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ABSTRACT

Objectives: This prospective study aimed to investigtte effects of the blood groups and the other factach as blood pressure (systolic
diastolic), serum cholesterol, triglyceride andogise values on hearing thresholds of the worke8terl Working Factory.

Material and Methods: 18 male workers (8 bilateral and 10 unilateral lmgploss) and 26 ears of them with occupationas@dnduced hearil
loss (ONIHL) consisted the study group. 15 malekeos and 29 ears of them withoutH\ll included into the study as a control group.
subjects were asked to complete a aedlfinistered questionnaire; and their audiogranthérscreening programme; and blood pressure (&
and diastolic), blood group, serum cholesterajlyderide and glucose values were evaluated.

Results: Systolic and diastolic blood pressure, serum chetel, triglyceride and glucose values were nifexdint between two grqs. For th
study group with ONIHL, 6.0 kHz values of patiemigh A; and for AB bloa groups were higher than O blood group. Older hggher bloo
pressure, serum cholesterol, triglyceride and glea@lues; and exposing louder mean noise (MN)yr@mdmum exposed noisevels caused mc
increase in the pure tone thresholds.

Conclusion: Workers with blood group A and AB may be more grdo have hearing loss at high frequencies. Hypsite, higher seru
cholesterol, triglyceride and glucose levels mayseamore ONIHL. These factors should be evaluatedbrkers studied at noisy wogkaces an
metabolic factors should be treated in an eaiiee to prevent the rapid progression of hearing.los
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OZET

Amag: Bu prospektif caimanin amaci, kan gruplari ve kan basinci (sist@ikliastolik), serum kolesterol, trigliserit ve khz deserleri gibi diser
faktorlerin Celikis Fabrikasindakisgilerin isitme aikleri izerine olan etkilerinin agariimasidir.

Yontem ve Geregler:18 erkek §ci (8 bilateral ve 10 unilateragitme kaybi) ve mesleki guriiltiye Haisitme kaybi (MGHK) olan 26 kulg
calisma grubunu olgturmustur. 15 erkek hasta ve NIHL olmayan 29 kil&ontrol grubu olarak ¢aimaya dahil edilmitir. Kisilerin kendilerinin-
doldurac@! anketi tamamlamalari istengnive tarama programinda yapilan odyogramlari; wrebBasinci (sistolik ve diastolikkan grubu, seru
kolesterol, trigliserit ve glukoz dgerleri degerlendirilmistir.

Bulgular: iki grupta sistolik ve diastolik kan basinci, serum koledteragliserit ve glukoz dgerleri farkl degildi. ONIHL olan galsma grubund:
6.0 kHz dgerleri, A ve AB kan grubundaki hastalarda, 0 grubamdaha yiiksekti. Dahasjlaolmak, daha yuksek kan basinci, serum kotekte
trigliserit ve glukoz dgerleri; ve daha yuksek ortalama gurilti (OG) ve sirakm guriilti seviyesine maruz kalmak, saf sédeginde daha faz
yukselmeye sebep olrgtur.

Sonuglar: A ve AB kan grubundakisgiler, yiksek frekanslardaiime kaybina daha yatkin oldider. Hipertansiyon, yiksek serum koleste
trigliserit ve glukoz seviyeleri, daha fazla ONIHLsebep olabilir. Bu faktorler, guriltilgyerlerinde cakan kcilerde agerlendirilmelidir ve
isitme kaybinin hizli progresyonunu engellemek icigtaolik faktdrlerin tedavi edilmesi gereklidir.
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INTRODUCTION such as blood pressure (systolic and diastoliaynse
cholesterol, triglyceride and glucose.

