Received: 15 May 2023

Revised: 5 July 2023

W) Check for updates

Accepted: 11 July 2023

DOI: 10.1002/ajim.23519

RESEARCH ARTICLE

w
INDUSTRIAL MEDICINE! l LEY

Pneumoconiosis incidence and prevalence among
US Medicare beneficiaries, 1999-2019

Laura Kurth PhD?! |

Surveillance Branch, Centers for Disease
Control and Prevention, Respiratory Health
Division, National Institute for Occupational
Safety and Health, Morgantown,

West Virginia, USA

2National Personal Protective Technology
Laboratory, Centers for Disease Control and
Prevention, National Institute for
Occupational Safety and Health, Morgantown,
West Virginia, USA

Correspondence

Laura Kurth, Surveillance Branch, Centers for
Disease Control and Prevention, Respiratory
Health Division, National Institute for
Occupational Safety and Health, 1000
Frederick Ln. Mailstop HG900.2,
Morgantown, WV 26508, USA.

Email: Ikurth@cdc.gov

Funding information

National Occupational Research Agenda
Intramural Research Competition,
NIOSH, CDC

1 | INTRODUCTION

Pneumoconiosis is an occupational lung disease caused by inhalation
of dusts or fibers. The most common types of pneumoconiosis are

asbestosis, coal workers' pneumoconiosis (CWP), and silicosis, caused
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Abstract

Background: Pneumoconiosis is a group of occupational lung diseases caused by
dust and fiber exposure. This study analyzes Medicare claims to estimate the burden
of pneumoconiosis among fee-for-service (FFS; Medicare Parts A and B) Medicare
beneficiaries during 1999-2019 in the United States.

Methods: Claim and enrollment information from 81 million continuously enrolled
FFS Medicare beneficiaries were analyzed. Beneficiaries with any pneumoconiosis
and cause-specific pneumoconiosis (e.g., asbestosis, silicosis) were identified using
three case definitions (broad, intermediate, and narrow) with varying diagnostic
criteria based on claim International Classification of Diseases, Clinical Modification
(ICD-CM) diagnosis codes and Healthcare Common Procedure Coding System
codes. Results are presented as ranges of values for the three case definitions.
Results: The 21-year prevalence range for any pneumoconiosis was
345,383-677,361 (412-833 per 100,000 beneficiaries) using the three case
definitions. The highest prevalence was among those 275 years of age, males,
Whites, and North American Natives. Most claims (70.0%-72.5%) included an ICD-
CM diagnosis code for asbestosis. The broad pneumoconiosis prevalence rate
increased significantly (p <0.001) during 2002-2009 by 3%-10% annually and
declined significantly by 3%-5% annually starting in 2009. The average annual broad
incidence rate declined significantly by 7% annually during 2009-2019.
Conclusions: Despite the decline in rate for any pneumoconiosis among Medicare
beneficiaries, which is primarily attributed to a decline in asbestosis, pneumoconiosis

is prevalent among FFS Medicare beneficiaries.

KEYWORDS
asbestosis, coal workers' pneumoconiosis, medical claims, Medicare, pneumoconiosis

by inhaling asbestos fibers, coal mine dust, and respirable crystalline
silica, respectively.! Pneumoconiosis develops after respirable parti-
cles initiate inflammatory responses in the lungs leading to scarring
and irreversible lung tissue damage, which may progress and persist

after exposure ceases.>™ Pneumoconiosis contributes to the

Institution at which the work was performed: National Institute for Occupational Safety and Health (NIOSH), Centers for Disease Control and Prevention (CDC).

