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Occupational noise-induced hearing loss is the second most self-reported occupational illness or injury in
the United States. Among coal miners, more than 90% of the population reports a hearing deficit by age 55. In
this formative evaluation, focus groups were conducted with coal miners in Appalachia to ascertain whether
miners perceive hearing loss as a major health risk and if so, what would motivate the consistent wearing of hear-
ing protection devices (HPDs). The theoretical framework of the Extended Parallel Process Model was used to
identify the miners’ knowledge, attitudes, beliefs, and current behaviors regarding hearing protection. Focus
group participants had strong perceived severity and varying levels of perceived susceptibility to hearing loss.
Various barriers significantly reduced the self-efficacy and the response efficacy of using hearing protection.
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Noise is one our most pervasive and entrapping pollutants, invisibly damaging the
hearing of more than 28 million Americans.1 Research shows that more than 90% of coal
miners experience moderate to significant hearing loss by retirement; moreover, by age
25, coal miners have about as much permanent damage to their hearing as a nonnoise-
exposed worker by age 55.2,3 Although technology and ecological advancements are
helping to reduce noise pollution, the noise levels underground still necessitate individual
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hearing protection.4 As a result, researchers from the National Institute for Occupational
Safety and Health (NIOSH) have made hearing conservation a top priority.

It is well documented that culture shapes what is perceived as a health risk.5 In the coal
mining tradition, health concerns have been limited to black lung disease and the wearing
of protective clothing (i.e., helmet, gloves, coveralls), not hearing loss.6 Hence, the pur-
pose of this article is to bring hearing loss into focus as a significant health threat with
miners and to determine the most effective means of motivating them to protect their
hearing. To focus on mining worker behavior change to adopt the use of hearing protec-
tive devices (HPDs) the Extended Parallel Process Model (EPPM),7 was used as the theo-
retical framework with two goals for this endeavor: (a) to assess the coal miners’ knowl-
edge and perceptions toward hearing loss and the wearing of HPDs as they relate to
constructs of the EPPM and (b) to determine how the model may help practitioners design
messages for hearing loss prevention campaigns.

OCCUPATIONAL NOISE-INDUCED
HEARING LOSS (NIHL) AMONG COAL MINERS

Noise is defined as “any unwanted auditory signal, a signal that interferes with the
detection and discrimination of sound” (p. 1079).8 NIHL refers to the sudden or gradual
loss of hearing as a result of intense or extreme noise exposure. NIHL can occur through
either traumatic and rapid noise exposure, such as a gunshot or explosion, or gradual,
long-term exposure to hazardous sounds.9 The destructive quality of noise is related to its
intensity and duration, where intensity is established in decibels (dB). Small increases in
decibel increment (e.g., from 20 to 25 dB) actually double the decibel level a hundredfold
in intensity.10 Despite individual differences (e.g., genetics) for susceptibility to noise,
one established characteristic of NIHL is that more intense and/or longer duration noise
exposure will lead to moderate to severe hearing loss.6

Given the seriousness of NIHL, the Mine Safety and Health Administration (MSHA)
has implemented new engineering controls to reduce noise level. Yet current technology
still necessitates additional hearing protection.4 According to the Occupational Safety
and Health Administration guidelines, effective hearing conservation program are more
than technological advances. It also includes training workers in the use of hearing pro-
tection and audiometric testing.11 As a result, this formative evaluation focuses on just
one piece of the larger puzzle.

Coal miners should receive no more than 90 dB in an 8-hour working day.9 Data4 sug-
gest that noise exposure measurements (made by MSHA personnel at a coal mine during
a three-shift period) for longwall shearer operators exposure was 97 dB with maximum
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exposures of 116 dB. Similarly, roof bolters had an average exposure of 98 to 108 dB,
with a maximum exposure of 115 dB. Continuous miner operators and continuous miner
helpers recorded 95 to 100 dB, with maximum exposures of 118 dB. With these exposure
levels in mind, every longwall shearer operator, roof bolter, continuous miner operator,
and continuous miner helper is overexposed based on current MSHA noise standards.
Thus, miners must actively protect their hearing.

To be in compliance with MSHA noise standards, miners who exceed 90 dB in an 8-
hour shift must decrease exposure by half for every 5 dB added. Hence, a rise from 90 to
95 dB requires a reduction in noise exposure by 4 hours (MSHA standard, 30CFR section
70.510). Individual hearing protection significantly reduces exposure, thereby increasing
the amount of time available to work underground. Earplugs have been reported to be the
most effective method (up to 85% noise reduction), with earmuffs less effective (averaging
12% noise reduction) and semiaurals the least effective (around 3% noise reduction).12

Regardless of the device used, it is important to correctly fit test the product to each
worker and have the worker wear the device consistently to ensure proper hearing protec-
tion. Yet research indicates that less than 10% of the existing hearing conservation pro-
grams (HCPs) conduct fit testing or enforce continued wearing of HPDs.13 Therefore, it
becomes important to understand how to help these individuals to prevent NIHL.

THEORETICAL FRAMEWORK: THE EPPM

Fear appeal messages have been useful in behavior change as they highlight the risk(s)
an individual faces for performing or not performing a recommended action. In coal
mines, workers face significant risks if affected by NIHL, including self-injury or team
member injury.4 Hence, the EPPM is offered as a theoretical framework for how individu-
als might process fear appeals related to hearing conservation.

