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Abstract
In the paper authors present general assumptions of health surveillance programme concept for workers employed in respirable 
crystalline silica (RCS) exposure at present and in the past. There is no effective treatment for silicosis thus disease prevention is 
of paramount significance. For decades efforts of World Health Organization (WHO) and International Work Organization (ILO) 
have been focused on eliminating silicosis globally. Unfortunately silicosis is still one of the most lethal occupational diseases and 
the preventative programmes have not yet been successful. The authors identify main steps to complete an overview of RCS exposure 
and suggest lines of actions to be taken before launching the health surveillance programme. Introduction of the health surveillance 
programme would increase awareness of harmful health effects of the RCS exposure, emphasize the significance of preventive med-
ical check-ups and early diagnostics of occupational diseases as well as the importance of using appropriate protective equipment. 
The programme development on a national level might be carried out with the cooperation of multiple backgrounds and institutions. 
This would allow for detailed planning, implementation, monitoring and effective evaluation of its results. Having a better and up-
dated knowledge of silicosis epidemiology, early diagnostics, the possible sources of RCS occupational exposure and evaluation of 
undertaken preventive actions are crucial factors in disease prevention. The programme introduction would be of educational signif-
icance for all the stakeholders and the groups engaged in the project implementation, which would contribute to high effectiveness 
of the preventive activities and their improvement in the future. Med Pr Work Health Saf. 2023;74(4):341–6.
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INTRODUCTION

Silicosis is one of the most prevalent occupational lung 
diseases causing adverse health and economic effects in 
developed and developing countries, especially in those 
with low- and middle-incomes [1,2]. This medical con-
dition is characterized by irreversible and incurable in-
terstitial pulmonary fibrosis gradually leading to the de-
terioration of lung function, respiratory insufficiency 
and premature death [2–4].

According to the  results of the  Global Burden of 
Disease Study 2019 (GBD 2019) run by The  Institute 
for Health Metrics and Evaluation (IHME) silicosis was 
the major cause of burden among all types of pneumo-
conioses accounting for nearly 70% of new cases and 
over 55% of deaths in 2019 [5].

The global estimated prevalence of silicosis in em-
ployees working in exposure to silica dust ranges 14–96%  
depending on the  type of occupational activity  [6]. 
Occupational exposure to high concentration of respi-
rable crystalline silica (RCS) is traditionally associated 
with such industries as mining and quarrying, construc-
tion and building or metal casting [1,7]. Approximately 
5.3 million of workers were exposed to crystalline sil-
ica in Europe in 2006, 23 million in China in 2009 and 
3.2 million in Brazil in 2007 [6,8,9]. In India, >11 mil-
lion workers are at risk of silicosis, and according to 
Occupational Safety and Health Administration (OSHA)  
there are about 2.3 million people occupationally ex-
posed to crystalline silica in the United States of 
America [10,11]. In Australia, there are about 0.6 mil-
lion workers exposed to silica dust  [12]. The  figures 
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quoted are indicative and presumably underestimated. 
The exact number of individuals employed in the expo-
sure to respirable crystalline silica is nowadays difficult 
or impossible to evaluate due to the lack of occupational 
health surveillance programs as well as local, national 
and global registers of workers exposed to RCS  [1]. 
Furthermore, there are other numerous factors such as 
migrant labour, unregistered employment, child labour 
and limited or unequal access to health care that make 
it hard to estimate the number of employees working in 
the RCS presently and in the past [4,13–16].

There is no effective treatment for silicosis thus dis- 
ease prevention is of paramount significance. Prevention 
of silicosis is one of the  major tasks of occupational 
healthcare. In 1995 World Health Organization (WHO) 
and International Labour Organization (ILO) started 
a  campaign to eliminate silicosis worldwide by 
2030  [17]. In  1996 National Institute of Occupational 
Health (NIOSH) formulated detailed recommendations 
to prevent silicosis among construction workers and sug-
gested that those recommendations were applied to all 
the workers at all the workstations with RCS exposure. 
The  preventive measures include obligatory medical 
check-ups conducted by Occupational Health Medical 
Practitioners (OHMP), providing safe silica dust ex-
posure levels at the  workplace by meeting the  recom-
mended exposure limits (REL) for RCS with engineer-
ing and administrative controls, technological methods 
reducing RCS exposure and replacement of silica con-
taining materials with less hazardous substitutes as well 
as using the personal protective equipment (respirators, 
washable or disposable clothes) considered as the  least 
efficient. The current NIOSH REL for RCS is 0,05 mg/m3. 
The above mentioned measures are ranked by effective-
ness in the  hierarchy of hazard control system that is 
recognized by NIOSH as the key strategy in workplace 
safety [17–19].

Despite many efforts undertaken in recent years new 
silicosis cases have been emerging. The results of the GBD 
study show that between 2016 and 2019 the number of 
incident silicosis cases increased from about 44 000 to 
about 139 000 with about 23 700 cases recorded in 2017, 
yet the number of silicosis deaths increased from about 
10 400 cases in 2016 through about 11 300 cases in 2017 
to about 12 900 cases in 2019 worldwide [5,20,21].

