PB2001-101610

AR AR

NATIONAL INSTITUTE FOR OCCUPATIONAL SAFETY AND HEALTH
TECHNICAL ASSISTANCE TO OSHA
JOHNS-MANVILLE CORPORATION, WAUKEGAN, ILLINOIS

FEBRUARY 1980

Alan L. Engelberg

Thomas K. Hcdous

Brian A. Boehlecke

Martin R. Petersen

James A. Merchant

Division of Respiratory Disease Studies
Morgantown, West Virginia

NTIS

REPRODUCED BY e
Departmant of C: erc

u.s.
al Technical Infol rmt eV
Nato S pringtield, Virgin 22151






GENERAL DISCLAIMER

This document may have problems that one or more of the following disclaimer
statements refer to:

This document has been reproduced from the best copy furnished by the
sponsoring agency. It is being released in the interest of making
available as much information as possible.

This document may contain data which exceeds the sheet parameters. It
was furnished in this condition by the sponsoring agency and is the best
copy available. |

This document may contain tone-on-tone or color graphs, charts and/or
pictures which have been reproduced in black and white.

The document is paginated as submitted by the original source.

Portions of this document are not fully legible due to the historical nature
of some of the material. However, it is the best reproduction available
from the original submission.

PROTECTED UNDER INTERNATIONAL COPYRIGHT

GHTS RESERVED
ﬁll-\l'_l'l’gNAL TECHNICAL INFORMATION SERVICE
U.S. DEPARTMENT OF COMMERCE






II.

I1I.

iv.

VI‘

VII.

VIIT.

IX.

TABLE OF CONTENTS

summary

Introduction

Pulmonary Function Testing Program
X-Ray Program

Comparison of "B" Readers' and Company
X-ray Readings

Notification of Employees of Radiologic
Abnormalities

Recommendations
Graphs and Tables
References

Addendum

Page

15

1le

27
30
32
47

49






I. Summary
These conclusions are organized to answer the three questions

posed in the Introduction and attached Protocol.

A. With respeét to Protocol Question l; regarding adherance
to the Medical Surveillance Section of the Asbestos Standard:
1. Annual pulmonary function tests: Since 1973, 99.7%
of required tests were performed.
2. Annual chest X-rays: Since 1973, 98.5% of
required examinations were performed.
3. No effort was made to determine why the missing

tests were not done.

B. With respect to Protocol Question 2; regarding quality of

pulmonary function tests and X-rays:

1. One percent of the films selected for study were
considered unreadable by at least two of the three
"B" readers. This is comparable to the one percent
unreadable films taken by NIOSH--Division of Respiratory
Diseases in a large field study. We have not evaluated
the quality of Company chest X-rays taken before 1976.

2. The pulmonary function testing equipment in
use at the time of the study did not meet current
NIOSH recommended standards.

3. The instructions and coaching techniques used by the
nurse administering the pulmonary function ﬁests

were observed and found to be adequate.



Since 1979, all subjects performed at least 3 Forced
Vital Capacity (FVC} maneuvers; however, before 1979
this was not always true. Ninety-eight percent

of the complete sets of data (i.e., >3 curves)
satisfied the NIOSH criteria (2) of three acceptable
curves., If the American Thoracic Society guidelines (3)
are used, ninety-one percent of the sets would

be acceptable,

The normal standards for FVC used with the pulmonary -
function tests equipment came from an old study done
with subjects in the supine position and give
substantiélly lower values for "normal" compared

to more recent, larger studies done with the subject

in the upright position.

c. With respect to Protocol Question 3, regarding

detection and notification of pulmonary abnormalities:

1.

Detection--Pulmonary Function Tests:
The normal values for FVC used by the<Company would
delay the detection of restrictive disease if compared
to more recently derived values for normal. Detection
of obstructive impairment by the use of the FEVl/FVC
ratio would be unaffected.
Detection--X-ray
a. Instead of the ILO U/C 1971 classification,

the Company reader used an old system_iﬁ.

reading interstitial disease. Thus differences



between the Company and "B" readers in reading
any pneumoconiosis and irregular opacities
may be due to the system used rather than
reader sensitivity.

b. ‘Any pneumoconiosis: The Company reader
called 11% of the films positive whereas the
prevalence by median "B" reading was 35%.%**
The three individual "B" readers called 28%,
40%, and 46% of the films positive, all
significantly different from each other.
Using the median "B" reading, 11% of the
films were category 1/1 or greater.

C. Irfegular opacities: The Company reader
called 11% of the films positive whereas the.
prevalence by median "B" reading was 21%.*%*
The individual "B" readers called 20%, 22%,
and 36% of the films positive, the last being
significantly different from the first two.
Using the median "B" reading, 7% of the films
were category 1/1 or greater,

d. Pleural disease: The Company reader called
22% of the films positive and the median "B"

reading was 40%.** The individual "B" readers

**Statistically significant difference, p <.0Ll.



called 25%, 34%, and 87% of the films positive,
all significantly different from each other,
Because of its marked variance with the other
two "B" readings, one must question the validity
of the 87% value. It should be noted that

the Company's reading of 22% positive is not
significantly different from the 25% prevalence
detected by one "B" reader.

Cancer; The Company reader called four £films
suspect or positive for cancer, and the median "B"
reading called three suspect or positive;
however, the suspect or positive films in each
case were different. The individual "B"

readers called three, six, and 34 films suspect
or positive for cancer. Most of the 34 suspect
or positive films read by one reader were not
thought to show any evidence of cancer by the
other two "B" readers, and most of the suspectea
lesions were interpreted to be normal markings
or pleural changes when reviewed by two NIOSH
chest physicians. One lung cancer noted

by the median "B" reading and later clinically

documented, was not detected by the Company



reader. The Company Yreader noted one coin
lesion that was not detected by two "B" readers.
All cases with suspected cancer (read by any

of the three "B" readers) were notified to

seek medical attention.

f. Precision: The data on the reading of individual
cases of pneumoconiosis and pleural disease indicate
that the Company reader agrees with the median
"B" reading and the individual "B" readers
as well as the "B" readers agree among themselves.,

Notification-~-PFT's:

Employee notification of abnormal pulmonary function

was not routine at the Johns-Manville Waukegan

facility until the past two years. Only since

January, 1979, has a sheet been added to the

medical record which clearly indicates discussion

of pulmonary function test results with the employee,

Notification--X-rays:

a. All of 36 red-tags {(the Company designated
indicating a possible work-related health
probliem) were notified; in 27 cases within
two months of the red-tag-date; in 4 cases
within 3-5 months, and in 5 cases within 8-12
months., The red-tag date was within 3 months
of the date of the first abnormal filmﬁéxcept

when a repeat film was taken (3-9 months



after the first f£ilm) to confirm the radiologic
abnormality. In one case, however, there was
a delay in red-tagging of several years before

the film,lread as abnormal by two readers,

was seen and read as such by the usual Company

reader,

Notification of suspected cancer was apparently
100% although this fact could not be absolutely
confirmed from the medical record data.