N oise can cause various harmful effects in humans;
which can occur in the cardiovascular, MATERIALS AND METHOD
gastrointestinal, endocrine, vegetative and nervous
systems. The most deleterious effect of noise @cour
the hearing orgahOccupational noise-induced hearing
loss (ONIHL), is generally considered to be a more
serious problem because high levels of noise may be Subjects

sustained on a regular basis for many hours eagh da  The study was carried out in patients exposed to
over many years. For the mechanism of NIHL nojse during their works in Steel Working Factory i
development, iner ear injury is considered to be Tyrkey. 18 male workers (8 bilateral and 10 unitite
essentially dependent on metabolic alterationserath hearing loss) and 26 ears of them with Noise induce
than mechanical destructiof. hearing loss (NIHL) included into the study witheiih
The following treatable conditions have been atiege agreement by written informed consent to partieigae
to exacerbate NIHL and appropriate managementeskth ~ Study, and to give permission for the use of thiiof the
considerations might influence the development or laboratory data. Their mean age was #6.% (Ranged
progression of NIHL: Cardiovascular disease, dibet from 34 to 53). 15 male workers and 29 ears of them
mellitus, hyperlipidemia, exposure to ototoxic dsfig ~ Without NIHL, included into the study as a contgobup.
Systolic blood pressure and cholesterol level vex@vn ~ Their mean age was 436.3 (Ranged from 34 to 53).
as independently associated with decline in auditor The workers were evaluated by periodic health
sensitivity’> Many investigators who have analyzed the check-up in the factory. Under the Industrial Safend
possible correlation between hearing loss and ségbm Health Law, auditory examination was performed as a
cholesterol levels have found that hearing apptatse screening program included in periodic health chpsk
influenced by high blood lipids. Noise, as is walbwn, by pure tone audiometry at 1.0 to 6.0 kHz. In the
also influences hearing, particularly at high frengies’ factory, the noise level in the factory was meagaed
Topila, et af analyzed the association of noise-induced the noise level map of the all departments in #utdky
hearing loss with various risk factors. Systoliodal was made. Noise levels varied between 73 dB and 110
pressure, smoking, cholesterol level and the use ofdB SPL (Sound Pressure Level). There were no aitotox

This prospective study was carried out in the Ear
Nose Throat (ENT) Department of Kirikkale Univeysit
Faculty of Medicine between March and May 2006.

painkillers explained 36 % of the variation in hegrevel chemical exposures in the factory. The workers were
at 4 kHz, whereas noise exposure alone explaingglf5  instructed to wear hearing protection devices guidte
the corresponding variation. earheadings or earplugs).

It was found that ABO group substances are The subjects were asked to complete a self-

present in the perilymph of secretbrfhe possible  administered questionnaire; and blood pressurediys
structure of human blood-group antigens were and diastolic), blood groups, serum cholesterol,
investigated in cochlear hair cells of rats; andi-Bp triglyceride and glucose values were evaluated. &hy
anti-AB and anti-H antibodies displayed specific the patients in the study group had head traunmh;jran
positive immunoreactive patterns, but anti-A-refate the present time, any symptoms and findings of the
antigens were not fourfdHuman blood-group antigen infectious ear diseases.
expression on developing cochlear hair cells of raay Instrumentation
be related to afferent nerve fiber influefic€ertain . . . . .
) : 1.Questionnaire: A history of occupational noise
diseases have been reported to be nore common in . : .

: N ; exposure: mean noise for per hour (MN), maximum
particular blood group5In Dogru, et al'd study, NIHL

q ined be sianifi | ; . exposed noise (MEN), daily noise exposure time
was eter.mme to be significantly more frequent in (DNET) and total noise exposure time (years) (TNET)
workers with blood group O.

the type of the noise (temporary, continuous; and
In the present study, we investigated hearing continuous with temporary increase); the complaafts

thresholds of the workers exposed to occupatiooslen  the subjects (hearing loss, tinnitus, vertigo, aehe,

in different blood groups. And, the other metabolic fullness of the ear, etc.); the usage of the hgarin

factors which may affect the hearing levels of the protection devices (protective earheadings or agg)l

workers were also studied in Steel Working Factory, (never, rare, often, always).
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2. Audiologic examination: All patients of the Table 1. Blood pressure, serum cholesterol, triglycericesgiucose
study and control groups were evaluated with 1.6.6 values; characteristics of the noise, and puredad®metry results
kHz pure tone audiologic examination. Results were (0.2510 6.0 kHz) of the study and control groups.

