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Abstract
Objective-To evaluate the feasibility of
implementing a physician based surveil-
lance system of occupational respiratory
diseases (PROPULSE) in Quebec with
regard to physician participation rate,
characteristics of reported cases, and
comparison with official statistics from
the Workers' Compensation Board
(WCB).
Methods-All chest physicians and aller-
gists in Quebec were asked to report sus-
pected new cases of occupational
respiratory diseases, on a monthly basis,
between October 1992 and September
1993. For each case, personal information
was collected and the physician's opinion
on whether the condition was related to
work was categorised as highly likely,
likely, and unlikely.
Results-Of the 161 physicians initially
approached, 68% participated. Physicians
rated 48% of suspected cases as highly
likely, 29% as likely, and 20%/6 as unlikely.
The most often reported diagnosis was
asthma (63%), followed by diseases
related to asbestos (16%). Silicosis was
less frequent (5%) but it was reported for
six workers under 40 of whom five were
involved in sandblasting activities. The
high proportion of cases ofasthma proba-
bly reflects the increasing importance of
this disease but may also reflect the dif-
ferent patterns of reporting among physi-
cians with different expertise. The
distribution of cases by diagnostic cate-
gory is quite different between the
PROPULSE system and that of the WCB
(annual mean number of compensated
cases during a four year period). Asthma
and allergic alveolitis are more frequent
in PROPULSE, reactive airways dysfunc-
tion syndrome are about the same in both
systems, and other diseases are more fre-
quent among compensated cases. The
most frequent sensitising agents reported
for asthma were the same in both systems
(isocyanates, flour, and wood dust). 15%
ofthe PROPULSE cases were not covered
by the WCB, and therefore would not be
found in the board's official statistics.
Conclusions-A physician based report-
ing procedure can be implemented as
part of a surveillance system to supple-
ment data from other sources and thus
provide a better understanding of the
occurrence of occupational respiratory
diseases.

(Occup Environ Med 1997;54:272-276)
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Occupational respiratory diseases have been
recognised since the 16th century.' Despite
the preventable nature of most of these disor-
ders, workers continue to develop work related
respiratory problems. In the province of
Quebec, Canada, information on the occur-
rence of these diseases comes from statistics
on disability benefits, available from the
Quebec Workers' Compensation Board
(WCB). These data, although useful, have
some limitations and do not present a com-
plete picture of the situation. Some affected
workers may not apply for compensation or
some may give up before the completion of the
workers' compensation procedures leading to
recognition of an occupational disease.
To develop other means of surveillance of

these types of illnesses, a few physician based
surveillance systems have been established in
the past few years: SWORD in the United
Kingdom23 and a Registry in British
Columbia, Canada4 for occupational respira-
tory diseases; SHIELD5 in the West Midlands
Region of the United Kingdom for occupa-
tional asthma; and SENSOR in the United
States for several occupational conditions
including silicosis and asthma.6 Our project
PROPULSE (PROjet PULmonaire
SEntinelle) was developed along the same
model as the SWORD project with similar
reporting procedures, the same diagnostic cat-
egories but different types of physicians. Chest
physicians were part of both systems but occu-
pational physicians participated in SWORD
and allergists in PROPULSE.
The general aim of our project was to

develop a system for monitoring occupational
respiratory diseases in Quebec, so as to better
estimate their incidence, to provide informa-
tion earlier in the course of the disease, and to
identify workplaces toward which public health
interventions could be targeted. A pilot study
was conducted to evaluate the feasibility of
implementing a network of sentinel physicians
to report diseases on a voluntary basis. The
objectives of the pilot study were: (a) to deter-
mine the rate of response among participating
physicians; (b) to analyse data from reported
cases and describe their characteristics, to find
their usefulness for surveillance of these
diseases in Quebec public health; and (c) to
estimate underreporting of cases to the WCB.
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Physician based surveillance system for occupational respiratory diseases: the experience ofPROPULSE, Quebec, Canada

Methods
Every chest physician and allergist registered
with the College of Physicians of Quebec (the
licensing body) was identified. Physicians that
would not normally see occupational cases
(paediatricians, retirees, researchers, etc) were
excluded. The remaining 161 physicians were
asked to participate in the network of sentinel
physicians. They comprised 135 chest physi-
cians and 26 allergists. They were instructed
to report, early in the course of investigation,
every new case of respiratory disease that they
suspected could be related to work. They had
to notify these cases between 1 October 1992
and 30 September 1993.
The first reporting form was sent to these

physicians with instructions on how to com-
plete the form and a list of occupations, indus-
tries, and causal agents most often associated
with each disease. Afterwards, they were sent a
monthly reporting form to be returned
whether or not they had seen cases. A postal
reminder was sent to non-respondents. The
most common diagnoses were listed on the
reporting form with an open space left for
specifying any other occupational respiratory
disorder.

