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Summary 
Audiomctric assessment was carricd out on 26 metal workers at 
the spare parts market, Gate Ibadan to corroborate their per-
ceived susceptibility to noise induced hearing loss. Of the 26 
studied, 13 (50.0%) indicated non-susceptibility, 11 (42.3%) 
indicated susceptibility while 2 (7.7%) did not know. Otology 
symptoms mentioned by those who indicate susceptibility were 
tinnitus (63.6%), hearing loss (36.4%), otalgia (18.2%), head-
ache (9.1%), and post-aural pain (9.1%). Audiomctric results 
showed 10 (76.9%) of non-susceptible subjects, 5 (45.5%) of 
susceptible subjects and 1 (50.0%) of undecided group had nor-
mal hearing bilaterally. Unilateral high frequency hearing loss 
was observed in 4 (36.4%) of the susceptible subjects. Implica-
tions of the findings for taking preventive action are discussed. 
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Resume 
Une evaluation audiometrique a ete faite sur 26 fcrrailleurs 
dans un marche de vente des pieces detachccs dans un coin de 
la villc Ibadan (Gate). Ccttc etude avait pour but de corToborcr leur 
susceptibility de percevoir les bruifs induits par la perte de perception 
(sourdite) du aux bruifs. Sur les 26 cas ctudi6s, 13(50,0%) n'ctaicnt 
pas susceptible, 11 (42.3%) etaicnt succptiblc ct 2 ( 7.7%) 6tait sourd. 
Les symptomcs otologiqucs mcntionds par ccs cas susceptible etaicnt 
la tinnitc ( 63.6%) sourd ( 36.4%), otologic (18.2%) maux de tele ( 
9.1%) ct les doulcurs posturales(9.1 %). Les rcsultats audiomctriqucs 
montraicnt que 10 ( 76.9%) des patients non succptiblc aux bruits ct 5 
( 45.5%) des sujccts susceptible ct 1 ( 5%) de cas indccis avaicnt une 
perception bilatcralc normalc. L'clcvation de la frequence de 
sourdite unilaterale etait observe chcz 4 (45.5%) des sujccts 
susceptible. Les implications de ces resultats en vue d 'unc ac-
tion preventive ont etd discutd. 

Introduction 
Noise has been described as sound without agreeable musical 
quality or an unwanted or undesired sound that is loud and dis-
turbing or an erratic intermittent or statistically random vibra-
tion [1,2]. In practice, noise seldom comprises a single fre-
quency. It is usually the combination of a number of frequen-
cies [2,3]. Although it appears that the sources of noise are di-
verse, the basic cause can be traced in nearly every case to one 
of the five methods of generating fluctuating forces. These arc 
aerodynamic (jets), impact forces (hammering), frictional forces 
(unoiled door hinges or fingernails scratched over blackboards), 
unbalanced forces (machines), magnetic forces and in rcccnt 
times blaring disco, ' juju ' , 'fuji* [4], those from religious houses 
and bomb blasts. Sounds that are sufficiently loud to damage 
sensitive inner ear structures can produce hearing loss that is 
irreversible by any presently available medical or surgical treat-
ment. Hearing impairment associated with noise exposure can 

occur at any age, including early infancy [5] and is often char-
acterized by difficulty in understanding spccch and the poten-
tially troublesome symptom, tinnitus [6]. Very loud sounds of 
short duration such as an explosion or gunfire can produce im-
mediate, severe and permanent loss of hearing called acute 
sonorous trauma [7]. Longer exposure to less intense but still 
hazardous sounds, commonly encountered in the workplace or 
in certain leisure-time activities exacts a gradual toll on hearing 
sensitivity, initially, without the victim's awareness. Occupa-
tional noise exposure, the most common cause of noise induced 
hearing loss (NIHL) [5] threatens the hearing of metal workers, 
truck drivers, construction and factory workers to mention a 
few. 

Noise induced hearing loss (NIHL) is the most com-
mon form of occupational hearing loss. From the pathological 
point of view, the main lesions are to be observed in the ciliated 
cells of the organ of Corti where there is fragmentation and loss 
of hairs, breakage of ccllular membrane, leakage of the nucleus 
and proliferation of the cells of Deutcrs. Furthermore, NIHL is 
a well know epidemiological problem and those affected show 
alteration of hearing thresholds as well as worsening of the co-
chlea analysis and usually, an impaired speech discrimination 
in the presence of background noise [ 1 ]. To define what sounds 
can damage hearing, the duration of exposure (typical daily 
exposure and accumulated exposure over many years) is criti-
cal in addition to sound level. Although sound exposures that 
arc potentially hazardous to hearing are usually defined in terms 
of sound level, frequency and duration, there are several simple 
approximations that indicate that a sound exposure may be sus-
pected as hazardous. These include the following: 

1. If the sound is appreciably louder than conver-
sational level, 

2. If listener cxpcricnccs difficulty in communica-
tion while in the sound, 

3. Ringing in the ear after exposure to the sound 
and /or 

4. Muffled sounds after leaving the sound expo-
sure area [8]. 

In the consideration of sounds that can damage hearing, one 
point is clear: it is the acoustic energy of the sound reaching the 
car, not its source that is important. 