Although several theoretical frameworks could be used to examine this context, such
as the Parallel Process Model (PMM)14-16 or Protection Motivation Theory (PMT)17,18

the EPPM7 was selected. The EPPM is based on the explanatory mechanism of
Leventhal’s14,15 PPM with Roger’s17,18 PVT research focusing on what makes fear appeals
work. Specifically, the EPPM utilizes the protection motivation theory linkages among
perceived levels of severity, susceptibility, response efficacy, and self-efficacy that lead to
message acceptance and, ultimately, attitude, intention and behavior changes. Yet PMT
does not specify directly in either the original or the revised model when and why people
reject these recommendations. In a similar fashion, the PPM offers the distinction
between generative cognitive and emotional reactions as viewed in the EPPM. The PPM,
however, argues that protection behavior stems from attempts to control a real or potential
threat (cognitions), not attempts to control fear resulting from the process (emotions).15 In
comparison, the EPPM offers 12 specific propositions and predictions as to the separate
conditions under which fear/emotion and danger/cognition responses should occur,
thereby elucidated why fear appeals messages should both succeed (i.e., danger control)
and/or fail (i.e., fear control) (for a full review, see Witte7, 32). Although both the PVT and
PPM are very useful frameworks for viewing responses to fear appeals messages,
the EPPM appears to be a more inclusive framework for conducting this formative
evaluation.

Since its inception, the EPPM has been used extensively across a variety of topics
(e.g., tractor safety, skin cancer, and AIDS) and populations (e.g., farmers, Hispanics,
and Taiwanese students).19-24 The EPPM suggests that when presented with a risk mes-
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sage, individuals engage in two appraisal processes which produces one of three out-
comes (see Figure 1).

First, individuals appraise whether they are susceptible to the identified threat and
whether the threat is severe. Perceived susceptibility is the extent to which an individual
feels at risk for a particular health threat, whereas perceived severity is the extent to which
an individual believes the threat to be serious or harmful. If the threat is perceived as either
trivial or irrelevant, they will ignore the risk message and not even think about recom-
mended behaviors (because the threat is not of concern to them).

Second, if individuals believe they are susceptible to a severe threat (i.e., high per-
ceived threat, which comprises both perceived susceptibility and perceived severity) and
fear is aroused, they are motivated to act and appraise the extent to which the recom-
mended response effectively deters the threat (i.e., response efficacy) and the extent to
which they are able to perform the recommended response (i.e., self-efficacy). When per-
ceived threat is high and individuals believe themselves able to perform a recommended
response that effectively minimizes the threat, they will control the danger and follow the
recommended guidelines. However, when the perceived threat is high but individuals
doubt their ability to effectively minimize the threat (such as personal, social or physical
barriers), they turn instead to controlling their fear and engage in denial, or defensive
avoidance. In sum, perceived threat (i.e., perceived susceptibility and severity) motivates
action. Perceived efficacy (i.e., recommended response efficacy and self-efficacy) deter-
mines whether individuals control the danger and make behavioral changes or control
their fear through psychological defense mechanisms, such as defensive avoidance or
reactance.

According to the EPPM, coal miners who perceive hearing loss to be a significant
health threat and believe that hearing protection is effective are more likely to make a cog-
nitive choice to engage in protective health behaviors (i.e., danger control). In contrast,
miners who are afraid to confront potential hearing loss, or think HPDs do not work and
do not want to invest time in finding the most appropriate form of hearing protection, are
likely to focus on their emotional response. These individuals are likely to ignore or react
to the advocated message leading to continued HPD disuse (i.e., fear control). Therefore,
if the study reveals that miners’ attitudes, beliefs, perceptions, and behavior are in the
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opposite direction necessary to promote health behaviors, then the EPPM provides spe-
cific guidelines to induce threat and efficacy. It also assists practitioners as subjective
norms and message channel preferences of the mining culture are measured (i.e., atti-
tudes, beliefs, and behavior of the miners) to message recommendations for future NIHL
campaigns.

METHOD

Research Design. A theoretically constructed focus group protocol administered to
four different groups was considered to be the most appropriate methodological tool to
assess the coal miners because of the ability to access complex psychological and social
group processes associated with health and behavior.25,26 Focus groups were conducted
until answers and results produced significant overlap, thereby assuring that all potential
variability has been displayed.26

Participants. A sample of 31 miners participated in four focus groups (ranging in size
from 7 to 9 miners per group). Miners were volunteers from four mines: two moderate-
sized mines (100 miners employed) in Indiana, Pennsylvania; and two smaller mines (65
miners employed) from Fairmont, West Virginia. The participants were male, with the
exception of one female coal miner who was present for one session. Across the four
groups, average coal miner age was 37, with years spent in coal mining ranging from 15
to 30 years. When analyzed separately, ages ranged from 29 to 51, with 10 to 30 years in
the mining industry, for West Virginia; and 30 to 47, with 11 to 26 years in the mining in-
dustry, for Pennsylvania. No significant differences emerged between the ages and years
in mining between the groups.

