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ABSTRACT

Background: A marginal farmer’s income is inadequate to sustain a decent living. Hence, they work in
brick fields or similar jobs during the lean season, which generates respirable dust containing silica.
Lungs are sensitised. Lung already sensitised to crystalline silica, and the lack of use of personal
protection equipment during this work worsen the symptoms. Objectives: Evaluate the actual
cumulative period of exposure in brick fields and ramming mass industry. Combine the Direct Acyclic
Graph and Bradford Hill Graph to identify the causal pathway. To find out the epidemiological
pathway, follow a characteristic pathway. Results: Twenty-five workers are affected by Silicosis; two
medical officers of the local hospital and one interviewee have been interviewed in depth. Thematic
content analysis using open, axial, and selective has been used for coding. Interviews have been coded
as explained, and reached saturation. Objectives has been achieved by eight interviews. Data
Triangulated with ILO/WHO radiographic grade (mostly 1/2/3), health camp data, and DAG modelling
of confounders such as chronic malnutrition. Worked in the brickfield for some years, not recorded,
the only record is of the brickfield lung already affected by respirable crystalline silica only worsens
even for a short time. . ILO ratings indicated moderate to severe profusion; all Bradford Hill
requirements were satisfied, affirming cumulative RCS as the causative factor inside migratory chains
from farms to kilns through intermediaries. Conclusion: Gradual improvement in the social and
economic context and advocacy for active community nutrition, promotion of personal protective
equipment and screening may prevent silicosis.

KEYWORDS
Ramming Mass, Chest X-ray, Severe Silicosis

INTRODUCTION Marginal farmers are defined as farmers who
Income from agriculture is inadequate for own very small plots of agricultural land,
marginal farmers for a decent living in rural typically less than one hectare (about 2.5

areas as per recent economic analysis. acres)(1).
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Evidence shows that the number of such
farmers is staggering in North 24 Parganas,
where the case studies have been done.
Marginal farmers in North 24 Parganas often
turn to seasonal brickfield labor to supplement
low agricultural incomes, enduring physically
demanding work like brick moulding, carrying,
and loading under hazardous conditions(2,3).

These farmers, are typically from rural
marginalized communities, face land scarcity
and economic instability, pushing them into
informal brick kiln jobs during off-seasons.
Brickfields provide quick cash but trap workers
in cycles of poverty due to minimal wages and
debt bondage. Women and children frequently
join, performing unorganised work force amid
long hours from dawn to dusk(4).

Labor involves back-breaking tasks such as
mixing clay, shaping bricks, and stacking in
extreme heat or dust, leading to health risks
like respiratory issues from silica exposure. No
social security, poor housing, or access to
healthcare exacerbates vulnerabilities, with
enforcement of labor laws remaining weak.
Migrants dominate, relocating seasonally
within West Bengal for survival(5).

In the absence of a good, sustainable income,
they are lured into working in ramming mass
from neighboring areas. The job, though it
involves long hours of work, they are provided
accommodation and food. These marginal
farmers lack skills and education to pursue
other vocations and forced to work in the
ramming massindustry. There is higher
prevalence of acquiring sexually transmitted
infection, HIV and Tuberculosis, soil
transmitted helminthiasis.

Severity can be assessed by the complete
clinical picture and radiological grading as per
ILO.WHO grading criteria.

Minakhan, Basirhat health district, North 24
Parganas is an agricultural area. People from
this area tend to migrate to other jobs as
agricultural income for small farmers and
agricultural laborers cannot fulfil the financial
requirements of their families. The
interviewed patients said that this is the reason
for their migration to work in West Bardhaman
stone quarries and crushing units that produce
raw materials for ramming mas(2,3). They are
also forced to live in the factory areas,
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increasing the duration and quantity of
exposure manifold as they inhale the dust
continuously. When Inhaled as a respiratory
particulate matter, this dust, containing
crystalline silica, causes progressive
respiratory health problems. This problem may
develop in less than 10 years. After developing
acute symptoms, which forced them to
abandon work in the stone quarry and crushing
units to back to their home. At their home they
attended health camps where they were
diagnosed with silicosis. These cases were
classified as acute and accelerated silicosis in a
previous cases study by same researchers and
already published earlier.