For each case, information was collected on
age, sex, tobacco smoking, worker's occupa-
tion, type ot industry, c
by the reporting physic
patient was covered by t
tory for self employed M
agricultural workers). TI
was solicited on wheth
related to work, catego
likely and unlikely. Final
reports, we asked for th(
his or her city of resident
The worker's occupat

try were coded accord
developed by Statistics
surveys carried out by S
used to estimate rates ol
in the working populat
type of industry.' "1 Con
were calculated for rates
the Poisson distribution.

Table 1 Cases and proportions by diagnostic category for all c

All cases

Diagnostic category

Asthma
Silicosis
Benign pleural disease
Allergic alveolitis
Mesothelioma
Asbestosis
Inhalation accident (RADS)
Sick building syndrome
Inhalation accident (others)
Lung or bronchial cancer
without fibrosis
Chronic bronchitis
Lung or bronchial cancer
with fibrosis
Byssinosis
Infectious diseases
Others
Total

n (Olo)

287 (63 4)
25 (5 5)
25 (5 5)
24 (5 3)
19 (4 2)
19 (4 2)
14 (3-1)
11 (24)
7 (1-5)

Mean age M

(y) n

38-8
56-7
60-1
35.9
63-1
65-6
41 1
44.5
48-6

6 (1-3) 64-0
4 (0-9) 48-2

2 (0-4)
1 (0-2)
0 (0 0)
9 (2 0)

453 (100-0)

72-5
N/A

41-3
44 0

N/A = not available.

2(
2
2
2
1
1
1

Nominal comparison with compensated
cases had not been planned at this feasibility
stage of the reporting system. We estimated
the amount of underreporting by the WCB as
follows: cases considered by reporting physi-
cians from PROPULSE as highly likely to be
related to work were compared with the
annual mean number of compensated cases
during a four year period (1991-4) (WCB,
unpublished data, 1995.)

Results
REPORTING SYSTEM
Of the 161 physicians initially approached,
68% participated with at least one return over
the 12 months of the study; 57% returned at
least nine monthly forms, whereas 23%
returned the form every month. The final net-
work included 92 chest physicians and 18
allergists. The frequency of monthly returns
remained steady during the year, varying from
60% to 70%, showing that interest of the
physicians did not decline over time. A small
percentage of physicians (16%) reported 60%
of cases, whereas 61% of participating physi-
cians reported all the cases.

-ausal agent suspected CHARACTERISTICS OF CASES
-ian, and whether the Men constituted more than three quarters of
he WCB (not manda- cases, and mean age varied according to diag-
vorkers, such as many nostic category (table 1), younger cases being
he physician's opinion diagnosed with short latency diseases. The
er the condition was proportion of men was always larger than that
rised as highly likely, of women, except for sick building syndrome.
lly, to detect duplicate This was expected, given the larger participa-
e patient's initials and tion ofmen in the industrial sectors most often
ce. associated with occupational respiratory dis-
:ion and type of indus- eases.'0 (Statistics Canada, unpublished data)
ling to classifications The proportion of smokers (26%) was low
Canada.89 Data from compared with the general population of
statistics Canada were Quebec (29%-33%)" and this can possibly be
f occupational asthma explained by respiratory symptoms that con-
:ion by age, sex, and vinced cases to stop smoking. The proportion
fidence intervals (CIs) of non-smokers (47%) is higher than expected
by industry based on (41% in the general population) and this may

12 be due to the varying definitions of this cate-
gory of tobacco consumption across different
surveys, and to a possible tendency to deny
tobacco consumption among patients who are

-ases and by sex light or ex-smokers.
Physicians considered the disease highly

likely to be related to work for almost half the
fen Women cases (48%). This proportion varied according
(Go) n (%) to diagnosis, and was higher for silicosis,
)5 (71-4) 82 (28-6) benign pleural disease, asbestosis, allergic
25 (100l0) 0 (0:0) alveolitis, and cancer with fibrosis. Twenty25 (100-0) 0 (0-0)
20 (83 3) 4 (16-7) nine per cent of cases were reported as likely to
19 (1000) 0 (050) be related to work. For 20%, a relation with[8 (94-7) 1 (5-3)
12 (85-7) 2 (14-3) work was suspected but considered unlikely.
4 (3674) 7 (63-6) This information was unknown for 3% of the6 (85-7) 1 (14-3) cases.
6 (10-0) 0 (0-0) Asthma accounted for more than half of all
2 (50-0) 2 (50-0) reported cases. All diseases related to asbestos
2 (100l0) 0 (0o0) grouped together (asbestosis, mesothelioma,
1 (100-0) 0 (0-0)
0 (0o0) 0 (0o0) benign pleural disease, and lung and bronchial
7 (77-8) 2 (22-2) cancer) represented 16% of all diagnoses. The
52 (77-7) 101 (22 3) proportions of other diseases varied from

