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Since October, 1985, the Wisconsin Division of Health has
provided radiologic consultation using the ILO classification
system for pneumoconioses. X-ray interpretations have been
provided to physicians and to workers with a significant
history of occupational exposure to silica or asbestos. The
X-ray interpretations when evaluated in association with their
respective occupational histories, provide a data source to
complement other methods of epidemiologic surveillance.
This project has reviewed 1124 X-rays in 2 and 1/2 years.
Of these, 663 or 59% were normal; 233 or 21 % showed ab-
normalities consistent with pneumoconiosis; the remainder
showed other abnormalities judged not related to dust

exposure,

Data sources available for occupational disease surveillance
include death certificates, workers’ compensation cases,
hospital discharges and third party liability lawsuits. These
data sources which focus on end stage discase apparently
underestimate the incidence of pneumoconiosis when com-
pared with the results of the voluntary radiologic consulta-
tion program using the ILO classification. For example, dur-
ing the two and 1/2 years of this program, 36 of the approx-
imately 100,000 death certificates filed with the State Health
Department listed pneumoconiosis as a cause of death,
wbereas our program, which is not population based and
which employs selective criteria for participation identified
233 individuals with X-ray abnormalities consistent with
pneumoconiosis. Thus, the active provision of radiologic con-
sulting services can effectively supplement existing passive
data sources for epidemiologic surveillance.

A strength of this program has been the ability to use medical
surveillance to identify and remedy exposure hazards before
the exposure has resulted in end stage disease. Impediments
to the program have included the lack of occupational
histories in most patients’ medical files, physicians’ dif-
ficulties in recognizing occupational disease and the unex-
pected finding that 24% of the films reviewed were of
marginal quality for ILO Pneumoconiosis Classification. The
experience of this program indicates a need for quality
assurance programs to maintain film quality if the ILO
Classification system and the B reader programs are to be
used to their full potential.

INTRODUCTION

Wisconsin enjoys a well deserved reputation as a America’s
Dairyland. As of 1986, Wisconsin was the leading producer
in the United States of milk, butter and cheese. Wisconsin
is also the leading producer of green peas, beets, cabbage
and sweet corn for processing. Although 41% of Wiscon-
sin’s land area is devoted to agricultural production, Wiscon-
sin’s population is more industrial than agricultural, with only
6% of the population engaged in agriculture, compared to
28% employed in manufacturing. Wisconsin’s strength as
an industrial producer is less well known, but we lead the
nation in the preduction of small borsepower gas engines,
outboard motors, power cranes and other mining and con-
struction equipment. The state also leads in the production
of writing paper, sanitary tissue products and laminated and
coated process paper.

Wisconsin has had a progressive record in terms of recogniz-
ing the occupational health issues resulting from industrializa-
tion. In 1911 Wisconsin passed the first Workers® Compen-
sation law in the U.S. Wisconsin also was the first state to
recognize asbestosis disability outside of a manufacturing
context when in 1932, a maintenance worker was compen-
sated for disease arising from handling and using insulation
materials.!

Despite Wisconsin’s history of concern and the passage of
the Federal Occupational Safety and Health Act in 1970,
there is evidence that problems persist. Industrial bygiene
evaluations of Wisconsin foundries in the mid 1970’s
measured 1270 air concentrations of silica and found 41 %
to be above the federal OSHA standard.? Other national
studies have confirmed that silica as well as asbestos prob-
lems are widespread throughout the U.S. A 1980 U.S.
Department of Labor Report to Congress predicted that 6%
of all workers in silica exposed industries would develop
silicosis.® In Wisconsin, with 25,000 silica exposed
workers, this would mean, at a minimum, 50 new cases a
year for the next 30 years.