In the 21st century some unexpected outbreaks of sil-
icosis related to novel sources of RCS have been reported 
worldwide. Many of the cases developed within <20 years 
after RCS occupational exposure and were related to em-
ployment in industries traditionally not associated with 

risk of silicosis such as artificial stone benchtop manu-
facturing, denim jeans sandblasting, jewellery polishing 
and sanitary ceramics manufacturing [7,22].

Poland also registered cases of silicosis devel-
oped after a  shorter RCS occupational exposure. 
This was verified by the  analysis of data collected by 
the  Central Register of Occupational Diseases run by 
the Nofer Institute of Occupational Medicine in Łódź, 
Poland. Between 2000 and 2019, 2066 confirmed cases 
of silicosis were reported in Poland. In 32 cases the oc-
cupational exposure was shorter than 5 years. Among 
the 32 cases, 14 (44%) of them were related to employ-
ment in manufacture of ceramic sanitary products men-
tioned above [7].

Furthermore, the  new cases of silicosis occur in 
the developing countries where preventive measures are 
difficult to implement and the exact data on exposure 
to RCS as well as silicosis incidence are unknown [1]. 
This applies to both protecting the hygienic standards of 
the working environment and using both collective and 
personal protective equipment. The threshold limit val-
ues for RCS known as permissible exposure limit (PEL) 
or occupational exposure limit (OEL) vary between 
countries. Although silicosis prevention is a  world-
wide issue, no common global limit has been defined. 
Moreover, there are still countries with no set RCS ex-
posure limits, which makes providing and controlling 
safe work conditions impossible [1].

The lack of consistent common global policy in pre-
venting silicosis and early disease diagnostics is nowa-
days one of the major obstacles to eliminate the disease 
worldwide. The  persistent occurrence of new silicosis 
cases is a burning issue of occupational medicine. In re-
cent papers the  authors have emphasized the  impor-
tance of public health impact and cooperation in pre-
venting silicosis locally and globally [1,22,23].

Having a better and updated knowledge of silicosis 
epidemiology, as well as disease early diagnostics and 
course, the possible sources of RCS occupational expo-
sure and evaluation of undertaken preventive actions 
are crucial factors in disease prevention.

In practice this would be possible within a  health 
surveillance program for workers employed in RCS ex-
posure presently and in the past. Such a program would 
perfectly supplement the mandatory medical check-ups 
provided for workers.

The aim of the  paper is to present the  general as-
sumptions of the health surveillance program concept 
for workers employed in RCS exposure at present and 
in the past.
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SURVEILLANCE PROGRAMME OUTLINE

The health surveillance programme for former and 
present employees working in the RCS exposure should 
encompass the  whole country, which would provide 
a full insight into issue of the RCS exposure. Main steps 
to complete an overview of respirable silica exposure 
 include:
 ■ evaluating the number of the employed in RCS ex-

posure at present and in the past,
 ■ identification of business branches and work sta-

tions related to the RCS exposure focusing mainly 
on the employment areas with the highest RCS ex-
posure level,

 ■ collecting data on co-exposure to RCS and other oc-
cupational hazards,

 ■ collecting and analysing data on occupational dis-
eases occurrence and development related to RCS 
exposure taking into account its fibrogenic, carcino-
genic and inflammatory health effects.
The launch of the  health surveillance program 

would increase the awareness of harmful health effects 
of the RCS exposure, emphasize the significance of pre-
ventive medical check-ups and early diagnostics of oc-
cupational diseases as well as the  importance of using 
appropriate protective equipment.

The program development on a national level might 
be carried out with the cooperation of multiple back-
grounds and institutions. This would allow for detailed 
planning, implementation, monitoring and effective 
evaluation of its results.

Suggested lines of actions to be taken before launch-
ing the programme are the following:
 ■ information campaign aimed at present and former 

workers employed in the RCS exposure focusing on 
the adverse health effects of inhaling the silica dusts, 
advantages of the systematically performed medical 
assessments, following the prevention principles and 
possible compensation for occupational diseases;

 ■ information campaign aimed at employers and spe-
cialists involved in the  occupational health and 
safety focusing on the recent data on novel sources 
of the RCS exposure, adverse health effects of the ex-
posure and possible preventive measures such as sys-
tematic medical check-ups and the implementation 
of modern methods to reduce or eliminate the RCS 
exposure following the hierarchy of controls;

 ■ establishing the cooperation between medical soci-
eties in order to issue guidelines for the  scope and 
frequency of preventive medical screenings, early 

silicosis diagnostics, differential diagnostics of inter-
stitial lung diseases as well as training the medical 
professionals in radiological diagnostics of pneumo-
conioses according to the ILO classification system;

 ■ building a  multidisciplinary team to coordinate 
program implementation, collected data analysis, 
current criteria and guidelines verification;

 ■ preparing legislation to implement the programme;
 ■ gaining support from appropriate departments and 

institution involved in the  field of occupational 
health care.

