Use of objective testing in the diagnosis of work-
related asthma by physician specialty
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Background: Although early and accurate diagnosis of work-related asthma is critical to avoid unnecessary medical, legal,
social, and economic consequences, little is currently known about the diagnostic practices of physicians treating workers with
work-related asthma.

Objective: To characterize the use of objective diagnostic testing for work-related asthma by physician specialty.

Methods: A cross-sectional, descriptive, comparative evaluation was conducted of 301 workers’ compensation claimants with
work-related asthma.

Results: A few claimants (36.9%) were treated by specialists in work-related asthma (allergists, pulmonologists, or
occupational medicine physicians) either initially or through the course of their claim. Workers with occupational asthma were
more likely to have seen a specialist than those with work-aggravated asthma (47.9% vs 23.0%; P < .001). Less than half of the
claimants with work-related asthma (43.2%) had received an objective evaluation of pulmonary function, through either
pulmonary function testing or testing for reversible airflow limitation, for the evaluation of their work-related asthma. Claimants
treated by specialists were significantly more likely to have received diagnostic testing during evaluation of their disease than
those treated solely by generalists (82.9% vs 20.0%; P < .001).

Conclusions: The results of this study point to the lack of appropriate diagnostic care received by workers with work-related
asthma. Physicians who may have questions about diagnostic procedures should consider referral to a specialist. The develop-

ment of referral networks for work-related asthma may be warranted and should be explored.

INTRODUCTION

Guidelines for the diagnosis and management of asthma'?
and work-related asthma®* have been published previously.
In common among these guidelines is the key message that
work-related asthma may be associated with a variety of
adverse medical, legal, social, and economic consequences;
therefore, early and accurate diagnosis is critical.’> Specifi-
cally, use of objective diagnostic testing to document revers-
ible airflow limitation and additional testing to attribute
asthma to workplace exposures are essential.>” Owing to the
complexity of an appropriate diagnosis, referral to a specialist
has been recommended.*

Currently, little is known about the diagnostic and man-
agement practices of physicians treating workers with work-
related asthma. Therefore, this study was undertaken to de-
scribe the medical care received by a population of workers’
compensation claimants who had filed claims for work-re-
lated asthma. Specifically, the purposes of this study are (1)
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to characterize the types of physicians treating work-related
asthma claimants initially and throughout the life of the claim
according to specialty, (2) to describe the types of tests used
by physicians in the evaluation of a patient with a work-
related asthma claim, and (3) to examine differences in the
receipt of objective diagnostic tests between claimants treated
by work-related asthma specialists (board-certified allergists/
immunologists, pulmonologists, or occupational medicine
physicians) and generalists.

MATERIALS AND METHODS

Case Ascertainment

Work-related asthma cases included in this study were iden-
tified through the Washington State Department of Labor and
Industries’ state fund industrial insurance system between
September 1, 2000, and August 31, 2005. All but the 400
largest Washington State employers and the federal govern-
ment obtain workers’ compensation insurance through the
state fund. The state fund insures 160,000 employers and
approximately two thirds of the Washington private sector
workforce.

In Washington, workers and their physicians initiate a
claim by submitting a Report of Industrial Injury or Occupa-
tional Disease reporting form to the Department of Labor and
Industries. The reporting form contains narrative text describ-
ing the mechanism of injury or exposure, the health care
provider’s diagnosis, and the worker’s symptoms. Work-
related asthma claims were identified by using a computer-
ized search for the word asthma on the reporting form.
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The state fund industrial insurance databases contain bill-
ing information generated by health care providers and hos-
pitals. Information on medical procedures, identified by Cur-
rent Procedural Terminology (CPT) codes,® was obtained
through this billing information for each work-related asthma
claim. A list of CPT codes describing the appropriate objec-
tive diagnostic tests for the diagnosis of asthma was devel-
oped,”'” and each claim was coded “yes” or “no” regarding
whether that procedure was conducted during the course of
the claim. Three groups of CPT codes for the evaluation of
respiratory disorders were created (Table 1). If a claimant had
at least 1 test in a group, the claim was coded “yes” regarding
the presence of that group of tests. In addition, demographic
information (age and sex) was obtained for each claim.

