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ABSTRACT

Objective: Lower back pain (LBP) is a common problem associated with the musculoskeletal system due to
abnormal and persistent working posture among coal miners. This study aims to explore the occupational and
personal factors associated with LBP and disability in coal miners of Baluchistan.

Materials and Methods: This cross-sectional study was conducted in Chamalang, Baluchistan, spanned
over four months. Using the random sampling technique, a total of 376 underground conventional coal
miners were approached. A pre-validated structured questionnaire i.e., Oswestry Lower Back Pain
Questionnaire based on the Oswestry Disability Index (ODI) was used for data collection. Descriptive
statistics, correlations analysis and chi-square tests were performed for data analysis using SPSS version
20.0. A value of p<0.05 was considered statistically significant.

Results: Amongst the 376 respondents with the age distribution 20-50 years, the majority (50%) were from
the 31-41 years age group and, nearly all suffered from LBP and had developed varying degrees of disability.
Occupational factors contributing towards LBP included lifting heavy loads (81.1%), static posture
underground (81.9%), working in confined spaces (77.9%), jolts from machinery (66%) and personal factors
contributing towards lower back pain were age, smoking (71.8%), and existing respiratory condition
(58.5%). No significant association was found between job satisfaction and the lifting of heavy loads.

Conclusion: Increasing age, diagnosed respiratory condition and nature of work were found to be
significantly associated with LBP in coal miners. It is recommended to define and implement proper
guidelines for the coal miners. This will improve their quality of life, as well as minimize disability-oriented
risks associated with LBP.
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INTRODUCTION

Musculoskeletal disorders (MSDs) such as pain,
inflammation, paresthesia or poorly functioning
muscle, nerve, bone or joint are reported to be
associated with many professions including miners,
healthcare workers and drivers. They have negative
impacts on quality of life such as work-related disability
as well as substantial financial implications related to
medical expenses and workers compensation.
Coalmining poses numerous high-risk health
challenges of varying degrees including cardiovascular,
gastrointestinal, skin, joints and many more with MSDs
being a characteristic health feature of the miners .

Lower back pain (LBP) is one of the most common
causes of musculoskeletal disorders. It can be defined as
a “Subjective perception of pain in the lower back,
buttocks, or legs” while “Disability” associated with
coal mining is a complex phenomenon ranging from
activity limitations, participation restrictions to
permanent impairment.’ An estimated 80% of the
general population experiences a back problem at some
point in their life;’ The 2010 global burden of disease
study reported lower back pain as one of the top ten
diseases and/or injuries causing the highest number of
disability-adjusted life years (DALYs) worldwide.’

The Mining industry as reported in scientific literature
has the highest reported incidences of Lower Back Pain,
back injury ratio and other musculoskeletal disorders.
Vertebral disc compression, spinal sprains due to lifting
heavy loads, jolts of drill machine, working in confined
spaces and others are examples of the occupational
hazards that expose the miners to lower back pain and
disability.’

In Pakistan, coal mining is very important and is a
significant contributor to the economy. Pakistanis refer
to coal as “Black Pearl” and to meet the country's
interminable demands of energy it is being extracted
from Chamalang coal fields in Baluchistan since 1973
Despite technological advancements, most of the coal
mining at Chamalang is of underground conventional
type and is pre-dominantly non-mechanized and hence
miners are expected to lift heavy loads, work crouched
or in bent positions and are often exposed to vibrations.
Over the years, the mining industry has witnessed long
term health issues and disabilities including accidents
and even fatalities.

Despite the existence of international standards such as
those formulated by the World Health Organization
(WHO) and International Labor Organization (ILO)
and national regulations such as the provision of Mines
Act and/or provision of essential safety equipment in
the 1923 Act, irregularities and violations have been
reported. Safety equipment to protect against the
emission of deadly gases are also either not available or
not in the use of the coal miners. In the absence of
implementation of standardized protocols, the coal
miners are at serious risk of occupational hazards
including health hazards.”

From reviewing the literature, it was found that
significant gaps existed in exploring predisposing risk
factors to occupational hazards associated with
conventional non-mechanized coal mining particularly
in Baluchistan, Pakistan. Therefore, this study aims to
develop an understanding of occupational risk factors
contributing to lower back pain and disability in coal
miners. The objective of this study is to determine the
occupational and personal factors associated with lower
back pain (LBP) and disability in coal miners of
Chamalang, Baluchistan.

MATERIALS AND METHODS

This cross-sectional study was designed whereby a
validated Oswestry Lower Back Questionnaire was
used to record lower back pain and disability in coal
miners from Chamalang, Baluchistan. A hypothetico-
deductive approach was adopted to investigate the
relationship between musculoskeletal and respiratory
condition with the nature of work performed by coal
miners in Chamalang. Al-Shifa Eye Trust IRB provided
ethical approval for this study as part of the Masters in
Public Health Degree Course (MSPH-IRB-02/02-04).