1%-5%.
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Table 2 Suspected causal agents for occupational asthma
from the PROPULSE project, 1992-3

Agents n (%)

Isocyanates 49 (17-1)
Flour 33 (11-5)
Wood dust 31 (10-8)
Farm and laboratory animals 19 (6-6)
Plastic, additives, rubber 19 (6 6)
Welding pollutants 18 (6-3)
Fish and shellfish 10 (3 5)
Paints and dyes 9 (3-1)
Multiple chemical products 9 (3-1)
Grain and cereal dust 8 (2 8)
Medical drugs 7 (2 4)
Other chemical compounds 5 (1-7)
Irritants 5 (1-7)
Other 65 (22 8)
Total 287 (100-0)

Asthma
Asthma cases were younger than the whole
group, with a mean age of 39-5 years for men
and 36-9 for women. There was a larger pro-
portion of women among cases of asthma than
the other diagnoses. Seventy five per cent of
workers reported to have asthma were covered
by WCB, a higher proportion than for all cases
of occupational respiratory diseases (67%).
Eighty different agents were reported as sus-
pected causal agents of asthma. The most fre-
quent were isocyanates, flour, wood dust, and
animals (table 2).

Specific rates, by age, sex, and industry,
have been calculated only for asthma, because
numbers of cases were too small for other
diagnostic categories. Unlikely cases were
excluded, so as not to inflate the rates inappro-
priately. The rate of asthma in men (79/mil-
lion/y) was twice that in women (42/million/y).
A small increase in age specific rates was
found with age: 55/million/y (for 15-24 years),
57/million/y (for 25-44 years), and 62/mil-
lion/y (for 45 years and over). The highest rate
of occupational asthma was found for the
wood industries (table 3), followed by the food
industries where it is associated with baker and
pastry cook occupations and, to a lesser
extent, with chefs and general cooks, with
exposures to flour, fish, and shellfish. In the
furniture industry, wood dust was often
reported, as were glues, isocyanates, and
resins. Those with asthma found in the chemi-
cal industry held different jobs with various
exposures, notably to medical drugs. The high
frequency of asthma in agricultural industries
has been related to work with animals and
exposure to farm dust. Almost all cases from
the automotive vehicles, parts, and accessories

Table 3 Most often reported industries for occupational asthma *

Rate/million/y**
Industry (code) Cases (95% CI)

Wood industries (251-259) 17 691-1 (402-4 to 1106 5)
Food industries (101-109) 29 684-0 (458-0 to 982 3)
Furniture and fixture industries (261-269) 8 487-8 (210-4 to 961-0)
Chemical and chemical products industries (371-379) 9 376-6 (172-4 to 714-6)
Agricultural and related service industries (011-023) 23 328-7 (208-3 to 493-0)
Automotive vehicles industries, sales and service (631-639) 22 315-6 (197-8 to 477-9)
Fabricated metal products industries (301-309) 9 293-2 (134-2 to 556 4)

*Unlikely cases were excluded for the calculation of rates.
**Number of employees (excluding unemployed people) are used as denominators because data
on labour force (including unemployed people) were not available for detailed types of industry.
Denominators came from reference 11 with the exception of agricultural industry that used
reference 10.

industries, sales and service came from motor
vehicle repair shops (painters and mechanics
accounted for 57% of all reported cases of
asthma related to isocyanates). Cases from
fabricated metal products were associated with
the job titles of welder and oxygen cutter.

Others diseases
All cases of silicosis were men with a mean age
of 56-7 years. Silicosis was reported among
various occupations, particularly those associ-
ated with metal polishing, foundries, and
mines. A finding of concern was the occur-
rence of silicosis among six workers under 40
years of age, the youngest being 26 years old,
of whom five were involved in sandblasting
activities and one was a foundry worker.
The age at diagnosis of diseases related to

asbestos was high (mean age 63*1). Most cases
were found among mine workers (18%), boat
manufacturers, and repairers (12%), electri-
cians and related workers (7%), and plumbers
and pipefitters (7%).

Allergic alveolitis occurred more often
among men (83%) than women (17%). Two
agents were reported for half of the cases:
moulds (25%) and isocyanates (25%).