Identifying Physician Specialty

For each claim, all physicians providing medical services
were identified by a provider identification number unique to
the Washington State industrial insurance system. Physi-
cians’ board certifications were identified using the American
Board of Medical Specialties online board certification data-
base.'! The American Board of Medical Specialties database
was searched manually using physician name and address as
matching variables. All certifications were recorded for each
physician. For the purposes of this study, physicians were
classified as work-related asthma specialists if they were
board certified in allergy/immunology, pulmonary medicine,
or occupational medicine; all other physicians were classified
as generalists. Cases were coded into 2 groups: those treated
by at least 1 work-related asthma specialist (these claimants
could have also been treated by generalists) and those treated
only by generalists. In addition, the group of claimants treated

Table 1. Work-Related Asthma Claimants Receiving Objective
Testing

Claimants,
Type of test No. (%) (N = 301)

Group 1: tests for reversible airflow limitation 82 (27.2)

Bronchospasm evaluation 68 (22.6)
Prolonged postexposure bronchospasm 25 (8.3)

evaluation

Bronchial challenge testing 21 (7.0)

Group 2: tests for pulmonary function (includes 130 (43.2)

group 1)

Spirometry 88 (29.2)

Functional residual capacity/volume 41 (13.6)

Respiratory flow volume loop 32 (10.6)
Plethysmography 16 (5.3)
Thoracic gas volume 15 (5.0)
Resistance to airflow evaluation 11 3.7)
Total vital capacity 10 (3.3)
Maximum breathing capacity 3(1.0)

Group 3: tests for allergic sensitization 45 (15.0)
Percutaneous tests 28 (9.3)
Allergen specific IgE testing 20 (6.6)
Intracutaneous tests 2 (0.7)

Any test 130 (43.2)

by a specialist was also subdivided into 2 groups: those
treated only by a specialist (including treatment by multiple
specialists) and those treated by specialists and generalists.

Interviews

Guidelines for conducting state-based work-related asthma
surveillance under the Sentinel Event Notification System for
Occupational Risks (SENSOR) model have been published
previously.'? The guidelines include a surveillance case def-
inition, which relies on a physician’s diagnosis of asthma and
a temporal association of symptoms to work, and criteria for
classifying cases into occupational asthma with latency, oc-
cupational asthma without latency, and work-aggravated
asthma.!? For this study, claimants were interviewed to de-
termine whether they met the SENSOR case definition and to
classify cases using the SENSOR criteria. Verbal informed
consent was obtained from all the individuals who partici-
pated in the interviews, and the study was approved by the
Washington State institutional review board.

Between October 1, 2001, and August 31, 2005, interviews
were attempted with 512 workers with work-related asthma
identified through the state fund workers’ compensation sys-
tem. Telephone numbers were missing or later determined to
be incorrect or disconnected for 68 workers. Of the 444
remaining workers, 318 completed interviews, for a response
rate of 72%. Seventeen of these workers were removed from
the analysis because too little information was available in the
claim record to accurately identify and classify treating phy-
sicians or the medical tests obtained. Therefore, 301 claims
were included in the final data set for analysis. The 301 study
participants were more likely to be female than nonrespon-
dents (61% vs 50%; P = .02 by x* test) and were slightly
older (mean age, 41 vs 39 years; P = .03 by Mann-Whitney
test). In addition, the average monthly wages of nonrespon-
dents were higher than those of respondents ($2,525 vs
$2,287; P = .02 by Mann-Whitney test). Respondents and
nonrespondents did not differ significantly with respect to
whether they lived in eastern Washington (the more rural area
of the state) or western Washington. Data were analyzed
using a software program (SPSS version 12.0.1 for Windows;
SPSS Inc, Chicago, IL). x* Tests or Fisher exact tests were
used to examine differences in the receipt of objective diag-
nostic tests by physician specialty.

RESULTS
Of the 301 work-related asthma claimants, 165 were classi-
fied as having occupational asthma (134 with latency and 31
without latency) and 135 as having work-aggravated asthma;
1 worker could not be classified according to asthma type.
Those with work-aggravated asthma were more likely to be
female than those with occupational asthma (68.9% vs
53.3%; P = .006). The median age of claimants was 43 years,
and this did not differ by asthma type.

A total of 111 claimants (36.9%) had been treated by 1 or
more work-related asthma specialist(s) during the course of
their claim; 60 (19.9%) had seen a pulmonologist, 43 (14.3%)
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had seen an occupational medicine physician, and 41 (13.6%)
had seen an allergist. The proportion of workers with occu-
pational asthma who had seen a specialist (79/165, or 47.9%)
was significantly higher than the proportion with work-ag-
gravated asthma who had seen a specialist (31/135, or 23.0%)
(P < .001).

