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Occupational Noise-Induced Hearing Loss 
Surveillance in Michigan 

Mary Jo Reilly, MS 
Kenneth D. Rosenman, MD 
Douglas J. Kalinowski, MS o 

Occupational noise-induced hearing loss (NIHL) is an important yet often overlooked 
illness that can affect an individual '5 safety and performance at work. This article describes 

a state-based surveillance system for occupational NIHL. The Michigan sunJeillance 

system enables us to describe the magnitude of occupational NIHL among Michigan 

workers and direct public health interventions in the form of enforcement workplace 

inspections. The data presented aTe based on interviews of individuals with occupational 
NIHL reported to the Michigan Department of Consumer and Industry Services (MDCIS) 

by Michigan's audiologists and otolaryngologists from 1992-1997. From 1992-1997, 

1378 individuals with occupational NIHL were reported to the MDCIS and interviewed 
about their exposuTfS to noise at work. Over 70 % of the workplace noise exposures were in 

manufacturing. At the most recent company where these individuals were exposed to noise, 
approximately 46% were not provided regular hearing testing. Regular hearing testing 
was more likely to occur in the larger companies and in industries covered by regulations 

requiring such testing to be performed. There were improvements over time in the 
percentages of companies providing regular hearing testing and hearing protection. 

Construction workers are employees among a group of industries that are not adequately 
protected from excessive noise exposures by occupational regulations. Regular hearing 
testing was not provided for over 96 % of construction jobs, although hearing protection 

such as earplugs or earmuffs was provided for approximately half of these jobs. Forty-three 
state enforcement inspections were conducted at the companies reported by the patients 

interviewed, because these companies were reported to provide no regular hearing testing or 
no hearing protection despite exposures to excessive levels of noise. During the 43 
inspections, 23 companies had noise levels above 85 dBA, and 1 7 of those had either no 
hearing conservation program (Rep) or had one that was cited as being incomplete. The 

inspections potentially protected 758 similarly exposed workers in the companies with the 
high noise levels that lacked an HCP or that had a deficient HCP. The number of patients 
with occupational NIHL is likely a gross underestimate of the true magnitude of the 
disease. However, the surveillance system has identified workplaces with hazardous levels 
of noise and no Hep, thereby protecting similarly exposed coworkers of the index patients 
from further exposures to noise and hearing loss. 
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ccupational noise-induced hearing 
loss (NIHL) is irreversible yet is 
entirely preventable. Further, the 
consequences of occupational NIHL 
can be serious, causing accidents, in­
creased job stress, and decreased job 
perrormance. 1 The effects permeate 
beyond an employee's working life 
and can decrease the quality of one's 
social and home relationShips. Despite 
well-defined federal and state regula­
tions and control methods, hearing loss 
from exposure to noise at work contin­
ues to occur. Nationally, one million 
workers are estimated to have work­
related hearing loss, primarily from 
manufacturing-related industries2 

Since 1993, Michigan has had a 
special emphasis program for sur­
veillance of work-related NIHL. The 
surveillance program for hearing loss 
is part of Project SENSOR (Sentinel 
Event Notification System for Occu­
pational Risks). It identifies sentinel 
cases of workers with NIHL, inter­
views those individuals to detennine 
the working conditions when they 
were exposed to high levels of noise, 
and conducts enforcement inspec­
tions at the facilities where the work­
ers were exposed to excessive levels 
of noise, if the facility has no known 
hearing conservation program 
(Hep). Michigan's surveillance ef­
forts seek to prevent other workers 
from developing NIHL from their 
jobs. This article will describe the 
results of Michigan's ongoing sur­
veillance and intervention efforts. 

Methods 

Reporting of Cases 
Under Part 56 of Public Act of 

1978, any Michigan hospital, clinic, 
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physician, or employer who knows 
or suspects that an individual has a 
work-related illness must report it to 
the Michigan Department of Con­
sumer and Industry Services (MD­
CIS), formerly called the Michigan 
Department of Public Health. Occu­
pational NIHL is covered under this 
law. 