Pleural disease was not an indication for
red-tagging, and only 20% of workers with
pleural abnormalities were informed of the

findings.



II. Introduction
This report presents the results of a NIOSH investigation
of the Johns-Manville facility in Waukegan, Illinois, in response
to a request for Technical Assistance from OSHA made in
August, 1978. CSHA requested assistance in evaluating
employee complaints regarding the Medical Surveillance
program. In September, 1978, initial meetings among representatives
of NIOSH, OSHA, Johns-Mansville and the International Chemical
Workers Union Local 60 produced three questions to be addressed
by the study: )
1) Has the Company adhered to the medical monitoring
requirements of the OSHA Asbestos Standard?
2) Do the equipment and procedures used in obtaining
pulmonary function tests and chest X-rays meet
current NIOSH recommended guidelines?
3) 1Is the medical surveillance program detecting pulmonary
abnormalities at the appropriate time, and is proper

notification being made once abnormalities are

detected?

el

From this meeting and.subsequent'discussiOns, a protocol
for the NIOSH study was made and is attached in the Addendum.
A modification was outlined in a letter to all interested
parties from Dr. Alan Engelberg dated April 10, 1979, also
attached herein. Actual data gathering began in late April,

1979.

The summary for Parts III - VI are embodied in Part I.



IIT. Pulmonary Function Testing Program

The Asbestos Stgndard (1), mandates that yearly pulmonary
function tests (PFT's) be given to all workers exposed to
asbestos. The Standard does nop contain guidelines for
pulmonary function test procedures, equipment, interpretation,
employee notification of results, or the action to be taken
based on test results. This epidemiologic investigation not
only includes a check of test dates, but alsc evaluates how
PFT equipment and procedures in use by Johns-Manville at the
Waukegan facility from 1970 to April 1979 compare to recent
Department of Labor guidelines (2). These guidelines were
recommended by NIOSH to the DOL, and are designed to assist
medical practiticners by setting minimum standards for

accurate pulmonary function testing.

A. Methods

A list of present employees hired before 1970 was
obtained, and those working in non-asbestos-exposure areas
were excluded. From the remainder, a random sample of 101
employees was selected, and dates for pulmonary function
tests were found in the medical record. The dated spirometry
tracing sheets were considered documentation that the testing
actually had been performed. Only the month and year was
recorded for this study. Testing was considered annual if
there was at least one test within each calendar year. For
tests that were performed near the change of a calendaf
year, a one-month leeway was allowed. Thus, if one test

occurred in December, 1973 and the next in January, 1975,



this was considered as "annual." Dates were reviewed from
1971 through 1978.

The pulmonary function testing equipment was also
examined, and the spirometric testing of one employee was
observed. 1In addition, copies were made of the most recent
PFT curves of the 101 sampled employees noted above., The
method of calculating the results and their interpretation
were ascertained through discussions with the Company nurse

and physician.

B. Results

Dates of Pulmonary Function Tests: All of the 101

selected employees were working all years from 1971 to 1978,
and thus there were 808 possible PFT dates (8 X 101).
Overall 166/808 = 21% of the dates were missed, but it

was quite clear that most of this loss occurred in 1971 and

1972:

1971-1972 1973-1978
Missing dates 164 : 2
Expected number of dates 202 606
Missing/expected 81% 0.33%

Thus from 1973 to the end of 1978, compliance with annual
pulmonary function testing has been 99.7%.

Equipment and Data Calibration Procedures; A Jones

Pulmonor waterless volume spirometer has been used at the

plant since 1972, It is portable, but has not been carried
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out of its room which is comfortably air conditioned. No
documentation of routine calibration procedures was available.

No means to measure the temperature inside the spirometer

was available, and measured ambient temperature and barometric
pressure were not used to correct values to body temperature

and pressure, saturated with water vapor (BTPS) as recommended
by NIOSH and published by the Department of Labor (2). (Instead,
a fixed BTPS correction factor was used}.

A volume-time curve is produced on a pen-graph recorder
which has a time range of 0 to 8 seconds and a volume range
of 0 to 6 liters,

The nurse at the facility administers the test. She
has been employed for nearly 30 years at that plant, and is
very familiar with the testing. During the observed spirometry
tests, the technigque (setting the graph, instructing the
employee, use of noseclips, etc.) was adequate. Prior to
January, 1979, one to three spirometry tracings were recorded.
Since then, however, three or more tracings have been recorded.
on each testing date,

Analysis of the 101 sets of PFT's showed that 58 of the
subjects performed three or more forced vital capacity (FVC)
maneuvers. Of these, one (1) would not meet the NIOSH criteria
(2) requiring the forced expiratory volumes in one second
(FEVl's) of the two largest curves to be within 10% or 100
ml of each other., The NIOSH guideliqes do not set a maximal
allowable variability in FVC, but the American Thoracic

Society (3) requires that the two best of the three acceptable
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curves not vary by more than 5% or 100 ml, whichever is
greater. If this criterion is used, four (4) other sets of
curves would be unacceptable.

Data Analysis and Interpretation: The start of the

volume time curve (zero time) is set where the curve departs
from the baseline, Although in most cases this point is
clearly defined, back-extrapolation to the baseline using

the steepest part of the curve is not done. The FVC is read
from the highest point of the curve and FEV, is also visually
read from the graph at a point 1 inch (= 1 second) from the
start of the curve. On the back of the tracing the FVC is

noted; the FEV, itself is not written down, but with the aid

1
of a ruler designed for the tracing, the FEVl/FVC % 1is
cbtained and recorded.

The Jones Pulmonor booklet includes an FVC-predicted
value chart for males and females based on height and age
and corrected to BTPS, which is used by Johns-Manville. The
chart is based on prediction equations derived from a study
done in the late 1940's in which the predictioﬁ equations
were based upoh the supine maximal breathing effort of a
group of 92 subjects (4). The prediction values are low
compared to those of much lafger and more recent studies
such as the one done by Knudscn et al. in which subjects

were tested in the upright positien (5). For example, for a

male age 42 and 172 cm tall: _ 3
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Knudson, et al,: FVC = ~5.4 + [(172)(0.0065)] = 4.50 liters
Reference 4:; FVC = [27.63 - (0.112 x 42)] x 172 = 3.94 liters
Predicted Normal Chart used by Johns-Manville: FVC=3.95 liters
Thus, the normal prediction used by Johns-Mansville is
approximately 12% below that derived from the work of Knudson
et al, and the value of FVC meeting the criterion for restrictive
impairment {(see below) is likewise reduced. Use of the older
prediction would have no effect on the detection of obstructive
impairment by the criterion given below since it depends only
on the ratio of FEVl to FVC.
The plant physician uses the following guidelines for

interpreting the PFT results:

Restrictive impairment = FVC/FVC predicted <80%

Obstructive impairment FEVl/FVC <80% for teen-ager

to mid-twenties;

FEVl/FVC {70% for those above mid-twentiec
Also, if a forced expiratory maneuver takes greater than six
seconds, a person may be considered obstructed.

