous marucles,
f.e., 5 p in lengih, the length being three to
four times the width. In this councesion I
would like 10 maontion that in eastern Europe
(tnc Soviet Union, East Gﬂm“.x'-; e inres-
hoid lmits are somewhai lower than the
western ones: 2 ng/m® or 100 o 150 par-
ticies/cm®,

The level of indusirial hygiene in Finland
is not yet saticdactory, and unioriunatcihy we
niust expect sill more asbestosis cases.

Medical Findings

The first medieal survey in oar 2:00:10s
indGustry was made in 1996 by C. Wegelius,
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The vesults of this x-ray study tell about the
health effects of rather heavy exposure dur-
ing the first twenty active vears of the asbhus.
tos industry, From 476 asbestos workers (in-
dustry included) 126 cases (26.5%) of asbese
tosis were found. However, /3{" of theze
were of stages T or I-11) in ‘which diagnos:s
wias not casy because at that time only x-ray
film size 24 x 36 mm was vsed. Pleural and
pericardial thickenings were present in 36%%
of all cases and in connection with stages T1-
III and IIT in 100¢%.

Since 1954 the asbestos workers have been
examined roentgenologically rather rc"u.:'.r}
Until 1967, ..l.orferhcr 144 cases of asbesiosis
had been di ngnoscd in the asbestos incustry,
which emplovs approximately 300 workers.
In all these cases the expesure time has been
more than two vears. .

Among insulators 35 cases of asbestosis
have been determined unti! now., No meso
theliomas have been found. There are ap-
proximately 00-500 insulators in Finland.

At present (l“"B), we are again studvin
the up-to-cdate situation in the quarry and tix

a
prd
-
B

mill. Our preliminary study shows:

—During the last thirty years approximate-
Iy 400 workers have been exposed o
asbestos dust for more than one year.

—Onc-half of these workers have died
fromy various cavses, which me uncer
study.

= One-fourth of thens have had ashestosds
{90 cases). -

I 1967, 135 workers (24 pensioners in-
cluded} were examined, and among them 37
cases of ashestosis were found, of which 13
were new. In four eases exnosure time wns
less than ten vears, in 17 cases it was less than
20 vewrs, and in twe eases move than 30 vears,
No g cancer or mesnthelomas were found
amony  thewe caszs, When compaiing ¢
ashestosis caces and  the goentgenclogical!
normal peeple among the 135 examined, e

followineg oheervations were made I connee-
ron with the chimcal exnnination:

In ashedtasis cases the following data were
Si'.;nfﬁr:x-x"v present mare often than in (he
BON-1sHestosis gronp;

—older e
—ionger exposure thine

—loneer and heavier !
. —more pnewmenia (‘\'"“ v i

1y r

—more pracdaction of phlemn

more shortness of bhreath

—worse hng funciions "FV'C FRAN, . and

AS).

Smoking history iz alwavs

conpection with all occv,..uo...‘

mporiant in
1, 3
A .

cases, If lung cancer is an averaze of ten

ne
thmes more conunen among h

"IV S'!‘.C\KE'T‘S

than nen-smokers (in some age gTours oven

60 times more common accord

authors), this fact should alw

into consideration when ciscuss

n!' to soma

e bc

- : -
DE unD CAn-

cer as 2 complication of ¢_s.)e<;osi The two

environmental] factors, umoking

and aiestos

sIr I“h.:\l'lCOlHt\' mahc the risk of C-....:":!' gx‘e?_:er

too!

These epidemiological studies
ashestosis is still a rath
tlonol disense in Finlan
anthophyllite ashestosis i
mere cancerogenic than
chrysotile, crocidolite ang
esting question, which is!
ent. We night hav
tion in a few years.

"Non-oecupational' Asbestos

The Finn, Raimo Kiviluote,
sentedd  his observations  on
“Picural ealeiliention as a reent!
of non-occupntional endemic
ashestosis,” at the NIIT Inten
aress on Occupntional lealth
I1e had coliveted .’\l“)‘.'."l'(:\:“u‘l'.(.‘}_\
:n(-('i"l lnnlii"\" most :\' bilateral

cifications among the popuiation

incicnte theo:

o
5o
(;r
jt }
o 2
]
7
-
il
3
.

I 10D
the  unue:n
rrne’ome sen
antice ;".'
Mtiena. ( on-
n.New York,

S0 cnses o

nrure! en's
in an asy.

tox aren, Do V) Raunio contnued s o

ang colecied approximately
caces, visible i 70X 70 nun
tures, i the population of the
iz etudy was based on iere
RP mictires twken in thirte
and 104 rural commye

respond 1o approximat

R

prouiation over the
Tevenieny  comrme, where
quarry i lorated, this nind ef pe

caicificntion was found in Vg of

1.50-2

e ..; ---:‘n

(RS- f'\" AL

Crar st

(IS
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lion over Siteen vears of age. _Under the age
40 vears thcv were rare, opuat in persens
over 63 vears of age ihe calcificniions were
observed in almost JO,c. In tre rural popu-
lation clsewhere in Finlané only seven casc
were found in the 263,223 people examined,
but in two lnrer towns they were more :';'c
quent, 0.76: of the examined. Kiviluowo
later found 77 cases of ealciications in ‘0.0CO

s

[

1

nas

chest x-rav ‘pictures from the popuiation of
our second largest city Tampgrc.
Bilateral thickening of the parictal pleura

is, however, a very conumon fAnding at au.op-
sics 1n all of Finland, as Dr. Mcurman siated

in his studv in 1963. He found them in
39.36: of his cases, cqualiy in eastern and

