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ABSTRACT
Obijective: To find the frequency of ear problems among Cherat coal miners.

Material and Methods: A cross-sectional study was conducted from October 2013 to March 2014 at Cherat. A sample
size of 400 was selected through non-probability cluster sampling technique, in which the study area was divided into
four clusters and then 40% coal miners were selected randomly. Coal miner’s having more than six months of coal
mining job were included while those with less than six months were excluded. A structured pretested questionnaire
was used to collect data after that data was analyzed and presented in forms of tables and graphs.

Results: Results showed that approximately 29% of coal miners had history of ear problems. 62.93% were due to lack
of training, 32.76% to early 1-4 years of coal mining job, 67.24% to less than 30 years of miner’s age, and 67.24% for
not using personnel protective measures.

Conclusion: The frequency of occupational ear problems showed strong relationship with age, duration of coal mining
job, job satisfaction, coal mining training, knowledge regarding occupational safety and health practices, and with

compliance of personnel protective devices.

Key Words: Ear Problems, Mining, Satisfaction, Training, Knowledge.

INTRODUCTION

Coal mining is considered as one of the dangerous
occupation throughout the globe. Coal mining has been,
and continues to be, a hazardous occupation with some
of the highest rates of deaths, injuries and disabilities.’
Worldwide coal mining is considered to be one of the
dangerous occupation?; poses many health problems
to coal miners and resulting in occupational morbidity
and mortality.>* Severity of the working conditions,
noncompliance of personnel protective equipments,
lack of knowledge, and unhygienic working conditions
were the main causes of various health problems. Noise
exposure is prevalent in mining, and as the prevalence
of noise-induced hearing loss has many consequences
on workers.®

Noise is achieving dangerously alarming situation
in all industries® and causing problems due to work-
related factors include occupational noise, whole body
vibration, work-related diseases and toxic exposures.”
Age, duration of exposure, and sound level for 8-hour
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Time Weighted Average has strong relation with ear
disorders among coal miners.® Miners’ attitudes and
behavior were important factors for wearing hearing
protection devices.®'®" Coal miners were in close
proximity to noises and thus at risk of developing
hearing loss and thus were often exposed to high
levels. Most underground work involves machinery
which produces noise like; cutters, drills, transporting,
loading and unloading etc.?

Occupational ear disorders continue to be
the most prevalent disability in modern world. The
National Institute of Occupational Safety and Health,
noise induced hearing loss is still among the top ten
work-related occupational health problems among coal
mining.'® Noise induced hearing loss is a major health
risk in all type of occupations. In Europe about 35
million people are exposed to detrimental noise levels
(> 85 dB). Hearing loss is an insidious slow process
that develops over a period of approximately 10 to 20
years. Accordingly to the latest estimations, more than
650,000 workers (of a total 5 million employed are put
at risk.'*15

Exposure to extremely noisy environments of 8
hours per day work > or =90 dB, is associated with
injuries/ accidents. The severity of hearing impairment
increases the relative risk of single and multiple events
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when threshold levels exceed'® dB of hearing loss.'®'" In
a study, approximately 37% of coal miners complained
regarding ear problems and the major complaint was
hearing loss,' while hearing impairment was 58.8%1
and 90% of hearing deficit was reported after 55
years.'® Approximately 40% reported ear problems
in a 5-year period and predominantly hearing loss
was the most frequent ear problem; while in another
study it was observed as 31% among coal miners
and interestingly the prevalence of ear disorders
increased significantly with their duration of exposure
to unhygienic occupational environment and to high
noise_18,19,20

Pakistan, being a developing country, faces many
problems and thus International Labor Organization and
World Health Organization standards are not followed
and thus poses a significant potential risk to coal miners.
There are around 90 million of tons of coal in Hangu/
Orakzai and Cherat/Nowshera, Pakistan.?' Coal miners
of Cherat were one of the neglected sectors, and thus
this cross sectional study was conducted to find the
frequency of ear problems; and to assess its relation
with various demographic variables among coal miners
of District Nowshera Khyber Pakhtunkhwa Pakistan.

MATERIAL AND METHODS

This cross-sectional study was conducted from
October 2013 to March 2014; among Cherat coal
miners, District Nowshera, Khyber Pakhtunkhwa,
Pakistan. Cherat is a hilly area located about 50 km
from the District Peshawar, having a total of 80-90 coal
mines and in them approximately 1000 coal miners
were working. A study sample size of 400 was selected
according to WHO sample calculation formula for 50%
prevalence and 5% precision. Coal miners who have
more than one year of job were included while those
having less than one year job were excluded. The non-
probability cluster sampling technique was followed
in which the whole area was divided into four clusters
i.e. Shakot, Jaba Tar, Jaba Khushk and Dak Ismail
Khel, and then 40% miners were selected randomly.
The coal miners having history of impaired hearing,
ear block, ear discharge, ear pain and tinnitus/ Vertigo
were used as a diagnostic criterion for ear problem/s.
A structured questionnaire was formulated to collect
data for important variables like age, duration of coal
mining job, smoking history, job satisfaction, knowledge
& training regarding occupational health and safety,
and compliance of personnel protective equipments.
Statistical Package for Social Sciences (SPSS) version
16 and Microsoft Excel software were used for data
analysis and interpretation. Continuous variables were
analyzed using means and standard deviations for

example: age etc; categorical variables were analyzed
using percentages.