To inform and encourage report­
ing of work-related hearing loss by 
Michigan's private-practice audiolo­
gists and otolaryngologists, mailings 
were conducted to those groups in 
1993 and again in 1995. Other out­
reach efforts to these groups in­
cluded updates on the surveillance 
efforts in their professional newslet­
ters, presenting at the groups' annual 
conferences, exhibiting an educa­
tional and informational display 
booth at these same conferences, and 
speaking at their membership busi­
ness meetings. The project also de­
veloped an advisory board, consist­
ing of six audiologi sts, an 
otolaryngologist, and an occupa­
tional health nurse who are well­
known and respected in Michigan, 
that has addressed the questions and 
concerns of their peers and members 
of which have acted as role models 
to their peers in the profession. The 
most recent outreach efforts in 1998 
involved the creation of a quarterly 
newsletter about NIHL and the 
state's surveillance efforts and the 
hiring of an audiologist who visits 
Michigan clinics as well as the four 
Michigan university graduate audiol­
ogy programs to educate and consult 
with these groups. Michigan State 
University's Human Subjects Re­
view Board approved the protocol 
for this surveillance. 

Case Definition 
An individual is considered to 

have occupational NIHL if a hear­
ing-health professional determines 
the individual has the fOllowing: (1) 
audiometric findings consistent with 
NIHL, and (2) a history of exposure 
to noise at work sufficient to cause 
hearing loss. The minimum amount 
of hearing loss required to meet the 
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first criterion above was left to t~~~.~t;,(,>,~"'-~" ·ase· report and 
professional judgment of the heariIllt" 'aetermi;;';-;"'hether an enforcement 
health professional. If asked .for inspection will be recommended. 
guidance, we suggested the follow- Companies are selected for recom-
ing minimum hearing loss: mendation for an inspection if the 

1. A standard threshold shift (STS) 
of 10 dB or more in either ear at 
an average of 2000, 3000, and 
4000 Hz; or 

2. A fixed loss (suggested defini­
tions: a 2S-dB or greater loss in 
either ear at an average of 500, 
1000, and 2000 Hz; or 1000, 
2000, and 3000 Hz; or 3000, 
4000, and 6000 Hz; or a 15- to 
2S-dB or greater loss in either ear 
at an average of 3000 and 4000 
Hz). 

Case Follow-Up 
Known or suspected occupational 

NIHL cases are reported to the MD­
CIS by companies and private prac­
tices. Only the individuals with a 
fixed loss reported from private­
practice hearing-health professionals 
are targeted for case follow-up. Fol­
low-up consists of a telephone­
administered questionnaire that col­
lects demographic information, 
military history, and detailed infor­
mation on the case's three most re-
cent noisy jobs. The noise-at-work 
questions address what the company 
does, the case's job and department, 
machinery or equipment used, the 
manner of the case's exposure to 
noise at their job, whether the noise 
was intermittent or continuous, 
whether the company provided base­
line or regular hearing testing, the 
availability of hearing protection, 
dates worked in that job, number of 
employees who work at the com­
pany, and whether the company is 
still in business at that location. The 
interviewers are trained in standard­
ized interviewing techniques, and the 
questionnaire takes approximately 
5- 10 minutes to complete. 

Workplace Follow-Up 
After the interview is completed, a 

board-certified occupational medi­
cine physician (KR) reviews the 

patient worked at the facility in the 
last few years, if the patient reported 
there were no baseline or regu lar 
hearing tests administered or no 
hearing protection provided, and if 
the noise was reported to be contin­
uous. An inspection would not be 
recommended for any company 
known to have an HCP; if the case 
last worked at the company 5 or 
more years ago; if the noise is inter­
mittent; for companies exempted 
from full compliance with the noise 
standard, such as those in construc­
tion and agriculture; and for those 
companies that no longer have oper­
ations at the same location, have 
closed, or have moved out-of-state. 

After the physician recommends a 
company for an inspection, an indus­
trial hygienist checks inspection files 
to ensure that a recent Michigan 
Occupational Safety and Health Ad­
ministration (MIOSHA) inspection 
has not already identified and ad­
dressed a noise problem at that com­
pany. If the company has never been 
inspected for noise, an enforcement 
inspection is then scheduled. 

During a MIOSHA inspection, the 
industrial hygienist monitors noise 
levels in the company and assesses 
the company's compliance with 
Michigan's noise standard. If a com­
pany has noise levels at 85 dBA or 
greater for an 8-hour time-weighted 
average, this is referred to as the 
"action level" and a HCP is required 
for all employees exposed. If the 
company has noise levels above 90 
dBA for an 8-hour time-weighted 
average, administrative and engi­
neering controls are required. If these 
controls are not feasible, the com­
pany may use hearing protection de­
vices to decrease their workers' ex­
posures to noise. 

