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Introduction 

In 1930 the first of this series of !LO-sponsored conferences was held in Johan­
nesburg, South Africa. It was called the International Conference on Silicosis 
and focused on the need to do something about this disease that was rampant 
throughout the world. Recommendations for improved recognition and preven­
tion of silicosis resulted from that meeting. While much has been achieved since 
that conference, it is still fitting to begin this 9th International Conference on 
Occupational Respiratory Diseases with consideration of where things stand in 
the area of silicosis prevention. I will begin by briefly describing silicosis-relevant 
experience from the USA, then move on to some of the basic questions we must 
confront to make further progress on silicosis elimination: 
1. Why should we care about silicosis in 1997? 
2. What are the results of international silicosis prevention efforts? 
3. Why is silicosis prevention so difficult? 
4. What would silicosis elimination mean? 
5. How can the barriers to silicosis elimination be overcome? 
Silicosis persists worldwide, despite long-standing knowledge of its cause -
excessive exposure to respirable crystalline silica - and extensive knowledge of 
the means to control it. The historical experience of the USA is instructive. Sili­
cosis came to national attention in the 1930s when hundreds of tunnelers died 
from acute and accelerated silicosis as a result of working on a hydroelectric pro­
ject in Gauley Bridge, West Virginia. The infamous Hawk's Nest Tunnel was cre­
ated by cutting through over 3 miles of high-quartz sandstone [I]. Although 
long recognized nationally and internationally as an important disease, the enor­
mity of the tragedy at Hawk's Nest brought governmental hearings and a commit­
ment to respond. 

Part of the response was the convening of the first National Silicosis Confer-
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ence by then US Secretary of Labor, Francis Perkins [2]. An expert scientific 
report on silicosis prevention resulting from that conference indicated that the 

technologies for prevention had been developed but were not adequately applied. 
As Secretary Perkins subsequently observed, "Our job is one of applying preven­
tive techniques and principles to every known silica dust hazard in American 
industry. We know the methods of control - let us put them into practice." The 
US Department of Labor made silicosis prevention a priority and disseminated 
technical and educational information. 

Progress was made, and by the 1950s, experts were attributing current silicosis 
cases to past exposures: " ... the current opinion [is] that most of the cases of silico­
sis represent a residue of old cases." [3]. Unfortunately, the declaration of victory 
was premature. Workplace overexposures continued, inevitably leading to new 
cases through the subsequent decades. 

In the 1960s, the lung diseases of underground coal miners, particularly silico­
sis and coal workers' pneumoconiosis, received national attention. Prevention 
became a national priority embodied in legislation passed at the end of the dec­

ade. 
By 1974, the recently formed National Institute for Occupational Safety and 

Health (NIOSH) issued recommendations on protecting workers from the risk 
of silicosis. Based on a review of the scientific literature, NIOSH recommended 
limiting exposure to 50 µg/m3 through effective work practice modification and 

control technologies [4]. Recommendations focused on product labeling, house­
keeping, health and hazard surveillance, and the use of protective equipment. In 

addition, NIOSH recommended abandonment of sand as an abrasive blasting 
agent because of the inherent hazardous nature of sandblasting. 

Nevertheless, through the 1970s, 80s, and 90s, silicosis has continued to be 
recognized in surface miners, abrasive blasters, quarriers, rock drillers, construc­

tion workers, foundry workers, and others [5-7]. While the number of recorded 
deaths with silicosis fell steadily through the 1970s and into the 80s, these num­
bers have stabilized at over 200 deaths per year (see Fig. 1). As a result of con­
cern about continuing death and disease from excess silica exposure, the US 
Departments of Health and Human Services (DHHS) and Labor (DOL) have 
joined with one another, and with numerous partners in industry and labor, to 

work on a national program for silicosis elimination. This national program is 
part of a growing international effort to eliminate silicosis throughout the world 
and is sponsored jointly by the International Labor Organization and the World 
Health Organization. 

Why should we care about silicosis in 1997? 

Crystalline quartz causes lung diseases that are often disabling and potentially 
fatal. In absolute numbers, deaths from silicosis in most countries are few com­
pared to other conditions of significant public health interest. However, in order 
to better understand the dimensions of the problem, it is important to focus on 
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Fig. I. Silicosis: number of deaths recorded on death certificates, US residents aged 15 years and over, 
1968-1992. (Reproduced from [14].) 

those truly at risk of disease. There are approximately 200,000 US workers 
exposed to respirable crystalline silica at or above the NIOSH recommended lim­
it of 50 µg/m3

• For these workers, rates of both silicosis death and silicosis inci­
dence are high, exceeding rates for prostrate cancer, female breast cancer, 
AIDS, firearm injuries, and childhood cancers in the populations at risk for 
those other conditions (see Fig. 2). 