NIOSH has identified the pneumoconioses as one of their
top ten priority diseases for improved surveillance and
prevention activities and the U.S. Public Health Service has
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set forth the goal, that ‘°among workers newly exposed after
1985, there should be virtually no new cases of four prevent-
able diseases, asbestosis, silicosis, byssinosis and Coal
Workers Pneumoconiosis.”"*

Unfortunately it is difficult too for us to quantify progress
toward these goals in the U.S$., since with the exception of
the coal miners’ programs, there are no comprehensive na-
tional reporting systems in the U.S. for asbestosis, silicosis
or other occupational diseases. Those systems which are used
to estimate occupational disease incidence have severe limita-
tions. A recent National Academy of Sciences report has con-
cluded that occupational diseases are grossly under
reported.’ However, a number of states have established oc-
cupational disease surveillance systems. Since the 1930’s,
Wisconsin has had laws requiring occupational disease re-
porting, but compliance has been minimal.

PROGRAM DESCRIPTION

In 1985, with the support and cooperation of NIOSH,
Wisconsin began to implement new surveillance efforts, in-
cluding a review of existing databases. Currently in Wiscon-
sin, for the surveillance of pneumoconiosis and other dust
diseases, only three systems provide population based infor-
mation, death certificates, the tumor registry and workers
compensation files. These three systems all record cases of
end stage disease. The hospital discharge and ambulatory care
surveys provide a broad range of morbidity outcomes, but
their usefulness is limited since these data sets are currently
only small samples of the annual disease incidence. What
all these systems have in common is that they require physi-
cian recognition and reporting of the occupational nature of
disease. Physician resources in occupational health are
limited. In Wisconsin there are only 8 board certified oc-
cupational physicians and 9 certified B readers. For the
surveillance of occupational disease to be improved, occupa-
tional links must be noted at the point of entry into the medical
system, when the patient first sees the physician. Also, if
occupational disease recognition is to lead to intervention and
preventive activity, then more cases of early stage diseases
mustberecogmzed While end stage disease is easier to
recognize, it has less utility for prevention. Early stage
d:msewhﬂehardertoreoognme prowdmmoreopportumty
for prevention. For these reasons, Wiscomsin, in coopera-
tion with NIOSH, decided to focus our surveillance activities
in two directions, a continuous review of data from existing
systems, combined with a new radiographic abnormality
reporting and interpretation program designed to facilitate
the detection of early stages of pneumoconiosis, thje *“State
pneumoconiosis Radiologic Consultative Program.”

In reviewing the existing data, we found that there was no
uniform radiographic description of pneumoconiosis used by
Wisconsin radiologists with the exception of the B-readers
using the ILO Classification system. Thus, in order to meet
our surveillance objectives for prevention and to facilitate
consistency and nniformity in reporting, we selected the ILO
Classification System for a standard definition of radiographic
abnormality. (Figure 1) For individuals with asbestos ex-
posure, the case definition for abnormal consistent with
pneumnoconiosis requires a small opacity profusion of 1/0
or greater and/or pleural thickening or plaques. For in-
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dividuals with silica exposure, the case definition involves
a small opacity profusion of 1/0 or greater. Since few
radiologists are familiar with or trained in the ILO system,
it became necessary for the state to have a B reader inter-
pret films of exposed workers so as to provide the required
consistency of interpretation. From all participants we re-
quire that a chest X-ray and a hrief occupational exposure
history be submitted. In general, we limit participation to
those whose first dust exposure occurred 15 or more years
ago.

We have explored a variety of methods to promote the pro-
gram’s purposes and availability. These efforts have met with
a variety of responses, ranging from indifference to en-
thusiasm. We have done mass mailings to 2000 pbysicians
and to all AFL-CIO locals in the state and have found both
efforts to be remarkably ineffective, generating less than ten
requests for X-ray interpretation each. Face to face meetings
with groups of exposed workers and physicians known to
have an interest in occupational health have been more
productive.

Another factor which may have influenced participation is
the U.S. Department of Labor OSHA regulations concern-
ing asbestos which were changed in June 1986 to require
that physicians examining asbestos exposed workers have ac-
cess to the standard X-rays prepared by the International
Labor Office for the Classification of Pneumoconioses. It
is difficult to assess the potential impact of these regulations
on the utilization of our non-regulatory voluntary radiologic
consultation program, but at a minimum, the 1986 OSHA
regulations have increased the public awareness and the
credibility of the ILO Classification System and the NIOSH
B Reader certification program.