Procedure. Participants were told the United Mine Workers of America (UMWA) was
interested in understanding whether miners perceived hearing loss as a major problem.
The purpose was to improve safety campaign messages addressing this topic. After pro-
viding informed consent, participants were told they would be videotaped and audio-
taped to ensure accurate transcription and paid $25 for their time. Each focus group lasted
approximately 11

2 to 2 hours. Participants were reminded their responses would remain
anonymous and they should give complete, honest answers as their supervisors would not
be privy to the information. At the conclusion of the focus groups, participants were
thanked, paid $25 for their time, and told they would receive study results at the conclu-
sion of the larger project.

Focus Group Protocol. Focus group questions were derived from the EPPM (i.e., per-
ceived susceptibility, perceived severity, response efficacy, and self-efficacy) and dis-
cussions with researchers from NIOSH who serve this population on a continuous basis.
The first author may be contacted for a version of the protocol used for this formative
evaluation.

Pilot Tests. The focus group protocol was pretested in three ways. First, all research
team personnel assessed the protocol for construct and face validity. Second, researchers
met with NIOSH and MSHA personnel to review the protocol for completeness, accu-
racy, and flow. Third, the focus group protocol was pilot-tested with members of the
UMWA to determine (a) flow/content of the protocol, (b) language usage (literacy com-
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prehension and language appropriateness), and (c) introductory procedures (e.g., scripts
and participant engagement). (See Krueger.29)

Recruitment Phase. UMWA members and NIOSH personnel from the Office of Dust
Control and Toxic Substances, Pittsburgh Research Laboratory, Pennsylvania, assisted in
focus group recruitment. Personnel received a packet of information with project descrip-
tion and recruitment materials, including flyers and signup sheets. Miners were recruited
for sessions before and after work shifts. Personnel set up for the site, day, and time of the
focus groups for data collection.

Analysis. The audiotapes of the focus groups were professionally transcribed. Video-
tapes were not used for formal analysis but clarification if a portion of the audiotapes was
poor. Three research team members analyzed the common themes from the transcripts
according to a previously constructed coding scheme. The intercoder reliability (kappa =
.88) was considered acceptable.33 Disagreements were solved by roundtable discussions
and reanalysis of the transcripts, which raised the intercoder reliability (kappa = .92). Ta-
ble 1 summarizes the results of the unitized categories of this study. (For the barrier analy-
sis, see Patel et al.27)

RESULTS

Each of the dimensions of the EPPM were evaluated (i.e., susceptibility, severity, self-
efficacy, and response efficacy) in addition to subjective norms and participants’ channel
preferences.

Perceived Susceptibility of Hearing Loss. All miners reported the concept of hearing
loss as potentially scary and frightening. Comments ranged from “it got me 10 years ago”
to “I got permanent damage to the right ear. I mean it’s really bad and I always got the con-
stant ringing.” Although NIHL was perceived as a significant threat, there were signifi-
cant differences in awareness of susceptibility. All West Virginia participants reported
knowing someone with NIHL, whereas only a majority from Pennsylvania reported
knowing those with NIHL. Across both states, however, all miners reported high personal
risk and many reported current hearing loss. Participants who knew others with moderate
NIHL reported greater susceptibility for future NIHL risk.

Whereas most reported a high noise environment and described their personal experi-
ences with hearing loss (i.e., tinnitis, high-range frequency loss, turning head to hear oth-
ers, and lip reading), several believed they experienced maximum hearing loss and “not
much more damage could be done.” For example, “I’m already deaf in the left ear and the
right’s pretty bad, there’s nothin’ going to help or hurt me for that matter” and “ I didn’t
use hearing protection, but now it’s a case of too little, too late” were common responses.
Many said they did not know how much noise exposure they received daily and therefore
had a difficult time assessing susceptibility. For example, “does anyone know where
we’re at for decibels” and “I wonder what the difference is between the scrubber and up at
the face [where drilling occurs].” Most participants recognized the potential for NIHL by
retirement, but were unable to determine their daily noise exposure.

Perceived Severity of Hearing Loss. Participants recognized NIHL as horrible, seri-
ous, harmful, permanent, and affecting their quality of life. No significant differences of
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perceived severity were reported between the groups. Participants at all four mines re-
ported that about half of their coworkers had some form of NIHL (e.g., tinnitis, loss of
high-range frequencies, or deafness).

All participants reported decreased hearing in time and increased difficulty engaging
in conversation where background noise persisted (e.g., restaurants and stores). Many
admitted they did not want to access hearing screenings or tests because that would
require recognition of the severity of the hearing loss (e.g., “I haven’t had a hearing test in
more than 15 years and I’m not planning on one” and “Does anyone here remember when
they last had their hearing tested? I don’t even want to know.”). One explanation for the
reduction in perceived severity was their inaccurate knowledge about noise exposure
from other teams operating in the workstation vicinity. Several reported that, “You don’t
need to wear ’em if the duster isn’t on and you’re in the back [of the operation]” or “I only
wear them while at the face [where drilling occurs].” They believed their immediate envi-
ronment led to NIHL, as noise emanating from other teams was of little consequence.

