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Abstract. Pneumoconiosis is recognized as one of the most common occupational 
diseases globally. Although industries with occupational exposure to mineral 
dusts are documented in the Philippines, cases of pneumoconioses and other 
asbestos-related diseases remain undiagnosed and underreported. Develop-
ment of a surveillance system for these conditions shall provide policy direction 
to promote health and safety of workers who are exposed to mineral dusts. The 
study aimed to identify challenges in the development of a medical surveillance 
system for pneumoconioses and other asbestos-related diseases in the Philip-
pines. Literature search was conducted to identify existing international medical 
surveillance systems for pneumoconioses and other asbestos-related diseases. 
The identified challenges in the development of a medical surveillance system 
mainly stems from the lack of an enabling policy environment and the general 
lack of awareness on pneumoconioses and other asbestos-related diseases in the 
country. The development of a medical surveillance system for pneumoconioses 
and other asbestos-related diseases remain a challenging process in the Philip-
pines. Improved occupational health and safety policies, education and training 
will effectively facilitate the development and implementation of the proposed 
medical surveillance systems for such conditions.

Keywords: asbestos-related diseases, monitoring, pneumoconioses, surveillance 
system, Philippines

INTRODUCTION

Occupational lung diseases (OLDs) 
are a major public health concern espe-
cially among the industrial workforce. 
Among these diseases, pneumoconiosis 
is particularly known to be one of the 
major contributors in the morbidity and 
mortality of the industrial workforce in 



Medical Surveillance SySteM for PneuMoconioSeS and other aSbeStoS-related diSeaSeS

Vol  47  No. 4  July  2016 823

the developing countries as well as some 
developed countries (Wagner, 1996). 
The US Centers for Disease Control and 
Prevention (CDC, 2011) defines pneumo-
conioses as “a group of interstitial lung 
diseases caused by the inhalation of cer-
tain dusts and the lung tissue’s reaction to 
the dust” while the International Labour 
Organization (ILO, 2011) defines such 
conditions as “the accumulation of dust 
in the lungs and the tissue reactions to its 
presence.” The primary pneumoconioses 
are asbestosis, silicosis and coal workers’ 
pneumoconioses. 

These pulmonary diseases are char-
acterized by granulomatous and fibrotic 
changes in the lungs after the inhalation 
and deposition of mineral dusts usually 
found in the workplace such as asbestos 
fibers, respirable crystalline silica and 
coal dust (ILO, 2011). Asbestos-related 
diseases (ARDs) include an interstitial 
lung disease termed asbestosis, and 
pleural-based abnormalities such as dif-
fuse pleural thickening, benign plaques, 
benign pleural effusions and malignant 
mesothelioma. Asbestos exposure sig-
nificantly increases the risk of developing 
lung cancer. Smoking is also known to 
exacerbate these conditions. Early rec-
ognition of pneumoconiosis and other 
asbestos-related diseases is difficult be-
cause of its long latency period, which is 
approximately 10 years or more.

The high-risk occupations for these 
conditions include those in the mining, 
rock grinding and crushing, sandblasting, 
ceramic, construction and manufacturing 
industries. According to World Health 
Organization (WHO), an estimated num-
ber of 125 million people in the world 
are exposed to asbestos at the workplace 
(Concha-Barrientos et al, 2004). Moreover, 
according to Occupational Safety and 
Health Administration (OSHA, 2013), 

around 2.2 million US workers are ex-
posed to respirable crystalline silica in 
their workplaces and the majority of these 
workers (about 1.85 million) are in the 
construction industry. In the Philippines, 
it is estimated that 5,289 and 30,000 work-
ers have direct and indirect exposure to 
asbestos, respectively (Villanueva et al, 
2014). Number of workers with silica and 
coal dust exposure in the Philippines has 
not yet been established.

Adverse health effects of mineral 
dusts are well recognized globally. Pneu-
moconioses cases are well documented in 
developed countries such as the United 
States, United Kingdom, Finland, and 
Germany (Wagner, 1996). Global estimates 
of annual deaths due to asbestos-related 
diseases such as asbestos-related lung 
cancer, mesothelioma and asbestosis in-
creased from 90,000 in 2006 (WHO, 2006) 
to 107,000 in 2014 (WHO, 2014). Each year 
more than 200 US workers die from silico-
sis and hundreds more become disabled 
(NIOSH, 2006). 

