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ABSTRACT

Objective

This research was carried in order to know hazardous outcomes of coal mine dust on upper

respiratory system and their pulmonary function tests.
Methodology

In this longitudinal cross sectional study, we evaluated upper respiratory allergic symptoms and
pulmonary function tests deterioration cause by coal dust exposure in coal mines workers near
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Quetta, Baluchistan (from October 2018 to March 2019). A total of 336 individuals working in coal Peshawar.
mines meeting the preset selection criteria were selected and 41 normal healthy individuals of

same age and sex were selected from the general public of the same region who had never been

exposed to coal dust/coal mines and served as control group.
Results
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Their pulmonary functions were recorded by (SX MULTI SPIRO, USA) and for the analysis of
data SPSS version 18 was employed. The result shown in frequency and percentages, Chi

Square test was used and p value of < 0.05 was considered as significant.

Conclusion

Unprotected exposure to coal dust for longer period of time has bad impact on pulmonary
function test and biochemical parameters and is associated with increased frequency of upper

respiratory tract allergic symptomes.
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I 'NTRODUCTION

Occupational and environmental respiratory diseases have a long
history.! Observation of the association between health and
surrounding traced in which philosophy, reasoning and
observation lead to the idea that ill health resulted from an
imbalance between human beings and their environment.2
Vulnerability to air contamination is linked with increased
cardiovascular mortality and morbidity.3> The proposed
mechanisms include oxidative stress, systemic inflammation,
autonomic nervous, system imbalance and abnormal epigenetic
changes.® The diseases of the respiratory system induce by
occupational dust are determined by type, size, concentration of
dust, and duration of exposure and breathing in the zone2. Coal
dust is one of the important causes of lung disease as it a major
energy source worldwide. In the United States (US), > 50% of
electricity is generated in coal-fired power plants. Recent debate
in the US has focused on increasing coal use and its effects on
environment.

In fact, energy costs from a new coal power plant are low, between
S 0.035 and S 0.04/kW-Hr. However, coal mining causes
environmental issues such as acid mine drainage, whereas the
inhaled coal particles at the work place may lead to the
development of coal workers’ pneumoconiosis (CWP), CWP
deaths accounted for half of the pneumoconiosis deaths during
the 10—year period from 1990 to 1999. Hazardous effects of air
pollution on human health have been widely studied. Several
researches have been carried out in the recent past to find an
association between air pollution and pulmonary function test
abnormalities,”® or to establish a correlation between air
pollution and mortality from cardio—respiratory causes.?0 Coal
mine workers are at risk for a range of chronic respiratory diseases
including coal workers' pneumoconiosis, diffuse dust-related
fibrosis, and chronic obstructive pulmonary disease.1!

There is an increase in the risks of developing asthma and chronic
obstructive pulmonary disease (COPD), such as chronic bronchitis
and emphysema among the workers of coal mining according to
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occupations listed by the US. Coal mining is the highest risk job
according to the census industry code and is related with asthma
and COPD death, Federal “black lung” program payments
amounted to > $ 1.5 billion for nearly 19 million legatees in 1999.
Occupational lung disease compensation, costs can bring the total
cost from $ 0.035-0.04/kW-Hr to as high as $ 0.0556—0.083/kW—
Hr. If we can forecast the injurious effects of coal before mining,
we may be able to develop screening and prevention programs
that carefully monitor early bad effects and, thus, reduce health
care costs related.12-13

Unfortunately, very few studies have been carried out in this
region of the world i.e. Baluchistan, Pakistan where a large
number of people are working in coal mines and are expose to coal
dust most of the hours of day without any protective clothing or
masks etc. It is very important to establish the safety of such units
from the care point of view. Since no facilities are available to
measure the size of various particles in the ambient air, we studied
only the pattern and frequency of various respiratory symptoms
and tried to establish their correlation with pulmonary function
abnormalities in these workers.

B VETHODOLOGY

The present cross sectional study was carried out at Department
of Medicine, Bolan Medical College (BMC), Quetta, Baluchistan in
collaboration with Department of Biochemistry & Clinical
Chemistry, Khyber Medical College (KMC), Peshawar, Khyber
Pakhtunkhwa, Pakistan on coal mine workers of coal mines
situated near Quetta (from October 2018 to March 2019).
Approval of study taken from the Ethical Committee of BMC
Quetta. A total of 336 individuals working in coal mines meeting
the preset selection criteria were included in the study and 50
apparently normal healthy individuals of same age and sex were
randomly selected from the general public of the same region who
were never exposed to coal dust/coal mines and served as
controls. Out of total study subjects 336 who had exposure to coal
mine and or coal dust were further divided into two subgroups on
the basis of exposure time (i.e. < & > 62000 working hours). Those
who were exposed for less than 62000 working hours was labeled
as group—1 and the other which was exposed for more than 62000

working hours was labeled as group—2 respectively. After getting
informed consent their initial data, age, weight, height etc. were
measured and recorded. Performa regarding upper respiratory
tract symptoms were filled and their pulmonary function tests
were done and recorded on predesigned Performa.