Response Efficacy. Most participants perceived hearing protection to be moderately
effective. Some reported that “it really absorbs the sound” and “after wearing my [ear]
muffs for two weeks, I could really see a difference.” Participants from West Virginia,
however, were much more likely to wear HPDs than those in Pennsylvania because they
thought they worked.

Pennsylvania participants believed HPDs were only slightly effective in reducing
overall environmental noise and they created more problems than solutions. For some,
HPDs made perceived hearing loss worse. One participant reported, “When I have the
machines on, the pig operator has [a] constant clanging, pounding, pounding. The muffs
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Table 1. Recommendations of Respondents for Effective Hearing Loss Awareness and
Protection

Beliefs to change Lack of multiple types of hearing protection devices (HPDs) available;
lack of replacement parts for HPDs; environmental noise too great for
HPDs to handle; miners lose hearing while wearing HPDs

Beliefs to introduce Hearing protection does not drown out roof talk; hearing screenings should
be conducted yearly; hearing protection must be worn regularly for ben-
efit; hearing protection must be worn continuously, even when team is
not immediately mining

Beliefs to reinforce Hearing protection protects against noise hazard; wearing HPD regardless
of other miner’s nonuse or irregular use of protection; wearing protec-
tion is easy to do; wearing protection minimizes severity of damage;
using hearing protection is low-cost

Improvements in self-efficacy Cooler HPDs to wear in mines; how to keep hearing protection clean;
learning to communicate while wearing HPDs; overcoming roof-talk
while wearing HPDs; finding HPDs that fit well for continuous wear

Channel preferences Direct mail; helmet stickers; UMWA newsletter; local mining office flyers,
bulletins; postcards, pamphlets, and brochures in union offices

Source preferences Doctor/health care provider; Mine Safety and Health Administration
(MSHA) and/or UMWA representative; local safety administrator;
miner with current hearing loss; NOT wife or family

Information to include Personally relevant, humorous text; list of HPDs available; noise-induced
hearing loss (NIHL) statistics; availability and locations for hearing
screenings; address hearing loss with reduced quality of life; constant
need to monitor hearing loss, wear HPDs



are like a metal canopy over you and there’s nothing to absorb the sound other than your
ears and its drone, drone, drone.” Another said, “You’re already straining to listen be-
cause of that machine, and now put your plugs in, and tell me how in the world can you
hear above the hummin’ in your ears from the machine and do your job properly?” For
some miners, HPDs were equated with the amplification of noise. In reality, HPDs pri-
marily block high-frequency noise but not the low-frequency noise that is also a major
source of stress on the ears.34 Overall, a greater concern existed for job professionalism
and others’ safety underground than personal safety.

Some participants, however, felt that teammate safety also translated into personal
safety (and used this as an excuse not to wear HPDs). When working underground, min-
ers listen for shifts in bedrock and rock layers known as “roof talk” to determine if the
bolted ceiling will cave in. They believed that “hearing is the only protection you have
from it [a bad roof] and if you aren’t sure of what you’re hearing, you just had to know”
and “we’re so confined in there and even if you can’t hear the echo, those sound waves are
still bouncing around and I need to hear ’em.” Although participants from Pennsylvania
appeared more concerned than those from West Virginia, all four groups discussed the
topic. Thus, it appears that these individuals are more concerned with immediate survival
underground than the nuisance of hearing loss. Interestingly enough, none of the miners
discussed the possibility of not using HPDs and going deaf, another condition in which
hearing “roof talk” would be extremely difficult.

Self-Efficacy. Many participants identified that the self-efficacy barriers for HPDs
were stronger than those associated with response efficacy. Their concerns ranged from
comfort, hygiene of HPD products, and cost, to their inability to want to make a behavior
change. For example, most Pennsylvania participants reported standard HPDs as too
warm for daily use. At one mile underground, the temperature can be stifling, and as one
said, “When you’re down here on a shift you want to peel your clothes off, especially in
the summertime, that’s when it’s really awful.”

In terms of hygiene, their concern related to their ability to use the product correctly.
Participants complained that some earplugs were too small and fell out of their ears.
Although some put the plugs back in after they had been on the ground, others threw them
away because of the potential for ear infections. As one participant related, “After taking
them out and putting them back in each time we finished a section, I started getting ear
infections. Now, I have to have my ear flushed every 2 to 3 months.” Some also admitted
being lax and not changing their earmuff inserts often enough (to keep the ear canal safe
from noise and maintain cleanliness).

A third concern was cost. Although mine facilities are required to provide hearing pro-
tection, there appeared to be an ecological issue associated with participant self-efficacy.
For example, West Virginia participants reported a constant shortage of replacement parts
for the earmuffs. Yet in acknowledging a shortage, only one miner across both groups dis-
cussed purchasing his own hearing protection and replacement parts. More research is
required to further assess if requested replacement parts were unavailable, if operation
facilities did not carry specific parts for particular devices, or if individuals were only
willing to use specific HPDs and a shortage existed for only those types of parts (and not
others supplied).