Respiratory diseases, such as tuber-
culosis and lung cancer, are well docu-
mented in the Philippines. According to 
World Health Organization (WHO, 2012) 
estimates, there are 260,000 incident tu-
berculosis (TB) cases in the country and 
28,000 die from the disease annually. The 
Philippines also lists TB as the 6th leading 
cause of mortality and has one of the high-
est tuberculosis (TB) burden in the world 
(DOH, 2012). In addition, lung cancer is 
the top cause of cancer-related mortality 
among men and the third cause of cancer 
deaths among women (after breast and 
cervical cancer) in the Philippines (IARC, 
2012). However, there is a paucity of statis-
tical data regarding the number of work-
ers diagnosed with pneumoconioses and 
other asbestos-related diseases despite the 
documented number of industries with 
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mineral dust processes in the country.
In line with this, the ILO and the 

WHO developed the National Programme 
for the Elimination of Asbestos-Related 
Diseases (NPEAD), which intends to ad-
dress health issues in countries that still 
use asbestos (ILO-WHO, 2007). Conse-
quently, the Department of Health (DOH) 
adapted and developed NPEAD for the 
Philippines (WHO, 2012). One of the ob-
jectives of NPEAD is the development of a 
medical surveillance program specific for 
asbestos-related diseases. In the develop-
ment of a medical surveillance program, 
DOH has included pneumoconioses in 
addition to the asbestos-related diseases 
for surveillance. WHO defines public 
health surveillance as the continuous, sys-
tematic collection, analysis and interpretation 
of health-related data needed for the planning, 
implementation, and evaluation of public 
health practice (WHO, 2016). A surveil-
lance system is needed to properly assess 
workers with mineral dust exposure and 
to detect changes in trends or distribu-
tions over time for the proper allocation of 
resources to guide targeted interventions 
(CDC, 2012).

We therefore reported the findings 
from the review of related literature to 
identify challenges in the development of 
surveillance system for pneumoconioses 
and other asbestos-related diseases and 
to identify common good practices of 
international surveillance systems in or-
der to formulate recommendations in the 
development of a surveillance system for 
such conditions in the Philippines.

MATERIALS AND METHODS

Sources of data
To identify and review existing in-

ternational medical surveillance systems 
for pneumoconioses and other asbestos-

related diseases, a literature search was 
conducted through the National Center 
for Biotechnology Information, websites 
of ILO, National Institute of Occupational 
Safety and Health (NIOSH), Occupa-
tional Safety and Health Administration 
(OSHA) and related databases. Abstracts 
were checked for initial relevance and 
then full papers were obtained. References 
to other reports in the identified articles 
were also examined to supplement the ini-
tial search. Content analysis was utilized 
to review the collected data.

RESULTS

Developed countries such as the 
United Kingdom (UK), United States 
(US), Canada and Germany have legally 
mandated screening programs and sur-
veillance systems of occupational lung 
diseases ranging from pneumoconioses to 
chronic bronchitis, occupational asthma, 
emphysema and smoking-related diseases 
(Wagner, 1996).

Surveillance of Work-Related and Oc-
cupational Respiratory Disease (SWORD) 
has been ongoing in UK since 1988. 
SWORD is based on voluntary reporting 
of occupational lung diseases by mem-
bers of the British Thoracic Society and 
the Society of Occupational Medicine. 
Respiratory diseases reported include 
occupational asthma, benign and malig-
nant pleural disease, mesothelioma, lung 
cancer and pneumoconiosis (University 
of Manchester, 2010). Moreover, Health 
and Safety Executive (HSE) has legally 
mandated and enforced the screening and 
surveillance programs of pneumoconio-
ses, primarily asbestosis, pleural changes 
related to asbestos and other pneumoco-
niosis (Wagner, 1996).

In the US, the surveillance of occupa-
tional lung diseases is led by the National 
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Institute for Occupational Safety and 
Health (NIOSH) (Takahashi et al, 1998). It 
is characterized by direct surveys specifi-
cally designed for detecting occupational 
risks such as the Sentinel Event Notifica-
tion System for Occupational Risks (SEN-
SOR) and Coal Worker’s X-ray Surveil-
lance Program (CWXSP), combined with 
indirect surveys of existing federal data 
sources designed for purposes such as 
death certificates and hospital discharge.

