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ABSTRACT

Current  methods f o r  the  c l a s s i f i c a t i o n  o f  hear ing  impairment o f  
noise-exposed workers using sc reen in g  audiometry do no t  al low a 
c l e a r  d e f i n i t i o n  o f  the s e v e r i t y  o f  the  noise  problem in a p l a n t .
An epidemiological  procedure i s  proposed r e ly in g  on a s t a t i s t i c a l  
index o f  the  age e f f e c t  on hear ing s e n s i t i v i t y .  An example o f  
ap p l i c a t io n  o f  the  procedure i s  p resen ted fo r  a popu la t ion o f  
foundry workers .  I t  i s  shown t h a t  a worker has approximately  4 
chances in 10 o f  s u f f e r i n g  from a s i g n i f i c a n t  hear ing lo s s  when 
employed in t h i s  p l a n t  fo r  15 y e a r s .  The r e l i a b i l i t y  o f  the 
procedure i s  d i scussed  in terms o f  the s i z e  o f  the t a r g e t  
popula t ion and the  in f l uence  o f  e x t r a -o ccu p a t io n a l  sources  of  
hear ing l o s s .

SOMMAIRE

Dans l ' é t a t  ac tuel  des p r a t i q u e s ,  le s  méthodes de c l a s s i f i c a t i o n  
des r é s u l t a t s  d'examens de dép is t age  de la  s u r d i t é  p r o f e s s i o n n e l l e  
ne permet tent  pas de d é f i n i r  c l a i r em en t  l ' a m p le u r  du problème du 
b r u i t  d 'une  usine  donnée. Une méthode épidémiologique fondée en t r e  
aut res  su r  l e s  e f f e t s  de l ' â g e  su r  l ' a c u i t é  a u d i t i v e  e s t  proposée.
Un exemple d ' a p p l i c a t i o n  de l a  procédure e s t  p ré sen té e  sous l a  
forme d 'un b i l a n  c o l l e c t i f  d 'une  popula t ion  de t r a v a i l l e u r s  d'un 
complexe s id é r u rg iq u e .  Le b i l a n  montre qu 'en  moyenne un t r a v a i l l e u r  
a approximativement 4 chances su r  10 d ' ê t r e  a t t e i n t  d 'une p e r t e  
a u d i t i v e  s i g n i f i c a t i v e  due au b r u i t  de l ' u s i n e  après  15 années de 
t r a v a i l .  La f i a b i l i t é  de la  procédure e s t  d i s c u t é e  en fonc t ion  de 
l ' e f f e c t i f  de la  popula t ion c i b l e  e t  de l ' i n f l u e n c e  des f a c t e u r s  
e x t r a - p r o f e s s i o n n e l s  de d é t é r i o r a t i o n  de l ' a u d i t i o n .

In t r oduct io n

I t  has been shown r e c e n t l y  t h a t  the  e f f e c t i v e n e s s  o f  monitor ing audiometry fo r  
secondary prevent ion o f  occupat ional  hear ing lo s s  i s  s e r i o u s l y  l i m i t e d  (1 ) .  This 
f a c t  unde r l ines  th e  importance of a h igh ly  e f f i c i e n t  use of  the r e s u l t s  o f  the  very 
f i r s t  hear ing t e s t  performed on an i n d u s t r i a l  popu la t ion .  In t h i s  c o n te x t ,  
i d e n t i f i c a t i o n  audiometry should a c t u a l l y  aim a t  determining the s e v e r i t y  o f  the 
noise  problem or  a t  v e r i fy i n g  the e f f e c t i v e n e s s  of  a primary prevent ion program 
(noise  c o n t r o l ) .