Age and longevity in the mining industry also served as barriers for HPD use. Many
reported ignoring their NIHL as it can be “hard to teach an old dog new tricks” and it was
“probably too late to protect what I got.” Several reported that “I have found myself the
last couple of years turning my head a lot [to hear conversations], that’s when I knew I got
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it [hearing loss]” and “I wish I had started years ago. I mean I’m 40 years old and I’m one
of the younger ones in there.” Most believed that it is necessary to have hearing conserva-
tion and require hearing protection for new workers. Yet some older workers (those in the
mine for 25 to 30 years) did not view themselves as still able to protect what hearing they
still had or discus their duty as role models for younger workers.

When participants were asked what they believed would increase HPD wear, there
was general agreement that improved comfort was a priority. Miners reported a positive
attitude with HPDs when they believed it could be performed easily and effectively. Yet
West Virginia participants reported a preference for a particular type of HPD that fit better
than those provided by their facility (although participants perceived the brand was not
always replaced due to financial cost).

Subjective Norm. Across the groups, participants believed that both across the profes-
sion and within their mines, HPDs were becoming regular use equipment. When asked to
estimate the number of individuals wearing hearing protection, most estimated it was be-
tween 50% and 70%. Yet participants cautioned that their estimation did not reflect con-
tinuous wear but rather that hearing protection is worn during different times of the day
depending on the equipment operated. As one participant explained, “The guy who is at
the face wears his most of the time, I only wear mine when the scrubber is on [due to dif-
fering noise levels].” Others agreed, stating, “When I bolt I’ll put ’em on and then I’ll drill
the first row or two without ’em so I can hear what the roof sounds like” and “he flips his
muffs up and down all day.” Despite strong reporting for coworkers, focus groups partici-
pants estimated their own HPD use between 10% and 20% a day.

Despite participant perceptions of soaring HPD use industry-wide, hearing protection
was viewed as an individual choice. Participants reported they did not believe they could
influence coworkers to wear their hearing protection regularly. As one participant com-
mented, “Jim here has been wearing his for more than 10 years, he’s the smart one, but if I
was to tell everyone it wouldn’t work” and “we are responsible to each other under-
ground, but we don’t tell each other what to do.” Again, there appeared to be a conundrum
between personal safety and the safety of teammates underground.

Despite their many objections to HPDs, participants who wore hearing protection and
challenged their teammates to try them for a week or two realized they all could hear ver-
bal directions using protection when actively mining. Several noted that “after about a
week, I can hear what he says to me, just takes time to get used to it” and “he’s the smart
one [referring to a coworker who has worn hearing protection for years underground], bet
now he can hear better than me above ground.” Still, those trying hearing protection for
the first time found that they had to try several different options before finding one that fit.
Again, concerns were raised that “the plugs are too loose” and “the earmuff doesn’t cover
my entire ear, so I don’t feel protected.” Although mining facilities are required to provide
hearing protection, proper fit (thereby affecting comfort) remained one of the most sig-
nificant barriers. Royster and Royster12 reported similar concerns, as 76% of companies
in the United States where hazardous noise levels exist do not conduct fit testing of
hearing protection before it is dispensed to workers.

On a positive note, miners reported never teasing those who wore HPDs, either consis-
tently or intermittently. Although they joked about the hazards of the mining industry,
hearing loss was a serious concern. “Hearing loss is just as bad as getting black lung,” one
participant reported. Most agreed, saying, “I’ve never heard anybody tease anybody
about hearing, maybe he can’t see or can’t sing, but there’s nothin’ funny about jaggin’
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anybody about that.” The consensus was that hearing loss was serious both personally
and professionally.

Channel/Source/Message Preferences. When asked about what information they
would like to receive about hearing conservation and how they would like this informa-
tion transmitted, some participants believed that just discussing this topic was a step in the
right direction. Several reported, “This is the first time I’ve had a chance to talk or even
think about it” and “we’re glad to know that you care and are concerned about us, we need
more information.”

Focus group participants said they wanted to learn more about hearing loss and protec-
tion in the UMWA newsletter “like we learned about the black lung.” Another channel for
preventing hearing loss revolves around the use of helmet stickers. According to partici-
pants, helmet stickers are collected and traded and serve as reminders of important min-
ing events and industry information. They are akin to the safety posters (e.g., “Think
Before You Act,” “Safety—Insurance for You and Your Family,” “Careless Is Danger-
ous,” “Think, Your Actions Can Harm Others,” and “If You Need Help, Ask!”), which
remind workers of a particular message as they travel in and out of the mine. Several also
inquired about access to information—“Can we get a pamphlet or flyer?” or “Would
something be sent to us in the mail?” Therefore, it appears miners are receptive to a vari-
ety of channels for information distribution, in addition to continuous UMWA branch and
safety meetings.

Although participants were interested in hearing loss prevention, they admitted
spouse and family “nagging” was not effective. Several reported, “Hearing loss isn’t so
bad, at least now I don’t hear my wife so often” and “I don’t have to worry about those
kids with those loud radios in their cars, I can’t hear it anymore.” Overall, information
produced from the UMWA, MSHA, doctors, and hearing specialists would have the
greatest effect in improving the wear of hearing protection on the job.

Message preferences were also solicited from the focus groups. Most miners per-
ceived fear appeals as having a minimal effect in increasing the use of HPDs. For exam-
ple, “I work this far underground every day where I could kill someone with a mistake,
what could scare me?” and “Do we look like a bunch of scared men?” were common
responses. From a long list of pregenerated message appeal strategies, humor was chosen
as the most preferred persuasive method.

