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WARNING  
Workers exposed to airborne crystalline silica may develop serious 

or fatal respiratory disease. 
 

1.    INTRODUCTION 

Occupational exposure to crystalline silica dust constitutes a serious health hazard. Although it 
is now well established that respiratory diseases associated with exposure to silica dust are 
preventable, they continue to occur and to cause disability or death. The primary health 
concerns in subjects exposed to silica dust are the fibrogenic capacity of the inhaled silica 
particles that can lead to the development of silicosis and an increased risk of tuberculosis. The 
occurrence of silicosis has been dramatically reduced in many developed and developing 
countries and currently the International Labour Organization (ILO) and the World Health 
Organization (WHO) have embarked on a ‘Global Elimination of Silicosis Programme’.  

2.   WHERE DO YOU FIND CRYSTALLINE SILICA DUST?  

Silica is the name which collectively describes various forms of silicon dioxide, including both 
the crystalline and non-crystalline (amorphous) forms of silica. It is generally only the crystalline 
forms of silica which are fibrogenic, but amorphous silica can be transformed into crystalline 
forms by heating to high temperatures. Quartz is the most common form of crystalline silica 
found in workplaces; tridymite and cristobalite, formed by high temperatures, also occur in 
industry.  

Free crystalline silica - silica from now on - is so common in the earth’s crust that whenever the 
surface of the earth is disturbed, for example in mining, or when sand, stones or rocks are 
drilled, moved, crushed or processed, potentially hazardous exposure may occur, particularly 
when dust control measures are inadequate.  

The silica-related diseases are caused by respirable dust, being the fine particles, usually 
invisible to the naked eye and mostly below 7 microns, which can be inhaled to the distal parts 
of the lungs. 

Industries associated with exposure to airborne crystalline silica include abrasive blasting; 
brickworks; ceramics (pottery, sanitary ware and tiles); construction (sandblasting, rock drilling, 
masonry work, jack hammering, tunneling); demolition; electronics; foundries (grinding, 
moulding, shake-out, core room); glassworks; manufacturing abrasives and paints; mining, 
including small-scale mines; monumental masonry; quarrying; railroads (setting and laying 



track); repair and maintenance of ladles, kilns and furnaces; shipyards (abrasive blasting) and 
steelworks. The potential exposure to crystalline silica in mining, quarrying and tunneling will 
vary depending on the geological formations worked. The percentages of silica in bulk samples 
of materials are often higher than in the fine respirable dust, and so the percentage of silica in 
the un-worked raw material may be a misleading measure of risk; the respirable levels of quartz 
need to be determined. In general though, the greater the mechanical forces applied, the more 
likely is the generation of respirable dust.  Table 1 lists sources of exposure to silica. 

 
Table 1 Sources of exposure to respirable crystalline silica 
 
Sources of exposure Comment 
General   
            Moving, drilling, working,  
            processing, crushing  or 
            mining sand,  stones or  rocks 

Free silica content in respirable fraction of dust determines risk 

Mining and related  
            Mining and milling Country rock* important determinant of risk. Gold, coal, tin, copper, 

mica, uranium, crocidolite, iron important in some regions 
            Small scale mining            Under-researched but exposure may be high 
            Mining related Quarrying, tunneling, excavating, digging wells and boreholes 

Country rock and mineral determines risk. Quarrying granite, 
sandstone, flint, quartzite, shale and slate may produce high levels 
of quartz. Potency of silica may be reduced in some clays  

Major industrial sources  
            Foundry  
            Ceramics Pottery, tiles, brick and refractory articles 
            Glass manufacture  
            Furnace masonry Cutting, grinding etc refractory articles 
            Construction Cutting, grinding etc concrete, tiles or bricks. Digging foundations. 
            Stoneworking  and monumental 
            masonry             

Making, cutting, abrasive polishing, etc. of tombstones, billiard 
tables, slate pencils, cladding and surfaces, including granite 
counter tops 

            Abrasive blasting with sand  
            (sandblasting) or  
            siliceous material 

Very high exposures common. Usually cleaning or preparation for 
coating of metal pieces, but also unusual applications, e.g. 
sandblasting jeans  

Minor industrial sources  
             Fillers and scourers Fine silica may be used for fillers in paints, coatings, plastics, 

rubber, explosives, dental supplies etc., or in scouring materials 
(such as cleaning agents and those used for polishing flour) or 
grinding materials 

             Jewellery Cutting, buffing, etc. semi-precious gems 
             Diatomaceous earth Calcined material contains cristobalite 
Craft work              Stone carvers, sculpture, pottery. Cases unusual unless frequent 

exposure, e.g. most working days 
Less well established sources  
            Agriculture High levels of quartz exposure possible in farming sandy soils but 

silica-associated disease rare 
Non-occupational Frequent exposure to sand storms 
* Country rock = rock hosting the mineral or being mined. Silica content varies from location to 
location, even within a mine.   
 Reprinted with permission from Rees D, Murray J. Silica, silicosis and tuberculosis. The 
International Journal of Tuberculosis and Lung Disease 2007;11:474-484. 



In southern Africa, silicosis frequently occurs in current and former miners, and new cases are 
still diagnosed in foundry workers, ceramic, engineering and construction workers (Table 2). It 
is also often an associated cause of death through its strong association with pulmonary 
tuberculosis.  

Agriculture is commonly the largest employer in southern African countries and many millions 
more live on farms, so exposure to silica in farming is of special interest in the region. Although 
listed in some publications as an activity associated with silica exposure [1, 2], agriculture is not 
universally recognized as a significant risk for silica-related diseases [3].  This is despite good 
studies showing that farming activities in sandy soils can produce respirable silica levels well 
above generally accepted safe levels [4,5,6], and that sandy soils are commonplace in drier 
parts of many countries.  Silica-related diseases are rarely reported in agricultural workers, 
though, possibly due to under-diagnosis but perhaps potency is reduced by other soil 
components like iron oxides and clay silicates, and because silica in soils is likely to be aged; 
factors which may reduce the potency of silica [7] and most farming activities producing little 
freshly fractured material. Cases of silicosis have been reported, though [8]; silica exposure 
and farming deserves further research.   

