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Abstract

Background: Noise-induced hearing loss (NIHL) is a common occupational disease that both shipyard and battle cruiser workers may encounter,
since they are both exposed to hazardous noise levels. However, both white- and blue-collar workers are simultaneously exposed to possible
daily risk-factors of incident tinnitus and subsequent hearing loss (HL), such as caffeine and smoking. The aim of the present prospective
study is to investigate the prevalence of HL in these working groups of the Greek Navy and the Hellenic Shipyard SA (HSY) in Skaramanga,
Greece, and to look at the correlation between OHL and hazardous noise levels as well as other individual factors.

Material and methods: During 2015-17, multiple choice questionnaires including questions referring to socio-demographic information,
educational level, and daily habits were administered, and audiograms were performed, to 120 male white- and blue-collar workers, aged
23-30 years old. Statistical analysis was conducted using SPSS v.15.

Results: HL in battle cruiser employees was correlated with occupational noise and individual factors such as caffeine, smoking, and
educational level. Additionally, HL in shipyard employees was correlated with occupational noise, alcohol and caffeine intake, smoking,
and educational level. A higher level of HL appeared to be correlated with higher levels of occupational noise, lower educational level,
and larger consumption of caffeine, alcohol, and smoking. Dietary habits were non-significantly statistically correlated with HL in
both types of workers.

Conclusions: HL is a disease strongly related to the Navy and the shipyard industry. Therefore, constant monitoring of workers, imple-
mentation of hearing conservation programs, and using preventive measures are the cornerstone of preventing and treating HL. More
research of HL in Navy employees should be conducted.
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UBYTKI SLUCHU U PRACOWNIKOW STOCZNI I KRAZOWNIKOW:
BADANIE PROSPEKTYWNE

Streszczenie

Wprowadzenie: Ubytek stuchu spowodowany hatasem (NIHL) jest powszechng chorobg zawodows, z ktéra moga sie spotkaé pracownicy
stoczni i kragzownikéw, poniewaz sg oni narazeni na hatas o poziomie niebezpiecznym dla stuchu. Jednak zaréwno pracownicy umystowi,
jak i fizyczni sg jednocze$nie narazeni na mozliwe codzienne czynniki ryzyka takie jak kofeina i palenie, ktére moga mie¢ wplyw na wysta-
pienie szumoéw usznych i pézniejszego ubytku stuchu (HL). Celem niniejszego badania prospektywnego jest analiza wystepowania niedo-
stuchu wsrdd przedstawicieli grup pracownikéw zatrudnionych w Greckiej Marynarce Wojennej (Greek Navy) i w stoczni Hellenic
Shipyard SA (HSY) w Skaramangas w Grecji oraz zbadanie korelacji miedzy zawodowymi ubytkami stuchu (OHL) a poziomami halasu
niebezpiecznymi dla stuchu oraz innymi czynnikami indywidualnymi.

Materiat i metody: W latach 2015-2017 przeprowadzono badania z wykorzystaniem kwestionariuszy wielokrotnego wyboru, zawierajg-
cych pytania dotyczace informacji spoteczno-demograficznych, poziomu wyksztalcenia i codziennych nawykoéw, a takze wykonano audio-
metrie tonalng u 120 pracownikéw umystowych i fizycznych w wieku 23-30 lat. Analiza statystyczna zostata przeprowadzona przy uzyciu
oprogramowania SPSS v.15.

Wyniki: Niedostuch wéréd pracownikéw krazownikéw byl zwigzany z halasem w §rodowisku pracy i indywidualnymi czynnikami, takimi
jak spozycie kofeiny, palenie tytoniu i poziom wyksztalcenia. Natomiast stopien niedostuchu wsréd pracownikéw stoczni byt zwigzany
z halasem w §rodowisku pracy, spozyciem alkoholu i kofeiny, paleniem tytoniu oraz poziomem wyksztalcenia. Wydaje si¢ zatem, ze wyzszy
stopient niedostuchu jest zwigzany z wyzszym poziomem halasu w srodowisku pracy, nizszym poziomem wyksztalcenia oraz wigkszym
spozyciem kofeiny i alkoholu, a takze paleniem tytoniu. W obu grupach pracownikéw zwyczaje zywieniowe nie byty w sposéb statystycznie
istotny skorelowane z niedostuchem.
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Whioski: Niedostuch jest choroba czesto wystepujaca wsréd pracownikéw marynarki wojenne;j i zatrudnionych w przemysle stoczniowym.
Dlatego stale monitorowanie pracownikéw, wdrazanie programoéw ochrony stuchu i stosowanie srodkoéw zapobiegawczych jest podstawg profi-
laktyki i leczenia niedostuchu. Nalezy przeprowadzi¢ dalsze badania w kierunku niedostuchu wsréd pracownikéw floty.