RES{LTS

The X-rays received have been from diverse sources in-
cluding employers, clinics, 1abor unions, individual workers,
physicians and family members. From November, 1985 to
July, 1988, multiple promotional activities have resulted in
1124 X-rays submitted. Of the 1124 X-rays submitted, 233
or 21% have shown abnormalities consistent with
poeumoconiosis. (Figure 2)

It is interesting to compare the results of this targeted
surveillance using the ILO system with the other, more tradi-
tional population-based epidemiological data sources
available to us (Figure 3) Searching for both underlying and
multiple contributing causes of death, silicosis was recorded
as a cause of death on an average of 12 death certificates
per year from 1981 to 1986. Asbestosis as a cause of death
was recorded on an average of 4 death certificates per year
during that time. Mesothelioma reports averaged 15 per year
from 1981 to 1986 with increasing frequency. In 1987, 40
mesothelioma deaths occurred. In the workers compensa-
tion system slightly more silica disease and less asbestos
discase has been recorded. From 1982 to 1986 an average
of 17 silicosis and 6 asbestosis claims per year were closed.

There were another 7 cases per year of other dust related
diseases, such as mesothelioma. Our targeted X-ray
surveillance system found an average of 86 new cases per
year. In addition, our survey of other B readers in Wisconsin



found that they read approximately 600 Wisconsin films per
year of which approximately 65 or 11% are abnormal con-
sistent with pneumoconiosis. Although the case numbers
from our active program are larger than in the existing data
sources, our cases are not sufficiently representative to allow
a population based description of the total impact of past dust
exposure on the population.

In reviewing the industries which have participated in the

program, (Figure 4) the paper industry, food processing
machinery manufacturing, foundries and construction have

Serves Two Purposes:

1. Epidemiological:
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contributed more than 60% of the X-rays. These same in-
dustries have contributed a similar proportion of the X-rays
showing abnormalities consistent with pneumoconiosis.
Evaluating the data concerning participation by occupational
groups (Figure 5) a similar pattern emerges, with the number
of abnormalities found in various occupations reflecting the
degree of participation by the exposed group, rather than an
indication of the relative risk of dust exposure by industry
or occupation such as one could derive from an analysis of
population based data.

Provide Information About Pneumoconiosis Incidence

* Offers Gradation of extent of abnormality

* Offers Consistent, Uniform Descriptive Method

- Can Be EBasily Performed Outside Clinical Context

2. Service:

Supports Diagnostic Evaluation by Physicians

Figure 1. The ILO Pneumoconiosis Classification System as an epidemiological

surveillance instrument.

e 72

21

mm% 1o

2 -

UnadnthAt

| n i

1 " I

A

N N ! " |
20 30 40 50 60
Porcert of Cases

Figure 2. Summary of X-ray interpretations (1985-1988)
using ILO Classification System—N: 1124,
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Annual
Source Time Disease Incidence
* Death Certificates 1981-1986 Silicosis 12
Asbestosis 4
Mesothelioma 15
* Workers Compensation 1982-1986 Silicosis 17
Asbestosis 6
* Third Party Suits 1980-1986 _ Asbestos
Diseases 6
* Targeted Surveillance 11/85-7/88 Pneumoconiosis 86
Using ILO System
Figure 3. Wisconsin occupational disease surveillance.

sIC Industry Name Number (%)
2621 Paper Mills (with pulp mills) 315 (28.4)
3551 Food Products Machinery 171 (15.4)
3321 Gray iron fourndries 157 (14.1)
1711 Plumbing, heating and air conditioning 85 (07.7)
3011 Tire mamfacturing 51 (04.6)
3731 Ship uilding and repairing 51 (04.6)
3462 Iron and steel forgings 41 (03.7)
4911 Electric Sexrvices 34 (03.1)
4931 Electric and other services combined 30 (02.7)
1742 Plastering, drywall, acoustical and insulation 23 (02.1)
All Other 153 (13.8)