This was reported as a case study. In the
current research authors are doing the analysis
of pathways of disease development in the
different socio economic and nutritional
context.

“Ramming mass” is an specialised industrial
material for many industries.

Workers involved in mixing, crushing, or
handling of ramming mass are exposed to high
level of silica dust inhalation risk, especially
without proper protective measures. These
granules constitute respirable crystalline
fragments or respirable crystalline silica
(RCF/RCS)

Respirable crystalline fragment particles which
leads to lung fibrosis and severe respiratory
impairment.

Once the clinical symptoms start deteriorating,
they return to their villages. Diagnosis is
delayed due to a lack of specialised healthcare,
which worsens their condition(7,8).

West Bengal government has published a
notification on “Silicosis Relief Rehabilitation
and Treatment Policy — West Bengal(10).
Silicosis is widely prevalent in India. Silicosis
was first reported in India in 1934 when a
detailed investigation carried out in Kollar gold
mines between 1940 and 1946 showed this as
a serious problem(11). it has also been
reported in various other mines like gold,
uranium, mica, lead, zinc, sandstone, mineral
processing, slate and a host of other minerals.
A study in Rajasthan has shown a high
prevalence of silicosis among the workers in
marble quarries. The prevalence had a range of
38.4% to as high as 78.5% in Karuali. Many
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silicosis cases were misdiagnosed as
tuberculosis by clinicians as a result of a lack of
awareness(12). Subsequent research and
representation to various states governments
by affected workers, Ngo’s working on
occupational health, and various others lead to
the development of various acts and
regulations which lead to the development of
nationwide regulation of making silicosis a
notifiable as well as compensable disease-
Rajasthan model of detection, relief and
rehabilitation model for silicosis victims.
Silicosis is also a notifiable disease under Mines
Act (1952), the Factories Act (1948), and the
Building Act (1996) and can also be
compensable under various state
governments' laws through the chief inspector
of factories(13).

Silicosis can be classified as acute,

accelerated, or chronic.

1. Acute silicosis occurs with high-intensity,
short-duration exposure. Patients present
within weeks to 5 years of the initial insult.
it resembles chronic silicosis

2. Chronic silicosis occurs after 10 years, or
more often, at a low to moderate level of
exposure.

3. Accelerated silicosis develops within 3 to
10 years of exposure to silica dust. It is
associated with a higher level of exposure
and a greater risk of progressive massive
fibrosis. The diagnosis is based on a history
of high levels of exposure within the
preceding years and chest x-ray features
of both acute and chronic silicosis.

The severity of silicosis is assessed by
comparing serial X-ray, HRCT, and spirometry
measurements. Spirometry measurements at
the initial stages may show a restrictive
pattern, progressing to an obstructive pattern,
and finally to both.
For the present epidemiological research
purpose, data obtained from the health camp
was supplemented with in-depth probing of
their history. Reasons for their migration,
associated health and nutritional factors and
poor access to healthcare to subsequent
development of silicosis has been framed as
per grounded theory hypothesis.

Objectives

1. To reevaluate the duration of
exposure to silica dust in ramming
mass industries or brick making
industry, where both may be a source
of silica dust exposure of variable
intensity.

2. Validation of causal pathway through -
Direct Acyclic Graph and matching
Bradford Hill criteria

3. To compare the clinical and
epidemiological findings of these cases
with the pattern from other similar
Indian studies to see any emerging
pattern

MATERIAL & METHODS

This study employed a qualitative research
design to explore the occupational health
trajectories and lived experiences of workers in
the ramming mass industry.

All the diagnosed cases of silicosis who
attended the health campinterviews have
been eligible for in-depth interviews.

