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ABSTRACT

Objective: To determine the frequency and risk factors of occupational noise induced hearing loss.

Study Design: Cross sectional study.

Place and Duration of Study: Dispensary Unit of Jaith Bhuta Sugar Mill near Rahim Yar Khan, Southern Punjab.
from Aug 2017 to Jan 2018.

Methodology: This study was conducted using nonprobability consecutive sampling. n=300 workers of both
genders aged 18-40 years were assessed. Basic demographic parameters, otoscopic examination and Pure Tone
Audiometry were used for data collection. The Data was analyzed by using SPSS version 21.

Results: Study included 215 (71.7%) males and 85 (28.3%) females with male to female ratio of 2.53: 1 and mean
age of 28.34 * 4.61 years. The frequency rate of hearing impairment (HI) was 90 (30%) out of 300 respondents in
this study. Out of 70 (100%) of respondents were affected with duration of job of 6-10 years. There was significant
association between gender, age, education, duration of noise exposure with occupational noise induced hearing
loss with p-value <0.001.

Conclusion: There was high frequency of occupational noise induced hearing loss (ONIHL) with significant
risk factors being level and duration of exposure to noise (ETN), age, gender, education and hearing protective
devices (HPD)'s.
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INTRODUCTION

Occupational noise is common cause of noise
induced hearing loss (NIHL) as well as non-auditory
effects like frustration, sleep disturbances, hyperten-
sion, cardiovascular diseases and cognitive impair-
ment.! Though industry is a common place of noise
pollution, however even cities in developing countries
have unacceptable levels of noise demanding mitiga-
tion measures.?

The auditory effects of high noise level (HNL)
are occupational noise-induced hearing loss (ONIHL)
which has been documented as the primary and most
direct health effect from exposure to noise (ETN).
According to WHO, exposure to Occupational noise is
second commonest risk factors at workplace.? Histori-
cally, certain occupations were recognized to produced
hearing impairment (HI) and terms such as ‘boiler-
makers deafness’ and ‘weavers deafness’” were used,*
however today a number of occupations are implicated
to be at risk. These include working in foundries, cons-
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truction, printing, factories, fire departments, police,
troops as well as couriers, musicians, farmers, drivers
and so many other.

With delayed identification of hearing loss in
developing countries like Pakistan,® knowing the local
prevalence or frequency, of ONIHL also becomes very
important and necessary to plan preventive and miti-
gation measures. Prevalence of ONIHL ranges from
7-21%,5 with higher prevalence reported in some
studies.”

ONIHL occurs due to continuous or intermittent
exposure to noise (ETN). It is labelled with Dobie’s
criteria which include bilateral neurosensory loss with
high frequency loss rarely more than 75 dB and low-
frequency loss rarely more than 40 dB, which stops
with cessation of noise exposure. Also as HL progres-
ses, rate of loss reduces. The loss is more at 300-6000
Hz, notch at 4000-Hz usually persists at advanced
stage. Onihl usually results from damage to the inner
hair cells in the cochlea resulting mechanical destruc-
tion and metabolic decompensation.®8 A number of risk
factors have been implicated in causation of ONIHL
including noise level, exposure time, area & frequency;
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individual susceptibility including genetic factors and
age; vulnerability to environmental factors like chemi-
cals, temperature and smoking; vulnerability to biolo-
gical factors, comorbidities like diabetes and cardiovas-
cular diseases and hearing protection devices (HPD)s.?
ONIHL can be seen at intensities as low as 85 dB (8-
hour time-weighted average) but increases progressi-
vely as sound intensity and exposure time rise with
more harm caused by continuous noise exposure.1

Current options to deal with ONIHL include
preventive measures to control risk factors and protec-
tion from noise. Also promising role of medicines inc-
luding steroids, antioxidants has also recently been
highlighted.® To prevent and overcome the problem of
HL in workers due to exposure to occupational noise,
it is essential to recognize the risk factors of ONIHL.

ONIHL is estimated to contribute to about 10% of
the burden of adult hearing loss in west.l With a high
prevalence of ONIHL 6, and nonuse of hearing protec-
tion and screening we expect a high frequency of
ONIHL. This fact and the fact that literature on this
topic is very scarce in our part of the world prompted
us to conduct this study to determine the frequency
and risk factors of ONIHL.