3. HUMAN RESPIRATORY SYSTEM  

Airborne silica dust enters the body primarily by inhalation. The inhaled air passes through the 
upper airways, the trachea, bronchi and smaller branches eventually reaching the bronchioles 
(or small airways) (Figure 1). The inhaled airborne dust particles are mainly exhaled or 
deposited in the upper airways and removed by the mucociliary escalator. Beyond the terminal 
(or respiratory) bronchioles are clusters of alveoli where oxygen and carbon dioxide exchanges 
occur. The walls of the alveolar air spaces are very thin and vulnerable to airborne substances. 
Small inhaled particles (<10 pm aerodynamic diameter) can be deposited in the area of 
respiratory bronchioles and in the alveoli. Within this region the dust particles are removed by 
the phagocytic cells called macrophages. The dust-laden macrophages can be removed from 
the lung by the mucociliary escalator or by the lymphatic system.  

 

 



 

4.  HEALTH EFFECTS ASSOCIATED WITH CRYSTALLINE SILICA DUST  

The primary health concerns in subjects exposed to silica dust are the fibrogenic capacity of 
inhaled silica particles that can lead to the development of pneumoconiosis and the increased 
risk of tuberculosis. The term pneumoconiosis literally means ‘dust in the lungs’ and is defined 
by the ILO as ‘the accumulation of dust in the lungs and the tissue reactions to its presence’ [9]. 
The inhalation of silica dust over a long period of time and at sufficient concentrations can 
result in the formation of fibrotic lesions that form specific rounded fibrotic nodules. Three forms 
of silica-induced pneumoconiosis have been described - chronic, accelerated and acute.  

4.1 Chronic silicosis. Chronic silicosis is the most common form of silicosis. In this form 
fibrotic changes in the lung occur after 10-30 years of inhalation of excessive levels of silica 
dust. Accumulated dust in the lungs can cause the fibrotic changes to continue to develop even 
after dust exposure has ceased. Chronic silicosis is further subdivided into simple and 
complicated silicosis.  



Simple silicosis is the usual form of chronic silicosis and is characterised by the presence in the 
lung of discrete rounded fibrous nodules. Radiologically, these are seen as rounded opacities 
that are usually 1-3 mm in diameter which typically first appear in the upper zones of the lung.  
Workers with simple silicosis are usually without any respiratory symptoms or lung function 
impairment, unless they smoke or have coexistent disease. The fibrotic lesions in simple 
silicosis appear on the chest X-ray predominantly in the upper and middle lung zones as 
discrete small rounded opacities as shown in the chest radiograph below.  

 

Typical 1.5-3 mm diameter rounded opacities of chronic silicosis predominantly in the upper 
zones of the lungs. The radiograph is from the set of ILO standard films. Reproduced with the 
kind permission of the ILO. Copyright 2000 International Labour Organisation. 

 

 

 

 



Complicated silicosis results when the silicotic nodules increase in size and coalesce into large 
lesions >1 cm in diameter, as shown in the right upper zone in the chest radiograph below. The 
large lesion is called progressive massive fibrosis. The conglomerate lesions may obliterate 
bronchi and vessels and cause marked distortion of lung structure and function. Symptoms of 
workers with complicated silicosis range from minimal complaints, which might include a 
chronic cough with phlegm production, to severe shortness of breath and rapidly occurring 
respiratory failure.  

 

A massive opacity in the right upper zone of the lung. Massive opacities are often bilateral and 
larger than that shown here. The radiograph is from the set of ILO standard films. Reproduced 
with the kind permission of the ILO. Copyright 2000 International Labour Organisation. 

4.2 Accelerated silicosis. Accelerated silicosis results from the inhalation of very high 
concentrations of silica dust over a relatively short period, in the order of 5-10 years [2].  
- Although accelerated silicosis develops in a pattern similar to that of simple silicosis, with 
rounded nodular lesions in the upper lung zones, the time from initial exposure to the onset of 
disease is shorter and the progression to complicated silicosis is more rapid.  
 

4.3 Acute silicosis. Acute silicosis develops from the inhalation of exceptionally high 
concentrations of crystalline silica over a short period (7 months to 5 years) [2]. The radiological 
appearance and the histopathological features are similar to those of pulmonary alveolar 
proteinosis. The radiological changes result from a filling of the air spaces by thick 
proteinaceous material. Symptoms of acute silicosis include cough and dyspnoea. This may 
progress rapidly to respiratory failure over a period of several months. Tuberculosis commonly 
occurs in acute silicosis, and the disease is almost invariably fatal within a year. Acute silicosis 
has been reported among sand-blasters and drillers, and has historically been reported mainly 
among silica powder workers.  



4.4 Silica dust and pulmonary tuberculosis. Silica particles can destroy or alter the 
metabolism of the pulmonary macrophage, thereby reducing its capacity for antibacterial 
defense. Occupational exposure to silica dust renders a subject susceptible to developing 
pulmonary tuberculosis. The risk of developing pulmonary tuberculosis while exposed, and also 
after exposure ends, depends on the amount of cumulative silica dust exposure [10, 11, 12]. 
Furthermore, the presence of silicosis in the lung further increases the risk of developing 
pulmonary tuberculosis [13, 14]. The rate of tuberculosis in workers exposed to silica dust is 
also related to the rate of tuberculosis in the general population.  

