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SUMMARY

The noise exposure  of  50 i nd iv idua l s was con t inu ous l y moni-
tored for 7 consecutive days , by means of  personal noise dosimetcrs.

Over the 7 days  of  the test , average L eq(24) ‘s (or what w o u l d  be
termed L ‘s) amonq these indiv iduals ranqed I rom a low ( I feq (week)  -

66 d13 to a h iqh  of 85 d13, w i t h  a med ian  of 7 4 . 7  dli . ( ‘Iv& ’t ~ O pe r —
cent of the i n d i v i d u a l s  had 5 lver aqe  L ‘ S qr i ’at e r  t h a n  t he

eEl ( . 4 )
min imum leve l of 70 dB I d e n t i fi e d  by the Env i r o n m e n t a l  i’ r o t E ’c t  io n

Aqency to pro t  oct  public h e a l t h  and we! far e  w i t h  an adoqu 5i t O  11~. i  i s ?  i i i

of s a f e t y  (E PA 1974)  . Yet , w i t h  one except ion , a l l  of t h e se  in-
d i v i d u a l s  haLl averaqe  L ~ ‘ s t h a t  were less t h a n  t he  mii i  imU m- eq (~~4) I

t hat  would be exh i b i ted by a worker who , du r i nq the  ~-~o~t’k week
was  exposed to the n~ax t mum le v el  pe r m i s s i b l e  under  OSI1A ’ s c u r r e n t
no i s ox~ ‘os U n ’  r e s i u  1 at- i on .  ‘r ho h i  ‘.it it ’s t av or a ’l t ’ 1. , was not

00 ( . 4 )
i -X h i t l l  t e d  by ,i  W orh ~.’r , h u t  was  O X h I h I  ted by a 1 1 y e a r  o l d  schoo l
boy .

Al  t 11OU’?h t l i t .’ F . l I l s1 i ’ 01 l~ ‘ S 0 I 3 5 e 1 V ,,’d ,1 iTh ) I l s I  t Iii’ ~‘ar t  I C l —eq ( . .4 )
1’ant S il l  t i n  S S t  UI .j \  i S  1110 ? 0 t e s t  r i o t  i’d t h an  t h a t  of  I he e nt  i no
p o p ul at  i.oii , t h e  mt ’aTi 7—d ay ~tV01’ , l s1 t . ’ ~~~~~~~~ ( 2 1 )  T r0b,1~~ does not di  I f e i
d r a s t i c 5 u l lv  t u o n i  t h t ’ } ‘ I ’ F l U l . l t  1011 ’ S . T h e r e f o r e , th e  t y p i c a l  i n —
d i V  idua 1 , eve i t ho coti use .‘ f •i week , j ’robah l  v has  a 7— d , l \ ’  av( ’raqe
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PREFACE

The research described in this technical report was accomplish-

ed under Contract F33615-75-C—5055 with the University of Dayton

Research Institute . Although there have been numerous estimates

as to what constitutes the typical individual’s daily noise expo-

sure , these estimates have been based upon samples of the individ-

ual’ s noise exposure rather than upon continuously monitoring his

exposure over some representative time period . In this investiga-

t ion , the noise exposure of 50 individuals was continuously moni-

tored , by means of personal dosimeters , over 7 consecutive days .

The work descri bed in this report was supported by The Environmental
Protection Agency arid the Biol ogical Acousti cs Branch , Bi odynariics and
Bioenqineerinc Division of the Aerospace Medical Research Laboratory ,
Wr ight— Patterson Air Force Base , Oh io.
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C. PROCEDURE S

The sub ject ’s noise exposure was continuously monitored

for 7 days by m eans of a noise dosimeter which , dur ing waking
hours , was worn on his person. He was free to attach the dosimeter

in whichever of several  ways  ( e . g . ,  clipped to his  belt , in a
pocket , in a case suspended from a shoulder s t rap)  tha t  proved to
be most comfor tab le .  ‘rhe dosimeter t s microphone , however , was
a lways  worn outs ide  of the subjec t ’ s outer garments , genera l ly
between his  breast  and shoulder .

For sleeping purposes , the subjec t  was ins t ruc ted  to remove
the dosimeter and place it nearby , as close to his head as possible.
Likewise , while engaged in strenuous activities (such as football

or basketball) or in other activities that precluded wearing the

dosimeter (like taking a shower) , the subject was also instructed

to remove the dosimeter and place it nearby.

Although three different types of dosimeters were used in

conjunction with this investigation , their basic operation was

identical. Above some threshold intensity , they accumulated

‘counts ” at a rate proportional to noise intensity in accordance
with the 3 dB doubling (equal energy) rule.

In a calibration check , it is determined how many counts

are accumulated per unit of time when the dosimeter is exposed to

a sound source of known intensity. Knowing this , counts accuntu—

lated when the do simeter is actual ly worn can readily be converted

into L , where L is the equivalent continuous sound leveleq ( t )  eq ( t)
f or the time period , t, being considereu , The conversion equation

is shown below :

Leq(t) = 10 log (1< • ~ ) ,  where

I time , in seconds , dosimeter was worn

C = counts accumulated during that interval

K = ( l O T ) / C0
I = in tens i ty , in Bels of sound source used in

calibration check

C0 
= counts accumulated per second dur ing calib ration
check .

