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ABSTRACT

Background: Globally, coal mining is one of the dangerous occupations which leads to hazardous effects to coal
mine workers due to production and dispersion of coal dust. These workers face more survival and working pressure
than normal workers. Hypertension, diabetes and chronic respiratory symptoms are more prevalent in coal miners
than normal population. This study was conducted with the objective to know the working pattern of coal mine
workers and to know their habits and morbidity pattern.

Methods: A descriptive study was conducted in one of the coal mines during October 2016 to December 2017. 846
coal mine workers were included in the study.

Results: 480 (56.74%) workers belong to the age group of 50-60 yrs. Present study includes 696 underground mine
workers and 150 surface workers. 222 (26.23%) workers had a habit of smoking, alcohol consumption is seen in 96
(11.35%) of surface workers and 480 (56.73%) of underground workers. In present study prevalence of hypertension
is 19.15%, prevalence of diabetes is 16.31% and the prevalence of symptoms of chronic respiratory disease is
28.38%.

Conclusions: The current study has shown a higher prevalence of diabetes than national prevalence and showed a
lesser prevalence of hypertension than national prevalence which may be probably due to other causes rather than
occupational stress alone. Morbidity is more than the normal population hence health education is done among
workers regarding chronic diseases and their risk factors.
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INTRODUCTION

Globally, coal mining is one of the dangerous
occupation’s which leads to hazardous effects to coal
mine workers due to production and dispersion of coal
dust.! Coal mine workers are one of the special groups
having greater work intensity than the general group of
workers. These workers face more survival and working
pressure than normal workers.? Heavy physical work, the
severity of working conditions, workplace injuries and

exposure to coal dust produced are the major causes of
morbidity and mortality in coal mine workers.?

Physical hazards like trauma, noise-induced hearing loss,
heat and humidity effects, Muckers mange, Hand-arm
vibration syndrome, radiation, and pressure induce effects
are seen. Chemical hazards mainly due to coal dust
inhalation causing pneumoconiosis and methane gas
explosions in underground mining are common.
Biological hazards like tropical disease (Malaria and
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Dengue) are quite common in miners. Leptospirosis and
Ankylostomiasis are also common in underground
miners. Psychological hazards like addiction to alcohol
and drugs are seen along with depression which is
common in coal mine workers. Most mines operate 24hr
per day, 7 days per week, so shift work pattern is
common as it results in fatigue and sleeps deficits which
impair cognitive and motor performance of coal miners.*

In India, coal deposits are primarily found in eastern and
south-central India. Jharkhand, Odisha, Chhattisgarh,
West Bengal, Madhya Pradesh, Telangana, and
Maharashtra accounted for 98.58% of the total known
coal reserves in India.’ In Telangana, SCCL is currently
operating 17 opencast and 30 underground mines in 4
districts of Telangana (Adilabad, Karimnagar, Warangal
and Khammam) with a manpower around 48,942 and
produced 64.40 million tons of coal in the year 2018-19.

Hypertension, diabetes and chronic respiratory symptoms
are more prevalent in coal miners than normal
population.®*® There is limited literature regarding
morbidity pattern in coal mines. This study was
conducted with the objective to know the working pattern
of coal mine workers and to know their habits and
morbidity pattern.

METHODS

A descriptive study was conducted in one of the coal
mines during October 2016- December 2017. 846 coal
mine workers were interviewed in local language by a
single unbiased interviewer using a structured pre-tested
questionnaire near a mining place, who had given consent
out of 974 workers present in one mine which was
selected through random sampling. Present study
includes all the coal mine workers who had given consent
for the study and excluded those who are not given
consent for the study and workers of other coal mine.
Ethical clearance was obtained from the ethical
committee of Kakatiya Medical College, Warangal. Data
collected and analyzed using SPSS (statistical package of
social sciences) version 20.0.

RESULTS

Out of 846 coal mine workers, who were included in the
study, 480 (56.74%) workers belong to the age group of
50-60 yrs, 276 (32.62%) workers belong to age group 40-
50 yrs, 60 (7.10%) workers belong to 30-40 yrs and 30
(3.54%) workers belong to age group 20-30 yrs as shown
in Figure 1. Present study includes 696 underground mine
workers and 150 surface workers as shown in Figure 2.

According to the type of work done, all 696 (82.30%)
underground workers perform manual work but out of the
150 surface workers, 138 (16.30%) perform manual work
and 12 (1.40%) do non-manual work like the use of
machinery. 408 (48.23%) workers out of 696
underground workers do rotational shifts (6 am-2 pm, 2
pm-10 pm & 10 pm- 6 am) and 288 (34.04%) workers
does general shift (8 am-5 pm). Similarly, 66 (7.80%)
workers and 84 (9.93%) workers who do work on the
surface do rotational and general shifts respectively as
shown in Table 1.