The current HIV epidemic in South Africa has resulted in an increased incidence of tuberculosis 
in the general population, but more so in silica dust exposed workers.  
  

4.5 Silica dust and chronic obstructive lung disease. Silica dust is a recognized cause of 
chronic obstructive pulmonary diseases – COPD [15]. Destruction of alveolar walls in silica dust 
exposed subjects can lead to emphysema which is the main cause of chronic obstructive lung 
disease. Emphysema develops primarily in subjects who smoke, but silica dust exposure 
potentiates the damage done by smoking. Thus, smoking cessation is an important preventive 
measure for chronic obstructive lung disease in silica dust exposed workers. Small airways 
disease specific to mineral dust, referred to as ‘mineral dust airway disease’ (MDAD) has also 
been described and results from fibrosis in the walls of small airways [16]. Patients with MDAD 
are reported to have impairment of lung function.  

4.6 Silica dust and other health effects. In 1997, crystalline silica in the form of quartz or 
cristobalite was categorized as a human carcinogen by the International Agency for Research 
on Cancer (IARC) [1]. Lung cancer is the only cancer shown to be associated with silica dust 
exposure. Crystalline silica has been linked with cases of autoimmune diseases such as 
scleroderma, systemic lupus erythematosus (lupus), rheumatoid arthritis etc. Chronic renal 
disease, possibly due to immunological abnormalities, has also been linked with silica dust 
exposure [2].  

5. EPIDEMIOLOGY 

There are scant systematic data on how many cases of acute, accelerated, simple or 
complicated silicosis occur in the region. Most information is available for mining. 

Silicosis rates in former gold miners now living in labour-sending areas illustrate the importance 
of silicosis in the region. Steen and co-workers [17] found a silicosis prevalence of 26 to 31% in 
former miners living in Thamanga, Botswana, and Trapido et al. 22-37% in Libode, Eastern 
Cape, South Africa [18]. Generalising these rates to an estimated two million former miners 
living in southern Africa produces about 480 000 cases of pneumoconiosis [19].    

In South Africa, about 2 000 cases of pneumoconiosis from gold mining are reported each 
year.  Up to 20% of older, in-service gold miners in South Africa have silicosis, [20]  and higher 
prevalences are found in ex-miners. 

A 2005 review of 2, 114 cases of lung disease in Zambian miners seen at the Occupational 
Health and Safety Research Bureau over more than 50 years between 1945 and 2002 found 
that 22.7% had silicosis, 65.4% had tuberculosis and 11.9% had silicotuberculosis  [21]. 



Data from the NIOH Occupational Medicine Clinic presented in Table 1 show that cases of 
silicosis arise from most industries with an established silica risk.  

Table 2: Non-mining cases of silicosis diagnosed by the NIOH Occupational 
Medicine Clinic 1991- 2004  

INDUSTRY  NUMBER  (%)  

Foundry  103  (55)  

Pottery  24  (13)  

Refractory  22  (12)  

Engineering  12  (6)  

Stone crushing  9  (5)  

Construction  8  (4)  

Chemical  4  (2)  

Stone masonry  3  (2)  

Glass  1  (0.5)  

TOTAL  186  (100)  

 
The elimination of silicosis would probably not be a priority in southern Africa, a region faced 
with many major occupational and general health problems, were it not for the association 
between tuberculosis and silica exposure. The association is well known, and has been for 
centuries [22], but the impact of this increased risk in countries with high background 
tuberculosis rates is severe.  
 
One example of the increased risk of tuberculosis is described by Cowie [23] who found an 
increasing incidence of the disease with increasing severity of silicosis in South African gold 
miners: 1% per annum in men without silicosis; 2.2% in men with mild silicosis; 2.9% with 
moderate silicosis; and 6.3% with advanced silicosis. Cowie [23] suggested that one quarter of 
his subjects with silicosis would have developed tuberculosis by 60 years of age. This was 
before the surge in the HIV epidemic. 
 
 Recent studies have found that it is not only silicosis but silica dust itself that confers an 
increased risk of tuberculosis and that this risk persists even after silica dust exposure ends, 
probably for life [10];  a finding with profound implications for public health policy including 
surveillance of workers and workers’ compensation. The concentration of silica dust at which 
the risk of tuberculosis is increased to a clinically important degree is not known, so 
theoretically communities heavily exposed environmentally may have increased rates of 
tuberculosis.  
 



The relations between silica and tuberculosis are compounded by HIV. Corbett et al. [24] have 
shown that the risks of silicosis and HIV infection combine multiplicatively for tuberculosis, so 
that tuberculosis remains as much a silica-related occupational disease in HIV-positive as in 
HIV-negative miners. 
 
Combined with significant levels of migrant labour and among the highest HIV infection rates in 
the world, the interactions between inadequate silica dust control, high rates of silicosis, HIV 
infection and tuberculosis, including the multi-drug resistant forms, present major challenges for 
occupational and general public health in the region. 

6. MONITORING OF CRYSTALLINE SILICA EXPOSED WORKERS  

All workers exposed to crystalline silica should participate in a respiratory surveillance 
programme, which should incorporate tuberculosis case-finding strategies. Silicosis and 
tuberculosis can manifest after exposure has ceased, therefore surveillance of significantly 
exposed workers should continue even after they have left the exposure industry.  

The components of a surveillance programme and the frequency of surveillance should be 
determined by the level of risk (e.g. dustiness of the workplace, risk of tuberculosis) and the 
resources available. The basic components of a surveillance programme are:  

• pre-placement exposure history and respiratory evaluation to establish baseline respiratory 
health. respiratory symptoms and a full-sized chest radiograph is the minimum respiratory 
evaluation;  

• training of workers in the symptoms of tuberculosis so that they can present themselves for 
medical evaluation when pertinent symptoms occur. Symptoms include a cough that lasts for 
two weeks or more, weight loss or coughing up blood;  

• periodic full-sized chest x-rays classified into the ILO Classification of Radiographs of the 
Pneumoconioses [25].   