METHODOLOGY

This Cross-sectional study including a sample
size of 300. Sample were recruited, using non probabi-
lity consecutive sampling from Dispensary Unit at
Jaitha Bhuta Sugar Mill near Rahim Yar Khan, Punjab,
from August 2017 to January 2018 after obtaining
ethics approval from Institutional Research Board vide
Reg. no. 1509-M.Phil-HS-002 dated 27th July, 2017.
Sample size of n=297 was calculated using sample size

_ Zi,z #*p*(1—p)=DEFF

formula & d? , taking a prevalence
of 27.18,2 with 5% absolute precision and 95% level
of significance. Following informed consent data coll-
ection was done by basic demographic sheet and pure
tone audiometry after taking history including history
and performing physical examination of the ear with
otoscopy.

Inclusin criteria: Cases including both genders, aged
18-40 years, who attended dispensary unit of Jaitha
Bhuta Sugar Mill and consented for inclusion in study.
Exlcusion criteria: Cases with co-morbidities like dia-
betes, hypertension, and cases of ototoxicity, conductive
hearing loss and hearing loss prior to noise exposure.

Detailed history was obtained by face to face
interview using patient history sheet and demographic

sheet including history of noise exposure, occupation,
hearing difficulties and wearing of HPDs followed by
otoscopy and pure tone audiometry done in all cases.
Otoscopy helped excluding cases with outer and mid-
dle ear pathologies. Noise levels in different sections/
parts of the industry were taken into account as per
previous local study,’® when considering the workers
of different occupations working in the mill.

All participants were subjected to pure tone aud-
iometry using pure tone audiometer (Model AD226
Denmark) in sound treated room by a qualified audio-
logist. Both ears were tested at 0.5, 1, 2, 4, 6 and 8 kHz
frequencies. Using ascending method followed by des-
cending to 0.5 kHz, as per the S 3.1-1991 specifications
of American National Standards Institute (ANSI).

Data was organized in Microsoft Excel Worksheet
followed by coding and statistical analysis in SPSS-
21 utilizing descriptive statistics. For age the mean and
standard deviation was calculated while frequencies
were used for the rest of the variables. The main vari-
able in the study was hearing loss and chi-square test
was utilized to determine associations. Results were
then compared with national and international litera-
ture and deductions made were discussed.

RESULTS

Current study population (n=300) included 215
(71.7%) males and 85 (28.3%) females with male to fe-
male ratio of 2.53: 1 and mean age of 28.34 + 4.61 years.
Majority of the population 127 (42.3%) was in the age
group of 26-33 years with 120 (40%) in education were
at higher secondary school level (Table-I).

The frequency of ONIHL was 90 (30%) (Figure).
Out of 90 participants with ONIHL, majority i.e., 72
(80%) had bilateral HL As regards the severity of HL in
cases with ONIHL, majority 61 (67.78%) had mild HL,
24 (26.67%) had a moderate HL and only 5 (5.5%) had
severe HL (Table-II).

90 (3
= Normal

m ONIHL

(70%)

Figure: Frequency of occupational noise induced hearing loss
(n=300).
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Table-I: Basic demographic variables and association with

Table-III: Association of severity of occupational noise
induced hearin;

occupational noise induced hearing loss (n=300). loss with nature of job (n=90).
Occupational Noise Induced Frequency of degree of occupa-
Variable Variable Hearing Loss Nature of tional noise induced hearing loss p-
Characteristic Absent | Present | p- Job Mild Moderate | Severe | value
n (%) n (%) |value n (%) n (%) n (%)
Male 210 (70 5 (1.67 Coordinator 6 (6.67 - -
Gender Female -( : 85 Ezs.sé) <0.001 Electrician 6 26.67; 4 (4.44) -
18-25 78 (26) - Human
Age (Years) 2633 1274233) | - |<0.001 Resource 7778 | 1010 -
34-40 5(167) | 90 (30) Maintenance | 7 (7.78) 1(111) -
[lliterate 30 (10) - Furnace
. C el 50 20) - Operator 12 (1334) | 5 (5.55) - <0.001
Education HSC level 120 (40) - <0.001 Sugarcane
. 8 (8.89) 1(111) | 4 (444)
Graduate - 90 (30) Lift operator
Coordinator 12 (4) 6 (2) Generator 15(1667) | 1(111) )
Electricians 14 (4.67) | 10 (3.33) Operator
Human resource| 22(7.33) | 8(2.66) Boiler Maker - 11(12.22) | 1(1.11)
Nature of Maintenance | 32(10.67) | 8 (2.66)
Job Furnace operator| 43 (14.33) | 17 (5.67) | 0.325 DISCUSSION
Lift operator | 29(9.67) |13 (4.33) Occupational noise induced hearing loss is
(ier:i;atg;r 45(15) |16 (5.33) the primary and most direct health effect from ETN.
Boilpe rmaker | 13 (433) 12 @) Industry beir.lg common place .of noise pollution we
Length of 1.5 years 210 (70) [ 20(667) | ooq Cpnducted this study to dgtermme the prevalence and
Employment|  6-10 years - 70 (2333)| risk factors of ONIHL with a sample of 215 (71.7%)
0-4 - 10 (3.33) males and 85 (28.3%) females and mean age of 28.34 +
Duties hours 5-8 210 70 (23.33) |<0.001 4.61 years. The frequency of Occupational noise indu-
9-12 - 10 (3.33) ced hearing loss (ONIHL) was 90 (30%). Out of 90 par-
Noise 0-4 - 20(6.67) ticipants with ONIHL, majority i.e., 72 (80%) had bila-
?;(posu/rcel 95 —182 210 (70) 5200(1 66'6677) <0.001 teral hearing loss (HL). As regards the severity in cases
ours/day) - - (6.67) with ONIHL, majority 67.78% (61) had mild HL, 24
HPDs Notused [ 145(48.33) [ 90(30) | o o 56.67% g
Used 65 (21.67) N : (26.67%) moderate HL and only 5.5% (5) had severe