New cases of occupational lung dis-
eases in Finland are registered based on 
the law that requires physicians to report 
every case of occupational disease. In case 
of difficulty in diagnosis of pneumoconio-
ses, a national mesothelioma panel was 
set up at Finnish Institute of Occupational 
Health in 1989. All university hospitals 
in Finland have also established expert 
groups in pneumoconioses that can be 
consulted in difficult cases (FIOH, 2014).

Exposures being monitored for the 
screening and surveillance systems vary 
in each country based on exposures that 
create a significant health risk among 
workers. In UK, US and Poland, diseases 
caused by exposures to the most notable 
mineral dusts such as asbestos, silica and 
coal dust are monitored (Wagner, 1996). 
This is in contrast to selected monitored 
mineral dust exposures such as coal mine 
and silica dust exposure in New South 
Wales, Australia and silica and asbestos 
dust exposure in Quebec Province of 
Canada (Wagner, 1996).

The common assessment tools per-
formed in the international screening pro-
gram and surveillance systems for pneu-
moconioses and other asbestos-related 
diseases are questionnaire which includes 
a medical and work history, physical 
examination; chest X-ray (according to 
ILO standards) and pulmonary function 
testing particularly spirometry (Wagner, 

1996). However, some countries have 
different tests performed depending on 
the mineral dust exposure. For example, 
in Germany and UK, tests for exposures 
to mineral dusts such as coal, silica and 
asbestos vary for every program (Wagner, 
1996). For coal workers, chest X-ray and 
spirometry are the only examinations 
done. For silica workers, chest X-ray, 
pulmonary function testing, question-
naire and physical examination are used 
for assessments. For asbestos workers, a 
comprehensive medical examination is 
done which includes medical and occupa-
tional history, questionnaire, chest X-ray, 
pulmonary function testing (FEV1, FVC) 
(Wagner, 1996).

In Asia, well-documented occupa-
tional lung disease surveillance system 
are seen in China, Japan and Korea (Wag-
ner, 1996). China has a legally mandated 
screening and surveillance programs for 
all forms of pneumoconioses, particularly 
for workers with exposures to coal mine, 
silica and asbestos dust (Wagner, 1996). 
Workers exposed to mineral dust or those 
with a history of dust exposure are eligible 
for participation in the screening and sur-
veillance program. 

Japan runs a national disease sur-
veillance scheme headed by the Hazard 
Evaluation and Epidemiology Research 
Group under the Japan National Insti-
tute of Occupational Safety and Health 
(JNIOSH). The agency is in-charge of prac-
tical intervention studies for surveillance 
studies for work-related diseases and 
occupational exposures, epidemiological 
analyses of occupational diseases and 
injuries as well as epidemiological stud-
ies of mortality among asbestos-exposed 
workers (JNIOSH, 2009). Epidemiological 
studies such as the prevalence and inci-
dence of asbestosis, mesothelioma and 
lung cancer is well established by Japan’s 
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vital statistics and other researchers (Fu-
ruya et al, 2013). 

Occupational disease surveillance 
systems have been established by Korea 
Occupational Safety and Health Agency 
(KOSHA) to monitor occupational dis-
eases in South Korea. Two types of sur-
veillance systems are being operated: the 
regional based programs for monitoring 
occupational hazards at the local level and 
the nationwide occupational surveillance 
system for specific diseases, namely ma-
lignant mesothelioma, occupational lung 
cancer and occupational asthma (Rhee 
and Choe, 2010). The surveillance systems 
help in capturing unclaimed cases for 
compensation that were not included in 
the national statistics, as well as claimed 
cases (Lee and Kim, 2010). Table 1 contains 
the summary of existing international 
surveillance systems for pneumoconiosis 
and occupational lung diseases.