evaluated according to American National Standards ONIHL(+) ONIHL(-)
Institute (ANSI-1969) standards. MeantSt.  MeaniSt.
. Dev. Dev. P*
AII_ steps of thg s_tudy were plgnned and continued Age 461455 43,046 34 0.09
according to the principles outlined in the Dediara of Systolic BP 125.0+8.1 125.8+9.0 0.678
Helsinki° Diastolic BP 796482 744:213 0930
- _ Serum Cholesterol 16354661  157.6467.5  0.926
Statistical analysis Serum Triglycerides 13764882 14421358 0472
Statistical packet for SPSS (Version 8.0) was used Serum Glucose . 9354406 8514225  0.926
for statistical evaluation. The difference for aggstolic mlara"te”s"cs of the noise 6851604 002848 0899
blood pressure, serum cholesterol, triglyceride and gy 9095404 1011483 0478
glucose values; and characteristics of the nois#l,(M  DNET 7.10.3 7.0£0.4 0.639
MEN, DNET, TNET); and each of the hearing threshold LNE_T S 20.3£7.1 214462 0.565
earing Inresnolds
levels at 0.25 to 6.0 kHz of t_he study and congrolups s FETE 5
were analyzed by Mann Whitney U Test. 05 kHz 286+133  217+241 0003
In the study group, the difference for each of the ;g t:z gggiﬁg 12-212-;" gg?i
. d z .0+14. .04, d
hearing thresholds (0.25-6.0 kHz) between bIoodjgsq 40 KHz AB5L162 218482 0.000
(O, A, B, AB) were analyzed by Kruskal Wallis  g0kHz 4764172 208432 0.000

Variance Analysis with Bonferroni correction. [If *Shows results of Mann Whitney U test.
statistically significant difference was presemt, find
the value (or values) which caused difference,wia&

i d by M Whit U Test with ;
comparisons were done by Mann ney estw 2.0 kHz, hearing thresholds of the study group were

Bonferroni correction. T :
insignificantly higher than the control group (Tald).
In the study group, effects of age, blood pressure, )
serum cholesterol, triglycerides and glucose valaed In the study group, the difference for each of the

MN, MEN and TNET on hearing thresholds were hearing thresholds (0.25-6.0 kHz) between blooahgsq
(O, A, B, AB) were analyzed by Kruskal Wallis

Variance Analysis with Bonferroni correction. Fo06
kHz, statistically significant difference was presép=
0.008) (Table 2). To find the value (or values) athi
RESULTS caused difference, pairwise comparisons were dgne b
Mann Whitney U Test with Bonferroni correction. 6.0
kHz values for the patients with A blood group

pure tone audiometry results (0.25 to 6.0 kHz)hef t (Mean=59.2.dB) (p= 0.014); and for AB group (Mean:
study and control groups are given on Table 1. The®8-3 dB) (p= 0.012) were significantly higher thén
distribution of blood groups in the study group @  Plood group (Mean=38.6 dB).
(38.4%), A (26.9%), B (19.2 %) and AB (11.5 %), and In the study group, effects of age, blood pressure,
in the control group, O (44.8%), A (13.7%), B (BB  serum cholesterol, triglycerides, and glucose \slaad
and AB (13.7%). MN, MEN and TNET on hearing thresholds were
The difference for age, systolic and diastolic bloo analyzed by “Linear Regression Analysis (Table 3).
pressure, cholesterol, triglyceride and blood gheco -Older age caused increase of the hearing
values; and characteristics of the noise (MN, MEN, inresholds at 0.25-6.0 kHz.
DNET, TNET) of the study and control groups were
analyzed by Mann Whitney U Test. No significant
difference was present (p> 0.05) (Table 1).

significantly higher at pure tones, except 2.0 kHar

analyzed by Linear Regression Analysis.
p value< 0.05 was considered statistically significant.