Additional Advice From Focus Group Participants. When focus group members were
asked for ideas to improve a hearing loss campaign, they suggested attention paid to mes-
sage graphics (to increase interest and motivation) and audiometry devices to register
decibel levels underground. Participants believed that awareness of personal susceptibil-
ity and hearing loss severity would be achieved by registering noise exposure with and
without hearing protection according to the different machines operated. They also per-
ceived that continuous hearing screenings to force recognition of the widespread problem
would change current perceptions of hearing loss and increase HPD use.

DISCUSSION

Hearing loss among coal miners continues to be a significant health threat. Given the
decibel rates below ground, it is apparent that HPDs are an absolute necessity to protect
hearing. Although HPD wear constitutes only one-third of a hearing conservation pro-
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gram, in addition to technological advances and annual hearing screenings, this self-
protective behavior may help to reduce the progression of NIHL.

Using the theoretical model of the EPPM, when individuals perceive the health threat
to be serious or severe, they attend to the message and follow the recommended re-
sponses. Although the miners recognized hearing loss as damaging (severity), there were
some differences among the levels of perceived susceptibility. Specifically, those in the
mines more than 25 years were not sure they could lose more of their hearing (as so much
had already been lost). Those with fewer years in the mines, however, were more con-
cerned about hearing protection. Although interested in protecting their hearing, partici-
pants across all four groups thought that hearing conservation needed to start on Day 1
and not 10 years or later into their profession. Thus, perceived susceptibility must be
heightened in future campaigns.

According to the EPPM, the level of perceived threat is only the first half of the equa-
tion. Individuals must also have appropriate levels of perceived efficacy to avert a threat if
health behavior change is to occur (i.e., danger control processes). Although none of the
participants admitted to being in fear control (i.e., “not a bunch of scared men”), it was
evident that some (i.e., older miners) were operating through fear processes. For exam-
ple, several who self-reported NIHL did not want to have an annual hearing screening or
were not sure they wanted to know how many decibels of noise they were exposed to
underground. Some of these same individuals perceived a ceiling effect for their hearing
loss (relating to perceived susceptibility) and therefore did not believe they were at risk
anymore. The participants also perceived that “it can be hard to teach a dog new tricks.”
Therefore, it could be concluded that some older miners were indeed operating in fear
control by ignoring and deflecting some of the methods available for determining hearing
risk and subsequent conservation.

This is not to say, however, that all of the older participants reacted with fear. A major-
ity of participants across the four groups were motivated toward danger control pro-
cesses. Yet even these individuals lacked substantial perceived efficacy, as barriers
existed for both response and self-efficacy to avert NIHL. In terms of response efficacy,
miners were not always sure that HPDs worked (i.e., lack of protect fit) and that if they did
work, they might be too effective, thereby blocking out important roof talk. These barri-
ers were similarly evident in terms of self-efficacy as comfort, cost, convenience, age,
improper fit, and perceptions of no further hearing damage (for those already affected)
were excuses for not wearing HPDs. Thus, future work with this population must not only
address the barriers faced in wearing hearing protection but demonstrate overtly how
each one can be overcome.

As discussed, comfort and proper fit have been found to be the most difficult concerns
in high noise industries.28 Valoski6 conducted a retrospective study of MSHA data regard-
ing coal mining NIHL from 1980 through December 1994. In his report, 2,365 cases were
reported (either the miner was diagnosed through a hearing test or was compensated for
hearing loss), of which the greatest cluster of coal mining cases was found in West Vir-
ginia (1,403 cases), Virginia (116 cases), and Washington (20). In fact, West Virginia had
more reported cases of NIHL than any of the other states combined (including Colo-
rado, Illinois, Kentucky, Ohio, Oklahoma, Pennsylvania, Utah, Virginia, and Washing-
ton), which totaled 89.2% of all cases. In comparison, Pennsylvania only had 4 coal min-
ers diagnosed or compensated with NIHL during the same time period. The data reported
here appear consistent with Valoski’s findings as they relate to perceptions of hearing
loss. Given Valoski’s and our work, it appears that several practical implications can be
made to improve worker safety.
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Implications for Practice

This study was completed just prior to hearing protection becoming mandated (as
of the year 2000) and should serve as a baseline measurement to help to identify how
to encourage consistent and continuous use of HPDs in the mining industry. Given
these findings, there are several implications that merit discussion (see Table 1 for more
details).

First, although hearing protection constitutes a second line of defense, technological
advances need to continue for improving mining facility equipment, thereby reducing
overall decibel levels. As miners appear to have only so much control of their environ-
ment (i.e., personal HPD wear and not selection of HPDs or mining machinery), mining
facility management needs to make hearing conservation a top priority to maintain
worker safety and productivity. Although this study was unable to determine the number
of forms of hearing protection available to workers, it is clear that workers should have
multiple options for wearing earplugs and/or muffs.

Second, fit testing must occur to ensure that workers are able to correctly use each
product. By providing more choices and fit testing these devices, workers should have a
better sense of how much noise is blocked by each HPD and be able to determine what
might best fit their personal needs. With health educators working in conjunction with
mine safety personnel, a concerted effort could be made to therefore improve perceived
response efficacy of HPDs as well as reduce or eliminate many of the self-efficacy barri-
ers related to hearing protection (as described by the EPPM).