This approach was selected to understand the
complex interplay between prior occupational
history (specifically, brick kiln work) and other
occupations where there is an exposure risk of
RCF. Analysing the duration of work in the
brick-in-brick field and ramming mass.

All the twenty five workers were interviewed
in depth, Analysis of the 8 workers were
analyzed after interviewing 8 worker, 2
medical officers and 1 recruiter (bhaya)
Researchers analysed 11 in-depth interviews.
Among them, 8 have ramming mass workers, 2
are medical officers working in the hospitals,
and 1 is arecruiter.

During the analysis of 8 workers in depth
interview, a specific pattern has been
emerging researchers decided not to proceed
further with more analysis. (15, 16)

Eight workers have been interviewed in depth.
As per the grounded theory hypothesis, when
the researchers felt no additional previous
occupational history could be obtained (on
their lived in experiences) it was decided not to
proceed further (During the interview process,
it was felt that theoretical saturation had been
obtained or no new observation was likely to
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be recorded, so it was decided to end the
interview and analyze the data.)

¢ Labor Recruiter (n=1) : A contractor involved
in sourcing labor for the ramming mass
industry.

3. Data Collection
In-Depth Interviews (IDIs) have been prepared
to investigate the following

. Occupational history

. Migration patterns

. Daily work activities

. Use of personal protective equipment
(PPE)

o Health-seeking behaviour

o Clinical observations (from medical
officers)

o Recruitment patterns (from the
contractor)

Doctor’s Interviews: Focused on clinical

diagnosis, severity of respiratory distress, and
prognosis of the clinical conditions.

Recruiter Interview : Explored recruitment
strategies, target demographics, and the
rationale for sourcing labor from specific prior
industries (e.g., brick kilns).

Data Analysis

All interviews were transcribed and subjected
to Thematic Content Analysis. The analysis
followed a three-stage coding process:

Open Coding : Identifying initial concepts (e.g.,
"dust  exposure,"  "breathing trouble,"
"previous job").

Axial Coding : Connecting categories to reveal
relationships (e.g., "Brick Kiln History" linked to
"Recruitment Preference").

Selective Coding Developing the core
narrative of the study.

Triangulation was used to validate findings by
cross-referencing worker narratives with
medical reports and recruiter testimony to
ensure reliability.

Iterative qualitative analysis until saturation

e

‘ Conduct In-depth interview

h

Axial coding
Migration /similar job links

Saturatton checks

Steps of
coding
process

Data mangula‘mons with
other sources of data

Reaching theoretical saturation

RESULTS

Social demographic profile and characteristics,
ILO/WHO grading of the workers are given
below. Results are reproduced from the earlier
studies, which have already been referenced.

Table 1 : Recording of observation of the health camp

Duration of work in Please specify the duration Actual duration of ILO Rating
stone quarry / Ramming you have worked there in work as stated during

Mass Unit as recorded stone crushingindustry there in-depth interview

by Minakha Hospital

3 years 12 months 1/2, p/p
5 years and 6 months 24 months 2/1, p/q
7 months 18 months 3/2,p/q
3 years and 6 months 12 months 2/2,4a/p
2 years 6 months 2/2,p/q
6 years 18 months 2/3,q/t
10 years 7-8 months 24 months 2/2,r/r
2 years 4 months 1/1, p/q
3 years 9 months 1/1, p/p
3 years and 6 months 12 months 1/2,q/r
8 years 13 months

6 years

3 years 7 months 1/1, p/p
5 years 24 months 3/2,r/r
2 months 12 months 1/1, p/p

© 2026 JEFI
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3 years
8 years
6 years
4 years
3 years
6 years
4 years
3 years
8 months

3 years and 6 months

24 months 2/1,49/q

15 months 1/1,q/r

10 months 1/1, p/q

15 months 1/2, p/q

36 months 1/1, p/p
3/2,r/q

36 months 3/3,q/r

13 months ?

20 months Pneumothorax with
colapsed lung Cnt be
rated

24 months 1/2, p/q

Analysis of the report from the health camp, as
reported in the case series report(6).