Blood pressure, serum cholesterol, triglycerides
and glucose values; characteristics of the noisé, a

-Higher systolic blood pressure caused 2.0-6.0 kHz
hearing loss, whereas higher diastolic blood pressu

The difference between each of the hearing cause increase in the hearing thresholds at 0.kFz0

threshold levels at 0.25 to 6.0 kHz of the studg an -Higher cholesterol levels caused 0.25 kHz hearing
control groups were analyzed by Mann Whitney U Test l0ss. Higher triglyceride levels caused hearing laisall
In the study group with NIHL, hearing thresholdsreve  Of the pure tones.
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Table 2. Kruskal Wallis Variance Analysis results about thifference for hearing thresholds between bloasligs of the study
group.
Hearing thresholds of the study group
Al 0.25 kHz 0.5 kHz 1.0 kHz 2.0 kHz 4.0 kHz 6.0 kHz
groups Mean StDev. Mean St.Dev. Mean St.Dev. Mean StDev. Mean St.Dev. Mean St.Dev.
On=11 322 9.8 26.8 10.5 20.9 11.1 16.8 7.5 40.0 12.4 38.6 12.6
An=7 328 39 22.8 2.6 17.8 2.6 271 19.7 485 174 59.2 16.1
B n=5 21.0 20.1 31.0 8.9 25.0 7.0 22.0 10.3 42.0 5.7 39.0 11.9
AB n=3 38.3 453 45.0 30.4 38.3 31.7 38.3 12.5 73.3 12.5 68.3 104
p* 0.541 0.077 0.121 0.148 0.060 0.008

*p value shows the results of Kruskal Wallis Variance Analysis with Bonferroni correction.

Table 3. Linear Regression Analysis results about effedétage, blood pressure, serum cholesterol, trigigest
glucose values; and MN, MEN and TNET on hearinggholds.

Hearing thresholds
0.25 kHz 0.5 kHz 1.0 kHz 2.0 kHz 4.0 kHz 6.0 kHz
Beta p Beta p Beta p Beta p Beta p Beta p
Age 0.016 0963 0247 0443 0262 0417 0687  0.008 0.421 0.145 0.329 0.233
Systolic BP -0.354 0511 -0.046 0929 -0.010 0984 0.349 0.352 0.466 0.305 0.012 0.978
Diastolic BP -0.037 0925 0132 0727 0076 0841 -0364 0193 -0.380 0257 -0.155  0.627
Serum cholesterol 0.036 0905 -0282 0328 -0281 0330 -0454 0039 -0.359  0.161 -0422  0.092
Serum triglycerides 0294 0403 0449 0189 0460 0179 0603  0.021 0.237 418 0.023 0.934
Serum glucose -0.045 0905 0074 0836 0109 0761 0.084 0745 -0.055 0.859 -0429  0.167
MN 0406 0309 0225 0550 0243 0520 0458  0.106 0.417 0.214 0.419 0.197
MEN -0470 0237 -0.378 0316 -0.384 0310 -0.291  0.288 0.244 0.457 0.148 0.637
TNET -0.353 0245 -0.051 0.858 -0.100 0726 -0.209 0.316 0.018 0943 0237 0.329

* Shows results of Mann Whitney U test

-Higher serum glucose levels caused increase in thenot different between two groups. In the study grou

hearing thresholds at 0.5-2.0 kHz.

-Higher MN values caused hearing loss at all pure

pure tone thresholds were higher than the control
group. 6.0 kHz values for the patients with A blood

tones; higher MEN values caused 4.0-6.0 kHz hearingd"0uP; and for AB group were significantly higher

loss.