• spirometry (lung function testing) is generally recommended as part of a surveillance 
programme, but unless quality control is part of the programme, the results are likely to be un 
interpretable;  

• an exit chest radiograph, unless one has been done in the past 12 months.  

As a general rule, evaluations should be done at pre-placement and then three yearly for 
workers with low dust exposure (respirable quartz < 0.1 mg/rn3), but yearly for workers with 
high dust exposure. Workers with exposure >10 years should be evaluated every two years, 
unless the programme does not detect cases of silicosis.  

Workers with silicosis, whether exposed or not, should be evaluated yearly but a chest 
radiograph is not needed each year if respiratory symptoms are stable and features of 
tuberculosis are absent. At each evaluation the need to present on occurrence of symptoms 
suggestive of tuberculosis should be reinforced.  

Recommendations on the frequency of evaluation of workers with past silica exposure but 
without silicosis are not well established, but an approach is to ensure that these workers know 



the symptoms of tuberculosis and to recommend chest radiography when convenient or 5-
yearly if symptoms are stable. (Note: there are specific provisions in the Occupational Diseases 
in Mines and Works Act for surveillance of former miners. The Director of the MBOD can advise 
on these. See Appendix 1 for details). The programme should be audited for yield and adjusted 
accordingly. If no cases of silicosis or tuberculosis are detected through the programme, the 
frequency of evaluations can be reduced e.g. to 4 yearly for low exposure workers.  

Table 3 Radiologic surveillance of workers exposed to silica dust  

Chest Radiography  
Pre-placement                                    Periodic*                           ExitCategory   b

1 .Exposure conditions  
Low dust Yes -  

Yes  
Yes  

3-yearly  
Biennially  
Annually  

Yes  
Yes  
Yes  

 a  

Low dust >10 years  
High dust  

2. Workers with silicosis (assuming not 
exposed)  

Biennially if symptoms stable 
(Medical evaluation annually)  Yes  Yes  

When convenient or 5 yearly, or 
when symptoms change  
 

3. Past exposure, but no current 
exposure and no silicosis  

No, unless symptomatic or no 
radiograph within past 5 years  No  

* Frequency adjusted according to case yield.  
 a Respirable quartz below 0.1 mg/m3.  
 Exit radiograph necessary if none taken within the past 12 months.  b 

Wagner [26] comprehensively reviewed screening and surveillance of workers exposed to 
mineral dust and the American College of Occupational and Environmental Medicine (ACOEM) 
more recently published an evidence-based statement [27].  

Who to include in surveillance and how frequently to perform the periodic evaluations will vary 
from location to location, as the primary determinants will often be the risk of tuberculosis 
(including that conferred by high HIV rates) and the past and current concentrations of silica: 
higher risks and exposure prompting increased frequency of testing, up to six-monthly in some 
settings.  If the workplace incidence of tuberculosis is high, or background community rates are 
high, periodic active case finding should be complemented by passive case-finding i.e. systems 
to encourage presentation to the health service if suggestive symptoms develop. Passive case 
finding is enhanced by worker and management education on symptoms and the benefits of 
early diagnosis; job protection on diagnosis (workers are very unlikely to present with 
symptoms if job loss follows presentation); easy access to workplace services; caring and 
effective health care providers; and ambulatory treatment all being important.   If silicosis is the 
major concern and respirable silica levels are below 0.05mg/m3, a baseline evaluation, a one–
year follow-up and then three yearly for the first 10 years and two yearly thereafter, is 
recommended by the ACOEM [27]. The WHO recommendation for routine periodic evaluations 
is less precise, being every two to five years, but includes the comment that “Ideally, health 
surveillance, particularly for workers exposed to silica dust, should be life-long” [26].    



Workers leaving employment need to be re-informed of their life-long increased risk of silica-
associated conditions even in the absence of extant diseases, and the need to inform attending 
health care professionals about their past exposure.   

Active case-finding in former workers has been shown to be valuable in southern Africa as 
surveys of retired gold miners who had returned to rural labour-sending areas identified many 
undiagnosed and uncompensated individuals [17,18].  

7. OCCUPATIONAL EXPOSURE LIMITS FOR AIRBORNE CRYSTALLINE SILICA  

Airborne concentrations of agents below which most workers can work safely for a working 
lifetime free from adverse health effects are generally known as occupational exposure limits 
(OELs). OELs exist for a number of forms of silica including quartz, cristobalite and trydimite 
expressed as the weight of respirable material per cubic metre of air (mg/m3) averaged over a 
shift or substantial part of it. So if respirable silica dust has been measured, it should be 
possible to ascertain if workers have been over-exposed or not, but it should be remembered 
that laboratory error is not uncommon when measuring low levels of workplace agents. Also, 
dust levels can be very variable and reduction in dust levels over time can be expected, so a 
few recent silica concentrations may be very misleading as a measure of cumulative exposure 
over years. 

A typical OEL for respirable quartz is 0.1 mg/m3. But there is increasing evidence that this limit 
is not protective against silicosis. South African gold mine data support this contention [20]. 
Many agencies have lowered the OEL to 0.05 mg/m3 and even lower The OEL of the American 
Conference of Governmental Hygienists, known as a TLV, is 0.025mg/m3 .  Also, OELs should 
be protective against all the major health effects of an agent. Tuberculosis is a major concern 
following silica exposure and southern African standards that do not address this health 
outcome will be partially satisfactory at best.  But, although a case can be made for lowering 
the respirable quartz OEL, southern Africa has isolated capacity to reliably measure quartz 
even at 0.1 mg/m3, and many enterprises have yet to achieve this level of control. A case can 
be made to vigorously and widely enforce the 0.1 mg/m3 limit while capacity to measure quartz 
is further developed and the tuberculosis issue is considered.  