9
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As a concre te example , suppose that an individual had daily

of 60 , 70 , 70 , 80 , 60 , 70 , and 80 dB . In that case his

7—day  en e r g y a v e ra g e  L01,1 (24) would then equal 10 x log E (10
6 

+

+ ~ io 8 
+ io 6 + + 10 8)/7), or 75.2 dB which , incidentally

is qui te d ifferent f rom h i t ;  mean 1. - ‘ , viz. , 70 dB.
051 (~~- ‘

~ 
)

-
‘ Subjective Ratinys: i - a ch  subject made ratings on 6 subjective

variables before the start of the 7-day test. In this way, they
their relative noise exposure , relative work exposure , pre-

f erred mus i c  vo l ume , l o u d n e s s  of 1 .lvorite hobbies/recreation

a c t i v i t i e s, loudness of the  one favorite hobb y ,  and the hazardous-

ness of t h e i r  norma l no i se  exposure . At thc ’ complet ion of the
test , they  were required to ma k e 3 additional subjective ratings ,

v i z .  , t h e y rated the percent of time the dosimeter had been used ,

t h e  si ” ;roc of i liconve li i encs ’  associa ted  w i t h  w e a r i ng  t he  dos imete r ,

and the  a m o u n t  o t  no iso to  w h i c h  they had bee n exposed d u r i ng  the
t e s t , r e i . it i v e  to their norma l exposure .

Aud i o ni ct r i c  V a r i a b l e s :  M i  excep t  two of the  50 s u b je c t s
S’s ’F s ’ s h i i ’ Ol i  aud i o met r i c  t e s t s  fo] lowi.nq the 7—day  t e s t .  One sub—

s o t , ci S ys’5Ir old girl , was afraid to go into the audiometric

o st  i l l s ;  chamber  . Anothe r s u b je c t  , a 21 year  old , male co 1 lesie

st udont  , w .IS n eVer  gi v e n  an aud i ome tr ic  test because agreeab le

S-~’ l I s ’dUl fits; could not be worked out

‘l’ho a ud i om e t ri c  t es t  produced h e a r i ng  t h r e s h o l d  levels  ( 1ITL ’ s)

.it f t ’equenc io s  of . 5 , 1 , 2 , 3 , 4 , and 6 Kllz for bot h eat’s . P or

d a t  . 1  a n a l y s i s  purposes , these were convert oil i n to  combined 1ITL ‘ s

5it  ea~’li f r e gu en cy  —— which  i s  s i m ply  the  mean of t h e  l e f t  and

r 1 ch it, s ’.l r  I ITL , ’

14 
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~~~~~~~~~~
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Sat u r d a y  ‘ . $ 4 . 7 6~~— S 8  ‘7 3.t’ 70 .1

Sunday “1.4 5.8 5~) _ 8~ ‘1.1 ‘7 8 . 51

‘Total. ( 3 5 0
L ‘s~ 

“ 
~~ , 

-
~~~~ ~~~~~~~~~ ~~~~~~ 

‘7 k) 8
eq~~.4)

Ave l .lsH’ I
L , ‘ 7 4 .~’ 4 . 1  ts t ’ — 8 5  ‘74 .  “0 , 0eq i, 4)

En e rgy  Ave r age  fs t’ s’X~~ 1 ano t ion , set.’ t he  des5’ i i  p t 1 Ofl  0 1  the dos 1 111 —

e ter v a r  oh Los in the  “Me th~ ti “ S&’s’ t ( O n )

~

--

~

‘ ._ _-

~

-‘  ~~~~~~~~~~~~~~~~~~~~ - - -~~~~~



_ _ _ _ _  - ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ -~~~~~~---~~‘ -~~~--

1 1  c ’ I ; \  l l 1 : g ’ s ’ s ’t  I t ’l l  s~~I ‘ l’ . i b l  t ’ 1 , i t  s ’ d bi  h i ’ : ; t ’ , ’ I l  t h . i t  t i l t ’ i l l t ’ . I I I  .l t isl

si I ,i 11 , 1 1 t ’ 1 0011 I I 1 e 1 ,
~~ 

‘ S 1st ’ l ’s ’ c i l I  i I e :: i 111 1 1 . 1 1  — — I t ’ I i t ’ s ’ I —

ia. : I lii ’ I .ic t t ii I I t i l t ’ 1,  , 
‘ 5 We 1 s - 1 1 I 1 V I i i ’  1 U I I I V si I S I I I l’u I t ’,!4 )

:\ 1 1, hs ’tis ;k\ ~~, , ‘ 5 ci I I I t ’l’ t ’s i  Si  ‘f l ’  ¶ I s’.iflt I v l f l l t~ h i ’ 1  ,I,i~’ 5 (1”
‘-‘II .1) - ‘ , . ‘14

. i ’ ,’ , p . tiS) , I liO\’ ~i i cI b l O t  s i c ’ :0’ I I I  . I I 1 \ ’  i ’ l l  1 1 s ’l t  1 , 1 1’ sv : ;I  t ’ i h l , i I  i s ’

1 . 1  di l o l l

Tli t ’ .iV i ’I .i.: ’ 1 ,
~~~ 

i S  1101 ; i ;;i~ ’1 s. t u e  .i1’ i t  !ll ;lt ’t is ’ ,lV t ’I .15 15 ’ s ’t

Iii ’ i i l s I  1 V 1 . h l . l  1 ‘ 5 7 Wt i I s. ‘
t ” 

