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An ongoing NIOSH study to evaluate hearing loss risk for workers with long term exposure to 
high noise levels required reconstruction of employee noise exposure history. The following 
steps which were used for the process of noise exposure reconstruction will be presented. 

a) Sound level measurements, documented during plant-wide surveys in 1970-71, and 1985-86, 
were linked to plant departments based on measurement locations. 
b) Based on company documents indicating when plant process or equipment changes qccurred, 
two time periods having different exposure conditions were identified: 1970-84, and 1985-90. 
c) Average sound levels for each department were calculated for the two time periods. 
d) Work histories for each job code, which included department/job task locations and task 
times, were developed based on employee interviews and current job code information. 
e) Using work history information and calculated department sound levels a time-dependent job 
exposure matrix was developed for each department/job code combination. 
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An ongoing NIOSH srudy co cv~uate hearing loss risk for work­

e~ with long-term c:xposure to high noise levels r~uired reconstruc­
tion of employee noise exposure history. The following stc:ps. which 
were used for the process of noise exposure reconstruction, will be 
presented. 

a) Sound lcvd measurements, documented during plane-wide 
surveys in 1970-71 and l 985-86 were linked ro plane depart­
mencs based on measurement locations. 

h) Basc:d on company documents indicating when plant process 
or equipment changes occurred, rwo cime periods having dif­
fcrc:nr exposure c;onditions were: identified: 1970-84 and 
1985-90. 

c) AVl:ragc sound le¥els for each deparrmc:nr were: calculated for 
che two rime periods. 

d) Work histories for each job code, which included depart­
ment/job cask locations and cask times, wc:re developed based 
on employee interviews and currenc job code inform.uion. 

c) Using work history information and calculated dcpartmenr 
sound levels, a time-dependent job exposure matrix was devel­
oped for each department/job code: combination. 

2. Hell.ring Protector Allowing lmpro¥ed Acoustic ComcnuniQcion 
Joseph G. D~sloge, Ph.D., and Patrfrk M Zurek, Ph.D. 
The aim of this project is to dc;vdop an ·advanced hearing protec­

tor thar combines m;tximal attenuation of ambient sounds wirh sig­
md pror;essing that exrrncc.~ the most important components of the 
sound field for controlled presenration co the user. By processing che 
signals from a microphone array mounted on the headband of che 
hearing protector, chis device: enhan,es desired sign~ from a sped­
ficd "look" direction relative to signals from other directions, allow­
ing face-to-face acoustic communication in many high-noise envi­
ronments where it would be impossible otherwise. In addition, the 
signal processing i$ designed to allow the preservation of sound lo­
caliz.1don ability. Work ro date has developed implementadons of 
arr.iy-processing algorirhms on a portable DSP procc:ssor and c:v-a.lu­
aced their impaa on listeners' sound locali7..:>.tion and speech rccc:p· 
tion performance. [Work supported by NIOSH). 

3. Inu:r-1:aboratory agreement of S3.19-1974 esrimates of hearing 
protector performance 
Vi.-rn Larson, Ph.D. 
Even though ANSI S12.6 supe~ededANSI S.:1.19-1974, EPA 

regularions (40 CFR. Part 21 l) incorpor.ue the Ian:cr into currenr­
day rcgulacions for tc:sting and labeling hearing protectors. This pres­
entarion reporrs the results of a ~cudy that retested existing products 
and comparc:s the results with manufacturer~~ estimates of 1 /3 ocravc 
band in.~errion loss and noise: rtduccion raring.,;. The data support 
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the asserrion that inter-labor.i.rory variability is acceptable when the 
'experimenter fit' procedure of ANSI S3.19 is employed. 

4. Reporting 24-h Lcqs arising from the nonoccupational noise~ 
exposed populatlon in the: 21st centurJr. 
Eliza.beth Thompson. B.S., Elliott Bvger. MS., and Nick 
Hipskind Ph.D. 
It has been suggesrcd thar both prcsbycusi~ and sociocu.sis play a 

role in the phenomenon ofhc:aring loss due ro age. Since sociocusis 
can only be srudied by obtaining data on socieral noise exposure, 
mere is a continued need to evaluate individuals who are not rou­
tinely ocposed co occupational noise but insread ;m: nposcd to soci­
etal and m:n:ational noise: on a dajly basis. Ninecc:en subjects, living 
in Bloomingcon, IN, were: asked ro "wear" a dosimeter fur seven 
«1nsecutive 24-hour days. Subjects were also given a standard audio­
mc:tric assessment co establish pure tone chrcsholds. Furrhc:rmorc, 
individuals wc:re asked to record noise events of incercst in a small 
notebook so rhac they could be used in analysis. The average 24-hr 
L~q aero.~ all subjects was 76 dBA with a range of73 to 81 dBA 

5. Hearing Aids + Eannuffs: Safe & Effi:cnvc wirhin Limits 
Babettr L. Verbs~ Ph,D. 
Hearing-impaired workers often suffer from reduced speech in­

cdligibiliry in cvc:ryday c;onve~:irion rdarivc to rheir normal-hearing 
counterparts. Hearing aids are the aural rehabilitation cool of choice 
for many hearing-impaired people. Howc:vcr, in high noise levels, 
hearing aids arc nor worn and ~muffi (or other HPDs) further re• 
duce speech intelligibility by further reducing the audibility of the 
spc:ech signal beyond that of the hearing loss. A quantirative modd 
for rhe prediction of"safe" amounts ofhc:aring aid gain b:JSed on the 
acoustic environment w.\.~ devdoped and rested on an Acoustic Test 
Fixture (ATF). With hearing aid gain Ic:vc:ls set below the m.tXimum 
acceptable level for the acoustic environment as determined by the 
model, adult subjeci:s were tested wich rhc:ir own hearing aid~ worn 
in combination with each of rwo passi¥c secs of carmuffi. Speech in­
rdligibility signific;andy improved over the earmuff only listening 
condition. 

6. Auditory Risk Assessment of Portable Compact Disc Players 
Brian j. Fligor, Sr.D., CCC-A 
This scudy investigated the output lc-vds of CD pl:iyers from five 

different manufacturers using different headphone styles (e.g., in• 
serts, supra-aural). Additionally, the output level~ were mca.~urcd in 
nine new «nd nine: used units from the same manufacturer. Rc:suk~ 
using whire noise and mu~ic indicated all systems were capable of 
causing noise-induced hearing loss, but the hazard varied according 
co system and style of headphone used. A ha1.;ird-risk m~mcnt for 
each system wa.~ gcnc:raced based on daily-percentage noi.~c-dosr:. 

7. A Wireless and Battccyless Communications Earplug 
Thomas van Wirgand. Ph.D. 
In order to achieve: maximal isolatic,n from ~nvironmemal 

sounds it is desirable co simultaneously use earplugs with over•rhc:­
ear ANC muffs. A transducer is often incorporated into the earplug 
to enable: che user to receive audio communications while: maintain-
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NHCA Mission Statement 

The mission of the National Hearing Conservation 
Association is to prevent hearing loss due to noise 
and other environmental factors in all sectors of 

society. 
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