Third, the level of threat used in education campaigns to heighten perceived need for
HPDs should be varied according to the population under scrutiny. As a majority of work-
ers recognized noise as a severe health risk to which they were susceptible, continued
moderately high threat components should prove effective. Yet for workers who either
misjudge the severity of their hearing loss or do not perceive themselves as still at risk,
higher levels of threat should be evident in the message. Again, perceived threat must be
maximized to encourage a response to garner efficacy levels.

Fourth, for those individuals who may not respond to fear tactics, message designers
may want to first consider utilizing a range of health threats (i.e., from low to high) and, if
this is not effective, should redirect their message to be combined with other tactics.30 As
noted, the participants in this study perceived humor to bolster attention to NIHL. Miners
are an interesting target audience, as they appear to have low risk aversion given their
working conditions. In this manner, some operate similarly to sensation seekers, a popu-
lation that does not always respond to fear appeal messages. Thus, if fear strategies are
used, they must be carefully monitored to ensure that it works to induce the advocated
behavior change.

Fifth, hearing conservation messages should target the individual as well as subjective
norms.31 Most miners stated that they are concerned about protecting their hearing
despite the perceived barriers regarding HPD use. And although they may not openly
seek the support of other miners for their health behaviors, they are actively noticing oth-
ers’use of hearing protection (i.e., “Jim here has been wearing his for more than 10 years,
he’s the smart one”). Thus, messages should be constructed to increase knowledge about
NIHL and HPD use as well as to encourage normative standards for continuous hearing
protection for teammate safety.
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Limitations

There were several limitations to this study. As discussed, a ceiling effect existed for
perceived susceptibility among some participants, as would be consistent with less risk-
averse populations. Given that focus group participants represented 10 different mining
operation positions, it would be useful to collect a second measure to determine if level
of perceived susceptibility was a function of an individual’s job position (i.e., discrimi-
nating between levels of hazardous noise exposure for different jobs), years of work in
the mining industry, and/or related to personal experience of NIHL or knowing others
affected by NIHL.

A second limitation was the age of participants under study. Focus group participants
had worked in the mines for at least 10 years, with the vast majority between 15 and 25
years. It would be useful to sample several groups of younger miners (e.g., less than 1
year, 1 to 5 years, and 6 to 10 years) to determine their (a) perceptions and knowledge
related to NIHL, (b) perceptions of HPD use and barriers affecting use, and (c) current
HPD use (i.e., continuous or intermittent). Moreover, a comparison study of older and
younger miners analyzing the change of hearing over type and correspondence of HPD
perceptions would be very useful to help younger individuals understand the effect of
not wearing HPDs. This information would greatly assist health educators in knowing if
similar messages effective for older workers would be equally effective with younger
workers.

Third, related to the population is greater understanding of the subjective norms of this
culture relating to hearing conservation. Although focus group participants presented
themselves as very individualistic, the interrelationship between members evidenced
strong subjective norms (such as concerns relating to safety and roof talk). It would be
helpful to take several of the message strategies, such as the posters or helmet stickers,
and implement a HPD wear campaign to determine their effectiveness in impacting these
work standards.

Fourth, as previously stated, this study was unable to provide a thorough evaluation of
the types of hearing protection provided to workers. Given the numerous concerns about
HPDs, future studies should actively pursue the interaction of type, daily use, and worker-
perceived barriers of these devices (once proper fit testing has occurred). This informa-
tion would greatly help individuals to choose the most appropriate fit protection (through
a hierarchy of barriers) and help practitioners to design materials to work through this
issue.

Conclusion

Future studies should not only continue to assess the dimensions of the EPPM (i.e.,
perceived susceptibility, perceived severity, response efficacy, and self-efficacy) and lim-
itation of this work but should also determine worker HPD use and management condi-
tions for choosing HPDs. There is much work to be conducted to better understand the
overall process of hearing conservation in this environment given the ecological chal-
lenges presented in this industry. Overall, the lesson learned from this theoretically
guided formative evaluation is that attention to noise-induced hearing loss greatly im-
proves the chances of developing effective health messages and improving worker safety.

Murray-Johnson et al. / Using the Extended Parallel Process Model 753



References

1. American Speech-Language Hearing Association: Now hear this: Shhhhh. UtneReader,
September-October 1998, pp. 93-94.

2. National Institute for Occupational Safety and Health: NIOSH warns of hearing loss among
coal miners, suggests measures to protect hearing, in Preventing Occupational Hearing Loss—
A Practical Guide (DHHS, NIOSH Publication No. 96-110). Bethesda, MD, 1996.

3. National Institute for Occupational Safety and Health: Analysis of Audiograms for a Large
Cohort of Noise-Exposed Miners. Internal Report for NIOSH, Bethesda, MD, 1996.

4. Thimons E, Bauer ER: Prep Plant and Underground Coal Mine Noise Survey Results. Unpub-
lished report, United Mine Workers of America and Bituminous Coal Operators of America
Meeting on Noise Control Technology, Pittsburgh, PA, July 12-13, 2000.