Notification and Disposition: Employee notification of

abnormal pulmonary function was not routine until the past
two years. Only since January, 1979, has a sheet been added
to the medical record which clearly indicates discussion of
pulmonary function test results with the employee.

In some cases, employees are sent to Victory Memorial
Hospital, Waukegan, for further pulmonary function work-up.
Indications for this are: (1) new diagnosis of pneumoconiosis;
(2) pneumoconiosis with impairment; (3) evaluation for

disability.
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C. Discussion
The results show that compliance with the pulmonary
function portion of the Medical Surveillance requirement in
the Asbestos Standard has been almost 100% at the Waukegan
facility. However, the PFT equipment and procedures do not
meet current NIOSH recommended standards (2) for the following
reasons:
l.  The vital capacity range of the spirometer is only
-6 liters (0-7 liters is recommended).
2. The time range is only 8 seconds (10 seconds is recommended).
3. The system does not use measured spirometer temperature and
barometric pressure to correct values to BTPS. (Instead
a fixed BTPS correction factor is used).
4. No indication of daily volume calibration checks of
the spirometer was found.
5. Until 1979, less than three acceptable curves were obtained.
In general, the curves were of good quality, with only
one set out of 58 (that had 3 or more curves) not meeting
NIOSH criteria for acceptibility. However, as. noted, four
others would not pass the criteria recommended by the American
Thoracic Society (3).
The criteria for obstruction and restriction used by
Johns-Mansville are commonly used and accepted (6). The normal
values for FVC, however, are derived from a small and ocutdated

study in which tests were done in the supine position. This

.
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is not justified when there are several much larger and more

recent population studies in which spirometry was performed

with the workers upright. As noted, the normal values used

were substantially lower than those derived from one of the

more recent studies of a healthy population.
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IV. X-ray Program

A. Compliance with Requirement for Annual Chest X-ray

Using an analysis similar to that for PFT's, the missing
X-ray dates were determined for the 324 present and past
employees included in the study. (See Section V for population
selection factors). This data is tabulated in Table 1. It
can be seen that since the Asbestos Standard has been in
effect (1973), 1.6% of the required X-ray examinations have
not been obtained on the employees studied. It should be
noted that retirees in 1974 or 1975 were not studied. Since
1973, only in one case were two consecutively missing X-ray

dates noted.

B. X-ray Equipment and X-ray Quality

No formal check was made of the X-ray equipment to determine
1f it would comply with NIOSH recommendations. However, on
visual inspection the unit was modern and made by a reputable
company. The X-ray unit has evidently passed Illinois state
inspections. The X-rays are taken by a trained technician.

Of the 319 films sent to all three "B" readers, three,
or one percent were classified as unreadable due to poor
guality by at least two of the readers. This can be compared
to a similarly derived value of 1% for X-rays taken by the
NIOSH field team in the second round of the National Coal
Study (M.R. Petersen, unpublished data). The number df‘unreadable

films is well within the 5% maximum allowed by NIOSH in its

surveillance program for coal miners (7).
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V. Comparison of "B" Readers' and and Company X-ray Readings

A. Background and Methods

The original protocol for evaluating the Company X-ray
readings was modifiEd because of delays in the Company-
sponsored "B" reading program. However, this was described
in Dr. Engelberg's letter to all involved parties dated
April 10, 1979. As he noted, a random sample of 200 present
employees (excluding those in the refractory felt area) plus
all workers with greater than five years of service who
terminated employment at the plant between January 1, 197;,
and December 31, 1973, were selected. Their latest chest X-rays
were sent to 3 NIOSH-selected "B" readers who used the ILO
U/C 1971 international classification (B8), and their findings
were compared to those of the Company reader as described
below. The actual population sample consisted of 195 éresent
employees, 42 workers who retired in 1975, 41 who retired in
1976, and 46 who retired in 1977. Five films of this total
of 324 were not obtained, and are not included in the analysis
of X-ray reading., The Company had read these f£ilms as
showing: lung cancer--two, pneumoconiosis--three, negative--
one,

The X-ray reading comparison is made difficult by the
fact that the Company reader does not use the ILO U/C 1971
classification. Instead he uses an outdated system evidently

developed in a series of Saranac Laboratory Symposia on Silicosis
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which were initiated in 1934. 1In brief, he'used four categories
of interstitial findings, each with three grades of severity as
indicated by subscripts:

3 (Peribronchial markings}

- Py o,

15‘1’2’3 (Asbestogis)

- 51,2'3 (Silicosis)
- Ml,2,3 (Mixed)

In a few cases, a comment was made after a "P" reading

such as "p (or q,r) and/or s(or t,u) densities present."

These readings using the size and shape designations from the

ILO U/C 1971 classification seem to be the counterpart of

the ILO U/C 1971 "0/1" readings; i.e., negative but the

reader considered calling the film positive. 1In addition,

pleural changes (sometimes only described as "pleural thickening")
and any other findings are noted.,

In an effort to compare the readings, criteria for a
"positive" film were defined. With regard to any interstitial
findings, a Company reading of "negative" or "P" was considered
negative, and "A," "S," or "M" {(of any grade) considered
positive. Empirically, this was the Company interpretation
as well, since "P" readings were not "red-tagged," i.e.,
were not labeled by the Company as indicating a possible
work related health problem. On the other hand, "A," "s,"
and "M" readings of any grade were red-tagged. A "B" reading

of rounded or irregular or combined opacities (i.e. any

pneumoconiosis) of >1/0 profusion was considered positive,
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The use of category 1/0 to define pneumoconiosis follows

the NIOSH guidelines .for coal workers' pneumoconiosis (9).

If two or all three of the "B" readers called a film positive,

it was considered positive (i.e., a median "B" reading was

used). 1In a separate analysis the number of films with a

profusion of >1/1 was arbitrarily used to compare with the

Company readings. This was done in order to estimate how

much of the difference between the Company and "B" readings

could be due to a single step in the 1l2-point ILO U/C classification
scale.