‘ S 11151 0 .1, 1 , I I i S i n  t ’ I l t ’ I . ; s . ’

1 , 1 5 ’ , 1~- t l I ~~’i I , ‘ \ f l i . 1  i l i S  \ s I l v  
‘
I l - it ’ 11s ’ , I l l  o l ( l ie . lV t ’ I  . l s l t ’ I ,  , ‘ : :  I S

- ,‘.
~~ 

. . 1 )
. 1 1  t ’ , l t t ’ I h a n  t Ii , , lIl s’.l li  t ’I 1 I 1 “ 1) Ibis1 l v  I s l i t . i  1 ~~~~ ,

~~~ 

‘ S .  hos ’ . I t i : ; t ’

, I 1 ’ t ’ l , i s S ’  ~ i s  . t i i  t ’l5’1 ’si~~
’ . l\ ’ s ’ I . I s i i ’ , i t  cs ’tl l ~! . 1 } ’ ~~’l  O p t ’  i .iI ~‘i v l’t ’

I 0 1  l::o,: 1 ,  5 1 1 1 t ’ t ’ i t  i S , i l l  I ,lc ’t , . 1 1 1  t ’ c b i l l \’ . I l c ’ b l I  I — w~.’s ’h ~‘e i i—
o.; y.s’ c ’ ’k  I

i f i  ( I ’  ‘55  ; • ‘lil t. 1 t ’VO I . i l l  Al ‘~ ‘OIls! x A , I 
~~~~~ 

( ,‘ . l )  ‘ 1 •
t ’ . ( . 1 , 1  v I  

. 1 h i s !

1. Sot’ t ’t ’:; . l l t ’ 1;l i s ’wli I 01 i~ ,ls~ ii SIll’ i t ’s ’ t  I s ’ I  t ’ , 1 5 ’ i i  .1,is.’ s ’l  I is’
s ’. ; t l l i .1111

I s ’ : ’I  . I : ~ , I l ~~~’ s ’, ’; : ; l ’ l n s ’s! 1 1 4 1 ,  \‘ .l  l i l t ’ :; . ‘I’hi ’ , I ’.’ . l  i 1. ib i l i l y  s ’l I i l s ’St ’ sl.iI . 1

W i  1 1 s ’ 1 l . l f l  i~ ’ 1S t ’ I t ’. l s l t ’i 1 , ’ i ’ s ’l ’  s ’ l ’ I l l  , i s !~1 i t  t o n I 1 . 1 1 1 . 1 1 s.’St’S , i t  s, ’ do—

S I t t . ’J . A l  Ss ’ , l i i  A~~’i ’ i ’ l t . l I  N 5 , ( lie sI sI  i i h i m t  l s ’biS .11 ’ ,’ Shs)ls’ll 1 0 1  1 lit ’

‘~~~ i ’~~1 1 ’ t  i c  1 ~‘ , 1 t i t  S N ~l.is.’s) ,‘‘I—h s’ii t ’ , sl,i V t HI lt ’ , . 1 1 1 . 1  11 i ’ : l i l  I Hilt ’

1 - ‘ 1 . ~‘i l i i i ’ ~~c~~i) I ‘ , s’ii i s ’Il , l l t ’ l ’ , i s  i ,, ‘ , i  I I s. c ’ s ’ , ’ i l b ’ . i t  i 011.1 1
t ’,

~ 
( s l , l s . ’~

I’. : ‘ s ’ ; ;  ( I I ’ L ’ ; , 011 1 s. t 50’ 0 N O t ,’ t ’slt ,’s I ‘ 1 1, 1 slI t I n , ’ c ‘ I  I lit ’S.’ 1 1 1  s : i t  I
s ’’

w,l: ; i ’”.~~’s ’i j i ’:is ’c ’J l’s.’ .1 s i m i ’  l t ’s ’t s ’hi .1 S.It ill ,1,ls. ’ ~s’h j It ’ ~s’o i ’k  j l i .  I t  lis~l1’ ,~

‘11 0 l . 1’ ’,I\ s’ , :l~~’t ~1 i I l  i l i s l  I l i t ’ \ s O ’ l  ~-, 5 s ’ t ’~~ . ‘Fi t5 ’ ,‘l 15,1 1 , I h i t
t ’s 5 s 1 , l s . 1

t ’\ s ’ s ’t ’ , I t ’ s l  
55 (1 ~~~ W I S  s ’X:’t ’h ’ i t ’is’ s ’d I ’ s. .1 Sil l ’  ] t ’ s ’I  . 1 5  1 s ’ t ’flS s ’C l l t ’fl , ’ i ’ eI

.1! l v i i i ’ ;  i l l s  0 , 1 1  \~ i H I t ~ t i l t ’ i , n i i s ’ \,‘ . l : : s ’ l l .