Social and Economic Profile of the Patients 7
respondents belonged to the lower/lower
income category, and 18 to the upper lower

Image 1; Analysis of in-depth interview

income category, as per the Kuppuswamy scale
16.

All respondents worked in the ramming mass
in the West Bardhhaman district, which is a
silicosis incidence district.

Analyse the in-depth interview

Education level as per table 1
Forced to work as a blue collar job

Work include work included in
MNREGA scheme work and Brick
fields

(key informant interview Workers in the

Variable amount of respirable silica
fragments for varying period of time

Income inadequate

health camp)

Doctor’s interview also said
Observed phenomenon year after year

Say with conviction they do not know the working
condition and outcome

Positive Outcome from worker’s
perspective

MORE EARNINGS but a costs of her
health

Recruitment by Middle Men
Nature of job

Labor intensive (duration of Work More

In addition to their working hours, all the study
subjects used to live in the factory premises.
One worker who is now a patient stated that
“Sir, when the mills operate it is white powder
all around, we cannot recognize each other”
Interviews of doctors corroborated the
statement of the workers

All the workers were recruited by an agent
from their village home in Minakhan block,
North 24 Parganas and migrated to the mills in
West Bardhaman.

They were aware of the hazards of their
occupation as they knew others who has
succumbed early to the disease. “We know
that many people have gone to work, and

many have died within a short time” — another
patient told.

Both the medical officer, when interviewed,
supports the statement of the workers

So even if they work for a short duration
exposure is hugely cumulative- unrecorded
duration of work in ramming mass, brick field
other duration exposure —

Hypothesis : Events/sequencing fitting into
Bradford Hill Cteria(17).

The development of silicosis among
undereducated workers in the ramming mass
industry can be systematically analyzed using
the Bradford Hill criteria. These criteria are a
set of principles developed by Sir Austin
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Bradford Hill to evaluate causal relationships in
epidemiological studies and are highly
applicable in occupational health research.
Here, | will provide a comprehensive analysis
by applying each of the nine Bradford Hill
criteria to the development of silicosis in this
specific context:---

Strength of Association: Epidemiological
studies have consistently shown a strong
association between occupational exposure to
respirable crystalline silica (RCFS) and silicosis.
Workers exposed to high levels of silica dust,
such as those in the ramming mass industry (a
material often used for furnace linings with
high silica content), experience significantly
elevated risks of developing silicosis compared
to unexposed individuals. For instance, a cross-
sectional study of workers in silica-related
industries demonstrated silicosis prevalence
rates ranging from 11% to 26% depending on
exposure duration and intensity (20,21,22).
Consistency: Numerous studies across various
industries globally, including mining, stone
cutting, ceramic production, and engineered
stone fabrication, have demonstrated similar
findings regarding the link between silica dust
exposure and silicosis. The uniformity of these
findings across different populations and
settings strengthens the case for causality. For
example, workers in artificial stone industries,
where materials like ramming mass are
common, have shown accelerated and acute
silicosis even with relatively short-term, high-
concentration exposures(18,19,20,21)
Specificity: Silicosis is uniquely caused by
inhalation of crystalline silica particles, making
this a highly specific association. While silica
exposure may also contribute to other diseases
(e.g., lung cancer, chronic obstructive
pulmonary disease (COPD), and tuberculosis),
silicosis itself is directly attributable to the
fibrogenic effects of silica dust on the lungs,
which cause progressive and irreversible
scarring(23)

Temporality: The Bradford Hill criterion of
temporality requires that the cause precede
the effect. In silicosis, this criterion is satisfied
because workers exposed to silica dust
typically develop disease symptoms only after
prolonged exposure durations or latency
periods. Acute or accelerated silicosis, which

© 2026 JEFI

has been observed in cases of high-level
exposure in industries like the ramming mass
sector, underscores how cumulative exposure
over time directly correlates with disease
onset(24,25)

Biological Gradient: The risk of silicosis shows
a clear dose-response relationship with silica
exposure levels. Higher cumulative exposure
to silica dust results in increased disease
prevalence and severity. For example,
occupational studies have found that
individuals with higher levels of silica dust
exposure (measured in milligrams per cubic
meter-year) had greater radiographic evidence
of lung damage compared to their less-
exposed peers(26).