8. MEASUREMENT OF EXPOSURE TO AIRBORNE CRYSTALLINE SILICA  

Personal respirable dust sampling is required to measure worker exposures to airborne 
crystalline silica. A cyclone is generally used to separate the respirable fraction of the airborne 
particulate from the non-respirable fraction. By virtue of the cyclone design, respirable particles 
are carried onto the filter medium contained in the filter holder, whilst the larger particles drop 
into a grit pot. The crystalline silica content of the respirable dust collected can be determined 
by X-ray diffraction or infra red analysis.  

Very small amounts of dust are analysed for respirable dust and silica, so reliable, experienced 
practitioners and laboratories should be used to quantify exposure. The Southern African 
Institute for Occupational Hygiene may be able to assist in identifying registered practitioners in 
the region. (See Appendix 1 for details).  



9. DUST CONTROL AND PREVENTION   

Quotation from Alice Hamilton, the pioneer American physician and hygienist:  

……obviously, the way to attack silicosis is to prevent the formation and escape of 
dust..… 

A vast amount of literature exists on how to prevent silicosis and in recent years information 
has also become available through the Internet.  

The US Occupational Safety and Health Administration (OSHA) Silica Technical Advisor 
provides on-line training on silica and silicosis prevention.  [www.osha-slc.gov] 

OSHA, the US Mine Safety and Health Administration (MSHA), and the US National Institute 
for Occupational Safety and Health (NIOSH) provide Internet sites with extensive information 
on Silica and Silicosis prevention [www.cdc.gov/niosh]. The document A Guide to Working 
Safely with Silica and NIOSH Alerts on silicosis including: Preventing Silicosis and Deaths in 
Rock Drillers, Preventing Silicosis and Deaths from Sandblasting, and Preventing Silicosis and 
Deaths in Construction Workers, can be down-loaded from the NIOSH web site.   
A number of comprehensive information resources have been produced by among others the 
South African Mine Health and Safety Council, the Swedish National Institute for Working Life 
and the World Health Organisation, and WAHSA. See Section 10 RESOURCES ON SILICA 
AND SILICOSIS PREVENTION for a description and contact details.  

9.1 The main control solutions for crystalline silica are:  

• Use a silica substitute.  

• Use appropriate engineering controls.  

• Improve work practices.  

• Use appropriate personal protective equipment.  

9.2 Some elements of a silicosis prevention programme in workplaces are:  

• Workers must be aware of the health effects of respirable crystalline silica.  

• Workers should participate in any medical examinations, air monitoring or training 
programmes offered by the enterprise.  

• Substitute less hazardous abrasive-blasting materials (e.g. steel grit or shot, aluminium oxide 
etc.) for those containing crystalline silica.  

• Use engineering controls such as blast-cleaning machines, cabinets, dust collectors, wet 
methods and local exhaust ventilation to minimize exposure to silica dust.  

• Always use the dust control systems and keep them well maintained. 



• Employees should be encouraged to tell employers when the control measures are not 
working properly.  

• Be aware that the highest silica dust concentrations may occur inside enclosed spaces 
during, for example: concrete sawing, masonry sawing or abrasive blasting.  

• When abrasive blasting use a supplied-air helmet/hood respirator operated in continuous flow 
mode. Full face airline supplied respirators should be operated in pressure-demand or positive 
pressure mode. Use breathing quality air supply.  

• Change into disposable or washable work clothes at the worksite or workplace.  

• Do not eat, drink or use tobacco products in dusty areas.  

• Wash hands and face before eating, drinking or smoking outside dusty areas.  

• Shower and change into clean clothes before leaving the worksite or workplace.  

• Ask for the results of any airborne dust monitoring conducted in your workplace.  

• Talk to your employer, health and safety representative, employee representative or union if 
you are concerned about the dust in your workplace. 

  
9.3 Key Questions to be asked to improve dust control include:  

Why do we do it this way?  

 
• Do we really need to use this particular harmful substance? Can we eliminate the use of the 
substance? Is there a less dusty or toxic alternative?  

• If we must use this substance, can we change its form so that it no longer produces — as 
much dust? Can our suppliers provide raw materials in a less friable or dusty form?  

• What options are available for controlling these releases by engineering methods?  

• If dust is produced, can we enclose or automate the process?  

• If release is inevitable, can we prevent release into the operator’s breathing zone?  

• Does the operator need to be close to the process? Can we move the operator away from the 
source of emission?  

• Are control rooms or enclosed equipment cabs utilised to reduce exposures?  

• Do other workers need to be in the area?  

• Can we segregate the process?  



• Are the existing controls working effectively?  

• Do we need a dust control committee?  

• How effective is our ventilation system?  

• How effective is our personal protective equipment (PPE) programme, what does it cost, and 
are we supplying the correct respiratory protection?  

• Are proper warning signs and labels utilised?  

• Are the Material Safety Data Sheets (MSDS) adequate? 

• Is the workforce properly trained, involved and committed to dust control?  

• Is the work area kept clean to reduce exposure by re-entrainment of settled dust?  

• Is the required air monitoring and medical surveillance conducted?  

• Is there proper managerial control over the workforce?  

• Are senior management and the organisation committed to effective dust control?  
 

9.4 Checklist for silicosis prevention 

A 10 point checklist of elements of a silicosis prevention programme is shown in Appendix 2. 
The checklist was obtained form South African Mining Industry Silicosis Best Practice Booklet 
(2006). The Checklist was prepared by David Stanton, Bharath Belle, Kobus Dekker and Jan 
du Plessis.  