I, \‘ t ’ l 1;(5 :  1 - : ( ‘c ’ I I c t ’ l ’ l l  s ’V i ’ t ’  ; ‘~‘t i ’ll1 i.i l i v  ii ,i ,’,it ’d’
0~~ (sl.Iy ‘I 

— - 
s ’s~ ( i i i s u i t

s ’ t l (  li t ’ I :5’ t ’ N 1 ’ s ’ S l i I l ~’ i i , i s  } ‘i ’  1 1 1 . 1 1  1 I V i~ei ’ii ~! t l o o t  s’si I ~s~’, i t ’ds  s ’s ’ s ’ l I } ’ . I  I I s ’ b I . I

It s ’ 1 Si’ t ’\I ‘s ’StiI ’ i’ . ‘l’lnms , t i lt ’ gu t ’:; 1 iO n  I Ito  I ise s i S  1 s ’ be .i :11 .5 ’s! i 5

11111 011 ol I lit ’ I, t ’.lfl bt ’ ,1 I I i ’ ,i l ’t i t  s ’s 1  1 0 c i . 1 \ ~ I I liii ’ I t s ’ I SO s’X~ ‘c ’Sli I ‘

t ’ .l ( .
l t ’l l . l  I O X } ’ s ’ S I I I ’ t ’ , S I  bi t ’s ’ t i l t ’ }‘~ i l t  t o  i p .iii t 5 .11 1 works’.! sla ’~ s h i t  I

.111,1 11t ’W 111115’li 0.1 11 1st ’ .11 1 1’ i i su t  i’s! I s ’ I I I  s I l l !  I 1 li i i ’ s ’X } ’ s ’ S i I l ’ t ’ .‘“ ‘\. ‘~ ‘ c ’l ~1 i  11 s 1

I s.- , t ’x l ’ s s S t l t s ’ s l . lt  .1 , l t ’ s ’ P 1 e se nt  i ’s! t 01’ s1.t ~s .1151 U l s l l i t  1 I i ‘l’,il ’l s’S ‘ .ilisl

I ( ‘



.7
:~ l ’~ i~”,,’\ i- ~\ s ’l” :‘\ ‘t, ‘l’~~M 1’ l ’ X i ’ t~~~I ’ i~ i ’~

~~i “ •~ .t , t o  -
‘

-. I i

,~~~r h  
~~~~~~~~ 

,~~~t ~~~~~~

.1, is. ‘ . . .7 t ’ “ — ‘~ .7 t
’ I U 8 0 1

t’ ,’ -8’t ‘ 4 . 2

‘~~t ’ . l f lt ’S ,~~
- ( \ ’  ‘ 1 

~~~~ U . ,
‘ l’s’-- 8 7 1 5 S . ’

~‘I l ~~~I s . I , t s .  “ 4 . .7 ‘‘ ‘‘— $ 8  ‘4  . 1 $ 1 .8

-1 . .‘ -
‘ . ‘ - -$ s  — .1 . 8 1 , . 1

4 . ,‘ c ’ ’ — ’  1 ’  ‘ -
‘ . I $ 0 . 8

Is .  ‘ 
.‘ .‘ c ’ . ,‘ ‘ ~~— I t ’  “

,‘ .‘ ~l ,’( $

~
‘
~ ‘t,t

_
. I

A - .’ ’:
-I . ’ l ’ ’ $ i ’  “ “ . 1  8.’ .

t ’ s l t ’ l s .  I

:~~‘7’ l 7 t  \I ’l \’ c ’’. ’ \ I ~
‘ I’ I ’’.I ~‘ \ I ’ ’:l i  SI- ’ I~

I - ’ :\.~~~
‘ . ~

i l l  .1’. ”I t  ‘ . 7 , ’O ‘

51’ P . i t i • : , ’ “ s ’ ~ ~ I t ’ ‘1 ~ th  
~ i l

- 
, ‘ ~

, - , — ‘ l- ~ 
“ 51

‘ 2  ‘ - , - , .t - -
‘ 

‘ ‘, . 
— - ,

1, ’ :  :‘,t ’-; L i s .  ‘ 
, I ~‘ . -I ‘ s~ — 5  1 ‘ - ‘ -‘ .‘ ‘1

- ‘ - ;  , 1 — -~ 
‘ 

. ‘8

1- ’ : ’ ~i , i ’~
- ‘ .7 . c ’  , ;‘~ - ‘ ‘I ‘ :1 “ 51

‘ — ‘ 1 ’ , ‘ ,~~; 
‘ ‘

- 
I~ , I ’ I ’  , ‘ 

‘ — -~ 
‘

5
’, 

. 
— — ‘ 

. .7

t , i  ‘
. I

, t , 5  . . -  (‘ . 5 5 . ’
’ 