Inhalation accidents were classified accord-
ing to whether they were consistent with reac-
tive airways dysfunction syndrome or not.
Reactive airways dysfunction syndrome was
found mostly among men (86%), with a lower
mean age than for all men reported with occu-
pational respiratory diseases. Chlorine irri-
tants, isocyanates, and acids were the most
often reported causal agents. Each of the
remaining inhalation accidents was due to a
different agent and occurred in a wide variety
of occupations.

Sick building syndrome, mostly reported for
occupations related to office work, was the
only disease for which the number of cases
reported was larger for women than for men,
probably in part because of the large propor-
tion of women among office workers.'0
(Statistics Canada, unpublished data)

Other diseases reported were allergic rhini-
tis, chronic bronchitis, diseases related to
metal exposure, and one case of unconfirmed
berylliosis.

CASES NOT COVERED BY THE WORKERS'
COMPENSATION BOARD
Fifteen per cent of reported cases were work-
ers not covered by the WCB, and therefore
would not be found in the board's official sta-
tistics. The diagnoses associated with these
cases were distributed as follows: 68% asthma,
10% diseases related to asbestos, and 7%
allergic alveolitis. The following industries
were the most often reported for all diagnostic
categories: agriculture (31%), food and bever-
age products (9%), and construction (7%).
Among the asthma cases, an even larger pro-
portion was associated with agricultural activi-
ties (41%), with farm animals suspected as the
causal agents in 28%. Asthma cases not eligi-
ble for compensation benefits were more likely
to be reported by allergists (16% of physicians
reported 52% of these cases).
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Table 4 Distributions of diagnoses for PROPULSE cases highly likely related to work,
compared with mean number of cases compensated by the WCB

PROPULSE WCB annual means
highly likely cases 1991-4

Diagnostic categories n (%) n (%)

Asthma 121 (56 0) 60-3 (30 4)
Diseases related to asbestos 43 (19 9) 68-5 (34 6)
Silicosis 20 (9-3) 33-8 (17-0)
Allergic alveolitis 16 (7-4) 1-8 (1-0)
Inhalation accident (RADS) 6 (2 8) 5 (2-5)
Byssinosis 0 (0) 1-5 (0 8)
Obstructive diseases 0 (0) 19-3 (9-7)
Others 10 (4-6) 8 (4-0)
Total 216 (100-0) 198-2 (100-0)

RADS = reactive airway dysfunction syndrome.

COMPARISON WITH QUEBEC COMPENSATION
STATISTICS
The comparison of highly likely cases from
PROPULSE and the annual mean number of
compensated cases from the WCB (1991-4)
showed quite different distributions of diseases
(table 4). Twice as many cases of asthma and
eight times the number of cases of allergic
alveolitis were reported to PROPULSE com-

pared with compensated cases. The number of
reported cases of reactive airways dysfunction
syndrome was about the same in both systems.
For all other diagnoses, the number of com-

pensated cases was larger than those reported
to PROPULSE, particularly for obstructive
diseases, a diagnosis for which no case was

reported as highly likely to be related to work,
while a mean annual number of 19 cases were

accepted for disability benefits.
The main causal agents for compensated

cases of asthma are generally the same as those
suspected for cases reported to PROPULSE
with the exception of farm animals, which are

absent from compensation data but are sus-

pected among 12% of cases in PROPULSE.
Farm animals could be a proxy for the sensitis-
ing agent as specific allergens might not be
identified in the early phase of investigation.
Also, occupational health problems among
agricultural workers are probably underre-
ported in compensation statistics because
many of them are not covered by WCB.

Discussion
REPORTING SYSTEM

The response rate of physicians was inter-
preted as good for a voluntary participation
reporting system compared with the British
Colombia Registry (38%),4 and with SEN-
SOR Massachusetts, (about 57%) (unpub-
lished SENSOR data, Massachusetts, 1993).
For the first three years of operation, SWORD
reported a higher participation rate for tho-
racic physicians (83%) and a mean rate of
monthly returns of 63% for all participating
physicians,' similar to that found in
PROPULSE.

There is concern about validity of the infor-
mation obtained from this type of surveillance
system. As with SWORD, we did not specify
reporting criteria for each disease for reasons

similar to those already stated by others,2' in
particular, the difficulty of having specific cri-
teria for diseases with variable clinical manifes-
tations, and the importance of a simple

reporting procedure to maintain physicians'
interest in the project.
A possible threat to validity is the tendency

to attribute disease to well known causal
agents, particularly in the early stages of med-
ical investigation. For example, isocyanates
notorious for their strong sensitising effects,
may be more readily associated with occupa-
tional asthma than some other agents not yet
reported in the literature. None the less, even
compensated cases probably share a similar
bias, and a surveillance system such as
PROPULSE, without stringent requirements
for reporting, may help identify new hypothe-
ses to explore the field of occupational respira-
tory diseases.

