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he National Institute for Occupational
Safety and Health (NIOSH) operates
a program to train and certify physi-
cians in the use of the International
Labor Office (ILO) system' for classi-
fying radiographs for the presence of
pneumoconioses.? This program went
into full operation in 1978. (Some B
readers were certified between 1974
and 1978 during the period when the
examination was being developed and
tested. Certain other readers were de-
noted B readers before 1974 under an
older NIOSH reader classification.)
Trained readers who pass a compe-
tency examination are certified as “B
readers.” Currently, over 600 B read-
ers are certified.

Recently, the program has been
criticized,>* the main concern being
that variability among readers is ex-
cessive despite the training and certi-
fication. There is also the perception
some B readers systematically bias
readings in legal proceedings. In an
attempt to explore these and related
concerns, a 2-day workshop was held
to discuss the B reader program in
light of the demands placed on it and
to solicit suggestions for improve-
ment. This report is a synthesis of
various comments, criticisms, and
suggestions made at the workshop.

B Reader Program

The stimulus for the creation of the
B reader program was the finding of
large interreader variability in the clas-
sification of chest roentgenograms of
coal miners collected during the first
few years of the Coal Workers’ X-ray
Surveillance Program (CWXSP), a
national screening and intervention



876

program operated by NIOSH from
1970 to the present.® The certification
examination, which is administered
by NIOSH, is based on classification
of 125 radiographs. A recertification
examination having similar format to
the certification test was introduced
in 1984, Morgan describes the ration-
ale and format of the original certifi-
cation examination?, details of and
results from the current certification
and recertification examinations are
given in a companion report.’

B Reader Workshop

The B reader workshop was at-
tended by more than 25 experts in
radiology, epidemiology, surveillance,
pathology, and clinical pulmonary
medicine, as well as some persons
connected with the legal aspects of
disability compensation (the Appen-
dix lists participants). In addition,
there were interested parties in attend-
ance from various private and govern-
mental organizations.

After an introductory session in
which the history of the program was
summarized and the charge to the
participants described, the group sep-
arated into three work groups. These
were concerned with Training in X-
ray Interpretation for the Pneumo-
conioses, Promoting and Certifying
Competency in X-ray Interpretation
for the Pneumoconioses, and Quality
Assurance in X-ray Interpretation for
the Pneumoconioses. Each group
spent an afternoon and morning de-
liberating, after which all met together
to hear the work-group leaders present
short reports. The material synthe-
sized from these reports shows that
although there were some issues on
which there was general agreement,
many issues provoked a wide variety
of opinions. We attempt to summa-
rize the different perspectives.

Training in X-ray Interpretation of
the Pneumoconioses

In terms of the existing training
available to B reader candidates, the
workshop commended the efforts of
NIOSH and the American College of
Radiology (ACR). The home-study
material and weekend course were
thought to offer an excellent founda-
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tion. Among suggestions for improve-
ment were greater access to self-study
materials; expansion of the home
study course to include new films,
possibly with readings by an expert
panel; instructional material on film
quality; and additional emphasis on
pleural disease. Moreover, some be-
lieved NIOSH should stimulate train-
ing among students of certain medical
specialties (radiologists, occupational
medicine physicians, and pulmonol-
ogists). In addition, a “mentor” pro-
gram, whereby trainees could avail
themselves of the opportunity of hav-
ing one or more sessions of personal
guidance from an expert reader,
would be advantageous.

Many workshop participants were
in favor of extending training beyond
mere details of the ILO classification.
One option suggested was to include
study of intrareader and interreader
variability problems and solutions,
methodologic strategies, and statisti-
cal analysis of ILO classifications.
Some believed the training should go
further, so the successful candidate
would be able to demonstrate knowl-
edge of the epidemiology, pathology,
physiology, and risk factors for the
pneumoconioses.

Some were very opposed to these
proposals. They insisted the training
should be concerned solely with the
ILO classification and closely related
matters. They believed that to include
more peripheral material would lend
even greater authority to the B reader
and his or her radiographic determi-
nations in the legal arena and thus
engender misuse of the ILO classifi-
cation in this context. In reply, advo-
cates of more training said that B read-
ers are now de facto experts and that
additional training could only help.

Promoting and Certifying
Competence in X-ray
Interpretation of the
Pneumoconioses

In line with the proposals to expand
the training beyond details of the ILO
classification, proposals were made to
make certification more stringent by
requiring candidates to demonstrate
adequate knowledge of the pneumo-

conioses and related topics. This
would entail a written test reflecting a
fund of knowledge of pneumocon-
iosis, epidemiology, pathology, physi-
ology, and associated risks. As noted
above, there was wide disagreement
on the desirability of widening the
scope of B reader certification exami-
nation.

Some discussion was given to im-
proving the general level of reader
competence by raising the score
needed to pass the certification ex-
amination. One concomitant advan-
tage of this is it would result in fewer
B readers being certified, thus simpli-
fying the process of monitoring and
maintaining performance after certi-
fication, However, limitation of B
readers ran counter to a NIOSH ob-
jective of increasing the number of
physicians knowledgeable about oc-
cupational diseases.