The requirements of an HCP in­
clude the following: measuring noise 
levels to determine if workers are 
exposed to noise at the "action lev-
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(baseline ll'Iiifannuaiffor any em­
ploye~. at or above the "action level"; 
providing hearing protection for 
workers at or above the "action 
level" and requiring hearing protec­
tion if the worker is exposed to 90 
dBA or above; training workers 
about the effects of noise, the use of 
hearing protection, and audiometric 
testing; keeping records of all noise­
monitoring results and audiometric 
test results; instituting administrative 
and/or engineering controls to lower 
noise levels; and evaluating the Hep 
for its effectiveness. The company is 
required to institute changes to ad­
dress any violations of the MrOSHA 
noise standard for which the com­
pany is cited. 

Dissemination of Information 
Upon completion of the inspec­

tion, a copy of the inspector's find­
ings is sent to the company and 
union representative (or to the com­
pany and labor representative, if a 
union does not exist). The report is 
also posted on a company bulletin 
board if any citations for violations 
of any Michigan regulations are is­
sued. The hearing-health profes­
sional who initially reported the case 
is also sent a copy of the report as 
feedback on their efforts to report 
cases to the MOCIS. 

All data collected through case 
interviews and inspections are ana­
lyzed and described annually in a 
summary report. This annual report 
is distributed to all the targeted hear­
ing-health professionals. 

Results 
The MOerS received approxi­

mately 103,400 occupational disease 
reports from 1992-1997, approxi­
mately 10% of which were for hear­
ing loss. From 1992 to 1997, 1477 
individuals with a fixed hearing loss 
were reported by private-practice 
hearing-health professionals to the 
MOerS. During this same period, 
9178 reports of individuals with an 
STS were received. Of the individu­
als with a fixed hearing loss reported 

- by private-practice hearing-health 
professionals, 1378 have been inter­
viewed. The following section re­
ports the results of the information 
obtained during those interviews. 

Demographics 
Ninety-two percent of the inter­

viewed cases with a fixed hearing 
loss were men. Over 90% were 
white, 7.0'70 were African American, 
1.1 % were Hispanic, and 1.3% were 
of other ethnic origin. Over 86% of 

TABLE 1 

the cases were born between 1920 
and 1959, and 7.0% of the cases 
were born between 1960 - 1979. 
Cases include both current workers 
and retirees. 

Industry 
The 1378 cases worked at 1862 

companies where they were ever ex­
posed to noise. Over 70% of these 
1862 companies were in the manu­
facturing industry. Table I shows the 
most recent industry in which the 

Type of Industry and Performance of Regular Hearing Testing at Most Recent 
Company Where Hearing Loss Patients with a Fixed Loss Were Exposed to 
Noise: MiChigan 1992-1997 

Companies 
No Hearing Test 

Standard Industrial Classification (SIC)· (n) n(%) 

Agricultural Production and Services (Ol-0?) 37 20 (54) 
Mining (14) 5 3 (60) 
Construction (15-17) 92 69 (75) 
Manufacturing (20-39) 

Food (20) 20 9 (45) 
Apparel (23) 3 2 (67) 
Wood (24) 11 7 (64) 
Furniture (25) 6 5 (83) 
Paper (26) 15 7 (47) 
Printing (27) 8 6 (75) 
Chemicals (28) 16 5 (31) 
Rubber (30) 22 10 (45) 
Leather (31) 2 1 (50) 
Stone/Clay/Glass (32) 23 17 (74) 
Primary Metals (33) 56 21 (38) 
Metal Fabrication (34) 86 32 (37) 
Machinery (35) 62 30 (48) 
Electronics (36) 7 4 (57) 
Transportation (37) 430 147(34) 
Measuring Instruments (38) 4 2 (50) 
Miscellaneous Manufacturing (39) 14 4 (29) 

Transportation/Commercial Services (40-49) 104 34 (33) 
Trade (50 -59) 39 27 (69) 
Finance, Insurance and Real Estate (60 - 67) 7 4 (57) 
Services (70-89) 