Figure 4. State of Wisconsin, Departrnent of Health and Social Services, Pneumoconiosis
Surveillance Program. Industry participation in pneumoconiosis radiologic consultation
program ranked by number X-rays submitted per standard industrial classification,

November 1985 through July 1988 (N = 1111).
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Census  Ocoupation Number Percent of
Oode X-Rays Total
777 Miscellanecus
Machine Operators 102 (9.3)
783 Welders and Qutters 57 (5.2)
596 Sheetmetal duct installers 54 (4.9)
593 Insulators 50 (4.6)
709 Gr:i.lﬂir-:g, abzaqin;, buffing and
polishing machine operators 49 (4.5)
All Other 784 (71.5)

Figure 5. State of Wisconsin, Department of Health and Social Services, Pneumoconiosis Program.
Participation by occupations in pneumoconiosis radiologic consultation program ranked
by number X-rays submitted per occupation, using 1980 U.S. census occupational
classification system, November 1985 through July 1988 (N = 1096).

DISCUSSION

Our surveillance program has demonstrated some potential
for disease prevention. We have conducted several follow-
back field investigations prompted by groups of identified
cases in single work places. In one facility, for example, the
identification and confirmation of a single case led to an ex-
panded screening program which found more radiographic
abnormalities. This prompted a careful industrial hygiene
survey and led to the eventual recognition and control of a
previously unknown asbestos exposure in a paper making
industry.

Two significant programmatic problems have persisted which
must be addressed before the program can become more ef-
fective. We have had some difficulty obtaining thorough oc-
cupational histories. This problem will require increased ef-
fort to educate physicians, employers and employees on the
value and importance of occupational histories in disease
detection and prevention. These efforts will be strengthened
by current Wisconsin regulations requiring such histories for
hospital inpatients and cancer patients.

The other problem we have had concemns film quality.
(Figure 6) This problem will be more difficult to correct.
Of the films reviewed, 4% have been unreadable, while
19.7% have been category three or marginal quality for ILO
classification. We have distributed the ILO guidelines for
equipment and technology to those submitting large numbers
of poor quality films, but we feel that more effort is needed
in this area on national or international level.

There has been much attention to the errors or variability
which may be introduced into the X-ray interpretation by
the persons who read the films. For example, we have, in
the U.S., a national program to train, test and certify physi-

cians who interpret X-rays for pneurnoconiosis. There have
also been numerous studies which have evaluated inter-reader
variability issues.57 However, the effect of varying film
quality on radiographic interpretation has not received suf-
ficient attention. This is unfortunate, since inaccurate X-ray
interpretations may resuit. Indeed, it is likely that poor quality
films may introduce systematic bias into X-ray interpreta-
tions. Furthermore, if films must be repeated because of
quality problems, unnecessary radiation exposure may result.

Originally intended as a program to provide ceal miners with
accurate readings of their X-rays through physician training
and certification, the B reader program in the United States
has expanded to included training and certification for physi-
cians who read films of persons exposed to silica and
asbestos. Maintenance of X-ray interpretation quality for coal
miners’ films is assured both by the certification of the physi-
cian readers and by the certification of the X-ray machines.
A program to ensure the taking of high quality films for
workers exposed to asbestos and silica dusts has not yet been
implemented in the United States. We recommend that Con-
gress, through NIOSH, establish a quality assurance program
for facilities which provide X-rays for workers exposed to
silica and asbestos, either on a voluntary or mandatory basis.
The program which currently certifies and evaluates film
quality for coal miners’ X-rays could serve as a model.

RECOMMENDATIONS

We recommend: (1) the initiation of studies to determine the
impact of film quality on X-ray interpretation using the [LO
classification; (2) the development and distribution of instruc-
tions to radiology technicians as to how to achieve better film
Quality on X-rays taken for the evaluation of
pneumoconioses; and (3) the development of quality assur-
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Figure 6. Film quality—total N: 1124 1985-1988.

ance programs for facilities providing X-ray services for the
evaluation of workers exposed to silica and asbestos.
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