In the Philippines, one of the existing 
surveillance systems is the Philippine 
Integrated Disease Surveillance Response 
(PIDSR) System which is generally for im-
mediate and weekly notifiable diseases, 
syndromes, health-related events and con-
ditions. The PIDSR System, introduced in 
2007 by the Public Health Surveillance and 
Informatics Division of the National Epi-
demiology Center (NEC), is the Depart-
ment of Health’s strategy to harmonize 
all existing disease surveillance systems in 
the country for the purpose of strengthen-
ing the capacity of local government units 
(LGUs) in performing disease surveillance 
and response. Data were obtained from 
NEC’s Regional Offices through its Dis-
ease Reporting Units (DRUs) such as the 
Regional Epidemiology and Surveillance 
Units (RESUs), Municipal Epidemiology 
and Surveillance Units (MESUs) and Pro-
vincial Epidemiology and Surveillance 
Units (PESUs) (NEC, 2013).

Data on asbestos-using companies 
and establishments in the Philippines 
is available. According to the National 
Asbestos Profile of the Philippines, there 
are 143 companies in the Philippines 
where asbestos exposure of workers in the 
workplace is present (DOH-UPM, 2013). 
There are also other large and small-scale 
silica and coal mining companies in the 
Philippines. According to the Department 
of Energy (DOE, 2015), there are 43 small-
scale coal-mining operators in the country.

The Bureau of Working Conditions 
under the Department of Labor and Em-
ployment (BWC-DOLE) in the Philippines 
utilizes the Employer’s Work Accident/ 
Illness Report (WAIR) form as part of the 
DOLE reportorial requirements among 
companies and establishments. Further-
more, the Annual Medical Report (AMR) 
is also part of BWC-DOLE’s reportorial 
requirements, which includes a report of 
the total number of pneumoconioses cases 
in the establishment. However, there is 
low compliance rate on the AMR report 
due to lack of cooperation of industries. 

From 1992 to 1996, the Lung Center 
of the Philippines conducted an Asbestos 
Screening Program of shipyard workers at 
the Subic Naval Facility.  Out of the 1,542 
workers screened, 58.75% demonstrated 
asbestos-related interstitial lung or pleural 
disease (Diaz, 2009). 

Currently, there is no ongoing surveil-
lance system specific for pneumoconioses 
and asbestos-related diseases in the Phil-
ippines. However, the groundwork for the 
monitoring and reporting of asbestos-re-
lated diseases in the Philippines has been 
established in 2009 through the Philippine 
National Program on the Elimination of 
Asbestos-Related Diseases (PNPEAD), 
in cooperation with the Department of 
Health and World Health Organization. 
One of the aims of the surveillance sys-
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tem is to address gaps in 
prevalence data, report-
ing and surveillance of 
asbestos-related diseases. 

The proposed pro-
gram is an active case 
finding of high-risk as-
bestos industries in the 
Philippines which is struc-
tured to collect baseline on 
the incidence of asbestos-
related diseases. The sur-
veillance program has two 
components based on the 
involvement of particular 
sectors particularly the 
industry-based surveil-
lance and sentinel health 
care provider-based or 
physician-based surveil-
lance.  The proposed sur-
veillance system has yet 
to be implemented due to 
several limitations. 

DISCUSSION

Generally, monitor-
ing and reporting of occu-
pational disease is a chal-
lenging process. Work-
related injuries are often 
more easily identified 
and reported compared 
to occupational diseases 
that are usually multi-
factorial (Kendall, 2005). 
Numerous occupational 
diseases caused by work-
related exposure can  also  
be  caused  by  non-occu-
pational  exposures,  and  
these  cannot  usually  be  
distinguished  on  clinical 
grounds (Kendall, 2005). 
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This is the reason why currently avail-
able information on occupational disease 
is generally quite poor. Furthermore, 
surveillance of pneumoconioses is more 
difficult to screen due to its long latency 
period and the limited medical knowledge 
of the health problem from mineral dust 
exposure.

Review of literature reveals some of 
the best practices of the screening and 
surveillance systems for pneumoconio-
ses and other asbestos-related diseases 
globally. Other developed countries such 
as the United Kingdom, US, Canada 
and Germany have legally mandated 
surveillance system for the reporting of 
pneumoconiosis (Wagner, 1996). Hence, 
comprehensive and updated epidemio-
logical data for the said conditions are 
available in these countries. 