Personal Services (72) 1 (100) 
Telemarketing (73) 2 0-
Automotive Repair (75) 25 16 (64) 
Repair (76) 3 3 (100) 
AmusemenVRecreation (79) 6 4 (67) 
Health (80) 19 8 (42) 
Education (82) 57 37 (65) 
Social Services (83) 4 3 (75) 
Parks (84) 0-
Engineering/Management 1 (100) 
Geology (89) 2 1 (50) 

Public Administration (91-97) 104 59 (57) 

Total 1294' 599 (46) 

., Standard Industrial Classification (1987 Manual). 
t There were 84 companies with an unknown SIC. 
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TABLE 2 
Decade Last Worked and Status of Regular Hearing Testing at Most Recent Company Where Hearing Loss Patients' With 
a Fixed Loss Were Exposed to Noise, by Company Size: Michigan 1992-1997 

Company Size (Number of Employees) 

<25 25-100 100-500 500+ 
% With no % With no % With no % With no 

No. of Hearing No. of Hearing No. of Hearing No. of Hearing 
Decade Patients Testing Patients Testing Patients Testing Patients Testing 

19405 100 100 0 3 100 
19505 3 100 3 100 3 67 7 86 
1960s 2 50 5 60 2 50 12 100 
1970s 6 100 10 80 14 86 31 71 
1980s 20 75 22 77 24 58 110 45 
19905 126 74 113 76 159 47 333 30 

'" For 368 patients, either company size or decade last exposed to noise was unknown. 

TABLE 3 
Decade Last Worked and Status of Regular Hearing Testing at Most Recent Company Where Hearing Loss Patients' With 
a Fixed Loss Were Exposed to Noise, by Industry Type: Michigan 1992-1997 

Decade Last Exposed to Noise and Hearing Testing Statust 

19405 19505 1960s 1970s 1980s 1990s 

industry Type lSi C)' n % n % n % n 

Agriculture (01-07) 100 100 2 50 0 
Mining (14) 0 0 0 0 
Construction (15-17) 0 100 100 
Manufacturing (20-39) 7 86 13 77 15 93 59 
Transportation (40-49) 0 0 5 
Trade (50-59) 0 100 1 0 
Finance (60-67) 0 0 0 
Services (70-89) 0 0 100 0 
Public Administration 2 3 100 3 100 4 

(91-97) 

'" For 284 Patients, either industry type or decade last exposed to noise was unknown. 
t Number of patients; percentage of patients not provided hearing testing. 
~ Standard Industrial Classification code. 

cases were exposed to noise and 
whether the individual had been pro­
vided regular hearing testing. The 
percentages at which the cases re­
ported not receiving regular hearing 
testing ranged from 29% to 100% 
within broad industry categories. 
Overall, 46% of the individuals re­
ported that the most recent company 
at which they worked did not provide 
regular hearing testing. More than 
one patient may have worked at the 
same company; therefore, unique 
companies are not reflected in these 
statistics. 

Workers from the larger compa­
nies were more likely to have had 
regular hearing testing than workers 

from the smaller companies. Over 
70% of the cases who most recently 
worked in companies with fewer 
than 100 employees had no regular 
hearing testing (Table 2). Over time, 
the percentage of companies with no 
hearing testing decreased for both 
small and large companies, although 
the percentage decreased a greater 
amount for the larger companies. 

Table 3 charts the decades during 
which cases were most recently ex­
posed to noise at work, by industry. 
Over time, a greater percentage of 
individuals were provided with hear­
ing testing in manufacturing and 
transportation. Industries not re­
quired by MIOSHA to provide reg-

% n % n % 

3 100 15 87 
100 3 67 

9 89 59 92 
78 148 48 440 33 
40 10 60 75 35 

2 50 29 86 
100 0 3 100 

12 83 87 72 
50 10 60 65 65 

ular hearing tests had high percent­
ages of workers with no regular 
hearing testing, such as construction 
and agriculture. 

Table 4 shows the decades during 
which cases were most recently pro­
vided with hearing protection (ear­
plugs or earmuffs), by industry. Over 
time, the percentage of workers not 
provided hearing protection de­
creased in all industries. The percent­
age of manufacturing workers given 
hearing protection improved the 
most of any industry type. 