COMPARISON WITH OTHER SURVEILLANCE
SYSTEMS
Comparison of surveillance data among coun-
tries should be made with caution because
reporting systems vary, particularly for the def-
inition of diseases, the specialisation of report-
ing physicians, the characteristics of the
population under study, and the different sys-
tems of compensation. None the less, a major
similarity with other systems is the high pro-
portion of reported cases of asthma; this has
been attributed to a better recognition of this
health problem and the increasing number of
new sensitising agents used in the work-
place.s 4 In PROPULSE, this proportion was
higher (63% of all diagnoses), than in British
Colombia (50%),4 and the United Kingdom
(26%-28%).23 Possible explanations could be
that in PROPULSE physicians with expertise
in occupational asthma collaborated more
actively than chest physicians with special
expertise in pneumoconioses or other chronic
pulmonary diseases, also allergists participated
as sentinel physicians. Isocyanates were the
most commonly suspected agents in
PROPULSE, as in SWORD, SHIELD, and
SENSOR.' 5 15 In the British Columbia registry,
also based on the SWORD model, western red
cedar was more frequent than isocyanates,
probably because the forest and wood indus-
tries are the main employers in that area.4

Although silicosis was probably underre-
ported in PROPULSE, its occurrence among
young workers (under 40 years) involved in
sandblasting activities emphasises the impor-
tance of the problem of exposure to this very
harmful operation. The United Kingdom was
the first nation to officially ban the use of silica
in this process as early as 1950; in 1974, the
National Institute for Occupational Safety and
Health (NIOSH) recommended banning this
industrial process and published an alert on
the subject in 1992.16 Published data from
SENSOR indicated that silicosis is still an
occupational disease worthy of concern with
cases reported in workers exposed for less than
10 years,'7 data similar to those in
PROPULSE.

COMPARISON WITH QUEBEC COMPENSATION
STATISTICS
The different distribution of reported cases
of occupational respiratory diseases in
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PROPULSE compared with that of the WCB
might be due to several factors. Asthma pre-
sented the largest difference, PROPULSE
reporting twice as many cases. This probably
reflects an overreporting to PROPULSE (due
to early reporting of diseases) as well as an
underreporting to the WCB-for example,
workers not covered by the board, those who
choose not to apply for compensation, or
those who do not complete the procedures.
Further investigation is needed to clarify this
point.

Reactive airways dysfunction syndrome is
not frequent in either system and we suspect
that the syndrome is underreported in both
data sources, because it is less often recognised
by workers and physicians. If the condition
develops after an accident in the workplace,
the worker would probably be seen as an
emergency and not necessarily present to
chest physicians or allergists reporting to
PROPULSE. The condition would then prob-
ably be recorded in the WCB files as an acci-
dent and not as an occupational respiratory
disease.
We suspect that most of the compensated

cases of chronic obstructive pulmonary disease
reported in 1991-4 originated from a single
large plant where an extensive study of work
related respiratory diseases took place before
this project, and that this accounts for the dif-
ference between the two sources.

Diseases related to asbestos and silicosis
were less often reported to PROPULSE than
to the WCB. These diseases are probably
more likely to be reported to the WCB and to
be accepted for disability benefits because they
are specifically related to work and they are
well known occupational diseases. The ongo-
ing systematic screening for these diseases in
some industrial sectors like mines, enhanced
the likelihood of being reported to the board.
The lower participation of chest physicians
specialising in pneumoconioses in
PROPULSE probably contributed to the
smaller number of cases in our reporting sys-
tem.

Data from PROPULSE have shown that
about 15% of reported cases could not be
found in official statistics on occupational res-
piratory diseases, suggesting that compensa-
tion data cannot be relied on as the sole source
of data for surveillance.

Also, the analysis of reported cases gener-
ated by the PROPULSE system has resulted
in public health interventions for the preven-

tion of silicosis associated with sandblasting
and of occupational asthma from the use of
isocyanates in automobile repair shops.

In summary, a reporting procedure such as
PROPULSE can be implemented as part of a
surveillance system. However, further analyses
are under way to determine more precisely the
characteristics that an ongoing active reporting
system should have in Quebec, to supplement
existing sources of data and provide a better
understanding of the occurrence of occupa-
tional respiratory disease.
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