However, c u r r e n t  methods f o r  the  c l a s s i f i c a t i o n  of  hear ing impairment o f  no is e -  
exposed workers ,  us ing screening  audiometry,  do not  e f f e c t i v e l y  serve  such goa l s .  
P resent  c l a s s i f i c a t i o n  r e l i e s  on two s e t s  o f  c r i t e r i a :  the  f i r s t  one r e l i e s  on 
medico-legal  d e f i n i t i o n s  o f  hear ing impairment ( e . g . ,  an average lo s s  g r e a t e r  than
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25 dB a t  500, 1000 and 2000 Hz); the second s e t  of  c r i t e r i a  is  derived from a c l i n i c a l  
evaluat ion of the audiogram configurat ion (2-5)„

Then, when compiling the r e s u l t s  of  a screening program, one focuses on the 
number of  r e f e r r a l s  for  c l i n i c a l  inves t igat ion» For various reasons,  workers showing 
a notched audiogram in the range of  3000 to 6000 Hz usually are not r e fe r red .  More
over experience often shows tha t  a majori ty  of  the re fe r red  cases involve other  
pathologies than occupational hearing lo sses .  Consequently, the overal l  r e su l t s  of  
the i d e n t i f i c a t i o n  audiometry program do not r e f l e c t  a t  a l l  the actual  e f f e c t  of the 
noise of a given industry on the hearing s t a tu s  o f  i t s  population of  workers.

This study is  an at tempt  to develop an epidemiological  procedure for  the c l a s s i 
f i ca t ion  of the r e s u l t s  of  screening audiometry. I t  aims a t  e s t ima t ing ,  with a high 
degree of c r e d i b i l i t y ,  the prevalence of  hearing losses  a t t r ib u ta b le  to noise in 
populations o f  in d u s t r i a l  workers.

Outline of the Procedure

1. Hearing t e s t  condi tions
The object ive of  the procedure is  to a r r iv e  a t  val id  conclusions about the 

e f f ec t s  of  in d u s t r i a l  noise on the hear ing s t a tu s  of a group of workers. The f i r s t  
step in thi s  d i rec t io n  is  to  perform highly val id  and r e l i a b l e  hear ing threshold 
measurements.

I t  implies a painstaking control o f  the t e s t i n g  condi tions and procedure:
-control  o f  the background noise level in the t e s t i n g  environment, in accordance with 

the most recent  s tandard a t  l e a s t  fo r  the t e s t i n g  frequencies between 500 and 6000 
Hz (6)

-proper  ca l ib ra t ion  and maintenance of the audiometer (7)
-adequate t r a in in g  and supervision of  the examiner 
-uniform in s t ruc t ions  of  a l l  the workers t e s te d  
-proper  adjustment of  headband force and careful  earphone placement 
- fo r  a l l  workers t e s t e d ,  a minimum of  14 hours outside a noisy environment before 

undertaking the t e s t  ( in order  to prevent  any contamination of  the hearing threshold 
measurements by the presence of  a noise induced temporary threshold  s h i f t ) .

2. Use of a ques t ionnaire
Once the hearing s t a tu s  of the workers is adequately determined, the analys is  

must be supported by re levan t  information, such as (a) the h i s to ry  of  noise exposure 
of the worker, (b) his h i s to ry  o f  i l l n e s s e s  and symptoms p o te n t i a l l y  assoc iated  with 
hearing d e f i c i t s  and (c) the descr ip t ion  of  the worker 's condi tion a t  the time of  the 
t e s t  ( the in te rval  between the t e s t  and the preceeding noise exposure,  signs o f  
in fec t ion  of the upper re sp i r a to ry  t r a c t ,  alcohol or drug consumption, e t c . ) .

This information can r e l i ab ly  be gathered using a quest ionna ire  in cont ro l led  
condi t ions.  Recent data on the s e n s i t i v i t y  and the s p e c i f i c i t y  o f  heal th ques t ion
naires c lea r ly  show th a t  they can be a valuable tool in t h i s  context  (8).

3. Hearing impairment c r i t e r i a
In any population study of  occupational  hearing lo s s ,  the most d i f f i c u l t  s tep is 

to determine what should be considered as a hearing d e f i c i t  due to n o i s e „ Idea l ly  a 
se lec ted  control populat ion should be rec ru i ted  and compared to the noise exposed 
group* But i t  i s  a complex and expensive task t h a t  is  r a re ly  p rac t icab le .
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A simple s o lu t io n  i s  to  apply a g e - e f f e c t  c o r r e c t io n s  from presbyacusis  s tu d ie s  
to  the in d iv idua l  hear ing th re sh o ld  l e v e l s  obtained» The approach adopted must how
ever  assure  the sm a l l e s t  pos s ib le  propo r t ion  o f  f a l s e - p o s i t i v e s .  In o the r  words, a 
hear ing  lo ss  can r e l i a b l y  be a t t r i b u t e d  to  no is e  exposure only i f  i t  amounts to  some 
s i g n i f i c a n t  value t h a t  would hard ly be exp la inab le  s t r i c t l y  in  terms o f  an a g e - e f f e c t ,  
such a s ta temen t  implies  o f  course t h a t  o the r  causes o f  hear ing d e f i c i t s  are excluded.