Table-II: Frequency of type of occupational noise induced

hearing loss (n=90).

Category Frequency Percentage
. Unilateral 18 20
paitateral/ ™ ilateral 72 80
Total 90 100
Mild 61 67.78
Severity of Moderate 24 26.67
Hearing Severe 5 5.55
Loss Profound - -
Total 90 100

When frequency of degree of HI was cross
tabulated (Table-III) against Nature of job, chi-square
revealed a statistically significant difference (p<0.001)
with a high frequency in furnace operators,!” followed
by generator operators,'® and sugar cane operators,'?
with 12 and 15 cases having mild and moderate HL
among furnace operators; and 15 and 1 having mild
and moderate HI among generator operators 8, 1 and 4
cases among the 13 sugar cane lift operators had mild,
moderate and severe HL.

HL. Similarly a local study involving Aviation person-
nel reported a prevalence of ONIHL as 32% however
in contrast to our study the severity of HL was mild in
40.62%, moderate in 43.75% and severe in 15.62%.14

In contrast to our study, Nelson et al, in their
United States based study in 2005, reported the pre-
valence range of ONIHL of 7-21% 6 in various regions,
however some studies report a higher prevalence inc-
luding a Nepalese study by Robinson et al,” with repor-
ted prevalence of 31% of carpenters and 44% of saw-
yers; an Indian study by Ranga et al, with a reported
prevalence of 39% in industrial workers in textile mills
and hard strip rolling mills 15; Nyarubeli et al, with a
reported significantly higher prevalence of 48% in iron
and steel workers compared to 31%, in teachers 16; and
Lopes et al, with a reported prevalence of 22.36% in
drivers.'” In contrast to our study an even higher pre-
valence of 58.5% was reported in a Tanzanian study by
Abraham et al, in textile industry workers,'® while in
another study Musiba ef al, reported a prevalence of
47% in Tanzanian miners.'® This difference can explai-
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ned partly by the lower prevalence of AHL in develo-
ping countries due to lower life expectancy and youn-
ger populations, a rising prevalence of ONIHL in some
developing countries as a result of expansion of the
manufacturing and construction sectors and also bec-
ause different studies have targeted different occupa-
tions.

In our study, the breakdown frequencies were
different for different occupations in the same setting
of sugar mills. Similarly in a Tanzanian study by
Musiba et al on mining industry, the age, length of
exposure and type of mining resulted in different
frequency of minors affected with underground miner
being most affected in 71% which was statistically sig-
nificant,’ thus indicating that in the same industry
different professions/working conditions may result in
difference in ONIHL. In review article Metidieri et al,2°
noted the prevalence in different industries/occupa-
tions being 58.7% in publishing, 51.7% in mechanical,
45.9% in beverage, 42.35% in chemical, 35% in metall-
urgic, 33.5% in steel, 29.3% in transport, 28% in food
and 23.4% in textile industry workers.?0 Another study
by Chadambuka et al, reported statistically significant
difference in development of HL as regards work area
in mining industry.?!

Our study also demonstrated that ONIHL cases
increased as working period in the company increased
and that employees working for 6-10 years were the
most affected ones with all (70) workers affected while
only 20 out of 230 who worked for 1-6 years were affe-
cted and the difference was significant (p<0.001). This
reinforces that hearing consequences also depend on
period of noise exposure 16.22 Also in a Canadian stu-
dy by Feder et al, of the sample population 42% repor-
ted ETN for >10 year resulted in HL.2 Also in a study
by Pelegrin et al, involving construction workers, those
who had ETN of 16.2 + 11.4 years suffered with HI
significantly more than those exposed for 10.2 + 7.0
years.?