Am J Ind Med. 2023;66:831-841.

wileyonlinelibrary.com/journal/ajim © 2023 Wiley Periodicals LLC. 831


http://orcid.org/0000-0001-5984-9023
mailto:lkurth@cdc.gov
https://wileyonlinelibrary.com/journal/ajim
http://crossmark.crossref.org/dialog/?doi=10.1002%2Fajim.23519&domain=pdf&date_stamp=2023-07-21

832

KURTH ET AL.

development of additional respiratory diseases (e.g., chronic obstruc-
tive pulmonary disease, pneumonia, lung cancer, tuberculosis) and
extra-pulmonary health outcomes (e.g., congestive heart failure,
autoimmune diseases).?>

The Global Burden of Diseases, Injuries, and Risk Factors Study
(GBD) compiles available data (i.e., published literature, survey data,
surveillance data, inpatient and outpatient records, health insurance
claims data, and other types of data) from 195 countries and territories
to provide epidemiological surveillance estimates.” The GBD reported
the annual crude pneumoconiosis incidence increased from 36,200
(1990) to 60,100 (2017) cases and crude prevalence increased during
the same time from 291,190 to 527,460.8 Globally, pneumoconiosis
incidence increased with age and was more common in males and in
developing countries.® The global age-standardized incidence rate for
pneumoconiosis overall (and for silicosis, CWP, and other
pneumoconioses, specifically) decreased from 0.86 per 100,000
population (1990) to 0.75 (2017), but some countries experienced
increasing age-standardized incidence rates (e.g, New Zealand,
Singapore, and Australia). Age-standardized incidence increased during
1990-2017 for asbestosis globally, which may be attributed to the
long latency of the disease and continued use of the substance in
many developing countries.® The increase in the crude number of
pneumoconiosis cases may be explained by the continued presence of
occupational dust exposures in the workplace, overall increase in
worldwide coal production, and emergence of new occupational
processes and exposures associated with pneumoconiosis.*>

In the United States, there is a need for a coordinated approach
to national occupational safety and health surveillance.” National
pneumoconiosis surveillance data for the United States are limited to
specific populations or types of pneumoconiosis. For example, the
NIOSH-administered Coal Workers' Health Surveillance Program
(CWHSP) identified an increasing prevalence of CWP and progressive
massive fibrosis among long-tenured working coal miners, notably in
the central Appalachian region.’® While CWHSP data are valid for
monitoring trends, coal miner participation in the program is
voluntary.?* For silicosis, incidence among Medicare beneficiaries
>65 years of age declined between 3% and 16% annually during
2007-2014, but new outbreaks of silicosis are occurring among
workers engaged in mining, sandblasting, drilling, cutting stone, and
manufacturing and installing artificial stone.>*1213 Death certificate
data are a component of pneumoconiosis surveillance and indicate a
decline in pneumoconiosis deaths during 1999-2018.2* However,
occupational lung diseases, including pneumoconiosis, are often
underrecognized and underreported by physicians contributing to
underestimates of occurrence on death certificates.*>*¢

Pneumoconiosis is progressive, has no cure, and contributes
substantially to morbidity and mortality in US adults. Pneumoconiosis
is associated with financial costs assumed by public insurance
programs such as Medicare. In the United States, Medicare is the
primary federal health insurance for persons aged 265 years as well
as those <65 years of age receiving disability insurance benefits or of
any age with end stage renal disease.” Medicare data from 1999 to
2019 were analyzed to estimate the burden of pneumoconiosis

among Medicare beneficiaries continuously enrolled in Medicare fee-

for-service (FFS; also known as Medicare Parts A and B).

2 | METHODS

All 1999-2019 FFS Medicare claims and beneficiary data files were
accessed through the Centers for Medicare & Medicaid Services
(CMS) Research Data Center (RDC).'®'? Final action inpatient
hospital and outpatient hospital claims (submitted by institutional
providers such as healthcare facilities) and carrier claims (submitted
by noninstitutional providers such as physicians or nurse practition-
ers) for Medicare beneficiaries with continuous FFS Medicare
coverage were extracted.?”-?° Claims include International Classifica-
tion of Diseases, Clinical Modification (ICD-CM) diagnosis codes (up
to 25 diagnosis codes for institutional claims and up to 12 for
noninstitutional claims). Claims also identify the principal ICD-CM
diagnosis code which is chiefly responsible for the services provided
on a claim, and claims may also include additional healthcare
procedure codes, if available. Medicare claims are populated using
Ninth Revision ICD-CM (ICD-9-CM) codes through September 2015
and Tenth Revision ICD-CM (ICD-10-CM) codes starting October
2015172