Since asbestosis classically presents Qith irregular
interstitial markings, this feature was separately examined.
Here a Company reading of "A®" or "M"™ (but not "S") was
considered positive, as was a "B" reading of >1/0 profusion
for irregular type opacities. As before, the analysis was
then repeated comparing the number of films with profusion
>1/1 to the company readings.

Unfortunately, the Company did not always classify
positive pleural findings as to location or whether they
were bilateral or not., (These features are important in
trying to assess the possible relationship to asbestos
exposure,} Therefore, all pleural changes recorded except
pleural effusion were considered positive for both the
Company and "B" readers, Specifically, if a "B" reader
recorded the extent of pleural thickening or pleural calcification
to be >1, or if he noted "pq" (pleural plaque, uncalcified)

in the "other symbols" section of the ILO U/C 1971 form, his
reading was considered positive.
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An analysis similar to those described above was also
done for cancer. Here a note of cancer or possible cancer
by the Company reader was considered positive, and a "B"
reader's report was considered positive if he noted "Ca"
{cancer) in the ﬁother symbols" section of the ILO U/C form.
Some variability between the Company and median "B"
reading, as between any two readers, was expected. In an
effort to better interpret these differences, the variability
among the three "B" readers (labeled "X,"¥," and "ZI") was
also analyzed for comparison. In the first analysis, the
reading of any pneumoconiosis (i.e., any type of opacity)
>1/0 profusion was considered positive; in the second, the
reading of any irregular opacities >1/0 profusion was considered
positive; and in the third any pleural disease (except
pleural effusion) was considered positive, It will be noted
that these same criteria were used in part of the Company
versus "B" reader studies, thus permitting direct comparisons
to be made. Chi-square analysis was done in all cases to
determine if a statistically significant difference was present.
It should be noted that agreement on the total percentage
of positive films does not necessarily mean agreemént on

each individual film. To test this aspect of precision, the -

2In fact, it is possible that two readers might both call
one~half of a set of 100 films positive, and yet not agree
on any individual film. That is, reader "1" might call
films 1 to 50 positive, while reader "2" might call films
51 to 100 positive.
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agreement on individual films was calculated for the Company
reader versus the median "B" reading and the individual "B"
readers, with the agreement among the three "B" readers
serving as a control. 1In each pairing, the agreement was
equal to the number of films called positive by both readers,
plus the number of films both called negative, divided by
the total number of films read by both. This number was

then multiplied by 100 to give percentage agreement.

B. Results

Tables 2~-6 compare the Company versus the median "B"
reading; Tables 7-9 compare the three "B" readers to each
other, and Table 10 summarizes the data on the reading of
pneumoconiosis and pleural disease. The agreement among
the readers is shown in Tables 11-13, and the cancer data 1is
presented in Table 14.

The Company reader called 11% of the films positive for
any pneumoconiosis, and all but one of these films had
elther Asbestos ("A") or a Mixed ("M") reading; Using the
ILO U/C 1971 category 1/0 (or greater) as indicating a
positive film, the median "B" reading c¢onsidered 35% of the
films positive (Table 2}. This is significantly different
from the Company reading (p <.0l1). If one compares the
number of films with category >1/1 to the Company readings,
then the Company and median "B" readings are almost identical

(Table 3).
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Table 4 and 5 make similar comparisons, looking only at
irregular opacities. Using category >1/0 as positive, the
median "B" reading of 21% positive is significantly (p <.01)
greater than the 11% positive read by the Company reader
(Table 4). If one compares the number of films with category
>1/1, the median "B" reading drops to 7% positive, slightly
but not statistically below that of the Company result
(Table 5).

The median "B" reading considered almost twice as many
films positive for pleural disease (40%) as did the Company
reader (22%) (Table 6). However, as can be seen in Tables 9
and 10, and Graph 1, reader "Z" was clearly out of line with
the other two "B" readers, reading over 2 1/2 times and
almost 3 1/2 times as much pleural disease as readers "Y"
and "X," respectively. There is no significant difference
between the Company's 22% positive result and reader “X"'s
result of 25% positive.

Table 7 shows the large variability among the "B"
readers if one accepts category 1/0 or greater as indicating
a positive £ilm for any pneumoconiosis. The three readers'
results are 40%, 28%, and 46% positive, all significantly
different from each other as well as from the Company reading
of 11% positive. This variability is eliminated if one compares
the films classified as category 1/l or greater giving "B" readings
of 14%, 15% and 1l4% positive (Table 10). Here only thg 15%

value 1s significantly different from the Company reading.
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A similar analysis for irregular opacities is shown in Table
8. Here two "B" readers agree (20% and 22% positive), but
both are significantly lower than the third (36%). As with
"any pneumoconiosis," all three readers found significantly
more disease than the Company reader who noted 11% positive
films. Interestingly, if one compares category 1l/1, two
different "B"™ readers agree, (11% and 10%) but differ from
the third (5%) (Table 10).

Table 9 compares the "B" readers' findings for pleural
disease. All three values for percent positive (25%, 34%,
and 87%) were significantly different from each other, with
the last being remarkably different, as noted above.

Tables 11-13 address the question of the Company reader's
precision. Most of the data presented is obtained from
Tables 2-9. Table 11 looks at the reading of any pneumoconiosis.
Here one finds an agreement between the Company reader and
the median "B" reading of 74% if category 1/0 1s accepted as
positive. For category >1/1, there is 95% agreement. The
final two sections of the table compare the "B" readers to
themselves and to the Company reader, using l1/0 criteria for
positive. All comparisons show a reading agreement of 63%
to 79%. Table 12 shows a similar analysis, looking at
irreqgular opacities, Here again the Company reading agrees
with the median "B" reading or individual "B" readers as

well as the "B" readers agree among themselves.
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For pleural disease, the Company reading agreed with
the median "B" reading 74% of the time, as shown in Table
13. Reader "X," "Y" and the Company reader agreed among
each other approximately 78% of the time, and each one
showed poor agreement with reader "Z." The poor agrement is
due to the extremely high number of films called positive by
reader "Z" as noted before,

Table 14 shows that the Company and median "B" reading
agreed on 98% of films in diagnosing cancer, yet the actual
positive cases were different., Of the four Company "positives,"
two were not read as positive by any of the "B" readers.