5. Witte K, Morrison K: Intercultural and cross-cultural health communication: Understanding
people and motivating healthy behaviors. International and Intercultural Communication
Annual 19:216-246, 1995.

6. Valoski MP: Reported noise-induced hearing loss among miners. Applied Occupational and
Environmental Safety and Hygiene 12:1055-1058, 1997.

7. Witte K: Putting the fear back into fear appeals: The extended parallel process model. Commu-
nication Monographs 59:329-349, 1992.

8. Sheeley, EC: Glossary, in Katz J (ed.): Handbook of Clinical Audiology. Baltimore: Williams
and Wilkins, 1985.

9. National Institutes of Health: Pow: Noise and Hearing Loss. Consensus Statement 8, NIH Con-
sensus Development Conference, Bethesda, MD, January 22-24, 1990.

10. Scheller M: Not so loud. Current Health 2:13-15, 1997.
11. National Institute for Occupational Safety and Health: Criteria for a Recommended Standard

(DHHS, NIOSH Publication No. 98-126). Bethesda, MD, 1998.
12. Royster LH, Royster JD: Important elements and characteristics of hearing conservation pro-

gram and determination of their effectiveness. Sound and Vibration 24:339-352, 1990.
13. Royster LH, Royster JD: Guidelines for developing an effective hearing conservation program.

Sound and Vibration 16:22-25, 1982.
14. Leventhal H: Findings and theory in the study of fear communication, in Berkowitz L (ed.):

Advances in Experimental Social Psychology. New York: Academic Press, 1970, pp. 119-186.
15. Leventhal H: Fear appeals and persuasion: The differentiation of a motivational construct. Am J

Public Health 61:1208-1224, 1971.
16. Leventhal H, Safer MA, Panagis DM: The impact of communications on the self-regulation of

health beliefs, decisions, and behavior. Health Education Quarterly 10:3-29, 1983.
17. Rogers RW: A protection motivation theory of fear appeals and attitude change. J Psychol

91:93-114, 1975.
18. Rogers RW: Cognitive and physiological processes in fear appeals and attitude change: A

revised theory of protection motivation, in Cacioppo J, Petty R. (eds.): Social Psychology. New
York: Guilford, 1983, pp. 153-176.

19. Kline K, Mattson M: Breast self-examination pamphlets: A context analysis grounded in fear
appeal research. Health Communication 12:1-21, 2000.

20. Roberto AJ, Meyer G, Johnson AJ, Atkin C: Using the extended parallel process model to pre-
vent firearm injury and death: Field experiment results of a video-based intervention. Journal
of Communication 50:157-175, 2000.

21. Stephenson M, Witte K: Fear, threat, and perceptions of efficacy from frightening skin cancer
messages. Public Health Rev 26:147-174, 1998.

22. Witte K: The role of threat and efficacy in AIDS prevention. International Quarterly of Com-
munity Health Education 12:249-255, 1992.

23. Witte K: Message and conceptual confounds in fear appeal: The role of threat, fear, and effi-
cacy. Southern Communication Journal 58:147-155, 1993.

754 Health Education & Behavior (December 2004)



24. Witte K: Fear control and danger control: A test of the Extended Parallel Process Model
(EPPM). Communication Monographs 61:113-134, 1994.

25. Kerlinger FN: Foundations of Behavioral Research (3rd ed.). Fort Worth, TX: Harcourt Brace,
1986.

26. Lofland J, Lofland L: Analyzing Social Settings: A Guide to Qusysis (3rd ed.). Belmont, CA:
Wadsworth, 1985.

27. Patel DS, Witte K, Zuckerman C, Orrego V, Maxfield A, Hogan SM, Tisdale J, Thimons ED:
Understanding Barriers to Preventive Health Actions for Occupational Noise-Induced Hear-
ing Loss. Paper presented at the annual meeting of the National Communication Association,
Chicago, 1999.

28. McShulskis E: Protect employees from hazardous noise levels. HR Magazine 42:22-23, 1997.
29. Krueger, RA: Focus Groups: A Practical Guide for Applied Research. Newbury Park, CA:

Sage, 1988.
30. Monahan J: Thinking positively: Using positive affect when designing health messages, in

Maibach E, Parrott RL (eds.): Designing Health Messages. Newbury Park, CA: Sage, 1995,
pp. 81-98.

31. Niedenthal PM, Showers C: The perception and processing of affective information and its
influences on social judgment, in Forgas JP (ed.): Emotion and Social Judgment. Newbury
Park, CA: Sage, 1991, pp. 125-143.

32. Witte K: Fear as motivator, fear as inhibitor: Using the extended parallel process model to
explain fear appeal successes and failures, in Andersen PA and Guerrero LK (eds): Communi-
cation and Emotion: Theory, Research, and Applications. San Diego, CA: Academic Press,
1998, pp. 423-450.

33. Cohen J: Statistical power analysis for the behavioral sciences (3rd edition). Hillsdale, NJ,
Erlbaum, 1993.

34. Gasaway DC: 50 years of hearing conservation: Review of lessons learned. Hearing Protection
and Hearing Conservation. Aero Company, Indianapolis, IN, 1997.

Murray-Johnson et al. / Using the Extended Parallel Process Model 755