Annual Medicare Master Beneficiary Summary Files (MBSF)
include beneficiary enrollment (e.g., type of enrollment [Part A, Part
B, or Part C managed care plan]) and demographic data (e.g., age, date
of birth, sex, race, state of residence, and original reason for Medicare
enrollment). Enrollment and demographic data for 81,311,978
Medicare beneficiaries with continuous FFS enrollment for the full
year or for all months preceding death (if a beneficiary died that year)
were analyzed. Beneficiaries ever enrolled in a Part C managed care
plan during the study period were excluded because these claims are
unavailable through the RDC (Figure 1).

Three case definitions were developed to identify FFS beneficia-
ries with any type of pneumoconiosis (CWP, asbestosis, silicosis,
byssinosis, cannabinosis, flax-dressers' disease, other/unspecified
pneumoconiosis) and to calculate prevalence and incidence during
1999-2019 (Figure 1). These definitions were based on patterns of
diagnosis codes used by the CMS Chronic Conditions Warehouse and
previous studies estimating the prevalence of chronic respiratory
diseases among Medicare beneficiaries.*>?2724 A broad pneumoco-
niosis definition identified beneficiaries with a FFS claim including
any pneumoconiosis ICD-9-CM code (500-505) or ICD-10-CM code
(J60, 161, 162.8, 163, 164, 165, or J66) (Table 1) listed in any diagnosis
position. ICD-10-CM code J62.0 (pneumoconiosis due to talc dust)
was excluded because mortality data research shows this code
frequently represented talcosis among intravenous drug users or
others.?> Among beneficiaries meeting the broad pneumoconiosis
case definition, a subset fulfilled the intermediate pneumoconiosis
case definition criteria of having at least one inpatient claim listing an
ICD-CM pneumoconiosis code or having 22 outpatient or carrier
claims including an ICD-CM pneumoconiosis code. A subset of
beneficiaries meeting the intermediate pneumoconiosis case
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703,208 beneficiaries with at
least 1 inpatient, outpatient, or
carrier claim with a
pneumoconiosis diagnosis code,
1999-2019

]

81,311,978 Medicare
beneficiaries with continuous
fee-for-service coverage (FFS

beneficiary), 1999-2019

677,353 FFS beneficiaries with
at least 1 inpatient, outpatient, or
carrier claim with a
pneumoconiosis diagnosis code
(broad prevalent case)

433,630 FFS beneficiaries with
at least 1 inpatient claim or >2
outpatient or carrier claims with
a pneumoconiosis diagnosis code
(intermediate prevalent case)

mediate prevalent case)

345,383 FFS beneficiaries with
at least 1 inpatient claim or >2
outpatient or carrier claims with
a pneumoconiosis diagnosis code
AND a chest X-ray procedure 30
days before or 30 days after any
pneumoconiosis claim
(narrow prevalent case)

-

372,304 beneficiaries with at least 3
years of continuous Medicare coverage
without a pneumoconiosis claim during

the period prior to their first
pneumoconiosis claim
(broad incident case)

229,566 beneficiaries with at least 3
years of continuous Medicare
coverage without a pneumoconiosis
claim during the period prior to their
first pneumoconiosis claim
(intermediate incident case)

181,213 beneficiaries with at least 3
years of continuous Medicare
coverage without a pneumoconiosis
claim during the period prior to their
first pneumoconiosis claim
(narrow incident case)

FIGURE 1 Sample selection of fee-for-service Medicare beneficiaries meeting broad, intermediate, and narrow prevalence and incidence

pneumoconiosis case definitions, 1999-2019.