Although companies and establish-
ments in the Philippines are required to 
submit medical reports on occupational 
disease and injuries as part of Depart-
ment of Labor and Employment’s repor-
torial requirements, the country still has 
insufficient data on pneumoconioses and 
asbestos-related cases due to the low com-
pliance rate of industries involved. Less 
than 5% of establishments submit their 
medical reports to the central agency re-
sponsible for the database of occupational 
diseases (Villanueva et al, 2014).

Pneumoconioses may not be detected 
because of the long latency period of the 
disease (approximately 10 years or more) 
from the time of exposure to the appear-
ance of the symptoms. The surveillance 
system may need some way of tracking 
the individual from one workplace to the 
other. Other countries such as Australia 
(New Wales) and Poland include retired 
workers who were exposed to mineral 
dusts in the medical surveillance program 

(Wagner, 1996). However, it is difficult to 
monitor retired workers with previous 
exposure in the Philippines due to lack 
of resources and monitoring mechanism. 
Generally, workers are lost to follow-up 
once employment in mineral dust-using 
industries and establishments has been 
terminated (Villanueva et al, 2004).

Due to lack of general occupational 
health and safety (OHS) awareness, 
underrecognition and underreporting 
among physicians in the Philippines, 
especially on the adverse health effects 
of mineral dust exposure and inadequate 
experience in reading chest X-ray films, 
are identified. The lack of high index of 
suspicion among physicians in the Phil-
ippines has affected the diagnosis and 
reporting of pneumoconioses and other 
asbestos-related diseases among indus-
tries involved, as reflected by the limited 
data collected on morbidity and mortality 
cases of the said conditions. Considering 
the alarming numbers of tuberculosis 
and lung cancer cases in the country, 
misdiagnosis of pneumoconioses is pos-
sible among these cases. A retrospective 
approach in which data on occupational 
history of patients diagnosed with tuber-
culosis and lung cancer can be reviewed.

Since physicians are the front liners 
of the surveillance system, OHS aware-
ness can be strengthened and can be 
started during medical training. Train-
ing of physicians and technical readers, 
in coordination with local professional 
medical organizations, DOH, DOLE and 
international agencies such as ILO, will 
improve screening and surveillance of 
workers exposed to mineral dusts. These 
trainings can be utilized to raise aware-
ness regarding adverse health effects of 
exposure to asbestos, silica and coal dust 
and proper case diagnosis of pneumoco-
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nioses and other asbestos-related diseases. 
Diagnostic capability of radiologists and 
technical readers using the ILO classifica-
tion should be strengthened. 

An additional issue that may arise 
during the conduct of the surveillance 
system is the poor quality of chest ra-
diographs due to differences in X-ray 
plates and spirometry testing techniques. 
Standardization of the diagnostic process 
through accreditation of laboratories and 
diagnostic centers is suggested to ensure 
the quality of the diagnostic processes. 
Multisectoral collaboration in terms of 
technical, financial and manpower re-
sources to implement the surveillance 
system is also recommended.

Owing largely to the few studies and 
surveys done that might make up what 
can be called prevalence data on asbestos-
related diseases from 1992 to 1996 in the 
Philippines (Diaz, 2009), there is even less 
or no data collected to assess the economic 
burden of these diseases. Because there 
is limited data on the magnitude of the 
problem caused by pneumoconioses and 
asbestos-related diseases in the country, 
policy makers and industries are hesitant 
to allocate resources for occupational 
health programs that can address these 
diseases. Therefore, more epidemiologi-
cal research, including Key-Informant 
Interviews (KIIs) on these conditions is 
recommended to justify the development 
of programs for these diseases. 

Medical surveillance system for pneu-
moconioses and other asbestos-related 
diseases remains a challenging process in 
the Philippines that will benefit from mul-
tisectoral collaboration and standardiza-
tion of approach and techniques. Integra-
tion of the proposed medical surveillance 
system for the said diseases with existing 
local public health surveillance systems 

and occupational health and safety poli-
cies is suggested to conserve technical and 
financial resources and to improve com-
pliance rate of the industries involved. To 
reduce misdiagnosis of pneumoconioses 
and other asbestos-related diseases, train-
ing and evaluation of knowledge and 
skills of diagnosis among physicians and 
other technical personnel should be done. 
Strengthening of occupational health and 
safety policies will facilitate the develop-
ment and implementation of the proposed 
medical surveillance systems for pneumo-
conioses and asbestos-related diseases. 
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