In our p ro cedure ,  a " s i g n i f i c a n t  hear ing lo ss"  (SHL) a t  a given frequency is  
def ined  as one g r e a t e r  than t h a t  a t t r i b u t a b l e  to  a g e - e f f e c t  in  90 per  cent  o r  more 
of  the popula t ion-  General ized values o f  SHL can be found in Robinson and Sutton (9 ) .  
The ir  computations a re  based on data  from a number o f  p resbycus is  s tu d ie s  and the 
va r ious  assumptions underly ing  the e s t im a t ion  o f  a g e - e f f e c t  are  c l e a r l y  d is cussed .

However, a t  the time we f i r s t  app l i ed  the  p r e s e n t  procedure to screen ing  audio
metry d a t a ,  these  values  were not  av a i lab le»  We adopted p rov is iona l  SHL c r i t e r i a  
re ly in g  upon p rev io u s ly  pub l ished g enera l i zed  pre sbycus is  values (10-11).  These 
curves are  based on r e s u l t s  from 8 s t u d i e s .  The ir  use ,  a t  l e a s t  in terms o f  median 
p re sbycus is  c o r r e c t i o n s ,  i s  widespread among a u d i o l o g i s t s .  Because o f  t h i s ,  we have 
adopted SHL values  t h a t  could be e a s i l y  computed from the median presbycus is  c o r r e c 
t i o n s  a l ready  a v a i l a b l e .

Assuming a normal d i s t r i b u t i o n  o f  hear ing  th re sh o ld  l eve l s  (HTL) fo r  any age 
group under 69,  d i sp e r s io n  da ta  from Spoor and Passchier-Vermeer  (11) show t h a t  the 
90th c e n t i l e  values f a l l  between 15 and 22 dB above the  median hear ing level a t  3,
4 and 6 kHz fo r  age groups between 20 and 69 y e a r s .  For 0 . 5 ,  1 and 2 kHz, the 
d i f f e r e n c e  between the 90th c e n t i l e  and the median extends from 8 dB a t  20 year s  to 
14 dB a t  69 yea r s  o f  age. For reasons of  s i m p l i c i t y ,  i t  was decided to  adopt uniform 
d i sp e r s io n  c r i t e r i a  based on those fo r  the more advanced ages.  Hence i t  was e s t imated  
t h a t  adding 15 dB to the  a g e - s p e c i f i c  median presbycus is  c o r r e c t io n  fo r  0.5 up to  
3 kHz and adding 20 dB f o r  4 and 6 kHz would s a t i s f y  p r o v i s i o n a l l y  the  above d e f i n i 
t i o n  o f  a SHL.

This s i m p l i f i c a t i o n  implies  t h a t  the c r i t e r i a  tend to  be overly  s p e c i f i c  when 
a p p l ied  to younger age groups and p o s s ib ly  ove r ly  s e n s i t i v e  with o ld e r  groups,  a t  
l e a s t  fo r  a male popu la t ion .  This i s  confirmed by a comparison with the correspond
ing c r i t e r i a  de r ived  from the genera l i zed  a g e - e f f e c t  curves from Robinson and Sutton 
as shown in Table I„ Thus, a t  the age of  25,  our p rov is iona l  c r i t e r i a  would c o r r e 
spond to  the 99th c e n t i l e .  But,  a t  the age o f  55,  they would approach the 85th 
c e n t i l e  a t  3 kHz and above.

Table I .  Comparison fo r  two age groups of  males o f  the  c r i t e r i a  fo r  the age- 
e f f e c t s  in  dB ( r e :  audiometr ic  zero) a s so c ia t ed  with the 90th c e n t i l e .