Fewer than half of the work-related asthma claimants
(43.2%) underwent a pulmonary function test (Table 1).
Claimants treated by specialists were significantly more
likely to have received objective testing during evaluation of
their disease than those treated solely by generalists (82.9%
vs 20.0%; P < .001). The use of objective testing in the
evaluation of work-related asthma by physician specialty is
given in Table 2, including comparisons between those
treated by a given specialty group and those not treated by
that group.

Of the 111 claimants treated by specialists, 29 were treated
exclusively by specialists, and the remaining 82 received
treatment from both specialists and generalists. This subset of
29 claimants was also significantly more likely to have re-
ceived pulmonary function testing than those treated solely
by generalists (58.6% vs 20.0%; P < .001). Likewise, this
difference was observed for tests for reversible airflow lim-

itation (P < .001) and tests for allergic sensitization (P =
.049).

DISCUSSION

Previously published studies'*'* comparing medical care
practices and outcomes between specialists and generalists
suggest that specialists provide better quality of care than
generalists. Studies that have specifically looked at the qual-
ity of care provided to asthmatic patients suggest that asthma
specialists (allergists and pulmonologists) have greater
knowledge of appropriate diagnostic techniques' and use
spirometry in the diagnosis of asthma more frequently'® than
generalists. Survey results from 2,700 physicians treating
adult asthmatic patients'” suggest that spirometry was almost
always used in the diagnosis of asthma by pulmonologists
and allergists/immunologists (95%), followed by occupa-
tional health specialists (82%), but was reportedly used less
often by internal medicine physicians (57%) and family prac-
titioners (51%). Other researchers'®!® have demonstrated that
asthmatic patients treated by specialists receive care that is
more consistent with national asthma management guide-
lines.

Table 2. Claimants Treated by Physician Specialty Groups Receiving Objective Testing by Work-Related Asthma Type*

Group 1: tests for
reversible airflow

Group 2: group 1 +
pulmonary function tests

Group 3: tests for
allergic sensitization

limitation
Occupational asthmat
Pulmonologists (n = 47) 38 (80.9)f 47 (100.0) 6 (34.0)§
Allergists (n = 25) 20 (80.0)f 24 (96.0)% 8 (72.0)f
Occupational medicine (n = 30) 16 (53.3)9 21 (70.0)9 0(33.9)1
Any specialist (n = 79) 55 (69.6)t 69 (87.3)t 30 (38.0)t
Generalists (n = 86) 6 (7.0) 18 (20.9) 2 (2.3)
Subtotal (n = 165) 61 (37.0) 87 (562.7) 32 (19.4)
Work-aggravated asthma
Pulmonologists (n = 12) 10 (83.3)F 10 (83.39)f 4 (33.3)1
Allergists (n = 15) 9 (60.0) 12 (80.0)f 9 (60.0)%
Occupational medicine (n = 12) 3 (25.0) 7 (568.9)1 2(16.7)
Any specialist (n = 31) 15 (48.4)% 22 (71.0)% 10 (32.3)f
Generalists (n = 104) 5(4.8) 20 (19.2) 2(1.9)
Subtotal (n = 135) 20 (14.8) 42 (31.1) 12 (8.9)
All work-related asthma
Pulmonologists (n = 60) 49 (81.7)f 58 (96.7)% 21 (35.0)%
Allergists (n = 41) 30 (73.2) 37 (90.2)t 28 (68.3)f
Occupational medicine (n = 43) 20 (46.5)8§ 9 (67.4)§ 13 (30.2)§
Any specialist (n = 111) 71 (64.0)% 92 (82.9)% 41 (36.9)%
Generalists (n = 190) 11 (5.8) 38 (20.0) 4(2.1)
Subtotal (n = 301) 82 (27.2) 130 (43.2) 45 (15.0)

* Data are given as number (percentage). Specialty groups and test groups are not mutually exclusive. x* Tests or Fisher exact tests were used
for differences between those treated by a given specialty group and those not treated by that group for each test type and work-related asthma
type.

T Occupational asthma claimants include those with and without latency.

1P < .001.

§P < .01.

