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SUMMARY
Silicosis from secondary exposure is not often reported.
This is the first such report of a child with possible
silicosis attributable to secondary exposure to sandstone
mining in India. Silicosis from secondary exposure has
been reported in the gem polishing and slate pencil
manufacturing industries in India; however, the stone-
mining industry is severely under-researched. No
preventive measures have been instituted in the stone-
mining industry and children are exposed to respirable
silica dust when their mothers take them to their work
places. Poverty and lack of accessibility to modern
medical facilities promote malnutrition and tuberculosis,
two known co-morbid conditions. Stone mining, an
export-oriented industry, produces billions of dollars of
foreign currency every year. Although there is legislation
to protect workers from exploitation, employers disregard
the law and the state turns a blind eye by not
implementing proper enforcement mechanisms. Silicosis
from environmental exposure affects the entire
community that lives in stone-mining areas.

CASE PRESENTATION
An 11-year-old boy in 5th grade in school attended
a medical camp organised by a local NGO at Ganj
Basoda in Madhya Pradesh in central India. He had
a 4-year history of grade III dyspnoea on exertion.
The boy is the youngest of seven siblings (4 broth-
ers and 3 sisters). His father belongs to a Dalit
community that traditionally works with bamboo,
plays music in a band during weddings and festi-
vals, and does not own any agricultural land. The
family also earns income from goat rearing. The
boy’s mother started working in the mines soon
after her marriage around 25 years ago. The family
of nine lives close to the mines in a three-room
house of bricks with one room reserved for the
goats. The family resides in Badahar village in Ganj
Basoda municipality in the central Indian state of
Madhya Pradesh.
The boy’s mother developed tuberculosis (TB)

after the delivery of her first child and underwent
treatment for 6 months. She had stopped working
in the mines 1 year previously due to weakness,
and was diagnosed with silicosis at the camp.
The boy has been malnourished since a young age.

He was admitted to a Nutrition Rehabilitation
Centre (facility-based care units in government hospi-
tals for severe acutely malnourished children below
5 years of age) at an early age, where he also received
treatment for TB for a month. Treatment was

discontinued as he reportedly did not tolerate the
medication. Although he has been attending school
from the age of 6, his attendance has been irregular.
His mother denies taking him to the mines.
The boy had dry cracked skin all over the body.

His weight and height were on the 3rd percentile
(WHO Reference 2007 for 5–19 years). He had
hepatosplenomegaly suggestive of severe malnutri-
tion and vitamin A deficiency (figure 1). He dis-
played decreased air entry in all zones bilaterally
and had expiratory rhonchi. He did not have club-
bing or oedema of his feet. His cardiovascular
system was normal.

Investigations
Sputum examination showed the presence of tuber-
culosis acid-fast bacilli and his blood count was
unremarkable. Other tests could not be performed
due to logistic and financial constraints. His chest
x-ray showed opacities suggestive of silicosis (ILO
grading r/r, 3/3) and associated progressive massive
fibrosis bilaterally (ILO grade C) (figure 2).
The diagnosis was pulmonary tuberculosis with

suspected silicosis due to secondary exposure in a
malnourished child. However, the diagnosis of sili-
cosis is unconfirmed and difficult to determine at
this time.

GLOBAL HEALTH PROBLEM LIST
▸ There are few epidemiological studies of the

mining industry in India.
▸ The miners work under exploitative conditions

and their families live in severe poverty with no
access to health services.

▸ Families live close to the mines and are prone to
developing silicosis from secondary exposure.

▸ The mining industry is an under-regulated
sector marked by lack of enforcement which is
ignored by the government. Existing legislation
which could protect miners is not enforced by
the state.

▸ The recent media and state attention directed at
occupational silicosis-related deaths may lead to
improved conditions for the miners. However,
silicosis from environmental exposure continues
to be ignored.

▸ The absence of environmental protection in the
mines puts entire communities at risk of silicosis.