One of these had had surgical excision of his cancer before
the 1979 £ilm read by the "B" readers. The second employee
had some pleural abnormalities and was throught to have a
mesothelioma, evidently partly on clinical grounds. Two
Company "positives" were also considered positive for cancer
by one "B" reader. One showed a somewhat poorly visualized
coin lesion, and the other showed a density in the right
cardiophrenic angle. |

All three "B" readers considered one film positive for
cancer, This person had a somewhat poorly visualized coin
lesion. He died two years later and the autopsy report
noted a bronchogenic adenocarcinoma. The other two positive
cases were considered positive by two "B" readers; one shows
an extensive right pleural lesion as well as thoracotdmy
sutures, and the other shows enlarged hila with a questionable

right hilar mass.
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It should be noted that there was a large variability
in the number of films considered suspect or positive for
cancer. Thus while the Company reader called four films
suspect or positive, Reader "X" read three, Reader "Y" read
six, and Reader'"z" read 34 films suspect or positive for
cancer, Most of the suspect or positive films noted by Reader
"Z" were not thought to show any evidence of cancer by the other
two "B" readers, and most of the suspected lesions were
interpreted to be normal markings or pleural changes when

reviewed by two NIOSH chest physicians,

C. Discussion

With regard to the reading of interstitial disease, it
should be emphasized that the comparison between the Company
and the "B" readers is also a comparison of two different
classification systems. Thus differences in results may well
be due to the system used rather than reader sensitivity.

If one considers the median "B" reading as the "true"
reading, and accepts ILO U/C 1971 category 1/0 (or greater)
as positive, then the Company detects only one-third of the
pneumoconiosis present and only one-half of the cases with
irregular opacities. The Company reading was also significantly
less than each individual "B" reading. However, one should
note that with the 1/0 criteria there are substantial reading

differences for any pneumoconiosis and irregular opacities

even among the *B" readers.
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Although.the Company--median "B" reading differences
are large, the data comparing category 1/1 show that the
Company is only reading one minor category above the "B"
readers. It should also be noted that because of reader
variability at least some experts have found the early
categories of irregular opacities to be very non-specific
(10). The analysis shows that although the Company reader
has a higher threshold for "positive," from the standpoint
of precision he cannot be differentiated from the "B" readers.

The data for pleural disease shows that the Company
reader is no different from the lower of the two acceptable
"B" readers, and agrees on individual films with these two
as well as they agree between themselves. One could emphasize
the fact that the Company reads only one-half of the pleural
disease present (22% vs. Median "B" reading of 40%, from
Table 10). However, reader "Z"'s result of 87% positive is
well outside the range of the other two "B" readings and
should be excluded from the analysis.

Although the analysis of the reading of cancer shows a
high degree of agreement (98%) between the Company and
median "B" reading, any mistakes in this area may have
serious consequences. The coin lesion read as cancer by all
three "B" readers and not detected by the Company reader did
turn out to be a lung cancer as shown at autopsy two years
later. The coin lesion noted by the Company reader and not
detected by two "B" readers is presently being furthef

evaluated to determine i1f it 1is a cancer, All cases with



suspected cancer (read by any of three "B" readers) were

notified to seek medical attention,

26
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VI. Notification of Employees of Radiologic Abnormalities

a. Findings
Thirty—four of the 324 charts reviewed had red-tags.
These included all of the readings of "A," "S," or "M," with

the exception of one chart whose film was read as " " by

Bo-1
the Company and one case called “Al“ where the employee
retired before he was re-—-examined. It is not known whether
this last man was notified of his X-ray abnormality. All 34
employees with red-tagged charts plus 2 others whose red-tag
status was later removed were notified; in 27 cases within 2
months of the red-tag date, in 4 cases within 3 to 5 months,
and in 5 cases within 8 to 12 months.

The time interval between the date of the first positive
film and the red-tag date was not obtained in many cases.
When obtained, 1t was usually less than three months. 1In
five casés, a repeat X-ray was taken 3 to 9 months later,
and the employee notified that month when the reading remained’
positive. One film was noted to show "AZ" as read by two
different readers four and three years before the usual
Company reader saw the film. It was only when this last
reader called the films positive that the employee was
(promptly) red-tagged and notified. One additional film was
read as "asbestosis™ by someone other than the usual Company
reader, and his chart was not red-tagged nor was he inﬁormed.
Prior to this he had been clearly informed about a luné

cancer, however.
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None of the four films with suspected cancer without
pneumoconiosis were red-tagged but there was evidence suggesting
that all the employees were notified. One chart clearly
noted that the man was informed. Two had surgical excision
of the tumor, one within two weeks of the abnormal X-ray.
The last chart noted that it had not been determined whether
the abnormality (a coin lesion) was a primary or metastatic
tumor, 1In only one of the four charts was it explicitly
stated that the X-ray findings were discussed with the
employee, however,

None of approximately fifty subjects with isolated
pleural disease were red-tagged, and forty were not notified

of their abnormalities,

B. Discussion

In the sample of workers studied, review of the medical
charts indicate that all persons who were red-tagged were
notified of their X-ray abnormalities. In one-quarter of
the cases the delay between red-tagging and employee notification
was excessive (greater than two months).

Repeating a chest X-ray to confirm or refute a guestionable
abnormality is a common clinical practice, and cannot be
criticized as such. In this setting, however, it is felt
that a period of 3-6 months would be adequate for resolution

of any intercurrent disease process which might mimic pneumoconiosis.
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There is evidence suggesting that the X-ray reports of
readers other than the usual Company readers were not always
detected or used by Johns-Manville in its red-tagging procedure.
In one case this caused a delay of several years in notifying
én employee of a radiographic abnormality.

Notification of suspected cancer was apparently 100%,
although this could not be absolutely confirmed from the
medical record data.

Certain types of pleural thickening, calcification, and
plaques can usually be considered as an indication of asbestos
exposure, but they may produce few if any symptoms and
little physiologic impairment. It is not clearly known
what effect a change of asbestos exposure has on these
lesions. Therefore, it 1is difficult to comment on whether
employees with such lesions should be removed from all
further asbestos exposure. While some pleural lesions, such
as apical or unilateral pleural thickening are usually not
asbestos related in non-selected populations, others such as
bilateral thickening and pleural calcification without other
obvious cause are guite likely to be asbestos related. In
such circumstances, it would seem reasonable to notify the
worker of this fact, although one should note that the
Asbestos Standard does not require employee notification of

any findings.
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Recommendations

Pulmonary Function Tests:

1. A spirometer system which would meet NIOSH recommended
standards should be used, and NIOSH recommended proceduresA
as published in the Federal Register, 43(80),
April 25, 1978, Part IV, Appendix B, should be followed.

2, Standards for normal pulmonary function should be
selected from any one of several recent large studies

of normal populations.

X-ray Program

1. The Company should ensure that its X-ray equipment
and practices meet NIOSH recommendations, as
published in the Federal Register, 43(149),
August 1, 1978,

2. The use of the ILO U/C 1971 {(and the ILO 1980
classification when available) system is recommended,

3. All chest X-rays should be read by at least two

radiologists, one of whom should be a "B" reader.