Age groups  

( y e a r s )

P r e s e n t  s tudy  

25-29 55-59

Robinson &

~ 9 
i u t t o n

27 .5  57.5

T h i e r y  e t  a l .  ^  

1S—30 51-60

f r e q u e n c i e s

(kHz)

0 .5 15 21 S 17 12 18

1 15 21 9 18 13 22

2 15 26 10 27 17 26

3 15 32 12 39 13 35

4 20 43 13 5*1 15 37

6 20 47 15 57 25 50
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Nevertheless,  our c r i t e r i a  are valuable es t imations  of the l im i t s  t h a t  s t a t i s t i 
c a l ly  define hearing impairments. This i s  supported by the comparison with the data 
from the most recen t ly  published age -e f fec t  study on an o to log ica l ly  screened popula
t ion by Thiery e t  al (12).  A close correspondance between the l a t t e r  s e t  o f  data 
and the present  c r i t e r i a  can be observed (see Table I)„ I t  is  there fo re  l i k e ly  th a t  
our c r i t e r i a  rep resen t  va l id  indices of SHLs as defined above when applied to hearing 
losses due to in d u s t r i a l  noise exposure.

4o C la s s i f i ca t ion  of  individual  data
The f i r s t  s tep  in c la s s i fy ing  the audiograms is  to id en t i fy  (and r e f e r  for  

c l in i c a l  inves t iga t ion)  those showing signs of  pathological condit ions other  than 
occupational hearing loss» Those demonstrating SHLs due to noise exposure outside 
the indus t r ia l  environment ( fo r  ins tance ,  during m i l i t a ry  service)  should also  be 
id e n t i f i e d .  The remaining cases wi l l  show e i t h e r  normal hearing or  SHLs a t t r ib u a b le  
to occupational noise exposure„

The sever i ty  of  the noise-induced hearing damage can be est imated according to 
the number of  audiometric frequencies a f fec ted  by a SHL, A t e n t a t i v e  ca tegor iza t ion  
was adopted:
- level  I :  A SHL a t  1 or 2 f requencies ;  t h i s  corresponds to the f i r s t  signs o f  hearing 
damage a t  4 or  6 kHz.

- level  I I :  SHLs a t  3 f requencies ;  t h i s  represen ts  the typica l  notched audiogram, in 
the range of 3 to  6 kHz0

-level  I I I :  SHLs a t  4 frequencies o r  more; in th i s  case the hearing loss extends to 
2 kHz or below, without  being e l i g i b l e  for  compensation, according to the Quebec 
c r i t e r i a  given in the example in the Int roduct ion.

- level  IV: hearing losses  th a t  s a t i s f y  the cu r ren t ly  accepted medico-legal d e f in i t io n  
of impairment in Quebec. The workers f a l l i n g  into t h i s  category are re fered for  
c l in i c a l  inves t iga t ion .

5» Collect ive ana lys is
The object  of  the c o l l e c t iv e  analys is  i s  the s e v e r i ty  of  the noise problem in 

the industry under s tudy.  Compiling the data according to the above ca tegor ies will 
f i r s t  allow the d iv is ion  of  the populat ion of  workers into  two subsets:
-a group of workers su f fer ing  from hearing loss of  ex t ra-occupational  o r ig in  (pa tho l 

ogical condition or non-occupational noise exposures)
-a  group of workers whose hearing s t a tu s  can be considered as rep resen ta t ive  of  those 

exposed to occupational  noise (those with normal hearing and those with SHLs due to 
in d u s t r ia l  noise)»

Since th is  l a t t e r  group may include indiv iduals  exposed to noise in f a c to r i e s  
other  than the one under s tudy,  i t  is  des i rab le  to i d e n t i fy  those exposed only to the 
t a rg e t  environment. But, considering the high degree of  mobil i ty of  the workers from 
one p lan t  to another ,  the outcome of such a se lec t ion  would general ly r e s u l t  in very 
small f inal  samples o f  workers. For t h i s  reason,  the se lec t ion  c r i t e r i o n  adopted in 
the present  procedure i s  based on the r e l a t i v e  durat ion of exposure in the p la n t  under 
study compared to other  working environments. I f  exposure to o ther  noisy in d u s t r i a l  
environments has been sho r te r  than the time spent in the present  environment, the 
hearing loss observed can be a t t r i b u t e d  in la rge r  measure to the environment rep re 
sent ing the longest  exposure.