For the analysis of data SPSS version 18 was employed and the
difference between these groups and normal healthy subjects
(controls) was compared. Chi square test was used and p value of
< 0.05 was considered as significant.

B ResuLTs

Table—1 depicts general anthropometric information of the
individuals that were examined during this research work.
Significant differences (p < 0.05) were noted for systolic and
diastolic blood pressure and use of tobacco as snuff (Naswar).
Regarding pulmonary function test FEV1/FVC of 52 %, PEF of 68%
and FEF,s of 68% were less than 80% of the predictive values in
group—2. While FEV1/FVC of 33.30%, PEF of 47.10% and FEF,s of
41.40% were less than 80% of the predictive value in group-1. In
control group FEV1/FVC of 35.30%, PEF of 23.50% and FEF,s of
17.60% were less than 80% of the predicted. The difference
between these groups was noted to be significant (p < 0.05) as
given in Tables—3, 4 & 5 respectively.

If we summarize, 25 (normal healthy individuals, were taken as
controls) and 258 coal mine workers exposed group and was
divided further into two groups on the basis of exposure time (i.e.
< & > 62000 working hours). The frequency of upper respiratory
tract allergic symptoms were more exposed group with cough in
68%, sneezing in 52%, shortness of breath in 84%, headache in
52%, eye burning in 72% and nasal irritation in 68% respectively.
Regarding pulmonary function tests FEV1/FVC of 52%, PEF of 68%
and FEFy; of 68% were less than 80% of the predictive value in
more exposed group than the controls. The difference between
these groups was significant (p < 0.05) when compared with
controls.

Parameters Coal Mine Workers Controls p —value
Age (Years) 51.50+6.75 49.50+8.25 0.16
Weight (Kg) 78.25+16.80 80.00+19.80 0.63
Height (Meters) 1.90+0.65 1.75.00+0.65 0.52
SBP (mm Hg) 129.00+6.75 118.00+18.45 0.04
DBP (mm Hg) 88.00+6.75 75.00+20.18 0.06
Snuff (Naswar) 45.00% 14% 0.03

Table-I. Basic Information of Study Population

URT Symptoms Controls Group-1 Group-2

Cough 6 (11.8%) 99 (37.9%)* 51 (68%)*

Sneezing 3 (05.9%) 108 (41.4%)* 13 (52%)*

Shortness of breath 6 (11.8%) 123 (47.1%)* 63 (84%)*

Headache 6 (11.8%) 120 (46.0%)* 39 (52%)*

Eye burning 9 (17.6%) 102 (39.1%)* 54 (72%)*

Nasal irritation 6 (11.8%) 117 (44.8%)* 51 (68%)*

*p value less than 0.05; Controls = Not exposed to coal dust. Group—1 = Exposed to coal dust up to 62000 working hours
Group-2 = Exposed to coal dust from 62001-125000 working hours

Table—2: Upper Respiratory Tract Symptoms among the Study Population.
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Frequency Controls Group-1 Group-2
80% & above 42 (82.35%) 174 (66.70%) 36 (48.0%)*
65 to 79% 09 (17.65%) 54 (20.70%) 24 (32.0%)*
50 to 64% 00 (00%) 30 (11.50%) 12 (16.0%)*
35 to 49% 00 (00%) 03 (01.10%) 03 (04.0%)*
Less than 34% 00 (00%) 00 (00%) 00 (0%)*

*p <0.05; Controls = Not exposed to coal dust, Group—1 = Exposed to coal dust up to 62000 working hours, Group—2 = Exposed to

coal dust from 62001-125000 working hours

Table - 3: Forced Expiratory Volume 1/Forced Vital Capacity (FEV1/FVC) of Study Population

Frequency Controls Group-1 Group-2
80% & above 39 (76.50%)* 138 (52.90%)* 24 (32.0%)*
65 to 79% 12 (23.50%)* 90 (34.50%)* 24 (32.0%)*
50 to 64% 00 (00%) 33 (12.60%)* 21 (28.0%)*
35 to 49% 00 (00%) 00 (00%) 06 (08.00%)*
Less than 34% 00 (00%) 00 (0%) 00 (00%)

*p <0.05; Controls = Not exposed to coal dust, Group—1 = Exposed to coal dust up to 62000 working hours, Group—2 = Exposed to

coal dust from 62001-125000 working hours

Table — 4:Forced Expiratory Flow (FEF) of the Study Population.