Stowa kluczowe: palenie « kofeina « NITHL « pracownicy umystowi « pracownicy fizyczni « OHL

Background

Hazardous, constant, high-level noise exposure is strongly
related to occupational hearing loss (OHL), tinnitus, dif-
ficulty of understanding speech in background noise, and
inability to localize a sound source (1-3). Although it has
been well reported that construction, manufacturing, and
heavy industry workers are prone to permanent hearing
loss, the prevalence of noise-induced hearing loss (NIHL)
in white- and blue-collar employees has scarcely been
reported in the literature (4-6).

The prevalence of hearing loss and tinnitus in the military
population is greater than in the general public. Almost
every soldier, sailor, airman, or marine will be exposed
to hazardous noise levels at some point in their career
(7-9). The two most prevalent service-connected disabil-
ities for veterans in the United States at the end of fiscal
year 2012 remain tinnitus and hearing loss, with tinnitus
affecting 115,638 veterans (9.7%) and hearing loss affect-
ing 69,326 veterans (5.8%) (10). Hearing acuity is a key
component of a soldier’s effectiveness in the battlefield.
The presence of tinnitus and hearing loss can significantly
impair a soldier’s ability to hear important acoustic cues
or communication signals from the unit or the enemy (7).
Hearing problems can also be a reason for disruption of
their military service.

NIHL has a subtle onset and primary vestibular symptoms
are typically neglected from workers, since their functional
abilities are not restricted (7-8). Indeed, long-term high
noise exposure in the occupational environment may lead
to insidious symptoms prior to the establishment of poten-
tial disability and clinically detectable NIHL (5,9). In this
context, audiometric testing is the cornerstone of early
and prompt diagnosis of OHL, especially in high-noise
exposed employees, such as those in battle cruisers and
shipyard workers (5).

Many countries worldwide have rules and regulations in
order to protect employees from damaging their hearing.
An example is the European Directive (2003/10/EC) that
provides both exposure limit values and exposure action
values with respect to daily and weekly exposures (11).
One of the main goals of hearing conservation programs
is to detect hearing loss as soon as possible and halt further
deterioration (12). A key role in such a program is mea-
surement of hearing status, traditionally assessed by pure-
tone audiometry. Other methods that are used in hearing
testing in occupational settings, either separately or in con-
junction with audiometry, are speech-in-noise testing (13)
and the measurement of otoacoustic emissions (OAEs)
(14-17). However, a systematic review of otoacoustic emis-
sions versus audiometry in monitoring hearing loss after
long-term noise exposure in 2018 by Helleman and col-
leagues revealed that hearing threshold level as measured
in the pure-tone audiogram is still the reference standard
(18). That can probably be explained because of the higher
cost and complexity of using other methods.
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Although underreported in the literature, a few papers
have mentioned high levels of occupational exposure to
noise and a high prevalence of NIHL is documented in
Greek industry workers and Greek white- and blue-collar
employees (6,10-11). Hence, the aim of the present study is
the investigation of the prevalence of HL in these working
groups of the Greek Navy and of the correlation between
hazardous noise (and other individual factors) with OHL.

Materials and methods

During 2015-17, a prospective study was conducted in the
Greek Navy and the Hellenic Shipyards (HSY) using 40 ship-
yard and 40 battle cruiser workers (engineers) who were
exposed to high occupational noise (90 dB) and 40 white-
collar workers who were not working in noisy environ-
ment for comparison (control group). All the employees
were male, aged 23-30 years old. All the participating sub-
jects read and signed a written informed consent in order
to participate in the study.