.‘

,\s. t ’
“ i i, 1 . _ I t ’ ’ ’-~ 5 I

: 1 1  :51



~~~~~~~~—~--~~~ -‘- ‘-‘ -~~~~~ ‘---~~~ -- - ~~~~~~~~ -‘—-- -~~~~~‘

In  g l a n c i ng  over  both the day and night I~~~’s, it can be
SOs ’Ii that the  L~sq ( day )  

S S are s l i g h t  iy  h ighe r  t h a n  the ocr r e spond—
i ng L - s . And , Wh Orl t he  aver.lqe L ‘ s wore compared by

Cs~ ( r i i s ; h t )  eq
means of a t—test , siqliificant differences (t40 4 . 1 1 , p ‘ .0 5)
were detected . ‘l’he mean difference between day and night for the

people  s t u d ied  was o n l y  about  1 .7 dB w h i c h  is of little pr ac t  ic.i I
s’s) I iS CslUC f lCe

L , - and i ccups-i ti tan : It will be t’ec.i l i e d  t h a t  among t he_~iS~
4) 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

-

p a r t i c i p a n t s  in t h i s  i n v e s t  is.ia t ion , t he re  wore 10 sub j ec t s  in each

of I iv~’ occu ~’at t o n a l  q roul’s  . A v e r a g e  L ( ~~~ 
nleans , in  decibels ,

a r t ’ shown by oc c u p a t i o n  be l ow :

F’a ct s ’r v/
Cobuns’rc i .iI Of f iec’ I lonl e ln ak e l ’  Pt ’e—Cel  loge C o l l ege

74~~~sl 7 3 , 4  7 4 , 3  7(~ .:’ 7 3 . 5

Fron t i n sp e c t  ion of these v a l u e s , i t  can he seen t h a t  t h e

t,i 1 1 1 er e n c es  i n  avs ’t ’age ~ (.74 sl IllolIC t oc c u p a t i o n s  w e r e  sl isiht . Al —

t ho i. i s i l i  these  di  f t s ’i’ t ’r t c i ’s wei’e not Si sin i  f i c a nt  ( F 4 4 0.  75

p -
‘ , 0~’ t )  , it is of i n t e r e s t  to note that the h igh e s t  .ivei ’as - l t ’

,,
~ 

s were associated w i t h  the pre~~col leqe s t u d e n t  group  ——
.1 q 1’s~~l1P et  \ ‘O(itls)St ers rant -i ill s-i j U  , i s i s ’ f ro m  5 t o  1 I,c y ear s  . Avel ’.Is - ; e

( . 7 4 )  b l o u  ti le fac  tory/contnter e  i al w o r k e r s  w o u l d  su~: ’ : s ’:’ 1 1 11.11

is’ l 1 .I v e l  .1.0’ s. ’ t- ’ s ’ t I } ’ . i t  j o l hi  I t ’ t t \ ’  1 l ’ c ’ I i l l lc ’ f l t  5 s - i l  S l l s - ’t  i fl Vc ” 1 V c ’ j u t  s’ltSs ’

i : t t - i u : ; t  1 1. 1 1 :10 so t ’X ~~’O 5l.I t t ’

1 . i b i s - l  S e X :  :\‘s’s’l’,l.It,’ 1, ‘ i~ d i  f t  s’t’ed s i  i s i h t  1 s. as a
‘H ~ - 

- ~‘a ( .
I i 1 I t ~ ’ t I 011 ot  sex ( :0.1 l e  — 7 S , s - l I l A ;  t emal e — 7 “ . 7 dllA ’I , it s ’S’e\’o I’

lii S s-l i I I er t ’l t c s ’ Wa s h O t  5 i s - i l l  i Ii c a nt  ( t 1s -~ = 1 . .11 , p .0 5 )

lii .; Its ’ :; I 1 ‘ Xj ) c~~5U t’e I •t ’Vt ’ 1 S : 1’ 1’ t~~lll t i l t ,’ l~ 
‘ 5 t I - i s - I t  i’i,i\’s’ i,”t’s’lt I- ’ t ’s.’ ’

- .‘ ‘ - — — ‘ — —  ‘-
~~~~

‘ 051

:;s ’hi I ~‘d so I ,t I ’ , i t  i s  s.’v i slt ’ti 1 t h a I  .1 t I s’.i st  souls’ p .ti’  I i s’ i p.m t 11 Is’ s ’ 10’
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I s - I s ’l l t  ( 1  i t ’d. ‘I’h~,’ i t ’ ex}’( ’sur i ’ sLi t ,i ,it ’s’ SUIUII1 .l I’ i 5’d in ‘l’ab l  s’ 4

i s
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TABLE 5 ( C o n t i n u e d )

~ To t .m I ~- Total A\’eros-:e S~’,ti’.s-!

T~ rne (hrs) Tune Exposure

° L ~ ‘o c t  2

Bew u’s: 11. t,.5 3 o . B  7 9 . 5

3 1 . 8  1 0. 3  “ 9 . 5
:‘V Mo s :c 3 1.5 ]..5 71.1

6 3 . 6  2 0 . ’ .  “ “1 , 5
~~~‘ Sthe :’ 145 Sn .3  31 . t’ U .1 .’

‘.u’8 1 0 0 . 0  1 0 0 . 0  7 2 . 0

~~ s- ’ ’ .’s - i S ’ 1  on .a:’ 33.5 1 8 . .  2 0 , 4 7 7 . 5

i s  co :  3 1 . 8  1. ”

A~~ Otner L ” 4 , 5  ‘IT
~~~~~