TABLE 1

Type of pneumoconiosis

ICD-CM codes for each type of pneumoconiosis.

ICD-9-CM code

CWP 500 Coal workers' pneumoconiosis

Asbestosis

Silicosis

Byssinosis/cannabinosis/flax-dressers' 504 Pneumonopathy due to inhalation of
other dusts

disease (byssinosis+)

Other/unspecified pneumoconiosis

501 asbestosis

505 pneumoconiosis, unspecified

Abbreviation: CWP, coal workers' pneumoconiosis.

502 pneumoconiosis due to other silica or

503 pneumoconiosis due to other inorganic

ICD-10-CM code
J60 Coal workers' pneumoconiosis

J61 pneumoconiosis due to asbestos and other mineral
fibers

J62.8 pneumoconiosis due to other dust containing
silica

J66 airway disease due to specific organic dust

J66.0 byssinosis

J66.1 flax-dressers' disease

J66.2 cannabinosis

J66.8 airway disease due to other specific organic
dusts

J63 pneumoconiosis due to other inorganic dusts

J63.0 aluminosis (of lung)

J63.1 bauxite fibrosis (of lung)

J63.2 berylliosis

J63.3 graphite fibrosis (of lung)

J63.4 siderosis

J63.5 stannosis

J63.6 pneumoconiosis due to other specified inorganic
dusts

J64 pneumoconiosis, unspecified
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definition fulfilled the narrow pneumoconiosis case definition criteria
of having a pneumoconiosis diagnostic procedure (i.e., chest X-ray,
computerized tomography [CT scan]) within 30 days before or 30
days after any pneumoconiosis claim. Diagnostic procedure codes
were available on some inpatient, outpatient, or carrier claims and
included Healthcare Common Procedure Coding System (HCPCS)
codes for Radiologic Examination, Chest (71010-71035) and
Diagnostic Radiology Procedures of the Chest (71045-71555).
Procedure codes are incomplete when they are not the basis for
payment, so some claims lacked procedure information.?*

Pneumoconiosis claims were linked to MBSF data using the
beneficiary identification number.?® Demographic information was
extracted from the year of a beneficiary's first pneumoconiosis claim
meeting the case definition.!”'*? Race categories used by CMS on the
MBSF data are those used by the Social Security Administration and
included White, Black, Hispanic, North American Native, other/
unknown (Asian, other race, and unknown).? A beneficiary's original
reason for Medicare enrollment included aged 265 years; aged <65
years and receiving Social Security Administration disability insurance
benefits for 24 consecutive months; or any beneficiary with end
stage renal disease or end stage renal disease and disability insurance
benefits.!”1?

A beneficiary meeting a pneumoconiosis case definition was
considered prevalent from the first day of their first pneumoconiosis
claim during 1999-2019 until they died or were not continuously
enrolled in FFS Medicare.r® Multi-day claims with the first claim day
in 1998 that carried into 1999 were counted as occurring in 1999
(broad definition n =365 claims). Cumulative prevalence was calcu-
lated as the sum of all unique prevalent cases divided by the total
number of FFS Medicare beneficiaries enrolled during 1999-2019.
Annual prevalence per 100,000 FFS Medicare beneficiaries was
calculated using the number of prevalent pneumoconiosis cases each
year divided by the total number of continuously enrolled FFS
Medicare beneficiaries for that year. A beneficiary was not counted
as prevalent until they had a Medicare claim with a pneumoconiosis
diagnosis code leading to incomplete prevalence estimates at the
beginning of the study period and more complete estimates toward
the end of the study period. Pneumoconiosis prevalence by
demographic characteristic was calculated using the number of
prevalent pneumoconiosis cases among beneficiaries in that demo-
graphic category divided by the total number of continuously
enrolled FFS Medicare beneficiaries for that category.