GLOBAL HEALTH PROBLEM ANALYSIS
The association between occupational exposure
and silicosis has been well researched and studies
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have examined the prevalence of occupational silicosis in India.
A study on the effects of mineral dust in young adults at an
Indian stone mine found that they are particularly vulnerable to
silica-laden dust which causes rapid deterioration of lung func-
tion.1 Cross-sectional studies by the National Institute of
Occupational Health (NIOH) and others have shown that the
prevalence of silicosis among adult stone miners ranges from
12% to 21%.2–5 While silicosis from environmental exposure is
under-researched and under-reported in general, silicosis from
environmental exposure has been reported in the agate gem pol-
ishing and slate pencil industries in India.6 7

There are very few epidemiological studies on the mining
industry in India even though the sector has provided a liveli-
hood for tens of thousands of Indians for centuries.8 9 There are
no reliable data on the numbers of stone miners in India, the
levels of dust at work sites, or baseline lung function among
miners.10 Furthermore, there has been no study on silicosis
caused by environmental exposure in mining areas, which affects
the mining workers’ families and communities. According to the
report of the Indian Council for Medical Research (ICMR)
(1999), about 3 million workers in India are at high risk of
exposure to silica. Of these, 170 000 are engaged in mining/
quarrying activities, 630 000 in the glass and mica industry, and
670 000 in the metals industry.11 The ICMR report does not

include family and community members exposed to secondary
dust. As the average household size is estimated to be around 5.4
in rural areas, approximately 10 million people are affected by
mining activities in India.12

Most of the work is carried out by unorganised labour, which
lacks power for collective bargaining; exploitation by mine
owners is therefore the norm.8 11 The work sites have no dust
control in place and many women and children work at wages
below that stipulated by law.13 None of the mines provide safety
gear for workers, who are continuously exposed to dangerous
silica dust which they also take back with them into their
homes, thus exposing their children and families. It is not
uncommon for women workers to bring their infants and young
children to the mines. Childcare facilities are non-existent and
children are left under makeshift shelters just outside the mines
while the mothers work, thus exposing them to dust at a very
young age. Poor nutrition due to low wages, poor working con-
ditions, and lack of access to healthcare and social security
results in ill health and debt that begins early in the lives of
those working in the mines in these areas. The association
between silicosis and tuberculosis and malnutrition is well estab-
lished.14 The nearest primary health centre may be many kilo-
metres away. These deplorable conditions are prevalent in the
majority of stone mines in India.13

The environment around stone quarries contains high levels
of respirable silica dust. One study has shown that the ambient
air content of respirable dust is higher than the legal limit at
locations as far as 500 m from a stone crushing site.10 The fam-
ilies of many miners live close to the mines, and are thereby
exposed to additional sources of silica-laden dust.13 There are
no dust-suppressing controls at work sites in India.13

Poverty and minimal support systems compel many mothers
in India to bring their children to the unsafe environment of the
mines, where there are no childcare or primary healthcare facil-
ities.13 However, the young boy in our case was allegedly not
taken to the mines, but he has developed silicosis. While

Figure 2 Chest X-ray posteroanterior (PA) view showing opacities
suggestive of silicosis (ILO grading r/r, 3/3) and associated progressive
massive fibrosis bilaterally (ILO grade C).

Figure 1 Frontal photograph of the patient showing hepatosplenomegaly
suggestive of severe malnutrition and vitamin A deficiency.

2 Murlidhar V. BMJ Case Rep 2015. doi:10.1136/bcr-2015-209315

Global health
 on 16 M

ay 2023 by guest. P
rotected by copyright.

http://casereports.bm
j.com

/
B

M
J C

ase R
eports: first published as 10.1136/bcr-2015-209315 on 23 June 2015. D

ow
nloaded from

 

http://casereports.bmj.com/


tuberculosis in conditions of poverty must have been a contribu-
tory factor, the fact that he developed the disease without being
physically present at a mine indicates that the silicosis was
caused by environmental exposure. The disease is compounded
by his severe malnutrition and lack of access to modern medical
services. This case flags the possibility of a high incidence of
environmentally acquired silicosis among children in similar
circumstances.

The main statute governing miners’ health and safety is the
Mines Act, 1952, which is administered by the Directorate
General of Mines Safety (DGMS), an organisation under the
Union Ministry of Labour. The Mines Act, along with the Factory
Act, lays down regulations to protect miners.15 16 The Factory Act
stipulates that children under the age of 14 are prohibited from
being employed in mines. Significantly, Section 45 of the Mines
Act ‘prohibits [the] presence of any person below 18 years of age’
in any part of a mine above ground where any operation con-
nected with or incidental to any mining operation is being carried
out. Nevertheless, child labourers (children between 10 and
16 years of age) constitute a high 10% of the workforce in the
area and are grossly underpaid. Welfare, health and medical sur-
veillance, and worker participation in safety management are also
covered in the Mines Rules, 1955.