Notification:
1. 1Individuals with abnormal spirometry or chest radiographs
should be notified within two months. For radicgraphic

abnormalities suggestive of conditions requiring
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immediate medical attention (e.g. lung cancer, active
tuberculosis) the individual should be notified as soon

as possible.

Certain pleural findings (such as bilateral pleural
thickening or pleural calcification without any other
obvious cause) are quite likely to be related to asbestos
exposure, and should be considered evidence of potentially
hazardous exposure to asbestos. Employees with these

abnormalities should be so notified.
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TABLE 1
CHECK OF RADIOGRAPH DATES
Present Employees (N = 195)
1971-1972 1973-1978
dates missing = 147 dates missing = 5
possible dates = 390 possible dates = 1170

(38% missing dates)

1976 to 1978 Retirees (N =

1971-1972
dates missing = 72
possible dates = 258

(28% missing dates)

1971-1972
dates missing = 219
possible dates = 648

(34% missing dates)

{0.4% missing dates)

129)

1973 to date of retirement

dates missing = 22
possible dates = 520
(4.2% missing dates)

TOTALS
1973 +
dates missing = 27
possible dates = 1690

(1l.6% missing dates)
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TABLE 2
COMPANY VS. MEDIAN "B" READING*

ANY PNEUMOCONIOSIS (> 1/0 PROFUSION)

Median "B" Reading Totals
+ -
Company + 31 3 34(11%)
Reading
- 80 200 280(89%)
Totals 111 203 314
(35%) (65%) (100%)

Results show stat:istically significant difference, p < .01l.

*See text for explanation.
Numbers represent films read as Positive (+) or Negative (-).

A "B" reading of ILO U/C 1971 category 1/0 or greater was
considered positive.
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TABLE 3
COMPANY VS. MEDIAN "B" READING*

ANY PNEUMOCONIOSIS (> 1/1 PROFUSION)

Median "B" Reading Totals
>1/1 <1/1
Company + 26 8 34(11%)
Reading ‘
- 9 272 281(89%)
Totals 35 280 315
(11%) (89%) (100%)

No statistically significant differences.

*See text for explanation
Numbers represent films read in each category. 1/1 refers
to the ILO U/C 1971 classification category.
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TABLE 4
COMPANY VS. MEDIAN "B" READING*

IRREGULAR OPACITIES (> 1/0 PROFUSION)

Median "B" Reading Totals
+ -
Company + 21 12 33(11%)
Reading
- 45 236 281(89%)
Totals 66 248 314
(21%) (79%) (100%)

Results show a statistically significant difference (p < .01).

*See text for explanation
Numbers represent films read as Positive (+) or Negative (-).

A "B" reading of ILO U/C category 1/0 or greater was considered
positive.
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TABLE 5

v

COMPANY VS. MEDIAN "B" READING*

IRREGULAR OPACITIES (> 1/1 PROFUSION)

Median "B" Reading Totals
 21/1 <1/1
Company + 17 le 33(10%)
Reading
- 4 278 282(90%)
Totals 21 294 315
(7%) (93%) (100%)

No statistically significant differences,

*See text for explanatiocon
Numbers represent films read in each category. 1/1 refers
to the ILO U/C 197) classification category.
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TABLE 6
COMPANY VS, MEDIAN "B" READING*

PLEURAL DISEASE

Median "B" Reading Totals
+ —
Company + 57 12 69(22%)
Reading
- 68 175 243(78)
Totals 125 187 312
(40%) (60%) {(100%)

Results show a statistically significant difference (p < .01).

*See text for explanation.
Numbers represent films read as Positive (+) or Negative (-).
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TABLE 7
COMPARISON OF THREE "B" READERS*
(LABELED "X," "¥,"™ AND "2Z")

ANY PNEUMOCONIOSIS (> 1/0 PROFUSION)

Reader "X"
+ - Totals
Eeider + 62 23 85(28%)
’ - 60 159 219(72%)
Totals 122(40%) 182(60%) 304(100%)

Results show statistically significant difference, p<.0l.

Reader "X*
+ , - Totals
§e§der + 92 48 140(47%)
’ - 29 130 159(53%)
Totals 121(40%) 178(60%) 299(100%)

Results show statistically significant difference, p<.05.

Reader "Y"
+ - Totals
Reader + 75 67 142(46%)
!Izll
- 13 156 169(54%)
Totals | 88(28%) 223(72%) 311(100%)

Results show statistically significant difference, p<.0l.

*See text for explanation.

Numbers represent films read as Positive {+) or Negative (-).
A "B" reading of ILO U/C 1971 category 1/0 or greater was
considered positive.

Note: Totals for each reader may vary because films called
unreadable were deleted from each analysis.

-
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TABLE 8
COMPARISON OF THREE "B" READERS*
(LABELED "X," "Y," AND "Z")

IRREGULAR OPACITIES (>1/0 PROFUSION)

Reader "X"

+ - Totals
Eefder + 44 20 64(21%)
! - 66 174 240(79%)
Totals 110(36%) 194(64%) 304(100%)

Results show statistically significant difference, p<.0l.

Reader "X"

+ - Totals
Reader  + 43 17 60(20%)
‘ - 66 173 240(80%)
Totals 109(36%) 190(64%) 304(100%)

Results show statistically significant difference, p<.01.

Reader "Y"
+ - Totals
Reader + 31 31 62(20%)
Ilzn
- 36 213 249(80%)
Totals 67(22%) 244(78%) 311(100%)

No statistically significant differences.

*See text for explanation.

Numbers represent films read as Positive (+) or Negative (-).
A "B" reading of ILO U/C 1971 category 1/0 or greater was
considered positive.

Note; Totals for each reader may vary because films called
unreadable were deleted from each analysis.
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TABLE 9
COMPARISON OF THREE "B" READERS*
(LABELED "X," "Y,"™ AND "2")

PLEURAL DISEASE

Reader "X"
+ - Totals
Reader  + 55 | 40 101(33%)
" Y“
- 21 182 203(67%)
Totals 76(25%) 228(75%) 304(100%)

Results show statistically significant difference, p<.01.

Reader "x"
+ - Totals
Reader + 73 187 260(87%)
l!zll
- 3 36 39(13%)
Totals 76(25%) 223(75%) 299(100%)

Results show statistically significant difference, p<.0l.

Reader "Y"
+ - Totals
geﬁder + 103 166 269(86%)
‘ - 3 39 42(14%)
Totals 106(34%) 205(66%) 311(100%)

Results show statistically significant difference, p<.0l.

*See text for explanation. ‘
Numbers represent films read as Positive (+) or Negative (-).