Frequency Controls Group-1 Group-2
80% & above 33 (64.70%)* 153 (58.60%)* 24 (32.0%)*
65 to 79% 18 (35.30%)* 63 (24.11%)* 21 (28.0%)*
50 to 64% 00 (0%) 33 (12.60%)* 21 (28.0%)*
35 to 49% 00 (0%) 12 (04.60% )* 09 (12.0%)*
Less than 34% 00 (0%) 00 (00%) 00 (00%)

*p <0.05; Controls = Not exposed to coal dust, Group—1 = Exposed to coal dust up to 62000 working hours, Group—2 = Exposed to

coal dust from 62001-125000 working hours

Table —5: Forced Expiratory Flow 25% (FEF,s) of the Study Population.

I DiscussioN

Mining (especially underground) needs tools and manpower to
operate beneath the earth. Subsurface atmosphere may be
adulterated with poisonous gases that replace the necessary
oxygen to support life or flammable gases that may cause ignition
and thus cause explosion. Therefore, it is necessary to develop
technologies and find ways to exactly calculate concentration
levels of poisonous and combustible gases levels in subsurface
atmosphere for protection of underground coal mines.14
Environmental air pollution due to industries, power stations and
nearby motorway almost always results in an increase in acute and
persistent respiratory symptoms among the affected individuals.
Coal fire is responsible for almost half of the particulate air
pollution, and increase in the concentrations of which similarly
results in increase number of respiratory signs and symptoms.1>
However, some studies have failed to show such relationship our
study confirm a significant higher prevalence of acute and chronic
respiratory symptoms among exposed individual in both group—1
and 2 as compared to control population and thus is in agreement
with the above mentioned study. This fact conforms the impact of
pollution at work place on respiratory symptom that has been
studied extensively in past few years’ evidence suggest that
allergic diseases are becoming more common particularly in
industrial localities severe asthma also occur more commonly in
individual living in polluted areas. Exercised induced asthma and
use of asthma medicine was twice as high in areas near power
stations where coal was used as source of energy to run these
industrial plants. Wilkie et al., (1995),¢in his study reported in
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New Zealand that the frequency of upper respiratory symptoms
increases in people who are bared to higher levels of carbon
particles and coal dust, which in our study is also true as allergic
symptoms were prevalent in all individuals exposed to coal dust
and was more in severity and frequency in those who were
exposed for longer period of time than those who were exposed
for shorter period of time. In a study by Dockery and colleagues
(1996),17 a relationship was found between air pollution,
respiratory symptoms, and lung function. Similar results were
observed in our study. The study done by Khalid et al., (1996),18
failed to show any relation between exposure time and derange
pulmonary functions in nonsmoker individuals. This may be due to
less no of particles in the atmosphere due to proper exhaust
system, the coal composition may contain less iron content which
inturn is responsible for worsening of lung function, our study was
associated with derange pulmonary function test and more
respiratory symptoms which may be due to poor cross ventilation
inside coal mines, less proper protective measures resulting in
continues excessive exposure to coal dust and thus is contradictive
to study conducted by Khalid and colleagues.

Impact of various type of occupational air pollution on respiratory
symptoms and respiratory functions has also been studied in past
few years in detail. It is interesting to note that the organic and
inorganic dust both affects the ventilator function but there is
definite association between organic dust (leather, cotton, jute,
flour etc.).1® Many studies confirm that correlation between air
pollution and pulmonary function abnormalities or mortality



depend on relative concentration of the size of various particles in
polluted air.20-21 The results of our study also match those in which
the respiratory symptoms and functions were affected by the
exposure to dust at occupational place. The increase frequency of
allergic symptoms and pulmonary functions deterioration seen in
our study confirms that unprotected exposure to coal dust in coal
mines have hazardous effects on human health. Further studies on
larger scale need to be done to establish the relationship between
the respiratory tract problems and exposure to coal dust in the
workers working there.

I concLusion

Unprotected exposure to coal dust for longer period of time has
bad impact on pulmonary function test and biochemical
parameters and is associated with increased frequency of upper
respiratory tract allergic symptoms. Those workers who are
exposed for longer period of time without protective mask and
clothing have greater frequency of upper respiratory tract allergic
symptoms and impaired pulmonary function test as compared to
control group.
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