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A global outbreak of silicosis in 
an unexpected industry
Considered by many a malady of the past, silicosis, a progressive and incurable 
lung disease, has emerged on a worrying scale amongst workers fabricating and 
installing artificial stone kitchen and bathroom countertops. Silicosis is caused by 
the long-term inhalation of fine dust particles known as respirable crystalline silica. 
Silicosis’s reappearance in developed economies such as Europe, Australia and the 
United States, with young workers once again dying of this entirely preventable 
disease, begs the question: where did it all go wrong?

Steven Ronsmans
Occupational physician and researcher, KU Leuven, University of Leuven, Belgium

In 2012, in front of a luxury 
clothing store in Rome, 
protestors denounced the 
technique of sandblasting 
jeans, which has caused 
outbreaks of silicosis, 
particularly in Turkey.
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Bob1, a 41-year-old manual worker, was re-
ferred to our clinic for occupational diseases 
in the University Hospital of Leuven (Bel-
gium) by his lung specialist. He complained 
of a dry cough, but his lung function tests 
did not show any abnormalities. However, 
when we saw the image of his chest CT scan, 
we were struck by the numerous small white 
spots all over his lungs, typical of silicosis. 
How was it possible that this man had been 
struck by this disease at such a young age, 
and where did the silica dust that had caused 
it come from? 

Bob had been working for 10 years in a 
two-man company producing and installing 
artificial stone kitchen countertops, a job not 
usually linked with the risk of silicosis. How-
ever, he told us that he made the countertops 
by mixing epoxy resin, gravel, sand, pigment, 
and fine silica flour. After the countertops 
were cured, he had to grind and polish them, 
probably leading to a high degree of silica ex-
posure, as there was no appropriate dust con-
trol at the workshop. His yearly occupational 
health examination did not include a chest 
X-ray, so he had never known that something 
was going on in his lungs. We then discovered 
that Bob’s only colleague also had breathing 
problems. When we invited him for a consul-
tation, he told us he had been taking asthma 
medication for the last three years but that it 
had not helped his symptoms. When we saw 
his CT scan, the resemblance with that of his 
co-worker was striking: there was no doubt 
that he also had silicosis. 

Silicosis: a very contemporary 
problem

Silicosis, an occupational disease first recog-
nised centuries ago, remains a global health 
problem today, mainly hitting low- and mid-
dle-income countries. In the United States, 
Australia and Europe, the occurrence of sil-
icosis has been declining in recent decades 
due to improved prevention strategies but 
also to a large extent because many hazard-
ous industries such as mining have closed 
down or moved to the global South. This 
made many in Europe think that silicosis 
was a disease of the past. However, it has 
never fully disappeared. It is estimated that 

in the EU, five million workers are potential-
ly regularly exposed to respirable crystalline 
silica. Those working in quarrying, mining, 
stonemasonry, construction, roadworks, 
sandblasting, ceramics and foundries are 
most at risk.

Silicosis regularly re-emerges in new 
production processes or industries. One 
of the worst recent outbreaks occurred in 
Turkey amongst workers sandblasting den-
im jeans to give them a "worn-out" look. 
Sandblasting was done mostly by young 
men in unregistered workplaces without 
any protection, leading to high exposure to 
fine silica dust and extremely high rates of 
silicosis – and, in many cases, death. These 
findings led to a Turkish ban on the process 
in 2009, after which much of the produc-
tion – and the accompanying working con-
ditions – moved to countries such as China, 
Bangladesh, India and Pakistan2.

The emergence of silicosis in the arti-
ficial stone countertop industry in the last 

It is estimated that in 
the EU, five million 
workers are potentially 
regularly exposed  
to respirable 
crystalline silica. 

radiograph (X-ray) of the chest. When the first 
symptoms appear, they can be very subtle: 
being short of breath when taking the stairs 
or not being able to go biking with friends 
anymore. At that point a lot of damage has 
already been done to the lungs. As dust has 
already built up, the disease can even progress 
after the exposure has stopped. At present 
there is no known treatment which will arrest 
the progression of this disease. Some workers 
may eventually need a lung transplant. Beyond 
silicosis, other possible effects of exposure 
include airway obstruction, tuberculosis, renal 
diseases, several autoimmune diseases and 
lung cancer (see box). Silica is classified as 
a group 1 carcinogen by the International 
Agency for Research on Cancer, and as with 
any carcinogen, one of the major problems is 
that workers get ill long after the exposure 
has taken place – most of the time when they 
are already retired – making the association 
between the disease and working conditions 
less clear. 