In this study mild SNHL predominated (61,
67.78%), followed by moderate hearing loss (24,
26.67%) and severe Hl was least common (5, 5.55%). In
contrast in a local study involving army aviation wor-
kers revealed that majority suffered moderate HL
(43.75%), followed by mild HL (40.62%) and severe HL
in 15.62% only 14 while the severity of HL in Tanza-
nian miners was poor in 12% and mild in 35%.17

Age was also a factor that expressively increased
the cases of ONIHL, in the current study with maxi-
mum cases (205) in age groups of 18-25 and 26-33

having no case of ONIHL, while the age group 34-
40 years was affected with 90 out of 95 cases having
ONIHL. This finding was statistically significant (p
<0.001). Similarly other studies in which employees
were of higher ages were the most affected ones”1%
2123 In contrast younger age group (20-29 years) was
more affected (60%) in a study by Masiba.1

In the current study most of the males (210 out of
215, representing 97.67%) had normal hearing, while
all the females (85) were having ONIHL and the diffe-
rence was statistically significant (p<0.001). In contrast
a number of studies reported gender association with
more males being affected 18, 23, indicating that fe-
male population in our study was not taking preven-
tive measures.

The lack of use of HPDs worsens hearing capacity
of individuals ETN. Most previous studies proposed
that the duration of noise exposure and a bad use
of hearing protection devices negatively influenced
the audiometric results like in a systematic review by
Verbeek et al, four studies revealed that the better the
use of HPD's, the less is risk of HL,?* Similarly in our
study out of 65 (21.7%) cases who used HPD’s did not
develop ONIHL, while 90 out of 235 (78.3%) who did
not use HPD’s developed HL and this difference was
statistically significant (p< 0.0001). Also another study
reported that workers using ear both muffs and ear
plugs were less affected compared to those using one
protection (p<0.001) and 94.1% of those who never
used hearing protection showed abnormal audiogram
findings.?

In the current study concludes that Out of 90
respondents, 18 (20%) had a unilateral hearing impair-
ment and 72 (80%) had problems in both ears or had a
bilateral hearing impairment. Similarly in another local
study by Sheikh et al. there was predominance of
bilateral HL (62.5%).14

In the present study a statistically significant
association of ONIHL was noted with education level
with all the 90 (30%) affected with ONIHL being grad-
uates with no hearing loss detected in less educated
population. In contrast in Khoshakhlagh et al, noted
that blue collar workers were more likely to suffer Hl
compared to white collar.??

CONCLUSION

This study concludes that there is high frequency of
ONIHL with significant risk factors being level and duration
of exposure to noise, age, gender, education and hearing
protective devices. Also majority suffer bilateral HL and mild
HL being common followed by moderate HL.

Pak Armed Forces Med ] 2021; 71 (Suppl-3): S610



Noise Induced Hearing Loss

Conflict of Interest: None.
Authors’ Contribution

MJIP: Data Collection Analysis & Interpretation, NM: Conception of
Work & Critical Revision, GS: Manuscript Writing, Iterature Review
& responsible for publication.

REFERENCES

1.

10.

11.

Basner M, Babisch,W, Davis A, Brink M, Clark C, Janssen S, et al.
Auditory and non-auditory effects of noise on health. Lancet
2014; 383(9925): 1325-1332.

Farooqi ZUR, Nasir MS, Nasir A, Zeeshan N, Ayub I, Rashid H,
et al. Evaluation and analysis of traffic noise in different zones of
Faisalabad - an industrial city of Pakistan, Geology, Ecology, and
Lands 2017; 1(4): 232-240.

World Health Organization. Addressing the rising prevalence of
hearing loss [Internet]. Geneva: World Health Organization; 2018
[cited 2020 Feb.5]. Available from: https://apps.who.int/iris/
bitstream/handle/10665/260336/9789241550260-
eng.pdf;jsessionid=AB11292B520
AA9ABB1F4410A4C7F556F?sequence=1

Tekriwal R, Parmar DM, Saxena R. noise induced hearing loss - a
comparison between speech frequency and 4000hz frequency.
Natl ] Physiol Pharm Pharmacol 2011; 1(2): 79-85.

Mumtaz N, Habibullah S. Better late than never: identification of
children with hearing loss in Pakistan. Pak Armed Forces Med ]
2017; 67(2): 292-295.

Nelson DI, Nelson RY, Concha-Barrientos M, Fingerhut M. The
global burden of occupational noise-induced hearing loss. Am J
Ind Med 2005; 48(6): 446-458.