Thus, the s e v e r i ty  of  the noise problem in the p lan t  s tudies  can be est imated by 
computing the prevalence o f  occupational  SHLs among the workers having spent  the 
la rger  par t  of t h e i r  working l i f e  in th i s  plant» Accordingly, comparisons between
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d i f f e r e n t  i n d u s t r i e s  or  between departments wi th in  a la rge  indus t ry  can be performed 
i f  the average number o f  year s  o f  exposure in s ide  and o u t s id e  the indus t ry  is  con
s id e r ed .

An Example o f  App lica t ion  o f  the Procedure

The procedure o u t l i n e d  above was appl ied to a popula t ion of 965 workers employed 
in a foundry.  Over 35 pe rcen t  o f  th e se  workers were exposed d a i ly  to  noise  l e v e l s  
exceeding 90 dBA f o r  8 hours.

1. Hearing t e s t  cond i t io ns
All hear ing  t e s t s  were performed using f ixed  frequency Bekesy audiometry under 

the  d i r e c t  su pe rv i s ion  o f  graduate  s tu den ts  in  audio!ogy.  The audiometers were 
c a l i b r a t e d  according to  the re fe rence  e q u iv a len t  t h re sh o ld  sound pressu re  l e v e l s  
s p e c i f i e d  by ANSI (S3.6-1969) (7) s t andard .  The background noise  level  in the t e s t i n g  
room was below the  p e rm is s ib i l e  level  s p e c i f i e d  by ANSI (S3„l-1977) (6) s tandard  a t  
250 Hz and above.

Hearing th re sh o ld  l eve l s  of  the workers were measured a t  500, 1000, 2000, 3000, 
4000 and 6000 Hz in  both e a r s ,

2. C l a s s i f i c a t i o n  of  ind iv idua l  da ta
The c l a s s i f i c a t i o n  of  individua l  data  i s  re por te d  in Table I I . I t  can be seen 

t h a t  one worker out o f  th ree  su f fe red  from a SHL a t t r i b u t a b l e  to  i n d u s t r i a l  noise  
exposure,  bu t  only one out of 20 was poss ib ly  e l i g i b l e  fo r  compensation (according to 
the low fence c r i t e r i o n  in e f f e c t  in Quebec, t h a t  i s  an average lo ss  o f  25 dB a t  500, 
1000 and 2000 Hz in one or both e a r s .

Table I I .  C o l lec t iv e  t rea tm en t  fo r  a la rge  p l a n t  (N=965)

C la x s i  f i  cp. Li or, o f  irluwkii . -f l  îMt-

(PfRCLNT C!' TOTAL POPULATION)

Normals SHl

o c cu p a t io n a l
SUL

e x t r a -
o c cu p a t io n a l

Other
p a th o lo g ie s

53.3 33.7 8.9 4 .0

L e ve l s

I II  I I I  IV

( e l i g i b l e  f o r  
compe nsa tion)

18.9  6 . 8  3.1 4.9
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A c lo se r  look a t  the d i s t r i b u t i o n  of  the SHLs among the d i f f e r e n t  l e v e l s  allows 
one to  make the fo l lowing o b s e r v a t i o n s :
- a  ma jo r i ty  of  the  a f f e c t e d  workers s u f f e re d  from a noise  induced hear ing  lo s s  a t  one 
or two f r equencies  ( le ve l  I ) ,  t h a t  i s  a t  4 kHz and a t  6 or  3 kHz;

- th e  propor t ion  o f  a f f e c t e d  workers decreases  d ra m a t i c a l ly  when 3 f r equenc ie s  ( leve l  
I I )  or 4 f requencies  and more ( l eve l  I I I )  are  considered ;

- n e v e r t h e l e s s ,  29 o f  the  33 pe rcen t  a f f e c t e d  were not  e l i g i b l e  fo r  compensation and 
fo r  t h i s  reason,  would probably not have been i d e n t i f i e d  as s u f f e r i n g  from a hear ing 
damage due to noise  in the con text  o f  conventional  c l a s s i f i c a t i o n s , ,