Incident pneumoconiosis cases were identified among prevalent
cases continuously enrolled in Medicare for at least 3 years before
their first pneumoconiosis claim and without a pneumoconiosis
diagnosis code before their first pneumoconiosis claim. Annual
incidence per 100,000 FFS Medicare beneficiaries was calculated
for 2002-2019 as the total number of FFS Medicare beneficiaries
with an incident pneumoconiosis claim for a given year divided by the
total number of FFS Medicare beneficiaries continuously enrolled for
at least 3 years before the given year. For intermediate and narrow
case definitions, the incident year was the year of a beneficiary's first

pneumoconiosis claim, not necessarily the year a beneficiary first met

the case definition criteria. Total incidence was the sum of all incident
cases during 2002-2019 divided by all FFS Medicare beneficiaries
with at least 3 years of continuous enrollment during 1999-2019.
Prevalence and incidence for the specific types of pneumoconiosis
were determined by identifying beneficiaries with a FFS claim
including ICD-CM codes for the specific type of pneumoconiosis
(Table 1) as defined by the Centers for Disease Control and Prevention
(https://wwwn.cdc.gov/eWorld/Appendix/ICDCodes). Groups were
compared using Pearson's x tests and differences were considered
significant at p < 0.05. Log-transformed pneumoconiosis rates were
evaluated using Joinpoint Regression Program (V 4.9.1.0) to examine
time-trends using permutation tests for model selection and a default
maximum number of Joinpoints based on the total datapoints.?® Time-
trends were presented by annual percent change (APC) with
corresponding 95% confidence intervals (Cl) and p values starting in
2002 when more complete case ascertainment for prevalence and
incidence was suspected. Analyses were conducted in SAS Enterprise
Guide 7.1 (SAS Institute). Results are presented as ranges of values for
the three case definitions. NIOSH determined that no additional

human subjects review was required for this research study.

3 | RESULTS

Among 81 million Medicare beneficiaries with continuous FFS coverage
during 1999-2019, a total of 677,361 (21-year cumulative prevalence
833.0 per 100,000 beneficiaries), 433,630 (513.9), and 345,383 (412.5)
beneficiaries met the broad, intermediate, and narrow pneumoconiosis
case definition, respectively. Demographic characteristics of all FFS
beneficiaries and of FFS beneficiaries with prevalent pneumoconiosis are
presented in Table 2. Compared to the entire Medicare FFS population,
Medicare FFS beneficiaries with pneumoconiosis were more likely to be
>75 years of age, male, White, and originally entitled to Medicare due to
disability for all three case definitions. At the time of their first prevalent
pneumoconiosis claim, most beneficiaries were 265 years of age
(87.7%-90.8%), male (81.2%-89.2%), White (88.7%-90.7%), and origi-
nally entitled to Medicare due to age (71.5%-72.6%).

For the three pneumoconiosis case definitions, cumulative
prevalence rates (PRs) were highest among those aged 75+ years of
age (1140.0-1895.3 per 100,000 beneficiaries), males (805.6-1420.6),
White beneficiaries (455.2-862.8), North American Native beneficia-
ries (351.0-812.9), and beneficiaries originally entitled to Medicare
due to disability (487.2-933.3). The 10 states with the highest broad
PRs are presented (Table 2), and West Virginia (2519.0-4152.7),
Delaware (1010.4-1991.2), and Kentucky (1015.8-1782.5) had the
highest PRs for each case definition.

