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Introduction 

Diseases resJJl ting from· overexposure to asbestos persist in both industrialized and de­
veloping countries, despite substantial knowledge: about both their causes andthe means 
for their prevention. Disease prevention can be achieved through control of worker ex­
posure by application bf engineering principles. Control technologies can be supple­
mented by adrr:rinistrative strategies andthe:use of personal protective equipment Medi­
cal screening and surveillance are secondary strategies which are also integral parts of 
an overall disease prevention strategy. All too often, past exposure to asbestos has re­
sulted in current health risk, even in the absence .of Current exposure. In these circum­
stances, meclical scree:nirig may •offer the Cini y hope for reducing morbidity and mortal~ 
i ty for asbestos~related diseases. • 

Ibis pape:r is an effort to provide information useful for the establishment of an effec­
tive health screening or surveillance programme. This :material has been· drawn from a 
mo.re comprehensive docurr:ierit published by the World Health Organization (WHO) 
(1). • 

Definitions 

Medical SCl'eening denotes the use of medical testing for presumptive identification of 
disease in an individual at a time before medical care ordinarily would be sought, and 
when an available intervention can favourably affect the health of the individual. Medi­
cal screening is the adrr:rinistration of a test or series of tests (such as laboratory tests, 
medical examinations, and questionnaires} to individuals in order to detec:t organ dys­
function or disease at a point when intervention, such as reduction or elin:unation of ex­
posure.and/or medical treatment, would be beneficial. Positive screening tests may indi­
cate the presence of disease or a strong likelihood of disease and the need for confir­
matory testing. Screening is, conducted before .an individual would riomially seek medi­
cal care and should detect diseasejn a predinical stage. Goals of medical screening in a 
particular workplace may vary. However, the ultimate goal of medical screening should 
be the secondary prevention of disease, i.e., the identification of illness at a stage· when 
its evolution can be reversed, arrested. or slowed. ••• 

Medical screening is intended to benefit the individual Worker; however, medical 
screening may also be used to benefit other workers in the same or sirr:rilar workplaces if 
cases of occupational disease are seen as sentinel events. In these instances, the recog­
nition of art occupational disease such as asbestosis indicaies that exposure controls 
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have failed and further investigatio11 is warranted. Investigation of the workplace and of 
the health of co;.workers can lead to the discovery of previously unrecognized disease, 
the identification of offending e,i;posures, an.d ultimately reduction .ot eH.mination 6f 
hazardous wor~ circumstances~ 

• Detection ofdisease in an i.ndiv1dual through medical screening indicates defo;iepcies in 
environmental controls: that ·might. otherw.ise • go Linnoticed. Periodic rnedic,.al screening· 
of workers must be.t.ied lo intensive efforts at.environmental moniforing.and control. • 

.Suneillance involves the periodfc collection, analysis, and reporting of health-relevant 
information for pu:rposes of prevention. In contrast to individually~directed screening, 
~urveillanc~ds directed toward improvement oftiealth in populations and is an essential 
component of public health practice. 

Medica1 su.rveillance involves the use of health screening data for survei1Iance: pur­
po~es. It is distinguished from h112.ard surveillance. SurveiJlance involves the periodic 
collection, 11-nalysis, and ~porting of health relevant information to assist in disease· pre­
vention. Surveillance systems. are established to acJ:tieve on!l or more of the following 
goals: • • • 

• Tracking trends in disease inciderice across industries, over time, and between 
geographical areas 

•• Defining the magrutude or relat.ive magnitude or a problem 
• Identifying new h112.ards, risk factors, or at-risk populations 
• Targeting interventions 
• . Ev a hi a.ting prevention effons/interventions. 

Medical .screening .information can be the :raw ·data of a survdllance system if the 
screening data are coHettep. over time, analysed periodically,· and reported to thos<fin a 
position to advocate or act in support of change; as well as t9 those exp9se.d. Other data 
of potential use i.n quantifying illness and irijury include workers' cqmpensation claim.s. 
11:ealth insurance statislics, government records of worker illness and injury, hospital 
dh;charge)nformati1;m, disease . .registries, national health surveys, death certificates, and 
physidan ~porting. Effective health surveillance systems are charactetized by their 
simplicity, flexibility, acceptability, and timeliness. Surveillance.systems should be sen­
sitive indicators of the level of diseasdn the population at risk 

Ultii:nately, the utility of medical surveillance is relatedto pn:,gramme participation and 
the adequacy of data cbilecticin, analysis, dissemination, and intt:rvention, Surveillance 
programmes ardncomplete without application. of daia to effor:ts at dis!lase prevention 
and control. .Disseminating. such infollJlation so that it is generally available is an im~ 
portant step in achieving its application to p~vention and control. Rq1orts which .are. 
e~dusively internal in administrative agency, coJJ1p11JJy, o:r: union files do not fulfil this 
goal. The value. of a silrvdllaric:e system increases the ]cmger it is iti place, due to the 
cyclical process of data colleciion, analysis, and reporting. • 
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Disease and test characteristics 

In order to be a reasonable target for medica,l screening, a disease should cause signifi­
cant morbidity or mortality, must be identifiable at a presymptomatic stage before the 
individual would ordinarily seek medical care, must respond toan acceptable, available, 
effective intervention or treatnJ.ent and must be prevalent in the. population undergoing 
screening. 