The number of years worked in 
noisy jobs ranged from fewer than 5 
years to greater than 35 years. Over 
27% of the noisy jobs worked at 
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Decade Last Worked and Status of Hearing Protection Availability at Most Recent Company Where Hearing Loss Patients' 
With a Fixed Loss Were Exposed to Noise, by Industry Type: Michigan 1992-1997 

Decade Last Exposed to Noise and Percentage with No Hearing Protectiont 

1940s 1950s 1960s 1970s 1980s 1990s 

Industry Type (SIC)' n % n % n % n % n % n % 

Agriculture (01-07) 1 1 2 100 0 3 33 15 47 
Mining (14) 0 0 0 0 1 3 
Construction (15-17) 0 100 100 100 9 33 59 17 
Manufacturing (20-39) 7 86 13 69 15 60 59 42 148 19 440 7 
Transportation (40-49) 0 0 5 60 10 40 75 29 
Trade (50-59) 0 100 100 0 2 50 29 41 
Finance (60-67) 0 0 0 1 100 0 3 33 
Services (70-89) 0 0 0 12 67 87 23 
Public Administration 2 3 3 4 50 10 10 65 20 

(91-97) 

• For 284 patients, either industry type or decade last exposed to noise was unknown. 
t Number of patients; percentage of patients not provided hearing protection (earplugs or earmuffs). 
:I: Standard Industrial Classification (1gB? Manual). 

lasted for fewer than 5 years; almost 
15% were from 5-9 years; over 38% 
were from 10 -29 years; and 19% 
were for 30 or more years. 

Noise in Construction. Of the 1378 
interviewed patients with a fixed 
hearing loss reported to the State of 
Michigan from 1992- 1997, 132 had 
at least par1 of their exposure to noise 
in construction jobs. The following 
presents the details of those con­
struction-related noise exposures. 

The hearing-loss patients exposed 
to noise in construction were mostly 
white (99.2%), male (96.0%), and 
born in the 1930s-1950s (average 
year of birth, 1945). 

At the most recent construction 
job where these 132 individuals were 
exposed to noise, over 96% had no 
regular hearing testing performed at 
their job; however, approximately 
half of these individuals (48. 1%) 
were given hearing protection (ear­
plugs or earmuffs). Table 5 presents 
the decade of most recent noise in 
construction exposures for these in­
dividuals, as well as the status of 
regular hearing testing and access to 
hearing protection. The majority of 
noise exposures in construction were 
recent; 15% of the 100 individuals 
with known decade of exposure oc­
curred in the 1980s, and 67% of the 
most recent noise exposures in con-

TABLE 5 
Most Recent Decade in Which 132 
Patients With Noise-Induced Hearing 
Loss Were Exposed to Noise in the 
Construction Industry, and Status of 
Regular Hearing Tests and Use of 
Hearing Protection: Michigan 1992-
1997 

Not Not 
Given Given 

Regular Hearing 
Hearing Protec-

Total Tests tion 

Decade* n (%) n(%) n (%) 

1950- 1959 2 (2.0) 2 (100) 1 (100) 
1960-1969 6 (6.0) 5 (100) 4 (100) 
1970-1979 10 (10.0) 9 (1 00) 5 (100) 
1980-1989 15 (15.0) 12 (92) 5 (63) 
1990-1997 67 (67.0) 62 (97) 15 (33) 

* Decade was unknown for 32 individu-
als. 

struction occurred in the 1990s. The 
percentages of individuals given reg­
ular hearing tests over time differed 
negligibly. However, the percentage 
of individuals given hearing protec­
tion over time did improve in the 
most recent decades. 

Sixty-three of the 132 individuals 
exposed to noise in construction 
were also exposed to noise in other 
industries, primarily in manufactur­
ing. For these individuals, the aver­
age percentage contribution of noise 

from construction out of the total 
duration of years exposed to noise in 
any job was 49% (standard deviation 
[SD], 30%; range, 2%-98%). Four of 
the 63 individuals were not included 
in these percentages because the du­
ration of years worked by industry 
type was unknown. 

Among the 69 individuals who 
reported noise exposures only in 
construction, the same patterns exist 
as when we examined all 132 indi­
viduals exposed to noise in construc­
tion and other jobs. Most of the 
patients exposed to noise only in 
construction were not given regular 
hearing testing (96.1 %), although 
over half were provided with hearing 
protection (57.5%). Further, most of 
these individuals were most recently 
exposed to noise in the 1980s (14%) 
and 1990s (82%). Again, it was in 
the more recent decades that these 
individuals were given hearing pro­
tection (Table 6). Some individuals 
had a relatively short duration of 
exposure to noise, with 25% working 
for 5 or less years (Table 7). The 
average number of years worked in 
construction-only jobs was 18.6 
years, with an SD of 12.8 years. 