Despite the important feature of NIHL being prevent-
able, too many individuals still unnecessarily develop it [9]. A 
specific set of beliefs described in the Health Belief Model [10] 
has been found to predict behaviours to avoid health risks. This 
model assumes that the perception and knowledge of people 
about a particular subject such as NIHL are critical determi-
nants of their health related behaviour. Persons who believe 
they arc personally susceptible to NIHL through long exposure 
to hazardous sound, that the consequences of exposure (tinni 
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tus, hearing loss, communication difficulties) arc severe, that 
protective measures such as use of ear plugs arc effective and 
perceive few barriers to the use of such protective dcvices may 
be more likely to adopt such behaviour. According to this model, 
people make rational cost - benefit analysis when trying to de-
cide whether to adopt preventive behaviour. Actual changes in 
behaviour may then be stimulated by cues to action such as 
awareness and preventive educational messages as well as avail-
ability and affordability of protective gadgets. 

This pilot study identified the level of perceived sus-
ceptibility to NIHL; factors that predispose metal workers to 
NIHL and their attitude towards seeking preventive care. 

Methodology 
Advocacy visits were made by the researchers to the Executive 
members of the Metal Workers Association in order to seek 
permission for the study. After obtaining permission, the re-
searchers also met with members of the Association during one 
of their meetings to explain the purpose of the study. At this 
meeting a day of the week was agreed on by the subjects as the 
day to visit the Ear, Nose and Throat clinic of the University 
College Hospital, Ibadan for assessment. The subjects were not 
coerced into taking part in the study. Only those who were will-
ing to participate attended the Ear, Nose and Throat clinic. Dur-
ing these visits, otoscopy was done first and if there is no active 
suppurative otitis media (the exclusion criterion set) that sub-
ject is enrolled into the study. After enrolment, questionnaires 
on subjects* socio-dcmographic characteristics consisting of their 
age, gender, marital status, number of years they had worked at 
the metal market, number of hours per day, number of days per 
week, their perceived susceptibility to NIHL, presence of any 
otology symptoms and hearing acuity were administered. A total 
of 26 subjects took part in the study. 
The noise level at the market was measured using the following 
parameters: 

1. sound level higher than conversational level. 
2. difficulty in communication while in the noise. 
3. the use of sound level meter. 

Amplivox 2150 portable audiometer was used for the audiom-
etry in an acoustically treated room. 

Results 
Noise level 
The noise level at the market using the sound level meter was 
lOOdB. This noise level was measured in the open as the metal 
workers practice their profession outside in the open air There 
were no organised enclosed work sheds at the metal market 
surveyed. This was coupled with communication difficulty while 
in the market. The noise generated at the metal market is that 
produced by impact forces (hammering). 

Demographic characteristics 
The subjects comprised 24 (92.3%) males and 2 (7 7%) females 
Their ages ranged from 22 years to 62 vcars with „ t c n™lcs^ 
42.5 years. More than a th.rd (38.5%) were i n l e 
of life while 23 (88.5%) were married ( T a b l e ! ) 

Occupational findings 
The subjects have spent varied number of years in .I,,;- k 
career. Twelve (46.2%) had spent between M 
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2 (7 .7%) spend 10 hours a day , 3 ( 1 1 . 5 % ) s p e n d 9 hours a day, 
1 (3 .8%) each spend 8 hours and 6 h o u r s r e s p e c t i v e l y . Only 2 
(7 .7%) had other occupa t ions apar t f r o m t h e m e t a l work and 
these are minis ter of the Gospe l and t a i l o r i n g ( T a b l e 2). All of 
the 26 subjects spend six d a y s in the w e e k at t h e m e t a l market. 

T a b l e 1: D e m o g r a p h i c charac te r i s i t i c s o f 2 6 m e t a l workers 
studied 

Demograph ic c h a r a c t e r i s t i c N o % 

Gender 
Male 2 4 92.3 
Female 2 7.7 
Age (years) 
21-30 6 23.1 
31-40 6 23.1 
41-50 10 38.5 
51-60 3 11.5 
61-70 1 3.8 
Marital status 
Married 2 3 88.5 
Single 3 11.5 

T a b l e 2: Occupa t iona l cha rac t e r i s i t i c s o f 2 6 m e t a l w o r k e r s 
studied 

Occupat ional character is i t ics N o . % 

No. of years spent 
1-10 5 19.2 

1 1-20 12 46. ,2 
21-30 5 19.2 
31-40 4 15.4 
No. of hrs. spent per day 
12 hours 14 53.8 
11 hours 5 19.2 
10 hours 2 7.7 