Plausibility: Scientific evidence supports the
biological plausibility of silica exposure leading
to silicosis. When respirable silica particles are
inhaled, they bypass the respiratory tract’s
natural defences and settle in the alveoli.
These particles trigger persistent inflammation
and fibroblast activation, culminating in
fibrosis and scarring of lung tissue. This
mechanism has been validated in both
experimental animal studies and
epidemiological observations.

The cause-effect relationship between silica
dust exposure and silicosis is coherent with
existing knowledge in occupational health and
pathophysiology. It aligns with experimental
data, clinical observations, and the natural
history of the disease. Reports of silicosis
outbreaks in industries like stone fabrication
and ramming mass production provide further
coherence, illustrating the predictable
outcomes of high silica exposure without
adequate protective measures

An experimental situation which can serve as
an animal. Repeated inhalation of respirable
crystalline silica can cause silicosis in mice;
histological examination is proof of this. Also in
experimental animals. Anti-diabetic drugs like
metformin which is widely used can prevent
silicosis. Pathway is Activating Autophagy via
the AMPK-mTOR Signaling Pathway. This is
beyond the scope in this research. But dust ex
definite proof of dust exposure is en evident in
pathway of Bradford Hill Criteria

Cause effect relationship: Marginal farmers
enter adulthood with poor physiological
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reserves vulnerable to various silica dust
exposure for it is ubiquitous presence. High
RCF exposure ensures highly susceptible to
high RCF in Ramming, Mass. Duration of
exposure is additional problem(27,28)

The workers are from low socioeconomic
backgrounds. Body Mass Index lack sensitivity
but is specific for chronic malnutrition in
specific situation. Economic deprivation per se
may may cause low body mass index. Again
malnutrition is not linked to silicosis.
Continuous exposure to low respirable
crystalline silica primes the terminal
respiratory tract to silicosis which is an additive
effect. Therefore a pathway is a proposal for
“Direct Acyclic Graph” with cofounder and
collider (27,28,29)

Analyzing the confounder and collider: These
elements: low socioeconomic status, prior
dusty work (brick kilns, MNREGA-type manual
work), recruitment by middlemen, smoking
and other lifestyle factors (like smoking),
chronic  malnutrition, and  cumulative
respirable crystalline silica (RCS/RCF) exposure
leading to silicosis. In the bulleted causal chain
at the end, “cumulative RCF exposure” is

influenced by several upstream determinants
(e.g., recruitment, nature of job/duration, low
SES factors), and “development of silicosis” is
the outcome(30).

If in the DAG both “cumulative RCF exposure”
and “likely from chronic malnutrition” (and/or
other low-SES lifestyle factors) point into
“development of silicosis” (or into a common
intermediate such as “physiological
vulnerability”), then that node is a collider on
the paths connecting those upstream factors.
Conditioning on that node (for example,
restricting to silicosis cases only, or adjusting
for “vulnerability” in a regression) will open
non-causal paths between its parents and can
induce spurious associations between them
(classic collider bias).

Silicosis is a serious public health problem in
unorganized sector. Work in  dusty
environment. Work in the unorganised sector
means it is outside regulatory control. There is
a delay in diagnosis 29. - It is to be
noted that when the workers are unable to
work, they are terminated and sent back
home.(31)

Figure - Pathway of Direct Acyclic Graph for the Development of Silicosis among Ramming Mass

Workers
| ~_

| 2- upstream factors

< *

Poor Socio- Dusty work Involvement of Smoking
Economic status profile in middlemen in habit
construction recruitment
Exposure to hl Comnsistent Lon}gl working Impact of
Respirable Factory [faiﬁ;:;:sof chronic
Cumulative dust implementation malnutrition
inhabitati
Fragment (RCH. mhabitation of Factory Acts)