Enforcement Inspections 
Upon evaluation of the completed 

interviews and review of files of 
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TABLE 6 
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Most Recent Decade Exposed to Noise for 69 Patients with Noise-Induced 

Hearing Loss Who Were Only ExpoSG.-:J to Noise in the Construction Industry, 
and Status of Regular Hearing Tests and Use of Hearing Protection: Michigan 

1992-1997 

gram for occupational NIHL began 
in 1993, otolaryngologists, audiolo­
gists, speech and hearing clinics, oc­
cupational health nurses, and mobile 
audiometric testing vans were tar­
geted to receive information on the 
reporting law, with the expectation 
that they would report a different 
segment of the occupational NIHL 
population than that of the compa­
nies who had been reporting until 
that time. 

Total 

Decade" n(%) 

1950-1959 1 (2.0) 
1960-1969 1 (2.0) 
1970-1979 0-
1980-1989 7 (14.0) 
1990-1997 41 (82.0) 

* Decade was unknown for 19 individuals. 

TABLE 7 
Duration of Years Worked for 69 
Patients with Noise-Induced Hearing 
Loss Who Were Only Exposed to 

Noise in Construction Jobs: Michigan 
1992-1997 

Duration* Number (Percentage) 

1-5 14 (25.0) 
6-10 7 (12.5) 

11-15 1 (1 .8) 
16-20 9 (16.1) 
21-25 7 (12.5) 
26- 30 7 (12.5) 
31-35 6 (10.7) 
36 -40 2 (3.6) 
41-45 3 (5.3) 

Total 56 (100) 

" Duration was unknown for 13 individu­
als. 

prior MIOSHA inspections at the 
facilities where the interviewed cases 
were exposed to noise, 43 enforce­
ment inspections were conducted 
(Table 8). Of the 43 companies in­
spected, 23 had noise levels above 
the MIOSHA action level of 85 dBA 
at the time of the inspection, and 17 
of those had either no HCP or one 
which was deficient. Thirty-one of 
the 43 companies were in manufac­
turing, four were in the wholesale or 
retail trade industry, one was in con­
struction, four were in services, one 
was in transportation, and two were 
in government. There were 758 
workers in areas with similar expo­
sures to noise who were potentially 
protected from further levels of ex-

Not Given Not Given 
Regular Hearing 

Hearing Tests Protection 

n (%) n (%) 

1 (100) 1 (100) 
1 (100) 1 (100) 

7 (100) 3 (60) 
37 (97) 9 (32) 

cessive noise in the 17 inspections 
lacking an HCP or having a deficient 
HCP. 

Discussion 
Prior to 1993, most of the reports 

of work-related hearing loss were 
from company medical departments 
that had HCPs and were therefore 
reporting workers with STSs as part 
of those programs. These companies 
were aware of their noisy work areas 
and actively working to monitor and 
reduce exposures to noise. When 
Project SENSOR's emphasis pro-

TABLE 8 

While the number of reports of 
work-related hearing loss submitted 
to the state has remained at approxi­
mately 2000 each year since 1993, 
the percentage of reports from the 
private-practice hearing-health pro­
fessionals not associated with a par­
ticular company has increased each 
year, from less than 1% in 1993 to 
27% of total hearing-loss reports in 
1997. 

Although the number of reports 
from the targeted hearing-health pro­
fessionals has greatly increased since 
the MDCIS began its special empha­
sis program, we know that reporting 
is far from complete. We estimate 
that there are approximately 450 au­
diologists and 150 otolaryngologists 
in the state, representing an esti-

Forty-Three Companies Inspected at Which Patient Reported He Had Not 
Received Audiometric Testing: Michigan 1992-1997 

Industry (SIC)' 

Construction (15-17) 
Manufacturing (20-39) 

Transportation (40-49) 
Trade (50-59) 

Services (70 - 89) 

Government (91-97) 

Above MIOSHA 
Noise Standardt 

No (1) 
Yes (8) 
Yes (10) 

No (4) 

No (9) 
No (1) 
Yes (1) 
No (3) 
Yes (2) 
No (2) 
Yes (2) 

* Standard Industrial Classification. 