I n S  1 0 0 . 0  1 0 0 . 0  “7 .0

. 7 ’ s

2 5 14 .~ 1 3 . 3  7 1 . 0
P . a v : s - :  C,~ n s -t s  4 2.4 3 , 7  “3 . 4
A l ’.  s-,’I I to : ’  1 2 ’~ 8.7 . 7 8 3 . 0  7 1 .5

II’ S 1- 3 0 . 0  10 0. 0  “1.5

I:’. ca r  5 . 5  3 . 3  2 0 . 5  7 8 , 3
0 5 1  4 2

A ’ . ’ .  O th e r  15 ’.  s15 $ “ 5 , 0  n ’~ . 2

inS 130,0 130 .0 “4 .2

a J S ’ s’ct __3t’

4 2 . 4  5 “ 2 . 2
A l l  .3~~i’t~~n 1 o 4  ~~~~~

‘ . n  ~ 5 . 3

‘. 3 3 . 0  10 0 .0

s ’,::’ ’~” c t  4

1k:  ss: 1 0 . t’ 3 0
5 4 5  4.1 3 . 0
3 1. 5  i’ , 0 “ s - i S

‘ .6 ~ . S  1.0 53 . ”
Cho :’cl ’i 3 1. 8  5 . 4  8 5 .1
A ’.’ . ~3~~0’” 13” 5 1 .~~ 

‘01 , 3 7 1 ,4

‘ .68  10 0 . 0  : 3 3 . 0  
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exposed over the course of the 7-day test) . Even more strikinq ,

one 4—hour rock concert , while constitvtincj only 2.4’~- of subject

20’s total exposure time , produced 75.3% of her total exposure .

The identifiable activities that produced the five highest

average sound levels included the two just mentioned (working with
.,i jig—saw , 91.6 dB ; attend ing a rock concert , 90.2 dB) , riding in

arm automobile (86.0 and 83.6 dB) , and attend ing church  ( 85. 1 dB) .

Riding in an automobile was an activity for three addi tiona l
participants , for whom it was associated with average sound levels
of 78.3, 76.9, an i  76.9 dB. While watching television , average

sound levels were 73.8, 70 .7 , and 66.7 dB. Cooking was associated 4

w i t h  average sound levels of 75.3 and 76.3 dB , w h i l e  bowling was
associ,Ited with sound levels of 78.3 and 79.5 dB.

B. SUBJECTIVE RATINGS

Distribution of Responses: Each of the 50 subjects made ratings

(see rating scales in Appendix C) on 9 subjective variables. The

distributions of responses to these items , plus comments when

appropriate , are shown below :

1. In comparison to others , how often do you feel you are
exposed to loud noises?

% Responses Response Category

8 great  deal less
26 l i t t l e  less
40 about  the same
24 l i t t l e  more
2 great deal more

2. How would you rate the amount of loud noise you are ex-
posed to at work (or school) compared to the amount you are exposed
to at home or away from work?-

% Responses Response Category

4 great deal less at work
20 less at work
30 about equal
26 more at work
20 great deal more at work

23 
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‘ 
. With t h e  ex c e pt  Lon  ot  when you were si ec ’~ ’ nq , about how

0 1  t en  did you we.i r the dos rmeter .7,

~ Responses Response Cat

0 s-’i l f l lObt  never
0 2 5 ’~ o t  the t i m e
4 h a L t  of the  t i m e

75’~ of  the time
64 almos t .ill the t ime
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~~Responses Response Category

2 much less than usual
14 less than usual

- ;  72 about the same
12 more than usual
0 much more than usual

Subjec tive Ratings x Occupation: After the subjective ratings

were made , the subjec t ’s responses were conver ted into numerical

values from 1. to 5 , where the first response category was assigned

a value of “1” and the last c a t e g o r y ,  a value of “5” (or , in the
- ‘ 

case of the eighth sub jective variable , a “3” ) . Then , for each

sub jective var iabl e, a one—way analysis of variance was performed

~n which occupa tion was treated as the independent variable. These

. m na lv se s  a r e  s u m m a r i z e d  in Table 6.

TABLE 6

S U B J E C T I V E  R A T I N G S  x O C C U P A TI O N : SUMM ARY OF AN A L Y S E S

Home Pro—
Suh , J o c t L v e  V ar i a b l e :  Commercial Cbt~fice maker Collesie Co1le~~e

R e l a t i v e  Exposu re * 3 . 7 2.5 2,4 2.8

R e l a t i ve  Work Exposure* 4.4 3.1 2 .6 3.4 3.4

i’rets -’rred ~tusic Volume 3.2 3 .3 3.3 3.3

Hobby - ‘ R e c re a t i o n a l  Loudness 2.8 2.8 2 .7 3.0 2.8

Favorite Hobby Loudness  2 . 7  2 . 6 2 .~~ 2 . 7  2 . 8

IIaz,,trdousness ot  Exposure 2.0 2.1 1.7 2 . 2

A m o u n t  Des i.meter Worn  4.8 4. 4.6 4,4 4 . 4

D o sh m e te r  I n c o n v e n ience  3.0 3.2 3.2 2.8

Noise’ Durlnq Test Week 2.7 3 . 1  2
• 5  3,0 3.1

k
P t , 1 t 1:I, t Ls - ’a l , lV  s i s -’l n i . t l ca l l t , p ‘

~ .05 ,
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i l l  t ‘t ~en (‘L ’S ( I  0~5) Wc ’ Ot ’ dot  or t O i l  .15 0 I UI1C t i ‘an of ocr tmp. m t i ‘aim