RESULTS

The demographics of the coal miners included
in the study were: age distribution among 400 coal
miners was analyzed as 5.25% miners were < 20 years,
36.5% miners were in age range 20-25 years, 17.25%
miners were in age range 26-30 years, 12% miners
were in age range 31-35 years and 29% miners were in
age range 36 and above. Mean age was 30 years with
standard deviation =1.26. Twenty-eight percent of the
coal miners had 1-4 years, 27.25% had 5-8, 17.75% had
9-12 years and 27% had 13 or more years of working
experience in the coal mines. Mean job duration was 8
years with standard deviation +1.12. Smoking status
among 400 coal miners was analyzed as 72.25%
miners’ were smokers while 27.75% miners were not
smokers. Out of all ear problems (n=166); 50% gave
history of Impaired Hearing, 16.38% ear block, 6.03%
ear discharge, 18.10% ear pain, while 9.48% of coal
miners had complaint of tinnitus/or Vertigo.

DISCUSSION

Ear problems are one of the most common
occupational problems experienced by the coal miners.
The frequencies of ear problems are increasing and are
mainly due to unhygienic occupational environment and
noise during various mining activities. According to our
study results, the frequency of ear problems among
coal miners were 29% (n=116) while in international
research studies the prevalence of hearing loss were
calculated as 37%, 41% and 58.80%." 822 |n our study,
the highest frequency of ear problems as observed were
impaired hearing 50% (n=58), followed by ear pain/
Otalgia, and ear blockage while lower frequency were
observed for tinnitus (n=11) and ear discharge (n=7)
as. Coal miners are exposed to different kinds of noise
due to the various operations in the coal mines; the
hearing impairment was at the peak; 50% (n=58) and
showed correlation with findings as reported in previous
international studies.?

Approximately 55.25% of the coal miners had
1-8 years of coal mining job and in these coal miners
nearly 59.48% of coal miners gave positive history of
ear problems; as revealed in previous national and
international studies that there was strong relation
between occupational ear problems in early and late
years of coal mining job.™

Our study results revealed that frequency of ear
problems were more prevalent in less than 30 years
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ages i.e. 67.24%, and the percentage of ear problems
above 30 years age groups were 32.76% while
internationally the ear problems were approximately
30-43% among coal miners.'®22 Qur results also show
that frequency of ear problems were least prevalent in
the younger age groups i.e. below 20 years age and
between 30-35 years as compared to other age groups.

In our study, approximately 54.50% of coal miners
were not satisfied with their coal mining job and 66.25%
of coal miners had not any sort of training regarding coall
mining safety measures; and thus having 57.76% and
62.93% of occupational ear problems respectively; and
these relationships were also confirmed and supported
in various international studies. In our study, 72.25% of
the coal miners gave positive history of smoking and
35.34% of ear problems occur in these coal miners; and
found that there was no strong relationship between
high frequency of ear problems and smoking; which
was supported by various international research studies.
There was strong relation between high frequency
of occupational ear problems and compliance of
personnel protective equipments. In our study, 51.75%
of coal miners did not follow the standard personnel
protective equipments and thus among them 67.24%
had history of occupational ear problems in past which
was higher than the international rates of ILO and WHO.

As investigated in the national and international
research studies, the frequency of ear problems were
high and more in later years of coal mining job whereas
in our study the frequencies were similar in all age
groups although 20-25 years age group had highest
percentage (42.24%). The prevalence of ear problems in
less than 20 years age group almost doubled in the age
ranges 30-35 as were revealed in various international.'*

CONCLUSION

Lack of proper training of Cool miners is mainly
the cause of occupational injuries especially ear prob-
lems.

RECOMMENDATIONS

Immediate remedial measures are needed
from the Government and concerned departments to
rectify the current situation. Beside, these measures
pre placement and periodic medical examination;
registration and coal miners education; compliance
of personnel protect measures, and further research
is needed to highlight the problem, so to avoid
unnecessary morbidity and mortality associated with
coal mining.

REFERENCES

1.

10.

11.

12.

13.

14.

15.

16.

Madsen GE, James DS, Susan E, Dawson & William
C. Hunt. Injuries, arthritis, and hearing impairment:
A case study of chronic health problems among
western coal miners. J Society & Natural Resources.
Volume 11, issue 8, 21 Nov 2008; 11(8): 775-94.

Katherine AM. Underground coal mining injury: A
look at how age and experience relate to days lost
from work following an injury. Safety Science. 2010;
48: 417-21.