Note: Totals for each reader may vary because films
called unreadable were deleted from each analysis.
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TABLE 10
SUMMARY OF X-RAY READING OF PNEUMOCONIOSIS

AND PLEURAL DISEASE*

Any Irregular Pleural
Pneumoconiosis QOpacities Disease
Reading Positivet >1/1tt Positivet >1/11%
X" 40 14 36 11 25
"B"
Readers "y" 28 15 22 10 34
"z 46 14 20 5 87
Median "B" 35 11 21 7 40
Company 11 11 22

*Numbers represent the percent of the films read that were
in each category.

tPositive for the "B" readings is defined as ILO U/C 1971
profusion category 1/0 or greater.

t11/1 refers to the ILO U/C 1971 classification category--see text,



42

TABLE 11

ANY PNEUMOCONIOSIS

Company vs. Median "B" Reading

1/0 = Positive

Company Median “B" No. Films
Positive Positive 31 } 231
Negative Negative 200
Positive Negative 3 231 x 100 = 74% Agreement
Negative Positive 380 314

Total = 314
Comparing films >1/1

Median "B"

Company Reading >»1/1? No. Films
Positive yes 26
Negative no 272 } 298
Positive no 8 298 x 100 = 95% Agreement
Negative yes 9 315

Total = 15

Agreement Among "B" Readers: All pneumoconiosis > 1/0
"X" vs., "Y" 73%
ﬂxll vs, " le 74%
IIY'II vs. lthlv 74%

Agreement Between Company and Individual "B" Readers:

All

Pneumoconiosis > 1/0

Company vs. "X" 79%
Company vs. "Y" 70%
Company vs. "2" 63%
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TABLE 12
IRREGULAR OPACITIES

Company vs. Median "B" Reading

1/0 = Positive

Company Median "B" No. Films
Positive Positive 21 } 257
Negative Negative 236
Positive Negative 12 257 x 100 = 82% Agreement
Negative Positive _45 314
Total = 314

Comparing f£ilms » 1/1

Median "B"
Company Reading >1/17 No. Films
Positive yes 17
Negative no 278 } 295
Positive no 16 295 x 100 = 94% Agreement
Negative yes 4 315
Total = 315

Agreement Among "B" Readers: Irreqular QOpacities > 1/0

"X" vs. "Y" 72%
|lel vS. Ilzll 71%
"Y" VS . lizll 78%

Agreement Between Company and Individual "B"™ Readers:
Irregular Opacities > 1/0

Company vs. "X" 70%
Company vs., "Y" 82%
Company vs. "Z" 78%
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TABLE 13

PLEURAL DISEASE

Company vs. Median "B" Reading

Company Median "B" No. Films
Positive Positive 57} 232
Negative Negative 175
Positive Negative 12 232 = 74% Agreement
Positive Negative 68 312
Total 312

Agreement Among "B" Readers

X" vg., "Y" 78%
X" vg. "z" 36%
llYﬂ VS- Ilzll 46%

Agreement Between Company and Individual "B" Readers

Company vs. "X" 79%
Company vs. "Y" 77%
Company vs. "Z" 32%



TABLE 14

COMPANY VS. MEDIAN "B" READING*

CANCER
Median "B" Reading
+ -
Company + 0 4
Reading
- 3 307
Totals 3 311
(1%) (99%)

No statistically significant differences.

*See text for explanation.
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Totals

4(1%)
310(99%)
314

(100%)

Numbers represent films read as Positive (+) or Negative (-}.
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Eat

. PROTOCOL FOR NIOSH TECHNICAL ASSISTANCE TO OSHA REGARDING
. Jomms-MANVILLE MEDICAL SUBVZILLARCE PROGRAM

.

*the NIOSH investigation of the Johns-Man;ille asbesto;-relétéd medical records

-and program will attempt to answer the following questions:

(1) Is the medical surveillance program adhering to the OSHA Asbestos
1€tandard requiring annual chest radiograph and pulmonary function
_;tests? '

{2) Do the equipment and procedures for ob;aining pulmonary function data
-meet NIOSH recommendations to the Department of Labor .as published in
" *standards for Determining Coal Miners Total Disability or Deatﬁ Due

40 Pneumoconiogis “(CFR Vol. 43(80)), aApxril 25, 1978, Part IV, Appendix

_-B): do the equipment and procedures for obtaining x-ray data meet the

NIOSH "Chest Roentgenographic Examination Standards™ (CFR, Vol. 43 (148),

Zugust 1, 1978)2

{3) 1Is the medicgl surveillance program detecting pulmeonary abnormalities
suggestive of asbestos-related disease or mixed dﬁst—related disease
at the aépropriate time, and is there medical-record evidence that
individu#i employees are being notified of these abnormalities at the

appropriate time? .

It should be made clear  that answers to Questions 2 and 3 go beyond the requirements

-of the asbestos standard, and are being sought in ;he interests of the general
health and welfare of the employees. The standards mentioned in Question 2 are
for the guidance of pﬂysicians and technigign§ to in#ure that the best medical
data will be obtained. Investigation of Question 3 will detect if there are
deficiencies in interpretation of the mcdical data and with notification of the

employce of asbestos-related abnormalities. . .



Procedures

for answering the questions:

Question 1: Obtain a random sample of 50 current cmpicyesas; who are exposed

. _'Questibn 23

.20 asbestos. The sample will be determized! Szom assigning random
..wpumbers to the .alphabeticf';llly-listed meSizal records. If an
-~employee who works in a department that Eas r_to asbestos exposure

{Department 280 - Refracéory Felt) is selected, his record will
sbe rejected .and the next randomly selected record will be used.

“This patte.rn.will be followed until 50 ercloyees' records are

nhta:i:ned. Each record will the;x be reviewed' for the initial date

£ employment, and for -the dates of all rulmenary functiqn tasting
.~and chést radiography as far back as the date of enactment of

*the Asbestos Standard, to see whether these tgsts have been given
.at least y.early.

For pulmonary function guidelines, obtain Iist of equipment that

‘4s nsed, how it is used, and fhe gqualifizztions of “the persons
-who administer the tests. Compare this information to the propoéed

standard mentioned above. From the same 33 randomly selected

-employe'_:es' records obtain the latest volrme-time curves aﬁd the

notes interpreting these curves. Check t?‘;esé curves for detef{nination

and calculation of the largest FVC and ¥Z¥j; correction for BTPS;

a:nd for the interpretation of jthe. FVC/FVi—praedicted ratio and the

FEV)/FVC ratio. Check the mediclal_recora to determine if there i‘s

any note indicating that the employ'eAe has been notified of any

abnormal pulmonary function result. Abncrmal results will be based
upon the Intermountain Thoracic Society recommendations of FVC/FVC-
predicted <.81 and FEVy/FVC, <-'70T These are the gqidclines

currently followcd. by RIOSH-ALOSIH in notifying coa41 miners studied

.

in the National Coal Study of PFT abnormelity.