‘alt t W i t  ‘a t  l i i i ’  sub oct i \ ‘ s- ’ Va r ,tb I es : t ime re l.m t i to’ ‘x ~~O S l t  10’ t’ .t I ’ j al’ I e
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S ince the  in d i v i d u s - t l  ‘ 5 t ’~’ } ) i s - ’s - u1  noi  so exposure  m i s -j i l t  also be

[ l o s - I  j s - ’t  ivo of h i s  ilTi , ’ 5 , corro l s-It ions wer e  cal culot ed  between s- t v e r

. 1 ’  s- 15 ( 2 4 )  a rlt,I e.tcii of time aud 101110 t r i o  v.t r j ab  it ’s , howeve I’ , they

t oo  w e re  not siqt -tilicaim t (p s- . 05)

I:. lus I MI-:’I’I: CONS I S’I’ENCY

I t  i s  clear that t h e  dosintetery data collected in this study

ws ’t t l d  ho of l i t t l e ’  t’s-tl tte if there was no assurance that the various

s- i ’aS i me’ts,’ rl ; ut i 1 j o t ’s - I prcts-Iuces-J s in l i 1 or re~’mcIinqs for a particular noise

e X pO S u I ’ s- ’ s - i l l s - I  that a s-~ i 
\‘i ’Il s- ii ’s i met  or s - l i d  not~ introduce s - u  systematic

bias i l - it o  t iis-’ r eas-l i rm .is . In  o rder  t o  s-mssure ourselves that the dosint—

s- ’t  or  dot  ,i  were r ea s o nab ly  r s-’ l i s - l b l s -’ , several vol idat ion checks were

C, ‘ t l s - l t i s -’t s-os - i i i i  a s - I s - I it  ion to t h e  :;taimsi.trd cal ibrat ion checks described

t ’,t  t’I i~’r . ‘1 i ts -’ ss- ’ v . t l  i s - l o t  11(111 c h e c k s  wet ’ s- ’ .ms - ’s- ’onmpl i shed both p r io r  to
s-mI ld ; - o t l ’Ss - ’ sp i s- ’Il t t o  t il s -’ 7— s-Lt t ’  t c’St

‘. a l i d , t  1 i on ’I’t ’s t  I : Six dos i motel’s wet’s-’ p 11 aced at cs-iua l d i s—
t s-tIl~ ’0.’ 5 1 N ’ i t ’ s s -  s- I i ’J s - I l O t h a t  was p ia yi  nq popii lao m u s i c  fo r  6 m i n u t e s

~‘Ils- ’ i s - ’ SI t  1 S s - i I t 11 i S t CS t s- i r e  sumnta rio s-’d be low

Accumulated Counts
Calibration: L in dB

Dosimeter 68 .3 sec @ 94 dB Actual  eq

Loomis ;34 550 1787 81.9

Loomis * 35 555 1577 81.3

Compu ter En gi neer ing  *1 1017 3217 81.8

Compu ter Eng ineering *2 376 1195 81.8

B&K *1 (30 dB pre—amp) 326 925 81.3

B&K *2 (30 dB pre—amp ) 408 968 80.5

I t  can be seen t h a t the responses of these dosintcts-’rs were

(111 1 t o  s intl is-i r  . In fact , the di f fct ’ ences be tween t he  h i  qhcs t  and
lowest L ’ s was only 1.4 dB.

Validation ’I’est 2: Two B &K d o sj m e t s -’t ’s wet ’s-’ used to assess

cons is tency  both between u n i t s  of  t h e  same t y p o  and with i’eqard to

microphone p is- l cs- ’l l ls -’t l t  . B&K #1 Ws -l S worn w i t h  the microphone approx t —
m a t e ly  15 cm above the waist. B&N #2 was worn with the m i c r o p h o n e

‘ I
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on the shoulder at ear level. Noise exposure inc lud ed about 1.5

hours i f l  a car on the h iq h way  with the window down , 4 hours s- I r O U f l ( I

radio and television at mes- liunt  volume, and 0. 5 hour around a t ro t’ —

tor. rishe total exposure tittie W O S 16 hours.

Accumula ted Coun ts
Calibra tion :

Dosimeter 68.3 sec -
~ 94 dB Ac tual L

0~ 
i n  s-J B

B&K ;1 (30 dB pre—amp ) 326 855 68.9
B&K *2 (30 dB pre—amp ) 408 95 o8.4

h e re , not o n l y  were the L ‘ s f rom two d i f f e r e n t  dosinte t s- S I -S
es-i

s-llJite s it tu i l s - I r , but  they were q u i t e  s i mi lar  OV O I 1 t hough  t h e  mic ro -

phones were not  in close proximi  t: y . ‘1’l~i S SU~~s- 1C S t  S t h a t  itl i Crophol le

p lacement is probably not s- is s-’r lt ic . ’tl as some w r i t e r s  i i . m v s - ’ su q —

s-’os ted .