The subjects included in the present study were young work-
ers, aged <40 years, who had worked less than one year at
the Greek Navy. These inclusion criteria permit the inves-
tigation of the relation between occupational noise expo-
sure and NIHL without the interference of the factors “age”
and “potential previous ear trauma” that both affect hear-
ing loss. Subjects excluded were workers who had a fam-
ily or personal history of congenital deafness, otosclerosis,
or Meniere’s disease, previous ear surgery, or moderate to
severe head trauma, constant exposure to ototoxic agents
(e.g. salicylates, carbon monoxide, aminoglycoside anti-
biotics, anti-tuberculosis drugs, lead), or a systematic dis-
ease that could affect hearing ability such as poorly con-
trolled diabetes for more than five years or hypertension.

Study population

The subjects consisted of 120 male white- and blue-col-
lar employees of the Greek Navy and the HSY, in Athens.
For this study i) 40 white-collar workers (managers, engi-
neers, inspectors, supervisors, store workers, accountants,
material suppliers, clerks, and computer operators) aged
23-30 years (mean 25.6 + 5.6) were assigned into the con-
trol group and ii) two separate groups of blue-collar work-
ers who were exposed to moderate or high levels of noise
were recruited in the study as well. The blue-collar workers
were divided into a) 40 shipyard workers (welders, riggers,
propeller fitters, dry-dock laborers, chippers, riveters, plate
fitters, flame cutters, platters, blasters) aged 25-30 years
(mean 28.8 + 1.2) and b) 40 battle cruiser workers (prac-
tical engineers) aged 23-30 years (mean 27 + 2.5).

Data collection

The researchers collected data from the subjects for
24 months, with audiometric tests and a questionnaire.
The first assessment was performed between Novem-
ber 2015 and January 2016, and the follow-ups (repeat
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audiometric tests) were conducted during the period
November 2017 to January 2018.

The questionnaire that was applied to the subjects included
16 questions relating to socio-demographic information,
subject’s educational level, alcohol, smoking, caffeine, sugar,
salt, cocoa, tea, meat, and added flavoring consumption,
employment history, auditory-related symptoms such as
vertigo or tinnitus, other diseases, and exposure to oto-
toxic agents such as salicylates, lead, loop diuretics, carbon
monoxide, aminoglycoside antibiotics, and chemotherapy
drugs. The questionnaire used in the present research is
included as an Appendix.

The subjects’ noise exposure was measured by experts at
the three different occupational environments with a Digi-
tal Sound Level Meter 8922 (AZ Instrument Corp) at ran-
dom working days. Noise exposure was not analyzed out-
side of working hours in each of these groups; nevertheless
each person was advised to avoid exposure to loud noise.
People participating in the study did not listen to music
through headphones, did not attend concerts, and did not
go to clubs. Moreover, despite the diversion of professions
in the control group, each of these professions was noise-
free. In addition, the subjects’ hearing ability was examined
via a Pure Tone Audiogram (PTA) with an AC40 clinical
hybrid audiometer (Interacoustics). Their hearing ability
was measured at the beginning of the study and at a fol-
low-up 2 years later, at 125, 250, 500, 1000, 2000, 4000,
6000, and 8000 Hz for both ears.

Statistical analysis

Descriptive statistics for categorial variables was accumu-
lated by frequency analysis. The analysis of the distribution
and percentages for the categorial variables in relation to
the noise exposure was performed with contingency tables.
The differences in continuous variables such as noise expo-
sure across the three separate groups was assessed by Stu-
dent’s ¢-test. Then, in order to detect predictors of hearing
loss, one-way anova tests were performed. The indepen-
dent variables were demographic information, factors rel-
evant to hearing loss and individual confounding factors
(e.g. alcohol consumption habits) and the dependent vari-
able was the audiometric test. As a measure of association,
odds ratios (ORs) with 95% confidence intervals (CIs) were
measured. The statistical analysis was conducted with the
Statistical Package for the Social Sciences (SPSS) v.15 soft-
ware (IBM, Armonk, NY).

Ethics

Written approval for the present study was given by the
Greek Navy and the ethical committee of the hospital where
the audiometric tests were performed. In addition, all the
included subjects read and signed a written informed con-
sent and participated in the study voluntarily.

Results

The first audiometric test, performed at the beginning of
the study, revealed that all subjects in the three separate
groups had low thresholds at the examined frequencies
and had no previous hearing disorders (Figures 1, 2, 3).
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The results of the repeat audiometric tests were analyzed
with paired samples ¢-tests in order to document statisti-
cally significant hearing ability alterations correlated to
high noise exposure. In the unexposed group of white-
collar workers no statistically significant alterations were
detected (Figure 4).