9.5 National Programme for the Elimination of Silicosis 

The World Health Organisation and International Labour Organisation have encouraged the 
implementation of national programmes for the elimination of silicosis in countries with a silica 
risk. South Africa has adopted a silicosis elimination programme under the leadership of the 
South African Department of Labour. The programme can be found at www.labour.gov.za

9.6 National surveillance 

Surveillance systems, able to identify disease-causing workplaces for targeted intervention, are 
important aspects of prevention. Public health officials need to respond to newly identified 
cases of silica-associated disease at the enterprise level, ideally by assessing current dust 
control measures in the source workplace and by medical evaluation of current and former co-
workers, as appropriate.  Surveillance can take many forms, from voluntary reporting of new 
cases by doctors to a national register or follow-up of workers’ compensation claims but, at 
least in parts of the USA, hospital discharge records identified the greatest number of cases 
and problem worksites, and were the most cost-effective approach [28].  Usually, cooperation 
by diagnosing doctors is necessary for a successful system.  

http://www.labour.gov.za/


10. MANAGEMENT OF CASES 

Since silicosis is incurable, the management goals are to detect early cases of silicosis and TB 
through monitoring, of both currently and formerly exposed workers, to establish surveillance 
programmes, to slow progression, to prevent tuberculosis and to reduce disability [29].  

Because silica exposure and smoking interact in the development of tuberculosis, lung cancer 
and COPD, smoking cessation programmes are particularly important in silica workplaces. 

10.1 Tuberculosis  

Controlling TB is integral to the management of silicosis. Diagnosis of active tuberculosis in the 
silicotic subject may be more difficult than in the non-silicotic subject but, in general, the usual 
diagnostic evaluations, including sputum for smear and culture, provides the diagnosis. The 
presence of cough, haemoptysis, unexplained weight loss, fever or any new suggestive 
radiologic feature should be pursued to exclude tuberculosis.  The chest x-ray rather than 
symptoms usually gives the first indication of tuberculosis in the presence of silicosis. 
Radiologic features may be subtle and, therefore, detection is more likely if sequential films are 
compared in conducive reading conditions with dim background light and a well-lighted viewing 
box.  

Treatment for latent tuberculosis infection in people with silicosis (especially those with HIV 
infection) is recommended [30] and may be warranted even in those without silicosis, given the 
high risk associated with long periods of silica exposure even in the absence of radiological 
evidence of silicosis.  In countries with low background rates of tuberculosis, tuberculin skin 
tests or T-cell assays are used to diagnose latent tuberculosis, after which a nine month course 
of isoniazid is recommended [31].  However, in countries with high background rates of 
tuberculosis, tuberculin skin tests do not accurately and reliably diagnose latent tuberculosis 
infection.  In these cases, it is advisable to offer treatment to everyone with silicosis (defined as 
1/1 profusion of opacities or massive fibrosis), but care must be taken to exclude individuals 
with active tuberculosis and to monitor for adverse events [32].  

Early identification and treatment of active tuberculosis not only limits disability in the individual, 
but also protects silica-affected individuals but also assists in controlling spread to co-workers 
and the community. For these reasons, a combination of active and passive case-finding 
strategies are recommended in regions of high-incidence [29]. 

10.2 Removal from further exposure on diagnosis 

Removal from any further occupational exposure to silica is generally recommended after the 
diagnosis of silicosis, but in many poorer countries this would result in job loss and prolonged 
or permanent unemployment often without unemployment benefits [29]. In these countries a 
more considered approach is necessary as continued exposure for a few years, possibly at 
lower levels, may be less harmful than job loss and affect fewer people – families being spared. 
Factors to consider may be current dust levels (dust control may have been improved); 
lowering of dust in the current job, even if this cannot be done immediately; job modification 
(the most dusty tasks could be re-allocated); and the proximity of retirement, including early 
retirement.  If immediate relocation to a low exposure job is not feasible, affected workers can 
be retained in service but prioritized for relocation, as positions may become available over 



time [29].  Of course, decisions should only be made in consultation with a fully informed 
patient, and recorded in patient notes [29].  

10.3 Compensation  

Because social security systems are often poor, workers’ compensation benefits in poorer 
countries may be critical in providing financial support for families and in providing medical 
care. Even when workers do not have lung function loss and are fit to work, those with silicosis 
may be excluded from many jobs due to an abnormal chest x-ray. Compensation even with 
normal respiratory function is, therefore, justified and generally provided. Information on the 
compensation system is usually available from the country’s government department 
responsible for labour or mines. Miners who have worked in South African mines and returned 
to their home country may be eligible for compensation in terms of the Occupational Diseases 
in Mines and Works Act (Act 78 of 1973) (ODMWA Amendment Act 1993).   

10.2.1 Occupational Diseases in Mines and Works Act (Act 78 of 1973) (ODMWA 
Amendment Act 1993). This Act provides for compensation for cardiorespiratory diseases, of 
which silicosis is one, arising from occupational exposure in mines and scheduled works. The 
Certification Committee, based at the Medical Bureau for Occupational Diseases (MBOD), 
Johannesburg, is responsible for certifying people as being first or second degree disabled. 
Payment is a lump sum payment, influenced by the job category of the miner or ex-miner. A 
spouse is eligible for lump sum payment of disease proven on post mortem irrespective of the 
cause of death.  

If an occupational cardiorespiratory disease is suspected in a person who has worked in a 
South African mine or works, the Director of the MBOD can be contacted for advice on the 
submission of a claim (+27 11 403 6322). The Director may then request a full benefit 
examination by a medical practitioner of choice.  