DISCUSSION

than O blood group.

Human blood group antigens are transiently
expressed in developing cochlear hair cells infétas.
This temporary antigen expression seems to comesizo

Assessing the degree of noise exposure anthe main events of inner ear differentiation, &ar cell

individual experiences can be extremely difficuit.
most working environments, noise is not continupusl
sustained and is therefore intermittent. Moreowsany
individuals are mobile and move through noise
environments of different intensities for variousripds
during the workday.

In the present study, we investigated the effetts o
the blood groups and the other factors such asdbloo
pressure (systolic and diastolic), serum cholektero
triglyceride and glucose values on hearing threghol
of the workers in Steel Working Factory. These dest
were investigated in the ONIHL group and non-
ONIHL groups which were both exposed to the
Occupational noise. Systolic and diastolic blood
pressure, serum cholesterol, triglyceride and gdaco
values; and characteristics of the noise were foasd

development, synaptogenesis and ciliogenesis™.
Maternal blood group A is also a risk factor focwecence

of acute otitis media and secretory otitis media in
children**? It was reported that patients presenting with
blood group A may have a genetic predispositiontitis
externa caused by Pseudomonas aeruginosa whase lect
apparently adhere to terminal blood group A deteamt™
The ABO blood groups were investigated in secretory
otitis media (SOM) and a preponderance of grouprA o
shortage of group O was statistically signific4nt.

In the present study, it was found that older agk a
high triglyceride levels caused increase of therihga
thresholds at all frequencies. High systolic blood
pressure caused 2.0-6.0 kHz; high diastolic blood
pressure caused 0.5-1.0 kHz; high cholesterol gevel
caused 0.25 kHz; and increased serum glucose levels
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caused 0.5-2.0 kHz hearing loss. Higher MN values Our results showed that workers with blood group
caused hearing loss at all pure tones; higher MENA and AB may be more prone to have hearing loss at
values caused 4.0-6.0 kHz hearing loss. high frequencies. Older age, higher blood pressure,

The effect of noise, age and confounders in noise-S€ruM cholesterol, triglyceride and glucose valaesi
exposing louder mean noise (MN) and maximum

induced hearing loss (NIHL) was evaluated in wosker d noise level 4 : i thee
exposed to the occupational noise. In analysis evtter EXpOSed NoISe evels caused more increase in pu
tone thresholds.

subjects were matched with pairs by age, exposure,
blood pressure and serum cholesterol level, therlld Level of vitamin B12 was found low in employees
subjects were more susceptible to NIHL than youngerWwith hearing loss due to noise. Because of thisnvin
subjects. Factors independently but causally réladse  B12 in routine control of the people who are wogkin
age were important in the development of NIHL among Nnoisy environment may be useffilOral magnesium
workers exposed to noise levels below o9& D. intake may be beneficial in the prevention of ceahl

In sailors, the degree of hearing loss correlated damage in noise-induced hearing I65s.

with systolic blood pressure in both groups of seams It was concluded that blood pressure, serum
well as with diastolic blood pressure in the engioem cholesterol, triglyceride and glucose levels shoodd
personnel. The results do not allow drawing a clear evaluated and treated in an earlier time to prevest
conclusion regarding correlation between ship naisé  rapid progression of hearing loss in workers studie
arterial hypertension, although some indicatorsptm noisy work-places. The workers with blood group A
a certain effect of noise on blood pressiranother ~ and AB are more frequently evaluated with
study on occupational noise exposure and audiological examinations to detect high frequency
hypercholesterolemia was conducted in a group2dd. hearing loss initially. All of the workers exposé¢a
workers exposed to industrial noise; and it wa® reul occupational noise should be educated for harmful
that there was no relation between noise inducedeffects of the noise and prevention by ear heading

hearing loss and hypercholesterolefia. earplugs.
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