-
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‘\‘

For x-rays, obtain a list of equipment that is used, how it is

used, and the qualifications of the persons whg use the equipment.

.Compare this inforﬁation to the NIOSH standard mentioned above.
buestion 3: For pulmonary function surveillance, see procedure for Question 2.

For radiographic suryveillance, this question will be -answered in

the foilowing sequence of steps:
1.“Obtain the protocol aﬁd'results of the company-sponsored
mp™ reader review of the most recent chest x-rays of all
‘bresent employees at the Waukegan plant. Obtain copies of
‘the individual reading reports that the "B" readers have
- -sent to the company. TFrom these reports classifv the
workers as to whether their radiographic‘findings.are
suggestive of asbhestos-related lung disegse or mixed-dust
xelated pneumoconiosis according to the Eullowing definitions:
{1) Highly suggéstive of Asbestos;Relatea Lung Disease~~
fa) small-irregular opacities of profusion Category 1/0
Or greater, or
{b) bilateral pleural thickening or pleural calcificaticn
oﬁ-grade 1 or greater, or
«{c) finding; guggestive of primery lung carcinoma or
'mesothelioma
'(2) Possible asbestos-related disease—-un%lateral pleural
thickening or calcification of grade 1 or greater .
(3 Suggestive of non-asbestos related lung disease--small

-

rounded opacitics of Categorf 1/0 profusion‘or gréatcr.



v ‘ _ 2. Since only one "B" reader will haye read ahy giyen film,
the group of X-rays sﬁggestive'of ;he above abnormalities will
Je sent +to a NIOSH-selected "B" reader for his interpretation.
‘To-minimize bias a 10% samg}e of the latest chest x-ray films
-.«0f :workers with no suggestive findings wiil also be sent to this
- *B" recader. .Consensus will be achieved if both the company
- @p" yeader and the NIOSH “B" reader agrees on whether a film’

Fuifills any of the above criteria. A chi-square test will be

- . .~dJone to determine whether the disagreement is statistically
-adgnificant.
Company "B" reader
NIOSH "B". reader . suggestive no suggestive
£indings findings

-suggestive findings

no. suggestive findings

In those cases where.there are disagreements, tﬁe disputed films
will be sent to a-second NIOSH-selected "B" reader. éonsensus will
- then be by agreement between 2 of the readers, and a final set
—of film with suggestive abnormalities will be established.

3. Fof individuals with suggestive abnormalities on thei;

most recent radiographs al; -radiographs taken since the
dmplementation of the OSHA asbestos standard will be sent to
another "B™ reader. To minimize bias twenty individuals whese
latest films are negative for the abnormalities will be randomly
 selected and their radiographs dating back to the asbestos.
.standard implemcntation Qill also ke sent to the “B” reader.
These films will be randomly interspéfsed with the équestive

films, so that the reader will not know : ﬂwhcthcr he

is recading a "positive" or "negative," current or old film.

© m e e e ——— — o ———-t - s - o A\ > o - e



Names and dates will be obliterated and a code devised to
-sort the films after they have been read. In this way
4t will be determined which radiograph the "B" reader has

.detected the earliest evidence of abnormalities. The

-~-medical record will then be reviewed to see whether the local

.- -\
.radiologist-consultant's marrative report for that radiograph

.dndicated the presence of a compgr;bye abnormality. If so,
indication of worker notification will be sought. If ;he
Yadiclogist-consultant's narrative repért for that radiograph
4id not indicate the presence of a comparable abnormality,
Adater reports wiil be checked to determine if the abnormality
was found subsequently, and if the individual was notified at

-

that time.



April 19, 1979

Fr, John Svalisa ) .

Oeeunatiornl fSafety and Sealth Alilnistyation
Aurora Avaa Difice. Rusfnan ¥
348 frmoke vruwe Duglpnaa Park

North Aurora. IL 450542
eay John

I thousht I would outlize for you INEH’s plan to study the mediecal
surveillanca gvstes of the Johng-tnnville plant i Vaukeran. Thiz plen
taleg {nto acedunt the rosnonges of JZUA . tha ICWY and Johrng “navillas

to miy firat nrotocol. as well as further thourat we at UIOST have ofiven
on ths tatter. Furlbermore, sinae J-it has fuiled to herin its roview of
of the radlecraphs 2t rhe YWaukeran nlant, our samnline schexe has Leen
chanred so that it 48 nog denendent en J H'a roviouw.

The atudy will fnclude the followicns:

(1) fznlon salectian of 137 nregont employec’s records. oxcluding
eanloyees in fafractory Velt and thogs hirad since 1970, Their latest
pualionary function traeinzs will he ceptled, and the datea of PFUs and
ehest radiorsraphs since 1971 will be noted. Vhe caleulation and the
interaratation of the aulmonary furnctionz as deoae by J-H staff w{l] bho aoted.
Tutervicus with the staff rezarding the angionoert and apsratiso of the

pulizenary function gests will le csaductad.

(2) Dr. Pitts and Dr. Culmer will he {ntervicwed akout the equiprient and

precedure for taking. reading and interoreting chegt x-ravs.
) 1. —

(3) & random sarple’ of 229 nresent eanloysts, plus all verkers with
eeoater than flve veers of svrrice who terniagted eaployeant at thn pilant
betvsen Jawwary 1, 1%7¢F anl Seeenber 3L, 127F, will L2 selacted.  hedr
lazest chest x-rays will be sent to 3 I0GE selncted U veaders for
readiny.  Those found Ly consensas tn have evidenes af racuanconicsts.
nleural discass. orviuwary luny cancer or niogothinlloma will Wn considerad
positive and thelr chest raliorraphia Jatdie hack ta 1771 w{ll thoen te
se3t to anothar U7 roader. Rawdermly intarsnerasd will he nreacnt and
hack x rays of 79 aanstive orolovaecs, to wnilninfza ofss, Rwaults of
thwize roconds to doterticn when site aboerualicy vas first detected by
the local raiiolesiszt, and for evidence fo the ragord tiuat the enplovee

waa netiffod, .
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dr. John Svalina .
Fage 2

All records with morsonal identificrs will be kept strictly confidontial.
according to 0SUA and 11955 regulatioas and guidelines.

I have contacted Drs. tHM1lliam Taul and John Culmer to begpin the stuly
during the weah: of April 26th,

Sinceraly.

Alan L. Fazelborg. M.0.
Medical Nfficer. GIP. DRES

cc:
Dr. WM1lliam Panl, Johns-tfanville. Danver, CO
Pr. Johu Culnmer, Johns-ilanville, ¥Waulbegan., IL

vr. James “dddloton, Internzational Cherical Workers Ynion, Local 52, Vaukegan. J
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