It’s not dust, 
it’s silica
Silica is the most abundant mineral in the 
Earth’s crust and its most hazardous form, 
crystalline silica, is present at varying 
concentrations in rocks such as sandstone, 
granite, slate and sand, but also in manmade 
materials like concrete and fire bricks. 
However, as we have tragically learned with 
asbestos, naturally occurring minerals are not 
necessarily innocuous. The very fine particles 
(smaller than 0,01 mm or 10 µm) generated 
by high-speed mechanical processes such 
as drilling, cutting, grinding, crushing, 
hammering or sandblasting are the most 
hazardous because they are able to reach the 
deepest parts of the lungs. After many years 
of inhaling silica, scars form in the lungs, 
initially invisible in medical imaging. As the 
disease progresses, the scars become larger 
and visible on a CT scan and eventually on a 
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2. Clean Clothes 
Campaign – Deadly 
Denim: Sandblasting in 
the Bangladesh Garment 
Industry.

1. Not his real name. The 
story of both workers was 
published in a medical 
journal with the consent of 
the workers [Ronsmans et 
al. (2019) Occup Environ 
Med, 76:133-134].
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decade has been reported in countries as 
diverse as Spain, Australia, Israel, Italy, the 
United States, Belgium, New Zealand and 
China. The market for these countertops has 
been booming since 2000. Many customers 
prefer these stones as they are available in 
many different colours and patterns and are 
indistinguishable from natural stone, but 
cheaper. Artificial stone is formed by mix-
ing a "filler" with a synthetic resin, which is 
then moulded into slabs and heat-cured. In 
most stones, the filler is a crushed rock con-
taining high percentages of crystalline silica 
(quartz or cristobalite). As a result, the silica 
content of artificial stone is generally more 
than 90%, far higher than most natural 
stones such as marble (3%) or granite (30%, 
on average). The manufacturers then sell the 
stones to countertop fabrication shops (gen-
erally very small companies) who cut the 
stones into the right size to fit in customers’ 
kitchens or bathrooms.

Company negligence in Spain 

In Spain, Cosentino is the largest producer 
of these countertops, a business giant with 
a turnover of close to 1 000 million euros. In 
2009, the Spanish trade union Comisiones 
Obreras (CCOO) was the first to alert the 
media that one of its members, a 29-year-old 
stonemason, had been diagnosed with sili-
cosis after barely five years of working with 
artificial stones3. He had been employed 
in one of the small workshops or "marmo-
lerías", where workers cut, drill, grind and 
polish Cosentino’s stones before installing 
them in customers’ homes. 

In a "marmolería" working with 
Cosentino stones in the port city of Huelva, 
nine workers were diagnosed with silicosis 
between 2009 and 2010. Two of them died 
because of the severity of their disease. In 
2019, two of the company’s managers, a pre-
vention technician and a doctor from the 
occupational health service FREMAP, each 
received a sentence of one year and three 
months in jail for two homicides and seven 
injuries due to negligence. The judge con-
cluded that the occupational doctor assigned 
to the company by FREMAP did not apply 
the obligatory health surveillance protocols.

The silica content of artificial 
stone is generally more than 90%, 
far higher than most natural 
stones such as marble (3%) or 
granite (30%, on average).

Cosentino has always denied all re-
sponsibility in how the material was han-
dled in the small workshops to which their 
product was supplied. However, a judgment 
of the Criminal Court of Bilbao, confirmed 
by the Provincial Court of Biscay in 2017, 
determined that as the manufacturer of the 
artificial stones the company was jointly re-
sponsible for causing the disease in several 
of these workers in smaller workshops be-
cause it did not inform them about any risk 
derived from handling their product. Moreo-
ver, workers at the Cosentino plant itself also 
developed silicosis, with cases appearing 
as recently as late 2019.4 According to the 
CCOO more than 700 artificial stone work-
ers have been struck by the disease. 

The Australian workers diagnosed 
young 

Australia does not have any artificial stone 
manufacturing industry; all stones are im-
ported. Nevertheless, it too is experienc-
ing a major silicosis outbreak. In 2018, the 
news programme 7.30 brought the ongoing 

crisis to the attention of the general public,  
reporting the story of Nick Lardieri, a young 
father struck by silicosis at the age of 35.5 
Under public pressure, the Minister for Jobs 
and Industrial Relations prohibited unpro-
tected dry cutting of the artificial stones in 
September 2018. The labour inspection body 
audited 138 companies known to use artifi-
cial stone and issued 552 notices related to 
inadequate prevention and absence of health 
surveillance for workers6. 