If we consider working hours per week, all 150 (17.70%)
coal mine workers who are working on the surface are
working for less than or equal to 48 hrs per week and
among underground workers 678 (80.20%) are working
for less than or equal to 48 hrs per week and remaining
12 (2.10%) workers are working for more than 48hrs per
week. According to work experience, 354 (41.85%) of
underground workers and 78 (9.22%) of surface workers
had 20-30 yrs of work experience similarly 258 (30.50%)
underground workers and 66 (7.80%) surface workers
had greater than 30 year work experience as shown in
Table 1.

Table 2 depicts that 222 (26.23%) workers had a habit of
smoking of which 168 (19.85%) workers are
underground workers and 54 (6.38%) are surface
workers. Alcohol consumption is seen in 96 (11.35%) of
surface workers and 480 (56.73%) of underground
workers. There are 18 (2.12%) workers who were
working on surface and 36 (4.25%) underground workers
had a habit of smokeless tobacco intake.

Table 1: Working characteristics of coal mine workers.

Variables

Manual
Non-Manual
General shift
Rotational shift
<48 hrs per week

Type of work

Shift of work
Working hours (per

week) >48 hrs per week
0-10

Work experience (in 10-20

years) 20-30
>30

Surface workers Underground workers
N (%) N (%)

138 (16.30) 696 (82.30)
12 (1.40) 0 (0.00)

84 (9.93) 288 (34.04)
66 (7.80) 408 (48.23)
150 (17.70) 678 (80.20)
0 (0.00) 18 (2.10)

0 (0.00) 54 (6.38)

6 (0.70) 30 (3.55)
78 (9.22) 354 (41.85)
66 (7.80) 258 (30.50)

International Journal of Community Medicine and Public Health | August 2019 | Vol 6 | Issue 8 Page 3191



Neelakanti R et al. Int I Community Med Public Health. 2019 Aug;6(8):3190-3194

Table 2: Habits of coal mine workers.

Surface worker

Underground worker

N (%) N (%)
smokin Present 54 (6.38) 168 (19.85)
g Absent 96 (11.35) 528 (62.42)
. . Present 96 (11.35) 480 (56.73)
Habits Alcoholism Absent 54 (6.38) 216 (25.54)
. Present 18 (2.13) 36 (4.25)
Smokeless tobacco intake Absent 132 (15.60) 660 (78.01)

Table 3: Morbidity pattern of coal mine workers.

| Variable

Surface worker Underground worker

Figure 1: Age wise distribution of coal mine workers.

Place of work

& Underground
workers

m Surface workers

Figure 2: Coal mine workers according to their place
of work.

Morbidity pattern of coal mine workers in the present
study shows that 54 (6.38%) of surface workers and 108
(12.77%) underground workers are suffering from

N (%0) N (%0)
Hypertension Present 54 (6.38) 108 (12.77)
Absent 96 (11.35) 588 (69.50)
- . Present 42 (4.96) 96 (11.35)
Morbidity  Diabetes Absent 108 (12.77) 600 (70.92)
Chronic symptoms of Present 18 (2.13) 222 (26.25)
respiratory disease Absent 132 (15.60) 474 (56.02)
Age group of coal mine workers hypertension. 42 (4.96%) of surface workers and 96
(11.35%) of underground workers are suffering from
) diabetes. Chronic respiratory symptoms of the disease is
50-60yrs 480 seen in 18 (2.13%) surface workers and 222 (26.25%) of
underground workers as shown in Table 3.
40-50yrs 276
DISCUSSION
30-40yrs 60
The present study is conducted in one of the coal mine in
20-30yrs 30 South India. 846 coal mine workers out of 974 workers
| i i X present in the coal mine were included in the study of
0 200 400 600 which all are males. Out of 846 coal mine workers 692
= No. of workers (82.30%) are underground workers and remaining 150

(17.70%) are surface workers whereas in Considine et al
study done Australia among 1457 coal mine workers
there was 53.10% are surface or open cast workers and
46.90% were underground workers.” In the present study,
majority of workers 480 (56.74%) belongs to age group
50-60 yrs and 276 (32.62%) workers belong to age group
40-50 yrs and very less number of workers 90 (10.64%)
are in between 20-40 yrs age group. There will more risk
for 50-60 yrs age group workers as they work in
hazardous environmental conditions, but in Considine et
al out of 1457 workers study majority of workers 61.30%
belong to age group 25-45 yrs where the risk
comparatively less for this age group.’

Current study shows that all underground workers do
manual work without using any machinery and 92% of
surface workers does manual work and the remaining 8%
does non-manual work using machinery. Most of the
underground workers and small number of surface
workers who are nearly 56.03% does work in rotational
shifts and are more prone to sleep deprivation and shift
work disorder which is slightly greater than Considine et
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al study which is 49.10% of workers doing rotational
shifts and 47.80% workers doing regular shifts.