9

\ 1- Collier

Poor Socio

(outcome)

Prior work in
Economic dusty

your prior ramming mass worker studies,
provides a fitting iterative approach.History+1
Preparation  Steps: Transcribe  audio
recordings verbatim, anonymizing participant
details like names or locations. Familiarise
yourself with transcripts through multiple

Direct Acyclic Graph) — insert image here:
Coding occupational histories from in-depth
interviews with silicosis cases involves
structured qualitative analysis to identify
patterns in migration, work trajectories, and
exposure risks. Grounded theory, as used in
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readings, noting recurring motifs such as
marginal farming backgrounds or recruiter
influences. Used software like QDA Minor Lite
for efficiency, especially with 8 interviews
reaching theoretical saturation

Open Coding Phase: Perform line-by-line
coding to generate initial descriptive codes
directly from the data. Examples tailored to
your workers' histories:

° "Ramming mass tasks (ramming, dust
exposure)"

° "Duration/intensity in each job"

° "Health symptoms onset".History+1

This phase yields 50-100 granular codes per
transcript, capturing raw  occupational
narratives without preconceptions.

Axial Coding Phase: Group open codes into
categories, exploring causal conditions,

° "Marginal farmer origins" contexts, and consequences. Key categories
° "Migration to brick kilns for labor" from similar migrant silica studies:
. "Recruiter-mediated placement"

Category Sub-codes Link to Silicosis

Migration Farmer to kiln ; recruiter Cumulative prior dust

Pathway role; economic push

Job Brick kiln labor; ramming
Sequence mass shift; factory living
Exposure Dust levels; no PPE; short-
Factors term high-intensity
Confounders Malnutrition/low BMI; low SES

exposurepmc.ncbi.nlm.nih+1
Intensity ramps RCS
inhalation[pubmed.ncbi.nlm.nih]
Accelerated disease
onset[sciencedirect]

Amplifies fibrosis risk[perplexity]

Connect categories (e.g., migration enables unmonitored exposure).pmc.ncbi.nim.nih+1

Selective Coding Phase: Integrate categories

into a core narrative, such as "Cumulative Silica

Pathways via Migrant Labor Chains." Validate

with constant comparison across your 8 cases

and triangulation (e.g., medical records),

refining until no new insights emerge. This

builds theory on rapid silicosis in informal

sectors, informing interventions.

Export codebooks as tables for your mixed-

methods proposal, ensuring inter-coder

reliability if collaborating.

Open coding

1. Marginal famers

2. Lack of employment and job opportunities

3. Lack of knowledge regarding occupational
risk

4. Axial Coding

In this DAG, the main collider is silicosis, the
main confounder (for the effect of silica
exposure on silicosis) is chronic malnutrition
from low SES, and the green boxes at the top
are the key upstream factors. (image
generated )

Collider in this graph

A collider is a node that has two or more
arrows pointing into it.

© 2026 JEFI

Here, silicosis (red box) is a collider because it
has incoming arrows from several blue boxes:
cumulative RCF exposure, living in factory
premises, long work hours, and chronic
malnutrition.

Confounder in this graph

A confounder is a common cause of both the
exposure and the outcome (a “parent” of each
on a backdoor path).

If the exposure of interest is cumulative RCF
exposure and the outcome is silicosis, then
chronic malnutrition (from low SES) operates
as a confounder: it is caused by low SES and
also directly affects silicosis, while low SES also
increases silica exposure, opening a backdoor
path from exposure to outcome through SES
and malnutrition.

Upstream factors

Upstream (distal) determinants are higher-
level causes that influence more proximal,
work-related risk factors.

In this figure, the upstream factors are the
green boxes at the top:

Low socioeconomic status (Low SES)

Prior dusty work (MNREGA/brick kilns)
Recruitment by middlemen

Smoking
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These upstream factors lead to the more
proximal blue occupational conditions, which
then influence silicosis 31.