DISCUSSION

As some previous attempts to eliminate silicosis at the 
local and global level have failed, the idea of health sur-
veillance programme for former and present employ-
ees working in the RCS exposure is based on the mul-
tidisciplinary cooperation and involves employees, 
employers, scientific communities and public authori-
ties. There seems to be the lack of consistent common 
policy and successful preventive programmes including 
local and global controls of RCS exposure, health sur-
veillance and education. There are places, for instance 
Australia, where some recommendations have been 
implemented to improve the  periodic medical assess-
ment of the workers exposed to RCS which appears to 
be a step into the right direction but it has not yet been 
turned into a complete health surveillance programme 
to be followed [1,23,24].

The purpose of the surveillance programme is to col-
lect, analyse and report data needed to prevent and diag-
nose silicosis as well as other diseases related to the RCS 
occupational exposure. Chronic silicosis, the most com-
mon form of the disease developing after RCS exposure 
duration >10 years and latency period >20 years, is as-
ymptomatic in its initial stages with a  late disease on-
set [22]. The symptoms such as cough and shortness of 
breath usually occur later than radiological changes thus 
early diagnostic would be crucial for introducing the ter-
tiary prevention of the disease  [23]. The current situa-
tion in Poland shows that all workers exposed to RCS 
at present and in the past undergo an obligatory med-
ical check-up whose scope and frequency is set out in 
the relevant regulatory acts and comprises physical ex-
amination, spirometry and chest X-ray. Employers pro-
vide their employees with referrals for medical exam-
ination which identify RCS exposure as one of the work 
hazards [25]. As the medical assessments can be carried 
out in different clinics some changes in physical state 
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can remain unnoticed. The  programme goes beyond 
the framework of mandatory medical assessment and in-
volves, among others, obtaining a detailed occupational 
history, collecting the  results of medical examinations 
and analysing changes in the  results. The  programme 
implementation would also ensure the proper conduct 
of the preventive assessments for all employees working 
in the RCS exposure as well as would help assess prop-
erly the RCS exposure at the workstation and estimate 
the exact number of the workers. Nowadays, there is no 
register of workers exposed to the RCS at present and in 
the past, for example in Poland. Data available and re-
ported to the Statistics Poland do not cover the smallest 
enterprises employing <10 people and are thus incom-
plete [26].

The ongoing analysis of the necessary data collected 
within the programme would help to adjust the scope 
and frequency of the medical assessment to the charac-
teristics of the occupational exposure including the per-
centage of RCS and the dust concentration at the work-
station. Some of the  introduced modifications can 
also consider the  latest research results. In  recent pa-
pers the authors discuss the use of some other diagnos-
tic tools and new methods for early silicosis detection, 
like high resolution computed tomography (HRCT), ul-
tra-low dose computed tomography (ULD-CT), alveo-
lar crystal burden quantification in bronchoalveolar la-
vage (BAL), biomarkers present in serum or exhaled 
breath condensate (EBC) [27–30].

Chest X-ray is the primary and authorized diagnos-
tic tool for pneumoconiosis and must be categorized 
according to the  ILO International Classification of 
Radiographs of Pneumoconioses  [31]. The  proper in-
terpretation of the  lung abnormalities requires good 
knowledge of the classification, yet the number of qual-
ified and experienced physicians is constantly decreas-
ing. Therefore, it is mandatory to train new groups of 
specialists in this area and upgrade their qualifications. 
The  use of artificial intelligence (AI) for chest radio-
graphs reading the  screening for pneumoconioses is 
also discussed [28].

CONCLUSIONS

The results of the health surveillance programme would 
broaden the knowledge of the diagnostics and course of 
diseases related to the RCS exposure which, apart from 
silicosis and silicotuberculosis, are mainly chronic ob-
structive pulmonary disease (COPD) and lung cancer 
recognised as occupational diseases and also systemic 

autoimmune diseases like systemic sclerosis, rheuma-
toid arthritis or chronic renal disease [27]. The collected 
data would be helpful in differential diagnosis of other 
interstitial lung diseases or differentiating between sili-
cosis and sarcoidosis [29]. Moreover, the health surveil-
lance programme would reveal the  importance of oc-
cupational history covering data on the past exposure 
in each diagnostic process led by general practitioners, 
pulmonologists and other medical specialists.

The added value of the  programme introduction 
would be of educational significance for all the  stake-
holders and the  groups engaged in the  project imple-
mentation, which would not only contribute to high ef-
fectiveness of the preventive activities but also to their 
improvement in the future.

While the  world is trying to recover from 
the COVID-19 pandemic it would be advisable to fo-
cus on yet another insidious disease. The disease which 
causes pulmonary fibrosis that develops mainly among 
young people who are not provided with safe working 
conditions, preventative primary, secondary and ter-
tiary diagnostics and who often suffer from poverty yet 
are forced to work in hazardous conditions that pose 
risk to their lives – work that barely lets them make ends 
meet and support their families.
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