Pneumoconiosis claims for beneficiaries meeting the three
pneumoconiosis case definitions were primarily from a carrier provider
(64.9%-67.2%) (Table 2). The most common ICD-CM pneumoconiosis
principal diagnosis codes were for asbestosis (20.5%-22.3%) and CWP
(3.9%-4.5%) (Table 2). Other common ICD-9-CM principal diagnosis
codes on claims among beneficiaries meeting the broad case definition

were chronic airway obstruction (n=144,962), obstructive chronic
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TABLE 2 Demographic and claim characteristics of fee-for-service Medicare beneficiaries with prevalent pneumoconiosis by case
definition, 1999-2019.
Beneficiaries with Pneumoconiosis prevalence
continuous FFS NP Int(?rr‘n'edi?te case e
et Broad case definition definition Narrow case definition
Rate per Rate per Rate per
Characteristics N (%) N (%)° 100,000 N (%) 100,000 N (%) 100,000
Total 81,311,978 677,361 833.0 433,630 513.9 345,383 412.5
Age group (years)
18-44 4,927,947 (6.1) 5726 (0.9) 116.2 2046 (0.5) 415 1197 (0.4) 24.3
45-64 11,567,159 (14.2) 73,932 (11.4) 639.2 43,004 (10.3) 3718 29,507 (8.8) 255.1
65-74 48,297,340 (59.4) 257,880 (39.6) 533.9 153,696 (36.8) 318.2 116,473 (34.7) 241.2
75+ 16,507,709 (20.3) 312,867 (48.1)  1895.3 219,079 (52.4) 1327.1 188,195 (56.1)  1140.0
Sex
Male 37,156,322 (45.7) 527,841 (81.2)  1420.6 370,642 (88.7)  997.5 299,315 (89.2) 805.6
Female 44,155,636 (54.3) 122,606 (18.8) 277.7 47,193 (11.3) 106.9 36,063 (10.8) 81.7
Race
White 66,837,174 (82.2) 576,692 (88.7) 862.8 377,834 (90.4) 565.3 304,251 (90.7) 455.2
Black 8,585,643 (10.6) 52,566 (8.1) 612.3 29,154 (7.0) 339.6 22,951 (6.8) 267.3
Hispanic 1,959,156 (2.4) 7358 (1.1) 375.6 3455 (0.8) 176.4 2685 (0.8) 137.0
North American Native 382,208 (0.5) 3107 (0.5) 812.9 2078 (0.5) 543.7 1343 (0.4) 351.0
Other/unknown 3,547,797 (4.4) 10,724 (1.6) 302.3 5314 (1.3) 149.8 4148 (1.2) 116.9
Ten states of residence with highest broad prevalence rate
West Virginia 708,889 (0.9) 29,438 (4.5) 41527 22,876 (5.5) 32270 17,857 (5.3) 2,519.0
Delaware 297,313 (0.4) 5920 (0.9) 1991.2 3,697 (0.9) 1243.5 3,004 (0.9) 1,010.4
Kentucky 1,381,066 (1.7) 24,617 (3.8) 1782.5 18,322 (4.4) 1326.7 14,029 (4.2) 1,015.8
Alabama 1,505,918 (1.9) 23,316 (3.6) 15283 16,455 (3.9) 1092.7 13,310 (4.0) 883.8
New Jersey 2,507,531 (3.1) 33,265 (5.1) 1326.6 22,255 (5.3) 887.5 18,648 (5.6) 743.7
Virginia 2,168,070 (2.7) 28,548 (4.4) 1316.7 20,588 (4.9) 949.6 16,377 (4.9) 755.4
Maryland 1,550,371 (1.9) 20,005 (3.1) 1290.3 12,641 (3.0) 815.4 10,007 (3.0) 645.5
Montana 338,834 (0.4) 4,002 (0.6) 1181.1 3052 (0.7) 900.7 2411 (0.7) 711.6
Mississippi 990,669 (1.2) 11,467 (1.8) 1157.5 7952 (1.9) 802.7 6663 (2.0) 672.6
Pennsylvania 3,610,758 (4.4) 40,647 (6.3) 1125.7 27,664 (6.6) 766.2 22,511 (6.7) 623.4
Original entitlement reason
Aged 265 years 61,946,701 (76.2) 471,987 (72.6) 761.9 298,609 (71.5)  482.0 243,268 (72.5) 392.7
Disability 18,572,055 (22.8) 173,335 (26.6) 933.3 117,095 (28.0)  630.5 90,481 (27.0) 487.2
End stage renal disease 793,222 (1.0) 5125 (0.8) 646.1 2131 (0.5) 268.7 1629 (0.5) 205.4
Type of pneumoconiosis
Cwp 153,916 189.3 81,759 100.5 63,402 78.0
Asbestosis 423,209 520.5 307,141 377.7 247,581 304.5
Silicosis 36,566 45.0 21,824 26.8 16,802 20.7
Byssinosis+& 14,736 18.1 5317 6.5 3207 3.9
(Continues)
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TABLE 2 (Continued)