Post-mortem evaluation of eligibility for compensation is available in terms of the ODMWAct. 
The cardiorespiratory organs of a deceased person who has ever worked in a mine or works, 
may be removed by the attending medical practitioner and sent to the NIOH Pathology 
Division. (Details are available from the Pathology Division, NIOH, info@nioh.nhls.ac.za or 
www.nioh.ac.za).  

mailto:info@nioh.nhls.ac.za


11. RESOURCES ON SILICA AND SILICOSIS PREVENTION 

11.1 Silicosis Prevention Information Resource. South Africa’s Mine Health and Safety Council 
has published a package of materials that cover most aspects of silicosis and its prevention. 
The package includes:   

• South African Mining Industry Silicosis Best Practice Booklet (2006). Prepared by 
David Stanton, Bharath Belle, Kobus Dekker and Jan du Plessis.  

• Silicosis Prevention Information Resources CD (2006). Prepared by David Stanton. 
The CD contains relevant information from around the world and is organized into 
topics such as the global programme to eliminate silicosis; legislation; air sampling, 
analytic methods and exposure limits; dust control; health effects, surveillance and 
compensation.  

11.2 The Swedish National Institute for Working Life (NIWL) and the World health Organisation 
(WHO) have produced a set of CDs called Hazard Prevention and Control in the Work 
Environment. The CDs were prepared by Ing-Marie Andersson, Lars Erik Bystrom, Gunnar 
Rosén, Hann Riipinen and Marit Skoglund.  

• The CDs include the WHO document “Hazard Prevention and Control in the Work 
Environment: airborne Dust, 1999” with videos to illustrate and clarify the messages; 
training and group work materials; and examples of dust sources and their control.    

Available from National Institute for Working Life. SE-113 91 Stockholm. 
registrator@arbetslivsinstitutet.se   www. Arbetslivsinstitutet.se/en 

11.3 Control of Dust in Resource Poor Quarries in Southern Africa. Produced for WAHSA by  
Andrew Swanepoel,  David Rees, Jacobus Dekker, Dion Marias and Thomas Bellamy. 
Available from Andrew Swanepoel, School of Public Health, University of the Witwatersrand: 
Andrew.swanepoel@wits.ac.za   

mailto:registrator@arbetslivsinstitutet.se
mailto:Andrew.swanepoel@wits.ac.za
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APPENDICES  
 
Appendix 1: Contact details for further information  
 
1. Agencies in Southern Africa 
 

• Council for Scientific and Industrial Research (CSIR) 
 

 Senior Research Scientist – Mining Technology 
  PO Box 91230 
  Auckland Park 2006 
  Tel:  (011) 358-0207 
  Fax: (011) 482-3267 
  Website: www.csir.co.za
 

• National Institute for Occupational Health (NIOH) 
 

 Physical address:  or  106 Joubert Street  
  25 Hospital Street    Braamfontein 
  Constitution Hill    2000 
  2000 
  

 Postal address: 
  PO Box 4788 
  Johannesburg 
  2000 
 

 TELEPHONE 
  Switchboard: +27-11-712 6400 
  Fax: +27-11-712 6545 
  
   ELECTRONIC MAIL 
  Info@nioh.nhls.ac.za
 

 WEBSITE 
  www.nioh.ac.za  
 

• Occupational Health Management Board (OHMB / OHSRB) 
 

 PO Box 20205 
  Kitwe, Zambia 
  E-mail: ohmb@zamnet.zm
  Fax: + 260 2 222 823      
 

 Executive Director 
  Tel: + 260 2 230 155 
 

 Deputy Executive Director / OH Physician 
  Tel: + 260 2 228 977 

 Finance Manager 
  Tel: + 260 2 226 062 
 

 Administration Manager / Occupational Hygienist 
  Tel: + 260 2 224 006 / 228 977 
 

• Medical Bureau for Occupational Diseases (MBOD) 
 
The Director  
144 De Korte Street Johannesburg, 
P O Box 4584 Johannesburg 2000  Tel +27 11 4036322 

http://www.csir.co.za/
mailto:Info@nioh.nhls.ac.za
http://www.nioh.ac.za/
mailto:ohmb@zamnet.zm


2.  Inspectorates in Southern Africa 
• Botswana 

 Principal Health and Safety Officer 
 Division of Occupational Health and Safety 
 Ministry of Labour 
 Private Bag 0072 
 Gaborone, Botswana 
 Tel: +267 3643423/+267 3952427/+267 3643400 

• Lesotho 
 Senior Factory Inspector 

 Ministry of Employment and Labour 
 Private Bag A116 
 Maseru 100, Lesotho 
 Tel: +266 22317859/+266 223 10374 

• Malawi 
 Senior Occupational Health and Safety Officer 

 Ministry of Labour and Vocational Training 
 PO Box 35 
 Mzuz, Malawi 
 Tel: +265 08873443/+265 1332797 
 Fax: +265 1332595 

• Mauritius 
 Senior Occupational Safety and Health Inspector 

 Ministry of Labour, Industrial Relations and Employment 
 Mrs. Ghandi Street 
 Poudred D’ Or Hamlet 
 Port Louis, Mauritius 
 Tel: +207 2600 Ext 2674/ +2107964 

• Mozambique 
 Head-Occupational Safety and Health Department 

 Ministry of Labour/Labour Inspectorate 
 PO Box 281 
 Maputo, Mozambique 
 Tel: +258 823 18900/+258 130 6349 

• Namibia 
 Factory Inspector 

 Division of Occupational Safety and Health 
 Ministry of Labour 
 32 Mercedes Street – Khomasdal, Windhoek 
 Namibia 
 Tel: +264 61 2066290/+264 61 212323 

• Seychelles 
 Director/Occupational Health and Safety 

 Ministry of Social Affairs and Employment 
 PO Box 190 
 Unity House 
 Victoria, Mahe 
 Seychelles 
 Tel: +248 281607/722568/+248 321 880 