Such a r e s u l t  po in ts  out  the advantage o f  the p r e s e n t  procedure .  As s t a t e d  
above, the propor t ion  o f  cases  r e f e re d  fo r  f u r t h e r  c l i n i c a l  i n v e s t i g a t i o n  and poss ib ly  
fo r  compensation i s  f r e q u e n t l y  considered as the index o f  the s e v e r i t y  o f  the noise 
problem in the f a c to r y .  The p re s en t  f in d ing  o f  33 p e rcen t  a f f e c t e d  workers i s  a t  
va r iance  with the usual 5 to 15 p e rc en t  o f  r e f e re d  case s .  Moreover, t h i s  ove ra l l  
r e s u l t  i s  meaningful in i t s e l f  i f  one conside rs  the  above d e f i n i t i o n  o f  a SHL. The 
outcome of  a hear ing  t e s t  program performed wi th in  a f a c to ry  is  s u f f i c i e n t  in  and o f  
i t s e l f  to  define  the  s e v e r i t y  of  the  noise  problem in the p l a n t ,

3. Prevalence of SHL among the t a r g e t  popula t ion
A more r e l i a b l e  ev a l u a t i o n  o f  the ac tual  e f f e c t  o f  the  noise  in  the  p l a n t  can be 

obta ined when the prevalence  o f  SHL i s  computed on the t a r g e t  popu la t ion .  Here,  the 
workers s u f f e r in g  from a hear ing lo s s  from an ex t r a -o c cu p a t io n a l  o r i g i n  as well as 
those exposed during a longer  pe r iod of time to the noise  o f  o th e r  p l a n t s  are  not  
considered.

Table I I I .  Prevalence  o f  SHL among the  t a r g e t  popula t ion  o f  the  e f f e c t  
the noise  o f  the p l a n t  under s tudy (N=719)=,

T o t a l  p r e v a l e n c e  o f  SHL: 38.8% ( St a nda r d e r r o r : 1.8%)

Average  l e n g t h  o f  s e r v i c e :  14 y e a r s
?

P r e v a l e n c e  o f  SHL a c c o r d i n g  t o  c l a s s e s  o f  l e n g t h  o f  s e r v i c e

Length o f  s e r v i c e  0 - 4 . 9  5 - 9 . 9  1 0 - 1 4 . 9  1 5 . 1 9 . 9  
( y e a r s )

2 0 - 2 4 . 9

J

25

P r e v a l e n c e  o f  SHL 
( p e r c e n t )

2 0 . 8  3 1 . 8  3 4 . 9  4 8 . 7 5 7 . 6 5 4 . 5
)

!
i

N

____ - ,-------------

221 110 63 76 113 123
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I t  can be seen from Table I I I  t h a t ,  on an average ,  a worker has approximately 
4 chances in  10 o f  s u f f e r i n g  from a SHL when employed in  t h i s  p l a n t .  This propor t ion  
i s  a func t ion  o f  the leng th  of  s e r v ice  in the industry, ,  As re por te d  by severa l  
authors  the r a t e  o f  growth o f  hear ing loss  in the range of  3 to  6 kHz is  high during 
the f i r s t  f iv e  year s  o f  exposure and decreases  markedly t h e r e a f t e r  (13-15).  This 
phenomenon appears  a l so  to  be t ru e  in  terms o f  the propo r t ion  o f  workers a f f e c t e d  by 
a SHL, as shown in Table I I I»  But the inc rease  in the prevalence  of  SHL, a t  l e a s t  
in  the p r e s e n t  case ,  approaches a c e i l i n g  a f t e r  15 to  20 year s  of  exposure.  At t h i s  
t ime,  approximately one worker out  o f  two s u f f e r s  from a SHL because of  the noise  in 
t h i s  p l a n t .

A f u r t h e r  an a ly s i s  can p o ss ib ly  be performed in comparing the prevalence o f  SHLs 
across  shops w i th in  the factory» But in the p re sen t  case the r e l a t i v e l y  high de
gree o f  m o b i l i ty  among shops and the wide d i f f e r e n c e s  in average length o f  s e rv ice  
from one shop to  ano ther  would make such an a n a ly s i s  ha rd ly  meaningful.