HCP' 

No (1) 
No (8) 
Yes (10); 5 were 

deficient 
Yes (4); 2 were 

deficient 
No (9) 
Yes (1); deficient 
No (1) 
No (3) 
No (2) 
No (2) 
Yes (2): 1 was 

deficient 

t Number of companies shown in parentheses. 
:j: Hearing Conservation Program. 

Number of 
Employees 

Total No. Range 

30 
244 2-75 

2324 1-1250 

1417 19-1000 

1021 3-400 
2 
3 

728 1-477 
17 7-10 
23 8-15 
18 2-16 
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TABLE 9 
Estimates of the Number of Blue-Collar Workers in Michigan Exposed to 

Excessive Levels of Noise, by Industry Type 

Total No. of % Exposed to No. 01 Workers 
Industry (SIC)' Workerst Noise* Noise-Exposed 

Mining 
Mining (10-12, 14) 7900 66.74 5272 
Oil and Gas Extraction (13) 2100 91.25 1916 

Construction 
General Building Contractors (15) 26100 87.37 22803 
Heavy Construction (16) 11700 81.21 9501 
Special Trade Contractors (17) 88700 88.02 78073 

Manufacturing 
Food (20) 32300 30.86 9968 
Textiles (22) 400 40.94 164 
Apparel (23) 16400 16.16 2650 
Lumber and Wood (24) 13700 38.38 5258 
Furniture (25) 25900 35.77 9264 
Paper (26) 15600 33.37 5206 
Printing (27) 24900 22.58 5622 
Chemicals (28) 22000 17.81 3918 
Petroleum and Coal (29) 900 27.12 244 
Rubber and Plastics (30) 50700 24.86 12604 
Leather (31) 3300 6.48 214 
Stone, Clay and Glass (32) 12400 23.76 2946 
Primary Metals (33) 28400 44.13 12533 
Fabricated Metals (34) 101600 36.89 37480 
Machinery, except Electrical (35) 86200 21.32 18378 
Electrical Machinery (36) 24500 8.82 2161 
Transportation Equipment (37) 198600 22.63 44943 
Instruments (3S) 10500 12.95 1360 
Miscellaneous Manufacturing (39) 5100 17.71 903 

Transportation 
Freight (42) 38800 3.86 1498 

Trade 
Wholesale (50,51) 169200 23.60 39931 
Retail (53-58) 822400 21.09 173444 

Services 
Financial (60-67) 188000 0.33 620 
Other (70-79, except 75) 573500 21.56 123647 
Automotive (75) 49600 50.43 25013 
Health (80) 581800 3.40 19781 

~ Standard Industrial Classificat ion (1987 Manual). 
t Source: Bureau of Labor Statistics, Michigan Employment Security Commission, Current 

Employment Statistics. 1996 Annual Report of Michigan ProductionlNonSupervisory Workers. 
t Source: National Institute for Occupational Safety and Health, Criteria for a Recom~ 

mended Standard, Occupational Noise Exposure Revised Criteria 1996. [August 12, 1996, 
DHHS (NIOSH) Publication No. 96~XXX, Table 2~ 1.] Percentages are estimates based on data 
collected in the National Occupational Exposure Survey (NOES). 

mated 42 individual and 80 group 
practices. Only 14% of practices or 
practitioners reported a case in 1997, 
even though the number of individ­
ual or group practices reporting pa­
tients with work-related hearing loss 
increases each year as more of these 
professionals comply with Michi­
gan's reporting law. Increased sup­
port by the state's audiologists and 
otolaryngologists is needed to fully 

document the effects of excessive 
noise on Michigan' s workers. To this 
end, we are continually working on 
further ways to direct our outreach 
and education efforts in order to 
bring about increased reporting. 

