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Abstract
Silicosis is a ﬁbrotic lung disorder which is a form of occupational pulmonary disease caused by inhalation, retention and
pulmonary reaction to crystalline silica, as a result of exposure during mining, stone crushing and quarrying activities, which
occurs mostly in developing countries. The inhaled silica particles are removed from the lung at a very slow rate. Thus, even if
exposure is stopped the retained particles may continue to exert their eﬀect on lung. This may in turn lead to an increased
susceptibility to the development of tuberculosis. This review explores the history of silicosis in the India in special reference to
stone crushing industry including case studies of occupational disease. In this article, authors have been made some of the
important available articles for giving a broad idea of the problems and for advancement of research in this ﬁeld.
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Introduction
Silicosis is a ﬁbrotic lung disorder which is a form of
occupational pulmonary disease caused by inhalation, retention
and pulmonary reaction to crystalline silica, as a result of
exposure during mining, stone crushing and quarrying
activities, which occurs mostly in developing
countries.Silicosis is also known as Potter's rot. The inhaled
silica particles are removed from the lung at a very slow rate.
Thus, even if exposure is stopped the retained particles may
continue to exert their eﬀect on lung. The most common form of
silica is quartz. Exposure to large amount of free silica can pass
unseen because silica is non-irritant, odorless and does not lead
to any immediate evident eﬀect and therefore confused with
ordinary dust.Silica is the main component of sand. Cutting,
breaking, crushing, drilling, grinding or abrasive blasting of
these materials may produce ﬁne silica dust. Silicosis occurs as
the result of deposition of ﬁne respirable dust (less than 10
micrometers in diameter) in the lungs.

Historical background
Pulmonary disease associated with occupational exposure to
crystalline silica has been described throughout history. The
recognition of respiratory problems from breathing in dust
dates to ancient Greeks and Romans. Hippocrates noted a
condition of “breathlessness” in miners, and in the mid-16
century Agricola, wrote about lung problems from dust
inhalation in miners. In 1690, Lohneiss described that when
“the dust and stones fall upon the lungs, the men have lung
disease, breathe with diﬃculty”. Ramazzini et al. in 1713,
noted a connection between asthmatic symptoms and sandlike substances in the lungs of stone cutters. In the 1860s,

Peacock and Greenhow noted ﬁnding silica dust in the lungs
of miners and in 1870s, Achille Visconti, (1836–1911)
mentioned the term “silicosis” to describe the disease caused
by inhalation exposure to silex (ﬂint). As per the U.S.
National Institute for Occupational Safety and Health
(NIOSH), the most important factor in the development of
silicosis is “the product of the concentrations of dust
containing respirable silica in workplace air and the
percentage of respirable silica in the total dust”.NIOSH has
said, “Silica is not just dust but it is dangerous dust”. Silicosis
increases the risk of contracting pulmonary diseases like
Tuberculosis and possibility of developing lung cancer in the
future. Production of dust increased signiﬁcantly due to
urbanization and industrialization. The major silicosis prone
areas are; sand blasting, quartz mining, foundries, ceramics
industry, gem cutting and polishing, slate/pencil industries,
construction, all stone quarries and crushers, glass
manufacture and all mining industries. Slate pencil cutting,
stone cutting, and agate grinding industry carry a high risk of
silicosis in India. Exposure to silica dust is also known to
predispose to Pulmonary Tuberculosis, Chronic Airﬂow
Limitation, Lung Cancer, Renal Diseases, etc.

Silicosis in the Indian Perspective
C. Krishnaswami Rao (1934) ﬁrst reported about the
occurrence of silicosis in India from Kolar GoldFields. The
historic study on silicosis noted by Anthony Caplan et al. during
the period (1940-1946) in India, they surveyed 7643 workers of
Kolar Gold Fields, detected 3472 workers suﬀering from
silicosis.
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Sikand and Pamra (1949) have reported that the cases of
silicosis in surface workers in India. They recorded that 52.40
per cent of stone cutters and 12.50 per cent of stone breakers
suﬀered from silicosis in stone mines and crushers near Delhi.
They also reported higher incidence of tuberculosis among
these workers. According to Indian Council for Medical
Research (ICMR, 1999) report, there are about 30 lakhs
worker in India who are at a high risk of exposure to silica. Out
of these, 17 lakhs are in mining/quarrying activities, 6.3 lakhs
in glass and mica industry and 6.7 lakhs in metal industry. In
addition, 53 lakhs construction workers are also at high risk of
silica exposure. Rajasthan, Gujarat,
Madhya Pradesh, Haryana, Delhi and Karnataka are some of
the worst aﬀected States. Major silicosis prone areas in India
are Western and Central parts. As per recent estimates (2013)
from India, there are more than 3 million workers exposed to
containing dust silica and another 8.5 million work in
construction and building activities, who are similarly
exposed to quartz.Many studies (Athavale et al. 2011, Gupta
et al. 1972, National Institute of Occupational Health (NIOH),
1986 & Saini at al. 1984 etc.) have been conducted in past to
determine prevalence of silicosis amongst stone quarry
workers in India, it may be stated from these studies that
prevalence of silicosis among the stone quarry workers range
from 12 per cent to 50 per cent. The workers are exposed to
high levels of free silica which causes silicosis.