Robinson T, Whittaker J, Acharya A, Singh D. Prevalence of
noise-induced hearing loss among woodworkers in Nepal: a
pilot study. Int ] Occup Environ Health 2015; 21(1): 14-22.

Le TN, Straatman LV, Lea ], Westerberg B. Current insights in
noise-induced hearing loss: a literature review of the underlying
mechanism, pathophysiology, asymmetry, and management
options. ] Otolaryngol Head Neck Surg 2017; 46(1): 41-45.
Mazlan AN, Yahya K, Haron Z, Mohamed NA, Abdul Rasib EN,
Jamaludin N, et al. Characteristic of noise-induced hearing loss
among workers in construction industries. E3S Web of Conferen-
ces 34, 02025 (2018) CENVIRON 2017, Available at: https//
doi.org/10.1051/ e3sconf/ 20183402025

Kirchner DB, Evenson E, Dobie RA, Rabinowitz P, Crawford
J, Kopke R, et al. Occupational noise-induced hearing loss:
ACOEM Task Force on Occupational Hearing Loss.. ] Occup
Environ Med 2012; 54(1): 106-108.

Masterson EA. Hearing impairment among noise-exposed
workers-United States, 2003-2012. MMWR Morb Mortal Wkly
Rep 2016; 65(15): 389-394.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Nair S, Kashyap RC. Prevalence of noise induced hearing loss in
indian air force personnel. Med ] Armed Forces Ind 2009; 65(3):
247-251.

Munir A, Ashraf MA, Nasir A, Hensei O, Igbal M. Ergonomics
and occupational health in sugar industry of Pakistan. Pak ] life
soc Sci 2012; 10(1): 74-79.

Sheikh NA, Shah SAA, Ashraf W. The effect of aircraft engine
noise on the hearing of army aviation personnel. Pak Armed
Forces Med ] 2011; 61(4): 86-89.

Ranga RK, Yadav SPS, Yadav A, Yadav N, Ranga SB. Prevalence
of occupational noise induced hearing loss in industrial workers.
Ind J otol 2014; 20(3): 115-118.

Nyarubeli IP, Tungu AM, Moen BE, Bratveit M. Prevalence of
noise-induced hearing loss among tanzanian iron and steel
workers: a cross-sectional study. Int ] Environ Res Public Health
2019; 16(8): 1367.

Lopes AC, Otowiz VG, Lopes PM, Lauris JRP, Santos CC.
Prevalence of noise-induced hearing loss in drivers. Int Arch
Otorhinolaryngol 2012; 6(4): 509-514.

Abraham Z, Massawe E, Ntunaguzi D, Kahinga A, Mawala S.
Prevalence of noise-induced hearing loss among textile industry
workers in Dar es Salaam, Tanzania. Ann Glob Health 2019;
85(1): 85-88.

Musiba Z. The prevalence of noise-induced hearing loss among
Tanzanian miners. Occupat Med 2015; 65(5): 386-390.

Metidieri MM, Rodrigues HF, Filho FJ, Ferraz DP, Neto AF,
Torres S. Noise-Induced Hearing Loss (NIHL): literature review
with a focus on occupational medicine. Int Arch Otorhinolaryn-
gol 2013; 17(2): 208-212.

Chadambuka A, Mususa F, Muteti S. Prevalence of noise
induced hearing loss among employees at a miningindustry in
Zimbabwe. Afr Health Sci 2013; 13(4): 899-906.

Khoshakhlagh AH, Ghasemi M. Occupational Noise Exposure
and Hearing Impairment among Spinning Workers in Iran, Iran
Red Crescent Med ] 2017; 19(5): e42712.

Feder K, Michaud D, McNamee J, Fitzpatrick E, Davies H,
Leroux T. Prevalence of hazardous occupational noise exposure,
hearing loss, and hearing protection usage among a representa-
tive sample of working canadians. ] Occup Environ Med 2017;
59(1): 92-113.

Verbeek JH , Kateman E, Morata TC, Dreschler WA, Mischke C.
Interventions to prevent occupational noise-induced hearing
loss: a Cochrane systematic review. Int ] Audiol 2014; 53 (Suppl-
2): 584-96.

Pelegrin AC, Canuet L, Rodriguez AA, Morales MPA. Predictive
factors of occupational noise-induced hearing loss in Spanish
workers: A prospective study. Noise Health 2015; 17(78): 343-
349.

Pak Armed Forces Med ] 2021; 71 (Suppl-3): S611


https://doi.org/10.1051/e3sconf/20183402025