·The tests used musr be acceptable to those at risk for disease, have acceptable sensitiv­
ity, specificity, and predictive value in the screened population, be available at reason­
able cost, and be sufficiently standardized to be performed with consistency, accuracy, 
and reproducibility. •• 

The diseases caused by exposure to asbestos fibres include asbestosis; pleural .fibrosis 
(with discrete or diffuse pleural thickening), benign pleural effusions, chronic bronchi­
tis, chronic airflow limitation, malignant mesothelioma, respiratory tract can,cers, and 
gastrointestinal cancers (2). Of these, all but pleural plaques and benign pleural effu­
sions are potential targets for screening, Tests which have been proposed and evaluated 
for screening include questionnaires, physical examinations, .chest radiography, other 
imaging techniques·such as computeriied tomography, measures of lung function, spu­
tum examination; bronchoscopy and broncho~a!veolarlavage, and stool exan:unation for 
occult blood. 

The degree of asbestosis, chron1c bronchitis, and. airflow limitation in asbestos-expqsed 
w9rkers are related to the intensity and duration of exposure; even though all conditions 
can progress following the cessation of exposure to asbestos. The progression of these 
conditions may be reduced if exposures are stopped after early identification. In addi,­
tion, pulmonary fibrosis.and airflow limitation (often referred to as Chronic Obstructl.ve 
Pulmonary Disease--C0PD) appearfo increase risk of lung cancer (3). Many therefore 
use conventional radiographs (with standardized interpretation using the n..o system for 
classification of radiographs for pneumocoiliosis) (4) and perioruc spirometcy along 
with questionnaires to screeri for these conditions. Efforts are currently underway to 
standardize classification of chest abnormalities using newer imaging techniques and to 
test thek usefulness in improving detection of asbestos-associated abnonrtalities. AI~ 
though the use of imaging techniques other' than conventional chest radiography for 
screening of asbestos-ex posed workers was riot recommended· by a .1993 ~O exp en 
committee (I), technological and scientific developments since then justify a reexami­
nation of the evidence. 

Bronchoscopy is excessively invasive, and the use of sputum cytology has 11ot b~n 
demonstrated to il.da value to mass population screening programmes. Malignant meso­
thelioma has not been sufficiently responsive to available therapies. to justify screening. 

The benefits· of screening for respiratory tract cancers have been an area of significant 
controversy.Large clinical trials in the U.S. were originally widely interpreted as failing 
to support mass Screening of high.risk populations (5). Rec;ent)y, the original data have 
been reevaluated as ~monstrating potential benefit, an,d the original conclusions have 
drawn criticism (6). 1n addition, recent reports on .the use of newer imagj.ng and ioter­
verttioh techniques in· the eady identification· and t.reatment of lung cancers in. high-risk 
groups have proven promising (7-10). The data from these studies merit evaluation in 
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consideration of medical screening for early idegtification of lung cancer in asbestos~ 
exposed workers. 

i,.arge bowel cancer does respond to early in.terveritioTi and screening has been succe.ss­
fol in: some populations. -C~Jtural ()! educational factors may influence the acceptability 
of the test. Test se~sitivity and specificity vary with specific- methods and test kits em­
ployed and may also be jnfluenced by other factors such as diet~ drug use, alcohol con­
sumption patterns, and rates of.:intestinal parasites. 

While the sufficiei:-t benefit to. the individual to justify mass screening for asbestos~ 
:relaied diseases i:emains controversial, there have been successful populaticin-,based pre-, 
ve:ntion programmes built on ongoing surveillance of exposed workers with aggressive 
workplace interventions when any disease is identified. 

Programme elements 

In addition to focusing ori 11pprqpriate disease(s} and identifying reasonable tests. to. use 
iri screening for these dis~ases, other issues must be addressed. before ti"\e establis}urjent 
of a programme of me.dical scr:een1ng. These programme eleruerits have been de.scribed 
in detail in .the WHO mon_ograph (n. • • 

Conclusions 

An e:itpert committee &'lsembled by the World Hea)th Organization in 1993, with the 
cooperatipn of th~Jntemational Labour Office, formulated general recommendations fot 
screening of rnjneral dust::.exposed workers, based pn the· assumption that workers were 
initially free.of symptoms or Signs· of disease, and that effective exposure conttols are in 
place. The committee recommended the following testing for early detection of non­
. malignant respiratory disease· in asbestos-exposed workers: 

A chest -radiograph [cia:ssified. using the Il.O method (4)} should be perfoili:led af 
baseline, then every three. to five years for workers with less than i O years since first 
asbestos ex.posure; every 1 to 2 years for workers with over IO years since first as­
bestos. ex.posure; :and annually for workers with over 20 yeani" si~ce first exposure. 
Frequency may be adjusted depending on the age of the 'Norker and duration of dust 
exposure. A radio graph dassified as n..o category 110 is _considered, abno:rmal. Ide~ 
ally a respiratory symptom questionnaire, physical examtJ1ation, and spirometry 
sh0.uld be perfonned annually; alter:native:ly, t!wy should be perfonned at the same 
frequency as the chest radiograph. Ideally, health _surveillance should be lifelong (1), 

While screening for lung cancer was not recommended at that thnef the developments in 
the fields c;if chest imaging (pdtentially improving early de,tecLion) (7-10) and the ben~~ 
:fits of early !'¢section of noiViniall cell lilng .cancers docume:n.ted in the scientific litera-
ture (11, 12)justify te-e:xantiriation ofthe: 1993 rei;:ommendations. • • • 

No single set of gµidelines is .-applicable to. all situations. Generally, the feasibility of 
adopiing a_particular programme ~lil depend substantially oil the specific conditions of 
:he country, region, or industry in which tlie_ progi:amme will be cc,nducted. No matter 
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what the· specific circumstances, however, it is critical that pr_ogrammes for screening 
and surveillance should only be implemented in conjunction with, but not as a substihite 
for, effective measures for primary diseas_e prevention such as engineering controls of 
hazardous exposures and hazard monitoring are in place. 
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