80.20% of underground workers and 17.70% of surface,
workers do work less than or equal to 48 hrs per week
and only small portion of underground workers (2.10%)
does work for more than 48 hrs per week who are more
prone to physical and psychological stress in work by
working overtime. Similarly in Yu et al study done in
Shanxi, China among 540 workers 52.46% of workers
out of 305 workers included in their study, work for more
than 8hrs per day which is very high compared to our
study were as in Considine study 86.5% of workers out of
1457 workers do work for more than 8 hrs per day which
is very high compared to our study.”® The probable
reason could be strict labor laws in India to work not
more than 8hrs per day or 48 hrs per week.

According to work experience 51.07% (41.85%
underground workers + 9.22% surface workers) workers
are having experience of working for 20-30 yrs and
38.30% (30.50% underground workers + 7.80%) workers
are having experience of working for more than 30 yrs
which shows that these workers are more exposed to coal
dust for a long period and are more prone for chronic
diseases when compared to Rajashekar et al.’® A study
was done in 493 mine workers where there are no
workers who had work experience for more than 20yrs
and there are only 4.40% of workers having work
experience for 11-20 yrs who are very less compared to
our study also in Considine et al study there are only
37.7% of workers having work experience for more than
10 yrs.’

In the current study, 26.23% (19.85% underground
workers and 6.38% surface workers) of workers had a
habit of smoking, 68.08% (56.73% underground workers
and 11.35% of surface workers) had a habit of regular
consumption of alcohol and 6.37% (4.25% underground
workers and 2.12% surface workers) of workers had an
habit of intake of smokeless tobacco which are the major
risk factors causing chronic diseases. Percentage of
smokers and alcohol consumption is more than national
average which is 10.7% and 30% respectively which may
be due to social and cultural differences probably rather
than occupation alone.™®** Smokeless tobacco intake is
less than the national average which is almost nearly
24%."° When compared with Yu et al study, our study
shows a lesser percentage of smokers than their study
which is 70.49% and a higher percentage of alcohol
consumers which is 65.24%.% Similarly in a study done
by Rajashekar et alin which there are 34.1% of smokers
and 41.4% of alcohol consumers.” The percentage of
smokeless tobacco intake in Rajashekar study was more
than our study which is 34.9%.° Other study done by
Dhamodhar in 603 coal mine workers had 32.67% of
smokers which is higher than our study and zero
consumption of smokeless tobacco intake.*?

Among 846 workers included in our study overall
morbidity present with various chronic diseases were
55.3% which is slightly greater than morbidity level of
opencast workers and lower than underground workers
according to Bhelkar et al study.”® In present study
prevalence of hypertension is 19.15% (12.77% and
6.38% in underground and surface workers respectively),
the prevalence of diabetes is 16.31% (11.35% and 4.96%
in underground and surface workers respectively) and the
prevalence of symptoms of chronic respiratory disease is
28.38% (26.25% and 2.13% in underground and surface
workers respectively). When compared to the national
prevalence of hypertension and diabetes is 26.5% and
9.7% respectively, the current study has shown a higher
prevalence of diabetes than national prevalence and
showed a lesser prevalence of hypertension than national
prevalence which may be probably due to other causes
rather than occupational stress alone.** Another study in
Rajashekar et al prevalence of hypertension is 12% which
is less than our study.® In a study done by Nandi et al, on
lignite workers shows the prevalence of hypertension and
diabetes as 6.29% and 0.69% respectively.'® Also in the
study done by Mawaw et al on 2749 mine workers shows
the prevalence of hypertension and diabetes as 18.2% and
11.7% respectively.'® Prevalence of chronic respiratory
symptoms in Bhelkar et al is lower than our study which
is 21.56%."° Prevalence of peptic ulcer in coal mine
workers in our study shows 2.84% and which are seen
only in an underground coal mine workers may be due to
stress and irregular food habits which is lower than a
study conducted by Zahorski et al among 9361 coal mine
workers shows the prevalence of peptic ulcer disease as
7.929%."

CONCLUSION

Coal mine workers are one of the special groups having
greater work intensity than the general group of workers.
56.74% of workers belong to a 50-60 yrs age group who
are more prone to physical hazards. 89.37% of workers
had work experience more than 20 yrs who are exposed
to coal dust chronically for more than 20yrs and more
prone to chronic diseases. Percentage of coal mine
workers who were smokers are 26.03%, alcoholics are
68.08% and smokeless tobacco intake is 6.37%.
Prevalence of hypertension and diabetes in the current
study is 19.15% and 16.31% respectively whereas the
prevalence of chronic respiratory disease symptoms and
peptic ulcers in coal mine workers is 28.38% and 2.84%
respectively. Morbidity is more than the normal
population hence health education is done among
workers regarding chronic diseases and their risk factors.
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