Discussion and Conclusions

I f  hear ing  conse rva t ion  programs aim s o l e l y  a t  preven t ing  hear ing l o s s e s ,  
e l i g i b l e  fo r  compensat ionjconventional c l a s s i f i c a t i o n s  o f  audiograms are c e r t a i n l y  
adequate .  But i f  one a l so  intends  to p r o t e c t  the physical  i n t e g r i t y  of the workers ,  
one should r e ly  more on an epidemiological  than a c l i n i c a l  approach. I d e n t i f i c a t i o n  
audiometry can serve as an e f f e c t i v e  prevent ion  tool i f  i t  i s  t r u l y  o r i en ted  towards 
the noise  problem and the whole popula t ion of  the workers o f  a given in dus t ry .

The data  from the one p l a n t  presen ted in  t h i s  s tudy i s  merely an example of the 
a p p l i c a t i o n  o f  the general  procedure o u t l i n e d .  The r e l a t i o n s h i p  o f  the da ta  to the 
degree of  r i s k  of  hear ing  lo s s  due to  occupa t iona l  noise i s  not c l e a r .  For t h i s  the 
a n a ly s i s  needs to  be performed with comparable data  from several  p l a n t s .  This w il l  
be pos s ib le  in  the near  fu tu re  as the p re s en t  procedure i s  appl ied over a number of  
d i f f e r e n t  i n d u s t r i a l  popu la t ions .

The above r e s u l t s  show t h a t  such an epidemiological  approach i s  app l i cab le  to  a 
l a rg e  f a c to r y .  I t  can a l so  be valuable  f o r  small i n d u s t r i e s ,  as w i l l  be shown from 
the r e s u l t s  of  a s tudy c u r r e n t l y  in  p rog res s .  But in those ca se s ,  because o f  the 
small number of  workers s t u d i e s ,  the  confidence i n t e r v a l s  fo r  the proport ion  of  
a f f e c t e d  workers are cons id erab ly  wider- Never the le ss ,  computing the prevalence of  
SHL a t t r i b u t a b l e  to the no ise  can serve as a v a l id  index f o r  the comparison of the 
s e v e r i t y  of  the no ise  problem from one f a c to ry  to  another  o r  from one type of  indus
t r i a l  product ion to ano th e r .  This i s  e s p e c i a l l y  t ru e  i f  the above procedure is  
app l ied  in  a uniform fash ion  in severa l  p l a n t s .

There i s  no doubt t h a t  the p re sen t  procedure could be improved, upon sharpening 
i t s  a b i l i t y  to i d e n t i f y  the in f luence  o f  ex t ra -o ccu p a t io n a l  sources  o f  SHL. This is  
p a r t i c u l a r i l y  t r u e  (a) f o r  a f t e r - e f f e c t s  o f  var ious d i seases  t h a t  a f f e c t  hear ing 
s i g n i f i c a n t l y  and a l so  (b) f o r  non-occupat ional  noise  exposures  t h a t  could be severe 
enough fo r  being re spons ib le  f o r  a SHL. Never the le s s ,  the p re sen t  s tudy rep re sen t s  
a f i r s t  s t ep  towards an e f f e c t i v e  use of  i d e n t i f i c a t i o n  audiometry fo r  secondary 
prevent ion  o f  occupat ional  hear ing l o s s .
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We ( O n t a r i o )  r emain  i n  t h e  f o r e f r o n t  o f  Canadi an  r e s e a r c h  i n  h i g h l y  s o p h i s t i c a t e d  
a r e a s  o f  p o l l u t i o n  c o n t r o l .  — (For  e x a m p l e , )  O n t a r i o  i s  a r e c o g n i z e d  wor ld l e a d e r  
in  n o i s e  c o n t r o l  t e c h n i q u e s .  In f a c t ,  a model n o i s e  by -1 aw de ve lo p e d  by Env i ronment  
O n t a r i o  i s  wide ly  used  n o t  j u s t  a c r o s s  Canada but  i n  many j u r i s d i c t i o n s  a round  t h e  
wor ld .  L e t ' s  hope t h e y  do n o t  a p p ly  i t  so r i g o u r o u s l y  d u r i n g  e l e c t i o n  campaigns ' .
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NOISE MEASUREMENTS 
MADE EASY...

db-306 Metrologger 
Series Now In 
LED and LCD 

Display Versions
» Real Time Sound Pressure Level (SPL) 
« “Average Level” Leq, L osha, Ldod
■  Maximum Level
■  Test Duration
■  64 db Dynamic Range
■  Complies With Applicable 

Portions of ANSI Sl.4-1971 
and SI.25-1978

The db-306 series Metrologgers are unique pocket 
size computers which combine the functions of a 
sound level meter, dosimeter and average level meter. 
Their applications range from environmental surveys 
and law enforcement, to occupational health mea
surements and sound power computations.