The data collection took four months. Adult
underground coal miners aged 20 years and above were
included in the study, primarily males owing to the
protracted and laborious nature of the work and cultural
and ethnic restrictions to women from working in the
field.

The probability multistage sampling technique was
used for the selection of an appropriately sized sample.
Randomly, through a lottery, amongst all the coal mines
in the Chamalang area, one was selected for this study.
The owner of the coal mine provided the researchers
with an attendance sheet of 1200 coal miners attending
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the mine. They were stratified into 400 were surface
coal miners and 800 underground coal miners. Surface
coal miners were excluded from the study. Based on the
nature of work they do, amongst the 800 underground
coal miners, there were 600 loaders, 100 drillers and
100 blasters working in the coal mine. The statistical
formula n = (z)’p (1 — p) / d* was used to calculate a
sample size representative of the proportion of
underground coal miners in each sub-group having
lower back pain. A total sample size of 375 was
calculated. To obtain this sample size, using a simple
random sampling technique, every third loader, every
third blaster and every third driller was selected for data
collection. The final sample included 282 loaders, 46
blasters and 46 drillers. Figure 1 illustrates the sampling
technique used for the study.

One coal mine with 1200 coal miners selected from
Chamalang coal reserves, Quetta, Balochistan, Pakistan

A4 Y

| 800 underground coal miners I 400 surface coal miners |

I Loaders=600 II Blasters=100 ” Drillers=100 |

| Proportionate sampling technique |

\Loader‘s=282 H Blaste‘:sﬂl? | | D:illers=47 ]

Figure 1: Flow chart showing sampling technique
used for the study.

The study excluded surface coal miners, miners who
were suffering from a systemic health condition and
lower back pain before starting work at the mines and
those miners unwilling to participate in the study.

The data collection tool was a validated, structured
questionnaire that was initially pilot tested for reliability
and validity and then revised to fulfil the requirement of
this study. Since most coal miners were unfamiliar with
the English language owing to the cultural backdrop and
literacy levels of the study population, to compensate
for the language barrier, a notarized translation of the
tool into the Urdu language was done for the
convenience of the miners. To assess the degree of
disability in coal miners, the Oswestry Disability Index
(ODI)" derived from the Oswestry Lower Back Pain
Questionnairel 1 was used. A validated Urdu translation

of the ODI done by the Notary Public in Quetta was
used.

The data collected were analysed using statistical
software Statistical Package for Social Sciences®
version 20.0. Descriptive statistics and chi-square
statistical tests were performed on the data, by the
authors. The study population was not blinded.

This study was a part of a research project for the
completion of a post-graduate program and was self-
funded. The respondents were not blinded. However, all
data collected was following informed consent while
confidentiality and privacy of the responses were
maintained, at all times.

RESULTS

Data of 376 underground coal miners from the Coal
Mining Sector of Baluchistan (Pakistan) was collected.
Respondents were between 20 years to 50 years with the
majority between 31-41 years of age (50%). 207
respondents had a work experience of 5-10 years
(55.1%) working in Chamalang coal mines. 270
respondents were smokers (71.8%). Seventy-five per
cent of the total study population was of loaders.

Results on basic demographic and occupational
variables, as shown in Figure 2, revealed 330
respondents claiming lower back pain, 244 were
diagnosed with a respiratory condition, 293 had worked
in confined spaces, and 290 had an experience of trunk
twisting during work.

trapped inside mine

exposure to toxic gases

smokers

static posture at uneven grounds
experiences trunk twisting
lifting heavy load

exposure to jolts of drills

worked in confined spaces

diagnosed with a respiratory condition

il

complain of lower back pain

(=1

50 100 150 200 250 300 350

Figure 2: Assessment of lower back pain in under-
ground conventional coal miners in Chamalang

Results of the study revealed an alarming 87.8% of the
respondents having complaints of Lower back pain.
Amongst the respondents, 134 aged 20-30 years, 168
aged 31-41 and 28 aged 42-50 complained of lower
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back pain during the last 3 months. Results also showed
that 220 respondents were diagnosed with a respiratory
condition and had a complaint of lower back pain. No
significant association was found between job

satisfaction and the lifting of heavy loads. Table 1 shows
the association of, lifting heavy loads and job
satisfaction of respondents with a complaint of lower
back pain in the last three months.

Table 1: Association of Lower back pain with occupational variables

Lifting of heavy
loads

Job satisfaction

Age of respondents Diagnosed
respiratory

condition

Any episode of pain YES NO
in lower back/
buttocks/legs
during last 3

months

20-30
years

31-41
years

42-50
years

YES NO

YES 72.1%

NO 9.0%

28.2%

X? 1.776 0.053

Df 1 1

p-value 0.183 0.818

77.9% of this population owed LBP to confined space in
coal mines, 66% attributed LBP to jolts of drilling
machines, 81.1 % identified lifting heavy loads as a
contributing factor to LBP, 77.1% experienced trunk
twisting, 81.9% complained of static posture at the
uneven ground as a predisposing condition to LBP and
59 % of the total respondents associated LBP with the
repetitiveness of work.