In the battle cruiser workers group though, statistically
significant hearing disability was revealed at high fre-
quencies. In fact, at 4000 Hz the audiometric test of
the right ear was higher (average price (A.P.) = 20.88,
standard deviation (S.D.) = 11.92) than the first one

right ear

250Hz  500Hz  1000Hz 2000Hz 4000Hz 6000Hz 8000Hz

Figure 1. Right ear, control group. Comparison for right ear bet-
ween first (blue bar) and second (red bar) audiogram in the con-
trol group. Axes show average levels of hearing thresholds across
frequencies

left ear

250Hz  500Hz  1000Hz 2000Hz 4000Hz 6000Hz 8000Hz

Figure 2. Left ear, control group. Comparison for left ear
between first (blue) and second (red) audiogram in the
control group. Axes as per Figure 1

right ear

25

20

250Hz  500Hz ~ 1000Hz 2000Hz 4000Hz 6000Hz  8000Hz

Figure 3. Right ear, battlecruiser workers. Comparison for right
ear between first (blue) and second (red) audiogram in battlecrui-
ser workers group
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(A.P. = 11, S.T. = 2.03) and the hearing loss was statisti-
cally significant (#(39)= -5.27, p = .000 < .05). Similarly, at
6000 Hz the difference was (#(39) = -3.55, p = .001 < .05)
and at 8000 Hz (£(39)= -2.48, p = .018 < .05). Simi-
lar findings were detected for the left ear of this group
as well as at 4000 Hz (#(39)= -6.55, p = .000 < .05), at
6000 Hz (£(39) = -4.32, p = .000 < .05), and at 8000 Hz
(t(39)= -3.66, p = .001 <.05) (Figure 5).

In the shipyard workers group, statistically significant
hearing disability was revealed mostly at high frequencies
(4000, 6000, 8000 Hz). The repeat audiometric test of the
right ear revealed statistically significant changes of hearing

left ear

8000 Hz
6000 Hz
4000 Hz
2000 Hz
1000 Hz
500 Hz
250 Hz

0 5 10 15 20 25 30
Figure 4. Left ear, battlecruiser workers. Comparison for left ear

between first (blue) and second (red) audiogram in battlecruiser
workers group

right ear

- 250Hz  500Hz ~ 1000Hz 2000Hz 4000Hz 6000Hz  8000Hz

Figure 5. Right ear, shipyard workers. Comparison for right ear
between first (blue) and second (red) audiogram in shipyard wor-
kers group

left ear

0 e
250Hz  500Hz  1000Hz 2000Hz 4000Hz 6000Hz  8000Hz

Figure 6. Left ear, shipyard workers. Comparison for left ear bet-
ween first (blue) and second (red) audiogram in shipyard workers

group

ability at 2000 Hz (£(39) = -2.57, p = .014 <.05), 4000 Hz
(t(39) =-5.12,p=.000<.05),6000 Hz (#(39) =—5.4,p =000 <.05),
and 8000 Hz (#(39) = -3.14, p =.003 < .05). The hearing ability
at 2000 Hz at the first test had A.P. 10.38 instead of the one of
the repeat audiometric test (A.P. 14.63) which means that the
hearing ability had decreased about 4.25 dB. Similarly, work-
ers’ hearing ability at 4000 Hz was decreased about 17.13 dB
after two years at the shipyard. Similar findings were detected
for the left ear at 4000 Hz (t(39)= -5.33, p = .000 < .05),
6000 Hz (£(39) = -4.98, p = .000 < .05), and 8000 Hz
(t(39)=-2.77, p = .008 < .05) indicating hearing loss (Fig-
ure 6).

One-way Anova tests were performed to detect the effect
on hearing loss of variables such as educational level, alco-
hol, smoking, caffeine, sugar, salt, cocoa, tea, meat, and
added flavoring consumption. The measuring scale for
smoking in the questionnaires was 1: never, 2 or rarely:
up to 1 cigarette per day, 3 or sometimes: from 2 to 5 cig-
arettes per day, 4 or frequently: from 6 to 15 cigarettes per
day, 5 or much: more than 16 cigarettes per day. The mea-
suring scale for coffee and alcohol consumption in the
questionnaires was 1: never, 2 or rarely: 1 cup (250 mL)
per week, 3 or sometimes: from 2 to 4 cups per week, 4 or
frequently: from 5 to 7 cups per week, 5 or much: more
than 1 cup daily.