User plug-in PROMs determine the trading ratio 
and measuring range of the db-306 and adapt the 
instruments for measurements in accordance with 
ISO, OSHA, and DOD criteria. Metrosonics db-306 
series Metrologgers are unquestionably the most 
versatile hand held acoustical computers in field use 
today.

db-306A 
LCD Display

db-306 
LED Display

METROSONICS INC.
P.O. BOX 2 3 0 7 5  a ROCHESTER, N.Y. 1 4 6 9 2  ■  7 1 6 - 3 3 4 - 7 3 0 0



THERE IS NO OFHER
The B & K 2131 is the only 1/3 octave Real Time Analyzer 
that will give correct results on any kind of signal.

All other techniques-analog filters, analog detectors, 
or synthesized FFT filters are compromise solutions.
Only B & K offers all-digital filters and RMS detection -
for accurate results you can rely on.

B & K’s 1/3 octave RTA 
ing as standard:

the 2131 -  offers the follow-

O
1/3 or 1/1 octave analysis in real time to 20 kHz 
Accurate ANSI Class III filters 
Accurate analysis and RMS detection of mon- 
stationary signals: transients -  f lyovers-d rive -by ’s 
Built-in supplies for condenser microphones 
Wide measuring range, from 0 to 150 dB SPL 
IEEE interface
High resolution 1/12 octave analysis of stationary 
signals under calculator control

We developed both a 1/3 octave RTA and an FFT 
narrow band analyzer (the 2031) because if we had 
combined them, we would, like all others, have been 
prone to all these problems:

•  Inaccuracies, due to non-uniform filters
•  Loss of data, due to low real time frequency
•  Time consuming measurements. FFT Analyzers are 

typically as slow as serial analyzers for 1/3 octave 
measurements and require stationary signals.

•  Poor amplitude linearity

Conclusion: For real time acoustic measurements there is only one answer:
B & K 1/3 octave RTA model 2131



Other real-time acoustics analyzers 
only TALK to the computer 
— The B & K 21311/3-octave RTA 
also LISTENS

That’s why it should be 
the heart (and “brains”) 
of your acoustic 
lab instrumentation

filtering and RMS detection -  whatever the kind 
of signal.
There’s another important benefit, not related to 
technology — rental or leasing plans are availa
ble; so that you can enjoy all the advantages of 
2131 capability without a major dent in your capi 
tai budget. For complete information, or to ar
range a no-obligation meeting or demonstration 
with aBruel & Kjaer representative, write or 
phone any of our offices:

longer a one-way street. The B&K 2131, along in 
its field, has the capability of manipulating data 
through the computer and playing it back. Results 
are disptayedon a large (15 cm x 21 cm) screen, 
and can be output to any types of anaiog and 
digital peripherals. This capability enables the 
2131, as the nucleus of any required configura
tion of instruments, to conduct a wide variety of 
analyses of acoustic, vibration and other signals,

BRUEL & KJAER CANADA LTD
Specialists in acoustic and vibration measurements

VANCOUVER
5520 Minoru Boulevard, Room 202 
Richmond, B.C. V6X 2A9 
Tel.: (604) 278-4257

OTTAWA TORONTO LONDON
7 Slack Road, Suite 201 71 Bramalea Road. Suite 71D 23 Chalet Crescent
Ottawa, Ont. K2G 0B7 Bramalea, Ont. LOT 2W9 London, Ont. N6K 3C5
Tel.: (613) 225-7648 Tel.: (416) 791-1642 Tel: (519) 473-3561

MONTREAL
90 Leacock Road
Pointe Claire, Que. H9H 1 HT
Tei.: (514) 695-8225