~—stern Finland, In 70¢: of the cases the
Saques were bilateral and in 72 the find-

ings were in men. They were more comnion
in the urban population (32.2¢¢) than in tae
rural arcas (al 8 Te). In the asbestos arvea the
incidence and calcification of plagues were
higher. Asbestos bodies were present in 57.09¢
of the 264 Junas stucdied, in wmen 60.195 and
women 34.3%¢. Oiher findings were:

—The frequency of ashestos bodies in the
lungs is higher 1n urban than rural popu-
lations (707+-49<%).

—The frequency of asbesios bodies in the
lungs of persons in thic asbesios arex was
greater (however in 3 cases of 15 no
asbestos bodies couid be founc).

—1In fammers asbestos bocies were found in
47% and in building workers and work-
ers of corresponding iraces in 67Ge.

—Asbesios bodies couid noi be detected in

plagues.

- —There was a pesitive correiation between

the eccurrence ol ashesios bodies in the

lungs and of pleural placues. In cases of

bilateral plaques 83.7€¢ exhibited ashes-

tos bodics in the lunes, hut, on 1ae oiner
hand, approximaich 20r of the cases
showing ashestos bogies in the lungs were
free from pleural plagues.

—The plagues did not have any correlation
with emphysema,
ary stasis, or
Chronic

heait disease, pianon-
puimenary tubercuiosis.
bronchitis was not studied.
Perhaps the most important finding is that
pleural piaques are a very common disense in

American Industrial Fygicne dssociatron journal
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the entire pooulnno’x Al ".n\ m 1654 Cursch-
mann  descriped  then as “sugar icingT—
“Luckergue —at the tinie wihen the ashozios
Industry wis oniy siart'ng in some counios
Asbestos bedies—if ihey snestos (27—

are rather :'r“;uem in lungs: in Finnish maie-

ATC DIl G
rial mn 37.6%¢
5 and 300¢.
method is

arc siudied)

ihat they e
iVeck (Sept. i
it stated, “Forty per cent of all Ameriean
have mild, chronic cases of *$bmm<’s " We
do not even kmow sct what materials arz
part of the ncedics, fiboers, "m:nm cic. w
have been found in 1hc- human bodv, 7

, in somce otiter maierial beiwsen
(Tt depends on what hing of
vsed and In owhat dewadd the fimae
This coes not mean, howewar.
“ashestosis cases.” as Cheniival
0, 16606 weemed 1o think wihon

In the Finnish ashestos urea. however, =z
cifications, visible in x-rav ;‘:Ct..xm are mici
more common than in ciher pars of
country, Air pollution is nat the onlv eoan
of exposure. \'\c have made son

tions and noticed that calciGeations are fond
outsicie of the arca where ashestos cas:
spreads. Of course, the Jocal exposure 16 st
(asbestos ovens, asbestos siones in the savna,
agricultural exposure from cust in ficids, eza.”
could be a cause. But aiso the entic
micrological compositionof the soil is ¢
eni. In our prcliminnr)‘ stuGies in ais zren
we have noticed great dillcrences. for ox-
ampie, in the Z\Ig—co.\'.r-m ol the dri:
water, which might infuence the caciicazion
processes.  The study, howoever, is
dnished. Ti, nevertheless, sccins that ashesios
in the air or soil has soinething to do itk
calcification of plaques, becnuse “ako i Mmoo
paiional asbestosis cases picural calcificaiinn
are rather {requent svmpioms {in our moie-
rial of advanced cases in 13207 of

“eoinvesyioe-

e

them’ .

What then s the progrosis ¢f plagues znl
caleifications? Does one part of them deve Lot
into mesothcliomas and why? This is an .
teresting question. Qur Fiunish experienc
does 1107 25 yei prove it to be so.

You miznt ask, “If you and s }:ir'.c' N
peculiar pieural ch:u.gcs inoeven Y of i:

population, then what is ihe Situation | in o7 -
gard 1o pleural malienancies and mesoin

mas in this area wiich already has a $,700-
vear history of endemic exnoeure,” The Tine

1_BB 0015870 |
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nish Cancer Register shows that the incidence
of caneer of the lung and malignant pleural
and peritoncal.tumors is not higher in the
“caleification area” than in the other rural
districts of east Finland during the vears
1953-62, as Dr. Raunio has stated. Kiviluoto
came to the same conclusion. Only one case
of pleural or peritoneal mesothelioma has
been detected during autopsies from thic dis-
trict {Kiviluoto). Twelve cases of meso-
theliomas of the pleura have been recorded in

Finland, and not one of these was from this .