Some suggestions were made con-
cerning modifying the format of the
present B reader test to take account
of the changing pattern of pneumo-
coniosis among workers. For exam-
ple, it was believed the large opacity
classification should now be down-
played because progressive massive fi-
brosis (PMF) is becoming a rare dis-
order. In addition, it was noted that
the test focuses on small opacities,
with less emphasis on accurate recog-
nition of pleural abnormalities. Some
participants suggested that film qual-
ity, which is well known to influence
the classification of radiographs,
should be brought back into the grad-
ing scheme.

Some workshop participants were
concerned that many readers read few
films using the ILO classification after
certification. These readers, it was
thought, were more likely to provide
anomalous results because of their in-
experience. Hence, it was proposed
that a minimum number of films be
read per year as a condition of main-
taining B reader status.

Quality Assurance of B Readers

The workshop participants agreed
that one of the main problems inher-
ent in the B reader program was main-
taining quality of readings after certi-
fication. Although it was agreed that
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recertification was a useful procedure,
recertification did not go far enough
to ensure satisfactory uniformity
among B readers.

Three different approaches to
maintaining quality were suggested:
(1) instituting a mandatory program
of checks on readers, (2) initiating a
core group of expert readers, and (3)
making provision for readers to vol-
untarily calibrate themselves with ex-
pert readers.

In the first case, some workshop
participants considered that only a
centrally organized program of man-
datory quality assurance could hope
to control variability among all B
readers. Such a system would involve
the routine circulation of batches of
films to all readers. Because of the
large number of B readers, the diffi-
culties and costs involved in operating
such a system are obvious. One pro-
posed solution was to restrict the
check to random audits of B readers,
whereby readers would be required to
submit a batch of recently read radio-
graphs and their readings when asked.
The problem with both approaches is
that the readings supplied during the
check or audit may not necessarily
reflect the actual practices of the
reader. Moreover, after having passed
the check, the reader may drift over
time in his or her pattern of interpre-
tation,

For these reasons, some workshop
participants rejected the idea of a pro-
gram of quality assurance for all read-
ers, believing that any system was al-
most impossible to implement and
would be of doubtful success. They
believed that although NIOSH is well
placed to test competence in roentgen-
ograph interpretation, it cannot en-
force or police the practice of certified
readers.

Because of this belief that an overall
program of quality control encom-
passing all B readers might not be
feasible or sufficiently successful, an-
other approach was suggested. This
involved the establishment of a core
group of expert readers. Criteria for
selection to this pool would be past
experience in reading films for the
pneumoconioses, plus consistency
with their peers. To ensure continuing
consistency, the group would be sub-

ject to periodic intrareader and inter-
reader reproducibility monitoring,
thereby, it was hoped, maintaining
consistent reading patterns over time.
Readers giving clearly anomalous
readings would be replaced.

Some participants hoped panel
members would serve as a resource
for expert readings, particularly in re-
spect of films associated with litiga-
tion. They might also be available for
participation in roentgenogram read-
ing trials of films from epidemiologi-
cal and surveillance studies. Consid-
eration also should be given to their
being available for consultation on the
design of film-reading studies and on
film-reading questions in general.
There was widespread agreement on
the potential advantages of such a
panel, although some workshop par-
ticipants expressed concern about the
professional impact of this de facto
two-tiered certification system.

The third suggestion on maintain-
ing quality after certification con-
cerned the institution of a mechanism
by which B readers could voluntarily
calibrate themselves by comparison of
their readings with those of experts. In
this, batches of selected films together
with the expert readings could be pre-
pared and made available to inter-
ested parties. Alternatively, batches of
readings could be submitted for read-
ing by the expert readers. This pro-
posal would fit well with the proposal
for the establishment of an expert
panel of quality assured readers.

It was noted that quality assurance
should be undertaken outside the B
reader program when appropriate.
For example, in the case of large epi-
demiologic and surveillance studies, a
system of continuing quality assur-
ance should be set up, using multiple
readers and including periodic assess-
ment of both interreader and intra-
reader variation, with feedback to the
readers.

Other Factors Contributing to
Reader Variability

Certain factors contributing to
reader variability did not fit easily into
the three headings given above:

Workshop participants considered
that certain aspects of the existing ILO
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classification scheme may be respon-
sible for part of the problems in in-
consistency among readers. In par-
ticular, major deficiencies in the
classification scheme for pleural
abnormalities were noted. These re-
lated mainly to diffuse pleural disease
and calcification. Ambiguities con-
cerning the use of certain “other sym-
bols” also should be addressed. Cer-
tain standard films were thought to be
inadequate, and the quality of repro-
duction of some of the standard sets
is problematic.

The organization of many record-
ing sheets was believed to contribute
to reader variation. The form should
be organized for accuracy and sim-
plicity of coding and data entry. It
also should be arranged to be easy to
check for completeness. Suggestions
were made to revise the form to
achieve these objectives.