At the unexposed group no statistically significant alter-
ations were detected correlated to nutritional habits or
smoking and alcohol consumption.

However, in the battle cruiser workers group, statistically sig-
nificant hearing loss of the right ear correlated with smoking
habits was detected at 4000 Hz (F(4,35) = 5.62, p =.001 < .05)
and at 6000 Hz (F(4,35) = 9.01, p = .000 < .05) and of the
left ear at 4000 Hz (F(4,35) = 4.02, p = .009 < .05) and
6000 Hz (F(4,35) = 3.47, p = .017 < .05) (Figure 7). Post-
hoc analysis of the same group showed statistically signif-
icant changes of hearing ability at 4000 Hz and 6000 Hz
in the right ear and at 4000 Hz, 6000 Hz, and 8000 Hz in
the left ear between workers who consumed caffeine never,
rarely, sometimes, and often and those who consumed very
much caffeine (Figure 9).

In the group of shipyard workers, there were no sta-
tistically significant differences correlated to nutri-
tional habits but statistically significant change
of hearing acuity of the right ear at 2000 Hz
(F(4,35) = 7.17, p = .000 < .05), 4000 Hz (F(4,35) = 23.65,
p =.000 < .05, 6000 Hz (F(4,35) = 22.89, p = .000 < .05),
and 8000 Hz (F(4,35) = 5.83, p = .001 < .05) was detected
in smokers. Post hoc analysis, revealed differences at
2000, 4000, 6000, and 8000 Hz between those who
never or sometimes smoked and those who smoked
very much. Similar findings were documented con-
cerning the left ears of the subjects at 2000 Hz
(F(4,35) = 3.52, p = .016 < .05), 4000 Hz (F(4,35)= 30.95,
p =.000 < .05, 6000 Hz (F(4,35) = 18.39, p = .000 < .05),
and 8000 Hz (F(4,35) = 6.45, p = .001 < .05) (Figure 8).

In addition, regression analysis indicated that alco-
hol consumption affected hearing acuity of this group.
In fact the audiometric test of the right ear at 250 Hz
(F(3,36) = 4.27, p = .011 < .05), 500 Hz (F(3,36) = 3.08,
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p = .04 <.05), and 1000 Hz (F(3,36) = 4.39, p = .01 < .05)
showed loss of hearing ability correlated to alcohol. Subse-
quent post-hoc analysis revealed statistically significant dif-
ferences at 250, 500, and 1000 Hz between shipyard workers
that did not drink alcohol, drank rarely, or drank sometimes
and those who drank alcohol often. Regression analysis
indicated the impact of caffeine consumption on hearing
loss as well. Statistically significant hearing loss of the right
ear was found at 4000 Hz (F(4,35) = 7.86, p = .000 <.05)
and 6000 Hz (F(4,35) = 6.12, p = .001 < .05) and of the
left ear at 4000 Hz (F(4,35) = 9.78, p = .000 < .05) and
6000 Hz (F(4,35) = 7.94, p = .000 < .05). Post hoc analysis
delineated statistically significant hearing loss of both ears
at 4000 and 6000 Hz in the workers who consumed a lot
of coffee compared to those who did not drink, or rarely
drank, coffee (Figure 10).

Finally, the impact of educational level on hearing loss was
examined in all the subject groups using regression anal-
ysis. The majority of white-collar workers, whose hearing
ability remained intact, were graduates of higher educa-
tion institutions (82.5%) and 17.5% had completed sec-
ondary education.

100% - deafness
B o
80% - B mild
medium

g 60% 1
&

40% -

20% - 40%

25%

0% - :
never rare sometimes frequently much

smoking

Figure 7. Comparison of smoking habit and hearing loss in batt-
le cruiser workers. No: no hearing loss; mild: hearing thresholds
21-40 dB; medium: hearing thresholds 41-60 dB; high: hearing
thresholds higher than 61 dB

100% deafness
B no
80% - B mild
medium
E 60% -
2
40% -
20% 3%{?0
0% -

never rare  sometimes frequently much

coffee

Figure 9. Comparison of coffee consumption and hearing loss in
battle cruiser workers. Key as per Figure 7
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The battle cruiser workers were alums of higher education
(65%) and secondary education (35%). The impact of low
educational level in hearing decrease was statistically signifi-
cant for the right ear at 4000 Hz (F(2,37) = 9.07, p = .001 <.05)
and 6000 Hz (F(2,37) = 8.83, p = .001 < .05) and the left
ear at 4000 Hz (F(2,37) = 7.09, p = .002 < .05 and 6000 Hz
(F(2,37) =9.97, p = .000 < .05). Tukey’s HSD post hoc test
detected statistically significant differences between hear-
ing loss and educational level in both left and right ears
(Figure 11).