The Queensland state government, 
meanwhile, started a screening programme 
of artificial stone workers. The results were 
alarming: one in eight of the screened work-
ers already had silicosis without knowing 
it. Moreover, 15 of these men were diag-
nosed with the most severe form of silicosis, 
called progressive massive fibrosis, which 
has a very poor prognosis. Most disturbing 
is the fact that in many reports the average 
age of the diagnosed workers was under 40; 
they had developed the disease after only 
10 to 15 years of working as a stonemason. 
We in fact see silicosis developing in these 
workers much quicker than what is observed 
in workers in other sectors such as mining. 

3. Grégoire D. (2014) Trade 
unions ‘blow the whistle’ on 
the reappearance of silicosis 
in Spain, HesaMag, 11, 40.
4. https://www.eldiario.
es/andalucia/almeria/
inspector-irregularidades-
prevencion-silicosis-
Silestone_0_956105434.
html 
5. https://www.abc.net.
au/7.30/suppliers-of-stone-
benchtops-facing-questions-
over/10546526 
6. Kirby T. (2019) Australia 
reports on audit of silicosis 
for stonecutters, Lancet, 
393:861.



spring-summer 2020/HesaMag #2154

metre (µg/m3). The European Commission 
estimates that between 2010 and 2069 there 
will be more than 340 000 deaths among 
workers exposed to this level. Even this figure 
is heavily underestimated, as it corresponds 
only to lung cancers, although there is 
significant mortality from other pulmonary and 
renal diseases.

Historically, crystalline silica has played a key 
role in the social and political dynamics which, 
since the 1930s, have led to the setting of OELs. 
As the US historians Gerald Markowitz and David 
Rosner have pointed out, this role has been 
obscured by the subsequent focus on asbestos. 
The initiative of setting the first OELs was taken 
in the USA by the coal industry, concerned 
about the proliferation of legal proceedings in 
the years of the Great Depression following the 
1929 crash. The purpose of the OELs was not to 
protect health, but rather to construct a myth 
that, almost a century later, has still not been 
fully dispelled: that there is a threshold below 
which exposure to silica does not present a risk. 
The myth was first created around silicosis. 
And when the role of silica in lung cancer was 
incontrovertibly established, industrial lobbies 
developed a new line of argument: that lung 
cancer caused by silica occurred only in workers 
who had already been affected by silicosis. This 
allegation has been disproved by numerous 
scientific studies.

Before the European Union adopted its OEL, 
there had been a recommendation from the 
Scientific Committee, which, until 2019, had the 
mandate to advise the Commission in this area. 
Back in 2003, the Scientific Committee had 
recommended that the limit value should be set 
below the 50 µg/m3 threshold.

Although it still leaves a high level of risk, an 
OEL of 50 µg/m3 would have had the merit 
of improving legislation in practically all the 
countries of the European Union and would 
have made it possible to reduce exposure at 
many workplaces. For this reason, the European 

Parliament voted for an amendment in 
favour of this limit value. Unfortunately, this 
amendment was not included in the final 
version of the text on which the Parliament 
and the Council of Ministers had to agree. 
However, this limit value was already in force 
in two Member States: Spain and Finland. Even 
lower reference values were used in Italy and 
Portugal (25 µg/m3).

If we compare the European Union with 
other developed countries, there is a striking 
difference. In the USA, the statutory OEL was 
reduced to 50 µg/m3 in 2016, and the reference 
value of the US federal agency NIOSH (National 
Institute for Occupational Safety and Health) 
is 25 µg/m3. In Québec, the value of 50 µg/m3 
was agreed in February 2020. This is expected 
to come into force by the end of the year. In 
Australia, agreement has also been reached 
on a value of 50 µg/m3 (with effective dates 
varying from one state to another). Both the 
unions and the minister for workplace safety 
in Victoria (Australia) are calling for this value 
to be reduced to 20 µg/m3 in response to the 
resurgence of health problems caused by silica.

* Data sheet revised on 5 September 2019  
by Thermo Fischer Scientific for its product  
Clan Uni-Safe Chemical Binder.
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Insufficient 
protection in 
European legislation
Laurent Vogel
ETUI

The first phase of the revision of the Directive 
on the protection of workers exposed to 
carcinogens came to completion on 25 October 
2017. At the heart of the discussions was the 
question of crystalline silica – and rightly so. 
There was previously no specific provision 
in European legislation protecting workers 
exposed to this substance, although they 
number more than five million in Europe, mainly 
in the construction sector.