The potential number of individu­
als who should be reported is much 
larger than the number of reports 
received. In Michigan, we estimate 
there are currently, at minimum, 
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176,000 manufacturing production 
workers, 110,500 construction work­
ers, 7,200 miners, and 213,500 blue­
collar workers in wholesale and re­
tail trade exposed to daily noise 
levels of 85 dBA or greater. I ,3 Table 
9 provides estimates of blue-collar 
workers in Michigan who are ex­
posed to excessive levels of noise, by 
industry type. Furthermore, based on 
data from the National Health Inter­
view Survey, we would expect ap­
proximately 86,000 workers in 
Michigan to have work-related hear­
ing loss' 

The reports received are mainly of 
men 30-60 years of age who work 
in large manufacturing facilities. 
However, there are a surprising num­
ber of younger workers (7% born 
1960- 1979) and an equally surpris­
ing number of workers with short 
durations of exposures to noise (27% 
<5 years, 15% 5- 9 years). In addi­
tion, the reports from the state's pri­
vate-practice audiologists and otolar­
yngologists identified some less 
obvious types of industries in which 
exposures to excessive noise may 
occur, such as telemarketing, health 
services, and education (Table 1). 

Interviews of the 1378 cases sug­
gests that 46% of the companies 
where they were exposed to noise 
did not provide any HCP or provided 
an incomplete one, as the individual 
reported not receiving regular audio­
metric testing when he or she was 
working there. Over time, the per­
centage of companies providing au­
diometric testing has increased, ex­
cept for companies with fewer than 
100 employees and workers in the 
construction and agriculture indus­
tries. The percentage of companies 
providing hearing protection has also 
increased over time for all industry 
types. This trend is not surprising, 
because improvements in manufac~ 
turing would follow along with 
amendments in federal Occupational 
Safety and Health Administration 
(OSHA) and MIOSHA regulations, 
while the construction and agricul­
ture industries are industries for 
which OSHA and MIOSHA are not 
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able to enforce the federal hearing 
standard: "Specifically, the Hearing 
Conservation Amendments do not 
cover noise-exposed workers in 
transportation, oil/gas well drilling 
and servicing, agriculture, construc­
tion, and mining, . ... ,,1 

Enforcement inspections of facili­
ties, based on patient interviews, 
have identified companies with ex­
cessive noise levels that lack HCPs 
or have deficient ones. The resultant 
citations for violations of the noise 
standard, therefore, work toward pre­
venting occupational NIHL among 
similarly exposed coworkers of the 
index cases we identified and inter­
viewed. 

Despite the fact that construction 
sites can be quite noisy, with, for 
example, jackhammers and other 
heavy machinery and equipment op­
erating at 90- 130 dB, this is one 
industry that is grossly underserved 
by the law and for which our data 
demonstrate a lack of initiative on 
the part of the industry to protect its 
workers. A re-evaluation of the noise 
standard as it applies to construction 
and other minimally covered indus­
tries is needed. 

The primary goal of the surveil­
lance activity was to identify work­
places with excessive noise levels 
that lacked HCPs for its workers and 
consequently direct those companies 
to comply with MIOSHA regula­
tions. However, some factors may 
have affected our results , including 
non-occupational exposures to noise; 
changes over time (both improve­
ments and decrements) in levels of 
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noise exposures; and changes over 
time in the use of hearing protection. 

While it is true that non-occupa­
tional noise exposures could have 
contributed to a patient's hearing 
loss, it was the professional judg­
ment of the hearing-health profes­
sional that noise at work represented 
a significant contribution to their pa­
tient's hearing loss. Indeed, in addi­
tion to hazardous noise at work, the 
hearing-health professional would 
have evaluated other possible factors 
that would influence their patient's 
hearing ability, such as recreational 
noise, metabolic and circulatory fac­
tors, age, ototoxic drugs, illness, and 
trauma.'·6 Furthermore, while 
changes over time in noise levels and 
hearing protection use may have oc­
curred at the locations where the 
patients were exposed to noise, our 
interviews with the patients included 
questions to address these issues. 
From a surveillance perspective, the 
program has provided meaningful in­
terventions in companies that were 
not adequately protecting their em­
ployees' hearing. 

Occupational NIHL is an insidious 
condition that may take years to de­
velop to a stage where it affects an 
individual 's ability to communicate 
in the workplace, in social situations, 
and at home.7 Prevention of deficits 
in hearing, especially in a workplace 
where an individual' s hearing helps 
protect them against many types of 
risks and accidents, is an important 
public health issue that may often be 
overlooked or the importance of 
which may be understated. Through 

surveillance ·of. work"elate.d _h~ar"";;" . 
loss in Micl'Ugan,' along with work­
place interventions, the state is work­
ing" tei reduce the burden of hearing 
loss among its workers. 
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