Types of silicosis
There are three types of silicosis: Chronic, accelerated and
acute. Chronic silicosis, it is the most common form of
silicosis, usually develops after the period of 15-20 years of
exposure to relatively low dust concentrations. Accelerated
silicosis results from exposure to high concentrations of silica
over a period of 5-10 years. Acute silicosis, it is a rare but
highly fatal disease caused by brief but massive exposure to
dust with high silica content, can occurs after a few months to
as long as 2 years.

Objectives
Ÿ

To bring to light the diﬀerent health aspects of silicosis
cases among the stone crushing industry.

Ÿ

To identify the various acts and rules available in the
country.

Ÿ

To ﬁnd out the extent of problems as mentioned in research
articles.

Literature Review
The review of literature is pertaining to some of the important
articles cited or mentioned in some valuable documents for
the last few years. The main emphasis is on the aspects of
occupational health hazard in special reference to stone
quarries and crushers.Stone quarrying and crushing are
carried out in many parts of India and majority of these mines
are located either in remote area or rural areas adjacent to the

cities. A large number of persons are employed in unorganized
small scale stone mines and crushing units. Most stone mines
are seasonal and operated by small entrepreneurs with daily
employment ranging from 5-20 workers though there are
mines employing more than 100 persons.
Table 1.Prevalence of silicosis in India in special reference
to stone-crushing and quarries industry
Industries

Prevalence (%)

References

Stone cutters

20.00

Saini et al.

Stone cutters

25.00

Sethi and Kapoor

Stone cutters

35.20

Gupta etal.

Quartz crushing

12.00

NIOH

Stone quarry

22.40

NIOH

Sand grinding

27.80

NIOH

Quartz mill- stone grinding

17.90

Tiwari RR et al.

Stone grinding

30.40

Athavale et al.

Stone Crushing

8.08

Kohli et al.

Source: Based on Secondary Data Observed from Review Articles

Table 1 shows the prevalence of silicosis in India in special
reference to stone-crushing and quarries industry. Stone
quarrying and crushing operations give rise to large amount of
ﬁne dust containing free silica in the range of 20 -70 per cent
depending on the nature of stone. However it is estimated that
there are around 12,000 stone crushers employing around 5,
00,000 people.There are few epidemiological studies done on
silicosis in India and all of them are cross sectional in nature.
Due to variations in silica concentrations and duration of
exposure in the work environment the reported prevalence of
silicosis in India ranges widely – from 3.5per cent among
1977 workers in an ordnance factory to 54.60 per cent in 593
workers in the slate-pencil industry.Saiyed and Tiwari (2004)
noticed the prevalence of silicosis among stone quarry
workers was 21.00 per cent and in the stone crushers was
12.00 per cent.The National Institute of Miner's Health
conducted a study of silicosis among stone workers from
Karauli district in 2011. The study reported evidence of
silicosis in 73 of 93 workers who were examined and had a
history of working in mines. In the second round of study
among 298 miners 149 had evidence of silicosis.Sharma
(2007) analyzed that mineworkers have to work there every
day where dangerous mineral dust-laden air occurs which
cause many lung diseases such as silicosis, tuberculosis (TB),
silicotuberculosis and asthma.According to The Hindu
(2016), As many as 589 labourers, mostly tribals from western
Madhya Pradesh, died due to silicosis in last 10 years while
working for the quartz crushing factories in Gujarat. The
deceased were among 1,721 people from 743 families hailing
from tribal-dominated Dhar, Jhabua and Alirajpur districts
who had migrated to Gujarat, claims the study carried out by
three NGOs including 'Silicosis PeeditSangh' (SPS), between
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October, 2015 and March, 2016.Leigh et al. have described an
annual incidence of occupational diseases between 9, 24,700
and 19, 02,300, leading to over 1, 21,000 deaths in India.
Chopra et al. (2012) reported that silicosis is a form of
pneumonoconiosis and causes from the inhalation of
crystalline silica particles (size 0.5- 5 microns in diameter).
Tuberculosis is also common infection of lung associated with
silicosis and together it is known as Silicotuberculosis.
Sivacoumar et al., (2006) had conducted a study on stone
crushing units near Pammal, a suburban area of Chennai,
India whereby he reported values of total and respirable
particulate matter exceeding Indian National Standards.
Malik, (2005) have noticed in Rajasthan, Silicosis is common
in mine workers, it develops when dust containing silica is
inhaled into the lungs. It is the most fatal and main cause of
death among mineworkers. According to The Hindu (2017),
Occupational Safety & Health Association of Jharkhand
(OSHAJ), a non-proﬁt organization, working in Jharkhand
said: “In Jharkhand about 25-30 lakh workers are aﬀected by
silicosis. As silicosis victims mostly belong to tribes, Dalit
communities and other weaker sections of society, their plight
is ignored by the government. The worst victims in mining
areas are children as they are compelled to live in distress
when their earning parents die.” As per the OSHAJ report, 30
workers have died in Kendadi and Musabani villages of
Jharkhand during the period 2002 -2011 because of silicosis.
Stone Crushing has always been among the most hazardous of
occupations and rapidly increasing demand for stone and
boulder to meet the demand for growing infrastructure has
greatly increased the importance of stone crushing and
quarries activities. According to Ahmad (2015), the quarrying
and crushing are carried out in many parts of India and
majority of stone mines are unorganized. In Soryavillege in
Karauli district, health problem reported by most of the
crushers were tuberculosis (TB), silicosis, chest pain, back
pain, cough and musculoskeletal disorder. Some of crushers
reported about low vision and hearing loss too. Sandstone
mining leads to Silicosis, TB and body pain and
musculoskeletal disorder.