DiscussION

The case study of silicosis in the ramming mass
industry highlights a cumulative exposure
trajectory beginning in brick kilns and
intensifying in ramming mass units. Workers
with compromised lung function from prior
low-grade exposures encountered
exceptionally high levels of RCF in ramming
mass units, leading to acute or accelerated
silicosis. There is possibly no data that the
socio-economically marginalised backgrounds,
poverty, malnutrition, school dropout, and
early labor force entry reduced physiological
reserves and increased  susceptibility.
Recruiters exploited this vulnerability by
offering slightly higher wages and free
accommodation. Back and forth migration
between Bricklin and other high risk jobs like
ramming mass cannot be said with certainty
but strong evidences exists other wise
Exploitation by middlemen or ‘bahya” called
among the workers due to poor awareness,
inaccessible healthcare, and employer neglect,
diagnosis occurred only after catastrophic lung
damage had already occurred. Workers were
routinely dismissed once they are not able
towork..

Finally, the pattern of the problem of Silicosis
in Eastern India

The study indicates a systemic, recurring
pattern rather than isolated cases. West
Bardhhaman and adjoining districts have
small-scale, unregulated ramming mass units
with extremely high RCS levels, attracting
vulnerable migrants from agricultural areas.
The study demonstrates that severe
respiratory morbidity among ramming mass
workers is the predictable outcome of a
cumulative exposure pathway. Pathways has
already described earlier, 32,9. Occupational
Health Hazards faced by workforce in the
unorganized is well replicated here.

Where

Addressing Ethical Issues- Administrative
permission has been obtained from State
Institute of Health and Family Welfare, the

competent authority to do provide
administrative approval.

Institute Ethics Committee clearance has been
provided by Jawahar Lal Medical College and
Memorial Hospital, Kalyani nearest medical
college where the stidy was conducted

Now  Online  softwareturboscribe  and
Notebook LLM have been used for transcribing
the interview transcription and translation has
been done using Notebook LLM, translation
from Bengali to English. Throughout all stages
of the research, the researchers have ensured
that anonymity. During the process of coding
has remained anonymous. As per nrms all the
data will be kept in safe custody and destroyed
after 5 years.

CONCLUSION

This is not an isolated one-off factory event but
can be generalized event among labourers of
the unorganised sector where back and forth
movements have seen to be observed

RECOMMENDATION

Targeted surveillance: Include ramming mass
units, stone crushing sites, and brick kilns in
West Bengal's PPCS activities for mandatory
registration, regular dust monitoring, and
annual health screening of all workers using
standardized ILO X-ray classification.
Engineering  controls:  Enforce  source
elimination of respirable crystalline silica
through wet processing, local exhaust
ventilation, and strict prohibition of worker
housing within production premises in all
small-scale silica-handling units.

Labour protection: Regulate middlemen
recruitment with mandatory written contracts
specifying silica hazards, exposure duration
limits, and entitlements to free PPE, health
monitoring, and compensation under state
silicosis policies.

Social security integration: Extend disability
pensions, rehabilitation benefits, and family
cash transfers to migrant silicosis patients
dismissed from informal work, linking them to
MNREGA re-entry and skill development
programs.

Research agenda: Conduct longitudinal cohort
studies across Eastern India to quantify
cumulative  silica  exposure  pathways
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(agriculture = brick kilns - ramming mass)
and validate the proposed DAG through
exposure measurement and clinical
correlation.

LIMITATION OF THE STUDY

Work history, of only 8 ramming mass work
history has been two medical officers and 1
recruiter has been analysed.
phenomenological sample limits statistical
generalizability to all ramming mass or
silica-exposed workers in India.

RELEVANCE OF THE STUDY

The study shows how marginal farmers from
North 24 Parganas move into brick kilns and
then ramming mass units, accumulating silica
exposures across multiple informal jobs before
presenting with acute or accelerated silicosis.
This shifts the frame from “isolated factory
outbreak” to a broader, life-course exposure
trajectory in the unorganized sector.
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