The shipyard workers were alums of higher education
(65%), alums of secondary education (27.5%), and of pri-
mary education (7.5%). The effect of this variable on hear-
ing loss was measured as statistically significant at 2000 Hz
(F(3,36) =4.76,p=.007 <.05),4000 Hz (F(3,36) =9, p=.000 <.05,
6000 Hz (F(3,36) = 12.37, p = .000 < .05), and 8000 Hz
(F(3,36) = 3.47, p = .026 < .05) for the right ear and
4000 Hz (F(2,37) = 7.09, p = .002 < .05) and 6000 Hz
(F(2,37) = 9.97, p = .000 < .05) for the left. Tukey’s HSD
post hoc analysis indicated statistically significant differ-
ence at 2000, 4000, 6000, and 8000 Hz between the three
separate educational level groups for both ears (Figure 12).

100% deafness
B o
80% - B mild
medium
‘é 60% - B high
&
40%

20%

0% -

never rare sometimes frequently much

smoking

Figure 8. Comparison of smoking habit and hearing loss in shi-
pyard workers. Key as per Figure 7

100% deafness
B o
80% - B mild
medium
5 60% I high
&
40%

20%

0% - X
never rare  sometimes frequently much

coffee

Figure 10. Comparison of coffee consumption and hearing loss
in shipyard workers. Key as per Figure 7
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Figure 11. Comparison of educational level and hearing loss in
battle cruiser workers. Key as per Figure 7
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Figure 12. Comparison of educational level and hearing loss in
shipyard workers. Key as per Figure 7

Discussion

In the present study a high percentage of blue-collar work-
ers were found to be prone to NIHL. The variables of educa-
tional level, caffeine and alcohol consumption, and smoking
habits also had an important impact on HL. It was detected
that apart from the variables of age and medical condition,
that are well documented in the literature to affect hear-
ing acuity (6, 24-26), occupational exposure to high noise
was related with statistically significant hearing loss in both
shipyard and battle cruiser employees after 2 years of work.

Although the obligation to control occupational high-noise
exposure is a legislated area in Greece (6), the present paper
indicates the necessity of reexamining these regulated areas,
since blue-collars are assailable to OHL and a large percent-
age presented hearing decrease after 2 years of exposure
to their occupational environment. Indeed, it was discov-
ered that the blue-collars of the Greek Navy were exposed
on a daily basis to >60 dB and sometimes >90 dB. Addi-
tionally, although NIHL constitutes a common occupa-
tional disease of construction, manufacturing, and heavy
industry workers, its prevalence in blue-collar employees
is rarely reported in the literature and especially in Greece
(4-6, 27-28).
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Inagreement with other studies, this study recognizes high
noise exposure as one of the most important factors for the
inducement of hearing impairment (1, 5-6). As expected,
hearing loss in white-collars is not statistically significant
since they are not exposed to high-noise (6,29-30). On
the other hand, battle cruiser workers presented statisti-
cally significant hearing loss, and shipyard employees even
bigger, as expected (6).

In the present study, nutritional habits were found as not sta-
tistically significant variables correlated with HL in either
white- or blue-collar workers. However, alcohol consump-
tion was estimated as a variable with paramount importance
in shipyard workers. That could be explained if we take into
consideration that there was a higher consumption of alco-
hol among shipyard workers compared to other professional
groups according to the answers in the questionnaires. In
the literature several studies suggest that alcohol may influ-
ence hearing acuity (31) probably because of disturbance in
cochlear blood flow (32). Indeed, constant alcohol abuse has
been associated with hearing impairment (33), but accord-
ing to cross-sectional studies moderate consumption of alco-
hol may have a protective effect on hearing ability (34-35).