P < .05
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The present study uses the administrative records of a
workers’ compensation insurer to compare the diagnostic
practices of generalists and specialists treating patients with
work-related asthma. These results are consistent with oth-
ers'®!7 in that patients with work-related asthma treated by
specialists were more likely to have received objective diag-
nostic testing. However, only 20.0% of the claimants treated
solely by generalists in this study received any sort of pul-
monary function testing, suggesting that generalist physi-
cians’ self-reported use of spirometry of greater than 50%
may be overestimated."”

Furthermore, this study highlights the lack of appropriate
diagnostic care received by workers with work-related
asthma. More than 70% of the cases in this study lacked any
kind of test for reversible airflow limitation. This is troubling
considering the findings from Malo and colleagues® indicat-
ing that a diagnosis based solely on clinical history had a
positive predictive value of 63%. Although claimants who
were treated by work-related asthma specialists (particularly
allergists and pulmonologists) were more likely to have re-
ceived objective testing during evaluation of their disease,
these workers made up only a third of all study participants.
This is in alignment with an estimate from California based
on self-reported information obtained during patient inter-
views that 29% of work-related asthma cases were initially
evaluated by physicians specializing in occupational medi-
cine, pulmonology, or allergy.?

There are several potential limitations to this study. First,
because the cases were identified through workers’ compen-
sation data, the underrecognition and underreporting of oc-
cupational illness, the exclusion of self-employed and federal
workers, and the exclusion of workers employed by self-
insured companies to the state fund workers’ compensation
system may add a potential selection bias to the population of
work-related asthma claimants. However, because workers
are eligible to choose their own physician for initiation and
evaluation of a workers’ compensation claim in Washington
State, we would generally expect similar medical care prac-
tices among physicians treating the worker population not
captured in this analysis.

Respondents in this study differed from nonrespondents
regarding age, sex, and average monthly wages, indicating
that the study sample may not be representative of the overall
population of work-related asthma claimants. Nonetheless,
we are unaware of any studies that have found these variables
to be significantly associated with physician selection pref-
erences or receipt of diagnostic testing for work-related
asthma. Furthermore, there was no difference between re-
spondents and nonrespondents in whether they lived in the
more urban or rural part of the state, a variable expected to
impact access to specialty care.

Through the use of workers’ compensation billing data, we
accessed information on the treating physicians and on the
actual medical services provided. Although the availability of
this objective information (rather than relying on self-re-
port)'®!7 is a major strength of the study, the data are not

available in such a way as to directly link the services
provided with the ordering physician. Therefore, although the
study found that claimants who were treated by specialists
were significantly more likely to have received objective
diagnostic testing, we cannot definitively conclude that the
specialists were the ones who had ordered the tests. However,
this study also showed that workers treated exclusively by
specialists were significantly more likely to have had diag-
nostic testing compared with those treated exclusively by
generalists, thereby supporting the conclusion that specialists
are more likely to order such tests.

It is possible that some claimants may have received treat-
ment, including medical tests, from physicians who did not
submit bills for reimbursement through the state fund work-
ers’ compensation system. Thus, the possibility exists for
some misclassification regarding the presence or absence of
specialist treatment and objective testing. This is apt to be
rare, however, because the motivation to receive reimburse-
ment for services provided is likely high. Furthermore, we are
unaware of any systematic differences in the Washington
State workers’ compensation data between specialists and
generalists with respect to billing practices that may have
affected the results of this study.

An additional limitation of this study was the lack of
information on asthma severity. Eisner and colleagues?!
stressed the importance of controlling for asthma severity
when assessing the association between physician specialty
and patient outcomes. Although we did not have information
on work-related asthma severity, information on asthma type
was available and was used as a potential indicator measure
for diagnostic complexity. As expected, individuals with oc-
cupational asthma were significantly more likely to have been
treated by specialists than those with work-aggravated asth-
ma; however, the finding that claimants treated by specialists
were more likely to have had objective testing remained when
asthma type was controlled for.

The results of this study demonstrate that (1) few work-
related asthma claimants were treated by specialists during
the evaluation or management of their disease, (2) most
claimants did not receive their diagnosis of work-related
asthma based on the results of objective testing, and (3)
claimants who received care from a specialist during the
course of their claim were significantly more likely to have
had objective diagnostic testing. In light of the critical need
for the timely and accurate diagnosis of work-related asthma,
physicians who may have questions about appropriate diag-
nostic procedures should consider referral to a specialist. The
development of referral networks, potentially through the
administrative oversight of the workers’ compensation in-
surer, for work-related asthma and other occupational pulmo-
nary diseases may be warranted and should be explored.
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