9 hours 3 11.5 
8 hours 1 3.9 
6 hours 1 3.9 

Otology/Audiometric and perceived susceptibility findings 
Subjec t s we re asked if they p e r c e i v e d t h e m s e l v e s a s b e i n g sus-
cept ible to N I H L . O f the 26 , 13 ( 5 0 . 0 % ) s a i d t h e y w e r e not, 11 
(42 .3%) said they w e r e w h i l e 2 ( 7 . 7 % ) w e r e n o t s u r e . W h e n 
asked if they had any o to logy s y m p t o m s , a l l t h e 1 1 w h o pe r -
ce ived t h e m s e l v e s a s b e i n g s u s c e p t i b l e h a d . T h e s y m p t o m s 
men t ioned w e r e t inni tus ( 6 3 . 6 % ) , h e a r i n g l o s s ( 3 6 . 4 % ) , otalgia 
(18 .2%) , h e a d a c h e (9 .1%) , a n d p o s t - a u r a l p a i n ( 9 . 1 % ) (Tab le 

T h e deg ree o f hea r i ng l o s s a r i s i n g f r o m t h e audio-
metr ic a s sessment w a s a s se s sed u s i n g t h e N a t i o n a l A c o u s t i c 
Labora tor ies four f r e q u e n c y a v e r a g i n g f o r m u l a 

A v e r a g e hea r ing loss = ' /6 x [ H L 5 0 0 H z + ( 2 x HT_ 
1000Hz) + (2 x H L 2 0 0 0 H z ) + H L 4 0 0 0 H z ] 

O n this scale hea r ing loss is g r a d e d i n t o 
< Ca tegory I - N o r m a l i.e. loss n o t c x c c c d i n g 2 5 d B 
< Ca tegory 2 - Mi ld i.e. loss b e t w e e n 2 6 a n d 40dB. 
< Ca tegory 3 - M o d e r a t e / S e v e r e i .e. l o s s m o r e than 

41 dB. 
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Table 3: Perceived susceptibility and otologic symptoms 
presented by the 26 metal workers studied 

Perceived susceptibility and otologic 
symptoms charactcrisitics No % 

Perceived susceptibility N = 26 
Yes 11 42.3 
No 13 50.0 
Not sure 2 7.7 

* Otologic symptoms N - l l 
Tinnitus 7 63.6 
Hearing loss 4 36.4 
Otalgia 2 18.2 
Headache 1 9.1 
Post aural pain 1 9.1 

• Multiple response 

Ten (76.9%) of the 13 who did not perceive themselves as be-
ing susceptible to NIHL, 5(45.5%) of the 11 who perceive them-
selves as susceptible and 1(50.0%) of the 2 who were not sure 
had normal hearing bilaterally. Hearing losses identified arc 
shown in Table 4. 

Tab le 4: Audiomctric characteristics of 26 metal workers 
studied. 

Degree of deafness 
Level of Normal Mild Moderate/severe 
susceptibility Both R L Both R L Both R L 

Ear Ear Ear Ear Ear Ear Ear Ear Ear 

Susceptible 5 2 3 - 3 1 - 1 2 
N - l l (45.5) (18.2) (27.3) (27.3) (9.1) (9.1) (189.2) 
Not 
Susceptibc 10 I 2 I . . . 
N - 13 (76.9) (7.7) (15.4) (7.7) . . . . 
Not sure 1 - 1 - - - -
N = 2 (50.0) (50.0) 

Discussion 
Data presented in this paper are believed to be a pointer to what 
to expect on a larger scale study. The study revealed a correla-
tion between those who perceived themselves as being suscep-
tible and their audiomctric findings as mild and moderate/se-
vere hearing losses arc higher among this group (Table 4). The 
otology symptoms mentioned especially tinnitus was in line with 
Noise and Hearing loss Consensus Conference [8] submission 
that this could be a pointer to hazardous noise so also are the 
findings of Tearle[l] . Also, the fact that half of the group did 
not perceive themselves as susceptible could be due to the fact 
that they are yet not aware of the gradual toll of this noise on 
their hearing sensitivity. This is a cause for concern. Further-
more, the level of normal hearing exhibited by the group when 
pooled together is a point that needs to be researched into. Could 
this be that the acoustic energy reaching their ears despite its 
source and apparent nuisance is not hazardous enough to dam-
age hearing as would be found in their Caucasian counterparts 
who practise in a closed environment or is there any form of 

protective device the metal workers arc using which was not 
disclosed to the team or is it anything in their genetic make up 
and could this be the reason for low turn out? These questions 
need answering. 

The finding that none of the subjects knew of effec-
tive way of protecting their cars from NIHL is another source 
of concern. This calls for the development and implementation 
of a hearing conservation programme targeting the specific needs 
of this group. This should involve the metal workers at the plan-
ning stage as far as the messages are conccmed and at the imple-
mentation stage if it is to be meaningful, effective and sustain-
able. 

Conclusion 
Noise induced hearing loss occurs everyday and it can be cor-
rected only to a small degree by hearing aids. Consequently, 
prevention is of primary importance. The most effective hear-
ing protection deviccs are those, with which the worker is most 
comfortable, will use 100% of the time, can afford and is avail-
able. The occupational health team has a major role to play in 
promoting increased use of hearing protection dcviccs through 
continued contact with workers, administrators and safety per-
sonnel. Furthermore there is need to conduct a formative re-
search using qualitative methods in answering the questions that 
have been raised by this pilot study. 
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