area. Knowing that the aren has had 4,500
vears of endemic exposure, which in the last
50 vyears has been rather heavy in occups
tional exposures and has been increased
among the neighberhood pepulation by in-
dustrinl air pollution and knowing that every
third man over the age of 63 has pleural
plaques, ane cot:ld already expect more meso-
theliomas in this district! Or should we wait
still some twenty vears Jonger and e what
will have hapnened when the population hae
aged and incubation been
cnough and alco other cancerozenic facters
like cigarette smoking, exhaust gases, zinc in
the drinking water, cte., have had a2 combined
influence great enough? At present we stiil
know too littie pbowt the danger cauced by
asbestos to the general population.

time hins long

Summary

In summary of the Finnish
coneerning nsb"c’os we feel that:

expericnces

(1) Ashestes is 2 rather dangerous mate-

rial 1o workers’ heals h, Just as hundreds of
other arents are if ﬂ)C) are not p.n;:'::t}
contoled in industeial use, We, however,
are 2t present abie to contre! it and make
the e of 1t as irmiess as the use of other
dusts or toxic muierinis, even radieactive
substances mivht e, Every occupation has
h h:‘./m(.a, <0 alko docs the ashestos
indusiry: as 2 part of the tetal health of
worhers, asheetosis can be redueed by imod-
ern industuial hyuene o 2 very snail hay-
ard,

s heals

“hor-
srech pe was written in the
hvine that

(2) We cannot naree with the recent
ror propacanda”
Londer Sunday Thnes by T -
asbhestos s, "Cananie of kilie - not only the

us to rav more aticniion to this heals
lem. Many
answerea:

waiting for answeys,
with the
hvaienists,
and nedical exoerts,
AT

wiil be

May-June,

exposed workman but alse perhaps

womenlolk and even people living near
place of work.” 1If so, the powulation in:
the asbesios area of Finland would afready
be dead and nobedy could live thers, St
at present in the ashesios area the rmar
rate {rom cancer and other mali
edual to the other rural areas of
try, although in the worker pane:

'."I

[y

Al tea

-2 e

frequency of lung cancer might be some-d
what higher. ,
(3) As industrial hygienists we, however l,
have to continue our work to reach batier
and better x‘"men' conditions and dusi
control in p‘acu of e'ﬂplcn'me... 25 well osi

1“ tl" cny IIOﬂ!‘:Cn! OA fﬁCtO']eS "n" “"';
to safeguard the workers and geners’ pooi-
Intion,

n

There is enough onc‘cncc alxee_c_: oo

questions have not ver boen

(1) What is the health signifccnce ofi
fibrous foreign bodics found in the hings,
and are they all asbestos?

(2) Does 2
caused by consiruction activiiv,
material in houses. the brake

motor vehicles, ete., really have anv infl:
ence on tie healih of the po; )u.:‘.‘.'c"' 'm R
urban living cnv:ro..mcn:? Does this &8
of mimnima! exposire have any canceroren's

mall armount of ndhesics Susl

cffects? What i the roie of "="c=‘0i antenz
the hundred other environmenial cancero-
genic agents e cirarette smoke, ¢xiinnes
gases of nolor fond adliin
viruses, etc.?

vehicies,

(3) How far shronldd we go in duse S
to vrevent tnmlly e develnnment A7 ey
n':‘\”f'(ms cases and what sho'd the o eps
hold fimit be? 53 :
the seleiy Bmit of 102
ate expenditur

Thiese e smmn gnecions which

o b oam conn e o
of i’
WINT YOI ALe repreeertin s ber !
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Hearing Statistics
Racial, regional, and urban-rural differences in hezring thresholds of Amer-
jcan adults are pxc\cmcd in a new report from the Nailenal Center for Healih
Siatistics. These findings are based on pure-ione audiomeiric tesiing at ire-
quencies of 500, 1000, 2600, 3000, 4000, and 6000 cycies per second in th
Mealts Examination Sunvey during 1960-62. For the survey § probulinty
sample af 7,710 persons was selecied to yepresent the 11l m ';'uon aduiis in the
civilian, neninstitutional population of the United States nged 18-7¢ vears. Of
- these, 6,672 adulis, or more than 839z, were examined and tesied.
Hearing threshoid levels rcportcd in this study are limited i0 those for the
: “bewter” car and principally to wends observzble at the extremes of e acuity
: . ' range—those with betier than “normal” hearing (thresholds of -3 cecibels or
; more below audiometrie zero) and those with presumably some hearing handi-
cap (ihresiioids nbove 15 decibels).
[ The data indicate that, in general, heard N oIoute
- s among white than Negro adulis. By region, the rates for parsons wiih beu
. than “normal” henring were s'if«_:.l'.‘.\.' orenter i i ]
residents woie ;o.,“d 10 be :o,..u\xmt more ik
varts te have better than “normal” hearing below
Charts and ables provide actual and expec
for the betier car and in the normal -;*uch 1
are presented by seX, age, race, and region. s well T
residence Lrea. i c"""s j.. this roport are cc‘-n‘.;‘nnc. wi hose frem several
previous h(-aring survevs i this country, and aRdencices provide Wonnica in-
: ‘ fonnation on suney methodoloay and definitions of cennzraphic Lsed.
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