In addition, in the present study caffeine consumption and
smoking habits were found to affect hearing ability of both
groups of blue-collar workers. The relation between caf-
feine intake and HL is not yet understood, but it is possible
that caffeine consumption is common in people involved
in noise-related occupational environments (36). However,
we are in need of more research so that we can conclusively
point to this phenomenon. On the other hand, smoking is
correlated with a potential risk of HL in a dose-response
manner (37). The excess risk of HL is associated with the
short period after quitting smoking (37).

Finally, as expected, an additional and important effect of
OHL is the educational level of the workers (6). Thus, it is
more likely for lower educated workers to be involved in
higher noise occupational environments and thereby be
more assailable to developing NIHL, as documented in other
studies (6,38). However, these results could be explained
by considering that higher educated workers might have
used protective measures such as earplugs more frequently.
Furthermore, it is possible that higher educated workers
consumed less caffeine and smoked less. Their educational
level might allow them to have knowledge of the hearing
risks regarding noise. Although this justification may seem
reasonable, a statistical analysis between educational level
and the usage of protection measures or daily habits has
not been done in the present study.

The present study used accurate methods for the esti-
mation of hearing ability. Data was collected via audio-
metric tests by experts of the relevant health department
of a Greek Hospital, and are considered of very high valid-
ity. However, the limitations of the study were: a) assess-
ment of HL after only 2 years of work, and b) the fact that
personal exposure measurements were not done due to the
complex occupational environment of blue-collar workers
in the Greek Navy.

Finally, the present study strengthens existing evidence that
NIHL due to occupational high-noise exposure is a potential
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and uncontrolled issue in Greece and other countries as
well (6,39). Besides, since 1991, only a few studies have
been published and the public is not aware of the preva-
lence and the importance of NIHL (6).

Conclusion

NIHL is a severe and common health disorder, and
only a few studies concerning the surveillance and pre-
vention of this disorder have been published. Especially
in Greece, there are very few published studies concern-
ing high-noise occupational exposure and HL. However, as
the present study and similar ones in the literature, there is
an evident correlation between occupational exposure and

Appendix
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hearing disorders. Therefore, there is an evident need for
a) further studies including audiometric tests of blue-col-
lar workers and workers in the area of construction and
industry, b) comprehensive hearing conservation programs,
¢) reexamining the legislated areas referring to control of
occupational high-noise exposure, and d) education of the
public in order to increase awareness about NIHL and its
prevention. Our findings refer to a statistically important
relation between smoking, alcohol and coffee consump-
tion, and hearing loss, so further studies should focus on
these domains apart from occupational high-noise expo-
sure. Early diagnosis of NIHL and prompt treatment, but
most importantly the prevention of NIHL, are the corner-
stones of its abatement.

Questionnaire

Male O Female O

AZE! e

Educational level:

« Graduate of primary education OJ

« Graduate of secondary education O

« Graduate of technological institution OJ
o Graduate of university OJ

Do you have any disease of the ear?
If yes, (mention: .......ccccveeeeeeeeece. ) No
Did you take any medicine the last two months?
If yes, (mention: ................ ) No
Do you have any systematic disease?
If yes, (mention: ........cc...... ) No
Have you ever experienced a hearing disorder?
If yes, (mention the ear that experienced the problem:

Have you been exposed to environmental noises? Yes/ No
If yes:

« Howlong? ..................

« Which was the sounds’ level? ...........

References

Do you have some of the following habits?
(score with the following numbers. 1: never, 2: rarely,
3: sometimes, 4: often, 5: daily or very much)

« Smoking Yes (how much.............. ) No
o Alcohol consumption: Yes (how much.............. ) No
o Drugs consumption: Yes (how much.............. ) No

« Salt consumption: Yes (how much..............
« Sugar consumption: Yes (how much
« Food adds consumption: Yes (how much.............. ) No

» Meat and fried food consumption: Yes (how much.......... ) No
« Coffee consumption: Yes (how much.............. ) No

« Tea consumption: Yes (how much.............. ) No

» Cocoa Consumption: Yes (how much.............. ) No

For smoking 1: never, 2: until 1 cigarette per day , 3: from
2 to 5 cigarettes per day, 4: from 6 to 15 cigarettes per day,
5: more than 16 cigarettes per day.

For coffee tea and alcohol 1: never, 2: 1 cup (250ml) per week,
3: from 2 to 4 cups per week, 4: from 5 to 7 cups per week,
5: more than 1 cup daily.
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