We are interested in increased prevention efforts, not only because of the sig­
nificant impact on the population at risk, but also because of the other condi­
tions associated with excess silica exposure. Like many occupational dusts, respir­
able silica causes accelerated loss of lung function. In addition, tuberculosis risk 
is increased in people with silicosis and probably increased in those exposed to 
silica. This risk takes on added importance in light of the current experience 
with multiple drug resistant tuberculosis. Furthermore, the International Agency 
for Research on Cancer recently classified crystalline silica from occupational 
sources as a carcinogen: "There is sufficient evidence in humans for the carcino­
genicity of inhaled crystalline silica in the form of quartz or crystabolite from 
occupational sources." [8]. 

What are the results of international silicosis prevention efforts? 

Many countries have focused on silicosis prevention as a significant occupational 
health/public health goal. Some have met with significant success while others 
have found prevention efforts more challenging. There is no single ongoing source 
of international data on mortality or morbidity from silicosis. Nevertheless, infor­
mation from various countries, while collected and reported without strict com­
parability, provides useful context as we move toward international cooperative 
efforts in silicosis prevention. As in the US, many countries showed significant 
reductions in reported or compensated cases of silicosis through the 80s (see 
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Fig. 2. Mortality (A) and morbidity (B): selected conditions, USA, 1994. 

Fig. 3). The absolute numbers of new cases recognized in Sweden, Finland, and 
Switzerland are impressively few. Data from Germany, France, Poland, and the 
UK show similar patterns but with larger absolute numbers. 

China, with by far the largest number of recognized silicosis cases, has engaged 
in a massive national campaign for silicosis prevention. The results of the effort 
can be expected to be seen in the coming years (see Fig. 4). 

On balance, the collective experience from both the industrialized and indus­
trializing world suggests that there are effective prevention strategies which, if 
applied, can result in documentable reductions in silicosis incidence and death. 

One clear target of prevention efforts should be abrasive blasting that uses silica 
sand. This is an inherently hazardous process creating fine particles of biologi­
cally active respirable dust. Even well-designed personal protective equipment 
inevitably fails to protect workers adequately. Abrasive blasting with silica sand 
frequently causes death and serious disease from acute and accelerated silicosis. 
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There are economically and technologically feasible alternatives to the use of 
quartz for abrasive blasting. International experience demonstrates significant 
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reductions in silicosis in regions where blasting with quartz has been banned or 
severely restricted. 

Why is silicosis prevention so difficult? 

Silicosis is remarkably resistant to total elimination. There are a diversity of possi­
ble reasons for this, some country-specific or pertinent to certain regions, and 
others more general. The most basic explanation for the persistence of silicosis 
is the potential for silica exposure wherever materials from the earth are mined, 
quarried, milled, or used. However, there are other important reasons that silico­
sis prevention is so difficult. 

First, most silica effects occur after a long latency, or lag time, between expo­
sure and disease. Except for acute or accelerated silicosis resulting from egre­
gious exposure conditions, the disease we see today is often a result of conditions 
from the past and it is therefore tempting to attribute current disease to condi­
tions that have already been controlled. Nevertheless, studies in the USA and 
elsewhere confirm that work place investigations triggered by silicosis case 
reports often discover conditions of continuing overexposure [9]. 

Second, recent scientific studies investigating exposure-response relationships, 
particularly those considering the development of silicosis after cessation of 
exposure and after retirement, confirm that crystalline quartz exposure even at 
moderate levels within current legal standards, pose significant health risks 
[ 10, 11]. In addition, recent investigations of surface characteristics of quartz par­
ticles demonstrate higher levels of surface radicals and greater health risk from 
freshly fractured silica particles when compared to aged silica [12]. It is not sur­
prising that drilling through quartz and using sand as an abrasive blasting agent 
have been found to be extremely hazardous or that countries severely restricting 
or banning the use of sand as an abrasive blasting agent have had the greatest 
success in controlling and preventing silicosis. 

But the barriers to prevention posed by the ubiquitous and hazardous nature of 
respirable crystalline silica only partially explain the difficulty in preventing sili­
cosis. There are significant economic, legal, social, and political barriers to pre­
vention, as well. Quartz-containing materials are often relatively inexpensive, 
plentiful, and useful. Their use is critical to economic development, and the avail­
ability of adequate control technologies or protective equipment may be limited. 
There may be widespread ignorance of the continuing hazard posed by silica 
exposure, and the prevention of this chronic disease may seem less compelling 
than other more acute problems. 

What would silicosis elimination mean? 