Some of the participants suggested
that many of the problems observed
with the B reader program arose from
its incorrect application. In this re-
spect, they thought neither the B
reader scheme nor the ILO classifica-
tion were developed specifically for
legal or clinical purposes. It was sug-
gested that for litigation, chest radio-
graphs should be only part of the med-
ical evidence and should be inter-
preted and combined with other
medical data instead of being regarded
as unambiguous indicators of the
presence or absence of disease and
disability.

The use of B readers and the ILO
classification for medical screening or
surveillance and for clinical purposes
provoked conflicting opinions. One
central question was whether the
reader should classify the radiological
features strictly according to the ILO
guidelines or whether the disease proc-
ess should be interpreted, with the
reader attempting to distinguish be-
tween occupational and nonoccupa-
tional etiology. For instance, should
an apparent abnormality of the pleura
meeting the definition of a pleural
thickening be classified as such if the
reader believes it truly is due to obe-
sity? Should a large opacity always be
classified as PMF although the reader
thinks it really is a carcinoma? Some
participants were of the strong opin-



878

ion that for worker screening it was
desirable to have additional entries on
the roentgenogram reading form on
which the reader could state a belief
that the abnormalities were due to
pneumoconiosis, another disease, or
natural causes.

There was much controversy with
this proposal. Opponents took the
stance that to permit interpretation
would be to increase interreader vari-
ation. Instead, they said, the ILO
scheme should be used solely to clas-
sify appearances without interpreta-
tion, and readers should be blind to
any other information about the sub-
ject. Then, if a clinical opinion was
needed, a separate interpretation
should be done, where all pertinent
information was available. Further-
more, it was noted, the provision for
interpretation currently exists, for
readers have the opportunity to sup-
ply additional information about a
case in the comments section of the
ILO reporting form.

Some  workshop  participants
thought that many nonphysicians
could benefit from greater knowledge
of the ILO classification system and B
reader program and their associated
merits and weaknesses. The recom-
mendation was made that training
materials appropriate to judges, law-
yers, radiology technicians, nurses,
medical students, labor representa-
tives, and company management be
prepared.

Further Research

Some suggestions for research were
made. One of these concerned the
possible effects of possession of ancil-
lary information when classifying
roentgenograms. In other words, to
what extent does knowledge of de-
mographic factors, smoking, and oc-
cupational exposure influence the
classification of radiographs using the
ILO scheme? A related topic con-
cerned investigation into how training
affects variability in readings. Another
suggested study involved the correla-
tion of radiographic with pathologic
data to validate the ILO classification.
Better information on the prevalence
of abnormalities among nonexposed
groups, particularly among older peo-
ple, was considered desirable.

NIOSH B Reader Certification Program - Attfield & Wagner

Summary

The workshop generated numerous
suggestions for improvement in the
way the B reader program could aid
in improving consistency and accu-
racy in interpretation of chest roent-
genograms for pneumoconiosis. Most
suggestions were vigorously debated;
some approaches were incompatible.
Nevertheless, a pattern emerged.

First, continuation of a program
with the goal of the current B reader
program was endorsed. The need for
trained and competent readers able to
participate in public health surveil-
lance of dust-exposed workers, in it-
self, was seen to justify continuation
of the effort.

Second, ongoing quality assurance
of readers, beyond that offered by
quadrennial  recertification, was
widely supported. Diverse methods
were suggested to accomplish this.
None were without critics or potential
significant limitations.

Third, within the context of the B
reader program or through other
means, the need to expand the train-
ing of medical practitioners to im-
prove competence in the recognition
and prevention of occupational lung
diseases was strongly supported.

This workshop represents a signifi-
cant landmark in an ongoing effort by
NIOSH to understand more about the
ways in which the B reader program
can support good health practice and
fulfill regulatory requirements. The
diversity of views and absence of con-
sensus preclude the possibility of in-
corporating all recommendations into
a modified program. Nevertheless,
plans to improve the program are un-
der way based on the comments
voiced in the workshop and criticisms
from the literature.

In the meantime, it is hoped that
this document leads to an improved
understanding of the limitations of the
current program and of the variety of
opinions on how it could be modified.
Pending improvements to the pro-
gram, NIOSH encourages those who
use radiographic readings to become
fully aware of the problems inherent
in the methodology. In particular,
sponsors of surveillance programs and
epidemiologic investigations using B
readers are encouraged to explore and

adopt their own quality assurance ac-
tivities.

APPENDIX

We acknowledge the contributions of these
participants in the B reader workshop:

Dr Michael Attfield
Dr Roger Berg

Dr David Coultas
Mr James DeMarce
Dr Alan Ducatman
Mr Paul Pierre-Ernst
Dr Thomas Hodous
The Honorable Richard Huddleston
Dr Robert Jones

Dr Jerome Kleinerman
Dr Kathleen Kreiss*
Ms Eileen Kuempel
Dr Ruth Liilis

Mr Otha Linton

Dr James Merchant*
Dr David Muir

Dr David Parker

Dr Anthony Proto
Dr William Rom

Dr Jonathan Samet*
Dr David Schwartz
Dr Mitchell Singal
Dr Gregory Wagner
Dr James Weeks

Dr Jerome Wiot

Dr William Yang

* Session chairpersons.
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