Va l i, d s - m t i o n  Test 3: An i n d i v i d u a l  wore 3 Liosinmeter s sinlu lts -t—

neously  f o r  24 hours , 32 m i n u t e s .  The results s-ire sumnts -t r  i ood i’s- ’i ow:

A c c u m u l a te d  Cou n t s

Calibra tion : -

Dosimeter  6 8 . 3  sec ~ 94  dB A c t u a l  L in .,i h

Loomis #34 550 8511 4 . 8

Computer Engineering * 2 376 4 7 2 4  3,9

• B&K #2 i16 dB pre—amp ) 13.8 269 5.8

Ag a i n , the L ’ s are  qu i te  5j f l t j i s - m r .  These t h r e e  v a i id ~~t i on

tests , as we l l  as others  t h at  were conduct ed d ur in s - i  t h e  course  ‘a t
t h i s  pro ject , demonstrate that none of the dosinteters used iii this

s tudy  s-’ippear to have a sys t ema t i c  b ias .  A l t h o ugh  on a s- i i von  os-’cs-I—

Si01’i s-I p . ir t icu l ar  dosimeter  m igh t  i n d i c a t s -’ a h igh e r  or lower  I.

t han  was a c t u a l l y  the Case , there is no evidence to  su qqes t  t h at
i t  ms-m y have clone so in any cons i s t en t  f a s h i o n  — —  s uch  as  s-’ot ’i s ist

eritly reading high or low.

‘, ( t  
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vs-’r v m i n i m u m , such s-i worker  would  have a 7-day energy overage

L e1 (2 1) of about 84 s-lB . Onl y one sub j ect ’s 7—day energy averas-ls-’

W a s  ths -i t h i q h  and , Su r p r i s i ng ly  enou gh , he was a 13 year old boy .
But ho was not ti-ic onl y youngster with h i q h  L ’ s. Those in t h e

pr e—co l l e s ie  g roup  e x h i b i t e d  h igh e r  7-day energy  average  “e q ( 2 4 )  ~
than  d id  those in any  o ther  o c c up a t io n a l  s- i r ’ou j . R a n g i n g  f r o m  (‘ ‘~

to 8 4 . 9  s-ID , o n ly  one of the  p r e — c c u l l e s - i s -’ sub  ~s ’s- ’t s ‘ s- ’ners-iv s-’tVs- i’ i’ , l s - i s - ’

P ‘ S fell below 70 dB.
s-’g ( 4 )
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I’RI’ :— TI’:~ 1’1’ SCALES

1,. In  comparison to others , how often do you fe el you are exposed
to 1~ ud no ises (include mus ic , soc ial even ts , hobbies , etc.)?

a. I am exposed to a ‘-3reat dea l less than others
b . I am exposed to a l it tle less than o thers
c. I am ex posed to abo ut the same amo unt as o thers
d. I am exposed to a little more than others
e. I am exposed to a grea t deal more than o thers

2. How would you rate the amount of loud noise you are exposed
to at work (or school ) compared to the amoun t yo u are ex posed
to at home or away from work?

a. I am exposed to a great deal less at work than
e lsewhe re

b. I am C X 1 4 O S &~~i tie less at work than elsewhere
c . The levels a rc abo ut equal
d. I am exposed to more at work than elsewhere
e. I am exposed to a qreat deal more at work t han

- 
‘ e lsewhere

3. When you listen to music , at what level do you most prefer the
volume to be1’

a. Very low
b. Low
c. Medium
.1. H~~~he. Very high

4. If you had to rate your hobbies and recreationa l ac t i v i t i es
on a sc ale of loudn ess , how wo uld you ra te them ?

a. Ex treme ly qui’.’t
b. Quiet.
c. Med ium
d. Loud
c . Ext remely loud C

5. If you had to rate your favorite hobby on a scale of loudness ,
how would you rate it?

a. Ex tremely quiet
b . Q u i e t
c. Med ium
d. Loud
e. Extremely loud

-
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~1
ó.  Do you think the amount o f  no ise you are exposed to daily is

L i i  3fl~~ W~ I\ ’  12 iO~~ L n~ to your hearing 3’

a.  No
b. P~’eb,iblv no t
c .  Do n et  k now
d. Probably, yes
e. Yes , defini tely

POST—TEST SCALES

~i th the except: ~,on of  when you w e to sleeping , about ho~’ 0 3  ten
did you wear the dos imeter .’

a. Almost never
b. About 25-~ of the t ime
c .  About ha lf of the time
d. About 75~ of the t ime
e. Almost all the time

S - i(cw inconvenient did you :‘ m d  it to we,o r the ,h’s :n~’ let 3’

a. Very inconvenient
b. Slight ly inconvenient
c. Not inconvenient .‘i t  a l l

In compar ison to the amount o:’ nol s~ ’ you feel you are usual lv
exposed to in a week , t he noise  you were exposed to this p 4 I s t
week was:

a. Much less than usual
b. Less than usual
c. About the same
d. More than usua l
e Much more than usual

1 I 5 , ( i , ,v . , , i , , , , . , , , t  I’,)t , t* i,,j *tfI ,~~ I’)7$ 1 5 7  t~O .’ .‘l *1