The International Labour Organization (ILO) and the World Health Organiza­
tion (WHO) have joined together in a commitment to eliminate silicosis. This 
word was chosen carefully and contrasts with the word eradicate which was the 
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goal of the successful worldwide effort against smallpox. To eliminate means to 
remove, to get rid of. Elimination implies that there is a possibly of recurrence 
even after the problem appears to be gone, in contrast with the concept of eradi­
cation, which implies that once the problem is gone it will not return. Since the 
potential for harmful exposure will continue no matter how successful prevention 
efforts are, the word elimination recognizes the need for a continuing process 
aimed at combating disease. 

Silicosis elimination requires the control of exposures to eliminate current con­
ditions which, if continued, would inevitably lead to future cases of silicosis. Sili­
cosis elimination depends upon an effective and continuing commitment to a 
comprehensive process of disease prevention, including the following compo­
nents: anticipation and recognition that a hazardous agent might be present; 
determination of the level of risk through evaluation of the work environment; 
control of the exposure through substitution of safer materials, effective engineer­
ing controls, and supplementary personal protective equipment; and ongoing 
monitoring to assure that exposures remain in control. 

Anticipation requires knowledge of what materials contain quartz and what 
work activities liberate respirable silica. Anticipation is assisted by clear and 
effective product labeling with language or symbols understood by the workforce. 
Recognition of health risk requires exposure and process monitoring when haz­
ardous exposures are present. Regulation and enforcement assist and provide 
impetus for the recognition and control of hazardous environments. Training 
and education of employers, workers, and inspectors is another essential preven­
tion component. 

Once a hazard is recognized, and ideally before disease is present, the work 
environment including equipment and the industrial process should all be evalu­
ated. The evaluation of the health of the workforce can provide supplementary 
;-f"~--nation but should not be used as a substitute for evaluation of the work 

,nment. 
:e these factors are evaluated, controls should be implemented. If possible, 
should be substitution of less hazardous materials or elimination of the 
j altogether. If it is necessary to continue working with quartz-containing 
ials, engineering and administrative controls should be implemented. Per­
protective equipment should be used only temporarily until other more 
ve controls can be put in place. 
:r controls are implemented, it is necessary to have ongoing hazard and 
1 surveillance to assure the adequacy of the control program. Hazard sur-
1ce involves the periodic collection, analysis, and reporting out of informa-

-- --- __ bout potential health hazards for the purposes of prevention. There must 
be ongoing evaluation of trends in quartz-exposure levels to assure that exposure 
is minimized. It is only through comprehensive and continuing hazard surveil­
lance that we will be assured that silicosis (risk) has been eliminated. Health sur­
veillance can provide additional useful information to assure the continued 
health of the exposed group. Recommendations for establishing programs of 
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medical screening and surveillance of workers exposed to mineral dusts have 
been published recently [13]. 

Overcoming the barriers to silicosis elimination 

While the technical and scientific approaches to silicosis prevention are standard, 
well-defined and well validated, critical nontechnical barriers to prevention may 
be more resistant to attack. Workers and employers must build the knowledge, 
skills, attitudes, and beliefs necessary to recognize silicosis as an important tar­
get for preventive efforts. Any real or perceived economic advantage of putting 
the health of workers at risk must be overcome. Effective legislation, regulation, 
and inspection are also necessary, but not sufficient, for silicosis elimination. 
There will never be enough inspectors to assure workplace hazards are under 
control. Employers, workers, and their representatives, must join together with 
government agencies to focus on this problem. The effort requires an ongoing 
commitment to continuous improvement in controlling exposures. 

Conclusions 

1. Silicosis remains a significant problem in many countries and regions. For 
those working in environments with exposure to respirable crystalline silica, 
silicosis risk may be significantly greater that the risks of other common and 
important diseases. 

2. Failure to control current exposures to crystalline quartz will inevitably lead to 
future cases of silicosis. 

3. Effective exposure control methods are well known and widely available. 
4. Regulation, inspection and enforcement are necessary, but not sufficient, for 

silicosis elimination. 
5. Barriers to prevention must be understood, confronted, and overcome. 
6. Exposure monitoring and targeted intervention are key to progress. 
7. Banning abrasive blasting with crystalline quartz is an important, significant 

step toward prevention. 
8. National and international cooperation is needed to develop, disseminate and 

adopt effective strategies for silicosis prevention in order for silicosis elimina­
tion to become a reality. 

Many examples of successful efforts to reduce, control, and elimination silicosis 
prove the possibility of achieving this goal. The persistence of this often disabling 
and sometimes deadly disease highlights the importance of a continuing commit­
ment to prevention. Successful international elimination will require continual 
vigilance and commitment. 
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