David R. Faces of Coal. The Federation for American
Coal, Energy and Security. 2009; 65-78.

SaSa S, Svrkota I, Petrovi¢ D, Deni¢ M, Radoje P,
Mili¢ V. Mining injuries in Serbian underground coal
mines — A 10-year study. J of Injury. 2011.

McBride DI. Noise-induced hearing loss and hearing
conservation in mining. Occup Med (Lond). 2004;
54(5): 290-96.

Pathak RD. Industrial noise pollution and conserva-
tion of hearing — a study of mine workers. Indian J
Otolaryngol Head Neck Surg. 2001; 53(2): 116-22.

Phaneuf R, Hétu R. An epidemiological perspective
of the causes of hearing loss among industrial work-
ers. J Otolaryngol. 1990; 19(1): 31-40.

Prince MM. Distribution of risk factors for hearing
loss: implications for evaluating risk of occupational
noise-induced hearing loss. J Acoust Soc Am. 2002;
112(2): 557-67.

Quick BL, Stephenson MT, Witte K, Vaught C, Butter-
field BS, Patel D. An examination of antecedents to
coal miners’ hearing protection behaviors: a test of
the theory of planned behavior. J Safety Res. 2008;
39(3): 329-38.

Tantranont K, Srisuphan W, Kaewthummanukul T,
Suthakorn W, Jormsri P, Salazar MK. Factors affect-
ing Thai workers’ use of hearing protection. AAOHN
J. 2009; 57(11): 455-63.

El Dib RP, Atallah AN, Andriolo RB, Soares BG,
Verbeek J. A systematic review of the interventions
to promote the wearing of hearing protection. Sao
Paulo Med J. 2007; 125(6): 362-69.

Roberts JS. Coal Mining and Noise — How it Can
Affect Your Hearing. 2013.

Borchgrevink HM. Does health promotion work in
relation to noise? Noise Health. 2003; 5(18): 25-30.

Sulkowski WJ, Szymczak W, Kowalska S, Matyja
SM. Epidemiology of occupational noise-induced
hearing loss (ONIHL) in Poland. Otolaryngol Pol.
2004; 58(1): 233-36.

McBride DI. Noise-induced hearing loss and hearing
conservation in mining. Occup Med (Lond). 2004;
54(5): 290-96.

Girard SA, Picard M, Davis AC, Simard M, Larocque
R, Leroux T, Turcotte F. Multiple work-related acci-
dents: tracing the role of hearing status and noise

J. Med. Sci. (Peshawar, Print) October 2014, Vol. 22, No. 4 191



exposure. Occup Environ Med. 2009; 66(5): 319-24.

predict hearing loss in a modern industrial cohort?
Occup Environ Med. 2007; 64(1): 53-59.

17. Landen D, Wilkins S, Stephenson M, McWilliams L.
Noise exposure and hearing loss among sand and 21.  Alam SM. The coal and marble as natural minerals.
gravel miners. J Occup Environ Hyg. 2004; 1(8): 2010.
532-41. 22. Landen D, Wilkins S, Stephenson M, McWilliams L.
18. Kurmis AP, Apps SA. Occupationally-acquired Noise exposure and hearing loss among sand and
noise-induced hearing loss: a senseless workplace gravel miners. J Occup Environ Hyg. 2004; 1(8):
hazard. Int J Occup Med Environ Health. 2007; 20(2): 532-41.
127-36. 23. Viljoen DA, Nie V, Guest M. Is there a risk to safety
19. Johnson ML, Witte K, Patel D, Orrego V, Zuckerman when working in the New South Wales underground
C, Maxfield AM, Thimons ED. Using the extended coal-mining industry while having binaural noise-in-
parallel process model to prevent noise-induced duced hearing loss? J. Intern Med. 2006; 36(3):
hearing loss among coal miners in Appalachia. 180-84.
Health Educ Behav. 2004; 31(6): 741-55.
20. Rabinowitz PM, Galusha D, Dixon-Ernst C, Slade
MD, Cullen MR. Do ambient noise exposure levels
ONLINE SUBMISSION OF
MANUSCRIPT
It is mandatory to submit the manuscripts at the
following website of JMS. It is quick, convenient,
cheap, requirement of HEC and paperless.
Website: www.jmedsci.com
The intending writers are expected to first
register themselves and then attach/submit the
manuscript. If processing fee is not submitted
before should be deposited with Managing
Editor in cash or can submit in the form of bank
draft in the name of editor JMS. Also follow the
format and check list of the Journal. Author
agreement can be easily downloaded from our
website. A duly signed author agreement must
accompany initial submission of the manuscript.
The Journal of Medical Sciences, Peshawar is indexed with
WHO IMEMR (World Health Organisation Index Medicus for
Eastern Mediterranean Region) and can be accessed at the
following URL.
http://www.who.int/EMRJorList/details.aspx?docn=4468
192 J. Med. Sci. (Peshawar, Print) October 2014, Vol. 22, No. 4