Silica has been a constant topic of discussion 
for more than 20 years. In other highly 
developed countries an enhanced legislative 
framework has been put in place, but the 
European Union has stalled on this. This 
situation is the result of lobbying by silica 
producers through the action of the European 
Industrial Mineral Association (IMA-Europe) 
and Eurosil. The latter body, set up in 1991, is 
an association of 40 companies that produce 
95% of all industrial silica in the European 
Union. It was the manufacturers’ top priority 
to avoid crystalline silica being classified as 
a carcinogen in European regulations. This is 
why, in the USA and Canada, safety data sheets 
state that crystalline silica is carcinogenic, 
whereas in Europe they need only say that 
there are no available data on carcinogenicity.*

The outcome of the revision of the Carcinogens 
Directive has been mixed as far as silica is 
concerned. Its inclusion in the scope of the 
Directive is a major step forward: the Directive 
provides for enhanced prevention measures. On 
the other hand, the occupational exposure limit 
(OEL) still leaves workers open to significant 
risks. It was set at 100 micrograms per cubic 
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The youngest worker diagnosed was bare-
ly 23 years old and had spent just six years 
working with artificial stone. 

The urgent need for action

Many artificial stone workers have been ex-
posed to hazardous concentrations of silica 
for years without appropriate protection; ap-
parently nobody was aware of it until enough 
dust had built up in some workers’ lungs to 
cause severe forms of silicosis and make the 
problem visible. This means that preven-
tion has been failing at multiple levels. The 
manufacturers must take responsibility for 
producing and marketing silica-containing 
artificial stone without prior risk assess-
ment and without providing adequate in-
formation to workers and small stonemason 
companies. Actors responsible for workplace 
prevention, meanwhile, such as occupation-
al health services, were unaware of these 
working conditions because they do not of-
ten make visits to such small companies. In 
many cases, health checks are not being con-
ducted among silica-exposed workers, even 
in countries where it is a legal obligation. 

We thus need to act, and quickly, to 
improve prevention in this industry. Simple 
dust masks are totally inadequate for pro-
tecting workers. Local exhaust ventilation 
and water suppression can reduce exposure 
to dust, but studies have shown that this 
does not reduce concentrations of respirable 
crystalline silica to non-hazardous levels. 
This means that we should seriously consid-
er going a step further and banning high-sil-
ica content artificial stones, an approach 
proposed by the CCOO and by several lung 

specialists.7 Artificial stone can be made 
with alternative fillers with lower silica con-
tent such as recycled glass or natural stones. 
A legal prohibition of dry-cutting, as has 
been done in Queensland, can support pre-
ventive action, but such measures only make 
sense if they can be enforced by adequately 
staffed labour inspections, which is not the 
case in many countries.

Besides prevention, it is important 
that screening be organised for workers that 
have already been exposed. The Australian 
experience has shown that if no screening 
is done, the problem can stay hidden for 
many years and workers are only diagnosed 
in a late stage of the disease. If you don’t 
actively look for silicosis, you will not see it. 
In October 2019, the Royal Australian and 
New Zealand College of Radiologists re-
leased their new guideline, confirming that 
CT scans, now widely accessible in many 
countries, should be the basis for screening 
these workers.

Many family doctors and lung spe-
cialists seem to have "forgotten" about the 
disease, leading to a lot of misdiagnoses 
or delays in reaching a correct diagnosis. 
Awareness must be raised about the current 
outbreak. Ideally, doctors should have access 
to (historical) exposure data from each indi-
vidual worker that consults them. Although 
this is technically feasible, there is not one 
European country who has such a national 
system in place.8

We still don’t know the real global ex-
tent of this problem, but the tragedy of work-
ers, and particularly young workers, falling 
ill and dying from an entirely preventable 
disease should be a wake-up call that drives 
all actors involved to take action.•

In many cases, health checks are not being 
conducted among silica-exposed workers, 
even in countries where it is a legal obligation. 

Many family doctors 
and lung specialists 
seem to have 
"forgotten" about the 
disease, leading to a 
lot of misdiagnoses or 
delays in reaching a 
correct diagnosis. 
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7. https://theconversation.
com/engineered-stone-
benchtops-are-killing-our-
tradies-heres-why-a-bans-
the-only-answer-126489 
8. One example of such 
a system is this online 
regional registry in which all 
occupational risks present 
in the port of Fos-sur-Mer 
(France) are mapped out 
using Google Maps:  
http://www.sic-apcme.net