Reports have shown that environmental guidelines and regu-
lations fail to protect communities from exposure to silica dust.
Regulation 124 of the Metalliferous Mines Regulations, 1961
formulated under the Mines Act, 1952 prescribes the permis-
sible limits for various types of airborne respirable dusts, includ-
ing silica, dust sampling strategies, and control and surveillance
measures that must be adopted in mines.17 Detailed provisions
address how to prevent the release, accumulation and propaga-
tion of dust. Enforcement is the responsibility of state pollution
control boards that issue guidelines and terms and conditions
for the operation of industrial units including siting guidelines
and emission standards under the Environment (Protection)
Act, 1986 and the Air (Prevention and Control of Pollution)
Act, 1981.17 Although the details of guidelines may differ from
state to state, the main features are similar and include provi-
sions for pollution control measures and standards. The mining
companies can therefore be held liable for not maintaining stan-
dards and be forced to compensate for the harm done to the
families and communities who develop silicosis from environ-
mental exposure.

Despite a sound legislative framework, the occupational
health of hundreds of thousands of mineworkers, if not their
communities, remains elusive. The only body responsible for
monitoring and enforcing the provisions of the Mines Act,
1952—the DGMS—lacks manpower, a monitoring and report-
ing infrastructure, and inspection planning. There are tens of
thousands of smaller mines in the country who have not even
registered with or do not report to the DGMS, as legal penalties
for not doing so are weak and there are almost no prosecutions.
As a result, these mines do not employ managers or trained
medical practitioners to conduct regular check-ups or report
notified diseases, and do not follow safety norms.18 The lack of
active interest within the Indian state to even enforce existing
laws to protect workers’ health and safety can be attributed to
the fact that mining is a major source of foreign exchange.
Between April and December 2014 alone, India earned 1 billion
INR from mining.19

Meanwhile, there have been widespread media reports on
silicosis-related deaths. Media coverage of deaths in the Indian
states of Gujarat and Madhya Pradesh in 2004–2005 in particu-
lar alerted the country’s National Human Rights Commission

(NHRC) to the dangers of silicosis. The NHRC described sili-
cosis as a ‘serious occupational hazard’, ‘a health issue’ and a
‘human rights issue’.20 It also expressed consternation that ‘in
all cases, it is the poor labourer working in the unorganised
sector who [is] the victim’, which excludes them from labour
protection and government schemes for the organised sector. It
formed a National Task Force and, later, an Expert Group to
generate a set of recommendations that took into account all
aspects of the disease. The Commission also initiated hearings
on the various petitions brought before it by NGOs in various
states. A writ petition ((civil) no: 110/2006) filed by a
Delhi-based NGO, which NHRC has also joined, is currently
before the Supreme Court. While the case is still being heard,
the Supreme Court issued an interim order in 2009 directing
the NHRC to facilitate compensation for confirmed deaths due
to silicosis. NHRC was also directed to engage with state gov-
ernments and find means to rehabilitate and provide healthcare
support for patients with silicosis. The Expert Group’s recom-
mendations have been sent to the Chief Ministers of all states.
Some states like Rajasthan have set up systems for diagnosis and
compensation, but many others have still not done so.

In 2008, the central government launched a smart card-based,
cashless health insurance scheme with cover provided for
30 000 INR per annum called the Rashtriya Swasthya Bima
Yojana (RSBY), which was extended to mineworkers, among
other categories, in 2013.21 However, the poor have not
received sufficient coverage under this scheme and there is low
awareness among beneficiaries about entitlements. It has also yet
to be seen how RSBY will be extended to those working in
mines not registered with the DGMS.

However, these changes, which are an essential step in the
right direction, are only aimed at occupational exposure to sili-
cosis. Silicosis from environmental exposure has not received
any attention. Therefore, case reports such as this are crucial to
bring attention to the critical and dangerous consequences of
mining operations that affect entire communities and regions.

Learning points

▸ Silicosis due to secondary exposure can occur among the
children of mining communities in India.

▸ Malnourishment, tuberculosis and silicosis are co-morbid
conditions, especially in vulnerable populations like children
who live close to stone mines.

▸ Children are especially vulnerable to silicosis from
non-occupational exposure in stone-mining areas where
(a) populations are very poor and have little access to
modern medical facilities, (b) families live close to the work
place and casual child labour is common, and (c) preventive
measures are not taken by mine owners.

▸ Although mine owners do not comply with legislation to
protect the health and safety of workers, the state ignores
this situation as the stone-mining industry generates much
foreign exchange, and there is limited legislative protection
for families from secondary exposure.
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