• South Africa 
 Chief Inspector, Occupational Safety and Health 

 Department of Labour 
 215 Schoeman Street 
 Pretoria, 001 
 South Africa 
 Tel: +27 12 309 4377/+27 12 320 2808 
 

 Chief Director, DME; Specialist Unit – MHSI 
  Private Bag X59 
  Pretoria 0001 



  Tel:  +27 12 317 8451 
  Fax: +27 12 322 1345 

• Swaziland 
 Chief Occupational Safety and Health Inspector 

 Department of Labour 
 PO Box 198 
 Mbabane 
 Swaziland 
 Tel: +09 268 617 1494/+09 268 404 1966 

• Zambia 
 Mines Safety Department  

 Chief Inspector of Mines 
 PO Box 21006 
 Kitwe, Zambia 
 Tel: + 260 2 227 160 

• Zimbabwe 
 Chief Inspector of Factories-Factories and Works 

 National Social Security Authority (NSSA) 
 PO Box 1395 
 Bulawayo 
 Zimbabwe 
 Tel: +236 960525/71013/4/+263 977600 
 
2. Approved Inspection Authorities in South Africa (AIAs) 
 

• Please see the following websites for a list of AIA’s: 
 South African Institute for Occupational Hygiene website (SAIOH) (www.saioh.org); 
 Department of Labour (DoL) (www.labour.gov); 
 Department of Minerals and Energy (www.dme.gov). 

 
3. Federations and Industry Research Bodies 
 

• Aggregate & Sand Producers Association of SA (ASPASA) 
 Regional Risk Controller – Lafarge Aggregates & Ready Mix, Western Cape 

  Tel: (021) 904-1600 
  Fax: (021) 904-3301 
  Website: www.aspasa.co.za  
 

• Chamber of Mines SA 
 Website: www.bullion.org.za  

 
• Mine Health and Safety Council (MHSC)/SIMRAC 

 Physical Address: 
2nd Floor Braamfontein Centre  
23 Jorissen Street   
Braamfontein  
South Africa 
 

 Postal Address 
Private Bag X63  
Braamfontein  
 2017  
 
Contact Number: +27 11 358 9180/ 9187  
Fax Number: +27 11 403 1821 
Website: www.simrac.co.za  

http://www.saioh.org/
http://www.labour.gov/
http://www.dme.gov/
http://www.aspasa.co.za/
http://www.bullion.org.za/
http://www.simrac.co.za/


5. Professional Societies 
 

• Southern African Institute for Occupational Hygiene (SAIOH) 
 PO Box 14402, Clubview 0014 

South Africa 
Tel: (012) 654 8349 

 International: +27 12 654 8349 
 Fax: (012) 654 8358 
 Cell: 083 273 5513 
 Website: www.saioh.org  
 

• South African Society of Occupational Medicine (SASOM)  
 Telephone: +27 (12) 667 5160 

Fax: +27 (12) 667 5160 
Postal Address: PO Box 16179 Lyttelton 0140 Gauteng South Africa 

 Website: www.sasom.org  
 

• The South African Society of Occupational Health Nursing (SASOHN) 
 215 Leeuwpoort St, Boksburg South 

PO Box 18793, Sunward Park 1470 
South Africa 
Hours 14h00 - 16h00 Monday to Thursday 

 Tel: +27 11 892 3174 
 Fax: +27 11 892 5355 
 Website: www.sasohn.org  
 

• Mine Ventilation Society of South Africa (MVS) 
 Postal Address: P O Box 403, Wilgeheuwel, 1736 

Physical Address: CSIR Miningtek Property 
Cnr Rustenburg and Carlow Road, Emmarentia 
Tel: +27 11 482-7959 / 57; Fax: +27 11 482-7959; Cell: +27 83 308 5797 
Email: secretary@mvssa.co.za   
 

http://www.saioh.org/
http://www.sasom.org/
http://www.sasohn.org/
mailto:secretary@mvssa.co.za


 Appendix 2: 10 point checklist for silicosis prevention 
 
Checklist (Source:  South African Mining Industry Best Practice on the Prevention of Silicosis, 2006) 
 

1) Company commitment to a Silicosis Prevention Programme 
• Signed letter of commitment to silicosis prevention by senior executive 
• Appointed persons(s) to co-ordinate silicosis prevention programme 

2) Identification of dust sources and employee dust exposures 
• Baseline and periodic airborne dust surveys conducted to determine employees exposed to airborne crystalline silica 
• Dust sources identified for corrective action 

 
3) Control of dust sources to eliminate or minimise dust exposures 
• Implemented engineering and administrative controls to reduce dust exposures 

 
4) Maintenance, examination and testing of the dust control measures 
• Dust control measures provided are maintained in an efficient state, efficient working order and in good repair 
• Thorough examination and testing of all engineering controls and suitable records kept 

 
5) Employee involvement and commitment to the Silicosis/CWP Prevention Programme 
• Encouraged employee involvement in the prevention of silicosis 

 
6) Employee education and training 
• Implemented employee training on silicosis prevention, including the need for engineering controls and work practices 
• Implemented employee training on respiratory protection 

 
7) Administrative controls and work practices including the correct use of appropriate respiratory protection to minimize dust 

exposures 
• Implemented a written silicosis prevention programme 
• Implemented a written respiratory protection programme 

 
8) Periodic medical surveillance of employees exposed to airborne crystalline silica dust 
• Medical surveillance in place for employees at significant risk to health from exposure to airborne dust 

 
9) Auditing of the Silicosis Prevention Programme 
• Periodic audits of the silicosis prevention programme conducted 
• Remedial action based on audit implemented 

 
10) Planning in the case of new or expanding mining operations 
• Control measures planned to prevent or reduce dust generation and dust exposure in new or expanding mining 

operations. 
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