Factory Act of India (1948). After extensive legislation,
including the Mines Act, which was promulgated in 1952,
including silicosis and later asbestos-related diseases
(included in 1986), and other sector-speciﬁc legislation, the
situation of silicosis surveillance in India remains deﬁcient.
Furthermore, about 90.00 per cent of the Indian workforce
does not work in factories and therefore are not protected by
speciﬁc legislation. In contrast, only 123 cases of silicosis
have been reported to the Director General, Mines Safety in
the period 1994 to 2011, according to a report submitted to the
ILO. Silicosis should also be made a notiﬁable disease under
the Public Health Act (1875), so that reporting becomes
mandatory. Awareness campaigns are needed to sensitize
workers about their risk of silicosis, personal protective
measures and early symptoms.The silicosis control
programme should be integrated with the existing revised
national tuberculosis control programme (RNTCP) of India.
District tuberculosis oﬃcers, in collaboration with the
Ministry of Labour, must ensure documentation of
workplaces and workers at risk from silica exposure,
especially in the informal sector. Occupational history-taking
must be mandatory to diﬀerentiate silicosis from pulmonary
tuberculosis and hence avoid the risk of unnecessary ant
tubercular therapy for the former. The National Human
Rights Commission (NHRC) in response to the direction
from the Supreme Court of India has made several
recommendations on preventive, remedial and rehabilitative
measures. The NHRC has been asked to work with various
stakeholders such as individual organizations, state and
central governments and other agencies to implement the
measures. Notwithstanding, many clinical and operational
challenges in the management of silicosis, there is an
opportunity for the Government of India to formulate a
comprehensive policy framework on prevention, treatment,
rehabilitation, compensation and follow-up. Action needs to
be taken on active case-ﬁnding for documenting the burden of
silicosis, as recommended by the NHRC.

Strategy for Prevention and Control of silicosis
in India

Although silicosis is fatal and has no cure, it can be prevented
if the inhalation of silica dust is minimized through
preventive measures. The aim of occupational health is to
prevent disease, and advances can be measured not simply by
knowledge of disease causation but also by the extent to
which interventions are shown to be eﬀective in reducing
incidence or severity.Prevention for occupational disease, it
is important for control and toeradicate thediseases.
However, the ultimate success of any prevention programme
lies in the elimination of the occupational health hazard.
While much progress has been made in addressing the
challenges of occupational diseases, there is an urgent need to
strengthen the capacity for their prevention in national
outside hospital (OSH) systems.Appropriate technology
should be developed for the elimination of the occupational
health hazard. It is the need of time that there should be a

The World Health Organization (W.H.O.) and the
International Labour Organization (I.L.O.) began a public
awareness and prevention campaign to eliminate silicosis in
1995, from the world by 2030. Many countries of the world
i.e. Brazil, Chile, China, Indonesia, Malaysia, Mexico,
Poland, South Africa, Thailand, Turkey, Ukraine, the
Bolivarian Republic of Venezuela and Vietnam – have made a
national programmes for the elimination of silicosis.
Nevertheless, in many low- to middle-income countries,
including India, silicosis continues to be an occupational
health hazard. The main challenge of eliminating silicosis in
India is in the informal, unregulated sectors of industry which
do not fall under the control of statutory tools such as the

Conclusion
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collaborative eﬀort of government and employer and worker
as well as workers 'organizations, to ﬁght against this disease
which is hidden. It will have to appear prominently in global as
well as national agendas for safety and health of working
population. Diagnosis, treatment and prevention of diseases
of occupational origin requires speciﬁc knowledge and
experience that are not available adequately in most of the
developing nations, this is the major constrain in data
collection and occupational health surveillance. The need for
raising the priority of preventing occupational diseases,
including silicosis and other stone crusher's disease, has long
been identiﬁed. Awareness programs and focus group
discussions (FGDs) are essential for improving the health
status of these working communities.
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