Out of the total study population, 259 (68.9%) miners
had been trapped inside a mine at least once in their
mining careers. An alarming 67% reported exposures to
toxic gases during mining.

A relatively significant proportion of respondents
reported severe disability, i.e., 34.8% blasters, 33.9%
loaders and 39.2% drillers. From 46 blasters there were
7 mildly disabled, 10 moderately, 16 severely, 8
crippled and 5 exaggerated their complaints. From 283
loaders, there were 25 mildly disabled, 78 moderately,
96 severely, 63 crippled and 20 were exaggerating.
There were 8 persons from the drilling category with

mild disability, 9 moderately disabled, 18 severely

disabled and 10 were crippled. Figure 3 illustrate the
degree of disability reported by miners in the blasting,
loading and drilling groups.

M BLASTING GROUP
W LOADING GROUP

DRILLING GROUP

Figure 3: Degree of disability in underground
conventional coal miners, in Chamalang

DISCUSSION

The scarcity of research on non-mechanized
conventional coal mining particularly in Pakistan was a
major contributing factor to the design and formulation
of this study investigating the relationship between
muscular-skeletal problems such as lower back pain and
occupational experiences of coal miners. Research has
shown that since underground mining is dangerous and
involves serious risks to health and safety, devising
protocols and national-level regulations to incorporate
applied principles of ergonomics has become essential
to ensure the former.”
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Amongst the 376 respondents aged between 20-50
years, 259 responded with having been trapped in mines
during their work experience to date of data collection.
In this study, the majority of the participants
complained of LBP. Similar studies have been reported
which showed LBP being the major complaint among
the coal miners.""” Besides LBP, 58.5% of the study
participants also diagnosed with respiratory conditions
as an occupational variable. Recently, a study was
performed which assessed disability degree in coal
miners using pulmonary function and hypoxemia with
Pneumoconiosis and a result showed significant
association.”” Coal mine dust causes a spectrum of lung
diseases collectively termed coal mine dust lung disease
(CMDLD). A study has shown that coal mine dust
remains a relevant occupational hazard and miners
remain at risk for CMDLD."”

A significant 77.9% associated their lower back pain
with working in confined spaces in the mines. Another
significant finding from the study was the contribution
of working in static postures at uneven grounds to lower
back pain of coal miners. These findings are coherent
with MSD risk factors reported in scientific literature,
associated with obstructive work environments
including low ceiling heights, hot humid temperatures
at/inside physically laborious work sites."**’

In this study, a strong association between bending, the
repetitiveness of work, twisting, jolts of drilling
machine occupational risk factors and reports of LBP
with varying degrees of disability were observed
which is coherent with the previous studies.””
Identification of these occupational risk factors
provides valuable information for planning,
implementation and evaluation of injury prevention
programs and devising guidelines for the management
of occupation hazards for coal miners. Another
significant finding was the exposure of the coal miners
to toxic gases. Arecent study has shown similar findings
where coal mine dust lung disease contributes to
significant morbidity and mortality among those
exposed.” Through active participation from all
stakeholders' procedures for hazard identification, risk
assessment, evaluations for improvements, policing of
implementation of these procedures and follow-ups
conducted with due diligence can facilitate creating a
support structure to minimize these occupational health
hazards related to coal mining in Pakistan.

Inaccessibility and poor infrastructure approach to
Chamalang coal mines was a major limiting factor
while conducting this study. The area is remote, under-
developed and sensitive owing to local disputes and the
prevailing uncertain law and order situation were an
additional challenge to reaching the coal mine for data
collection. The researchers were able to build trust and
rapport for data collection from the miners through
strong advocation and personal acquaintances with the
locals. Limited resources such as accommodation and
lodging for the researchers, funding and human
resource for data collection also posed constraints in
conducting this study.

This study was a first step towards identifying the
prevalence of lower back pain and associated disability
in underground non-mechanized coal miners and
personal and occupational factors that contribute
towards lower back pain and associated levels of
disability. The researchers suggest further research and
organized efforts in this field to identify and bring to
light the issues relating to the health and quality of life of
underground coal miners in Pakistan. Moreover, the
health challenges associated with the general working
milieu and safety of the coal miners in rural Balochistan
discovered in the study need to be highlighted at public
health forums. Periodic medical examinations and the
provisions of universal health care need to be made
accessible at affordable costs to coal miners to address
the degree of disability associated with their
occupation.

CONCLUSION

The compelling percentage of underground coal miners
having lower back pain and varying degrees of
disability associated with personal factors such as age,
years of work experience and existing spinal injury
and/or respiratory conditions and occupational
variables such as nature of work, posture, bending of the
trunk during work, lifting of heavy loads suggest a
significant association of these occupational and
personal factors with musculoskeletal issues in miners.
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