Beneficiaries with
continuous FFS
coverage®

Characteristics N (%)

Other/unspecified
pneumoconiosis

Total claims

Claim type
Carrier
Outpatient
Inpatient
ICD-CM diagnosis, any diagnosis position”
CWP
Asbestosis
Silicosis
Byssinosis+

Other/unspecified
pneumoconiosis

ICD-CM principal diagnosis
cwp
Asbestosis
Silicosis
Byssinosis+

Other/unspecified
pneumoconiosis

Pneumoconiosis prevalence

Intermediate case

Broad case definition® definition® Narrow case definition?
Rate per Rate per Rate per
N (%)¢ 100,000 N (%) 100,000 N (%) 100,000
82,671 101.7 34,248 42.1 23,722 29.2
N =3,031,178 (%) N =2,754,682 N=541,030 (%)
(%)

1,999,182 (66.0)
590,793 (19.5)
441,203 (14.6)

552,207 (17.2)
2,122,435 (70.0)
151,154 (5.0)
27,428 (0.9)
192,753 (6.4)

135,633 (4.5)
622,080 (20.5)
41,368 (1.4)

7247 (0.2)
67,070 (2.2)

1,787,848 (64.9)
525,631 (19.1)
441,203 (16.0)

475,620 (17.3)
1,985,721 (72.1)
137,896 (5.0)
18,583 (0.7)
151,127 (5.5)

111,421 (4.0)
574,627 (20.9)
37,990 (1.4)

4304 (0.2)
48,876 (1.8)

363,342 (67.2)
75,306 (13.9)
102,382 (18.9)

91,390 (16.9)
392,406 (72.5)
26,044 (4.8)

3765 (0.7)
29,437 (5.4)

21,065 (3.9)
120,830 (22.3)
6717 (1.2)
956 (0.2)
10,111 (1.9)

Note: Significant differences (p < 0.05) for demographic categories (age, sex, race, and original entitlement reason) were found within all three case
definitions and between total FFS beneficiaries and all three case definitions.

Abbreviation: FFS, fee-for-service.

?FFS beneficiary characteristics were unavailable for their first year of Medicare enrollment for age group (n = 11,823), sex (n = 20), and state of residence

(n=368,969).

The broad pneumoconiosis case definition identified any FFS beneficiary with a claim including an ICD-9-CM or ICD-10-CM pneumoconiosis code.

“The intermediate pneumoconiosis case definition identified any FFS beneficiary with at least one inpatient claim or >2 outpatient or carrier claims
including an ICD-9-CM or ICD-10-CM pneumoconiosis code.

9The narrow pneumoconiosis case definition identified any FFS beneficiary with at least one inpatient claim or 22 outpatient or carrier claims including an
ICD-9-CM or ICD-10-CM pneumoconiosis code and a code for a radiologic procedure of the chest within 30 days before or 30 days after any

pneumoconiosis claim.

¢Demographic information was determined from the year of a beneficiaries first broad, intermediate, or narrow pneumoconiosis claim and was available
for the year of the first pneumoconoisis claim for 650,447 beneficiaries (broad case definition), 417,835 beneficiaries (intermediate case definition), and
335,378 beneficiaries (narrow case definition).

fOther/unknown includes Asian, other race, unknown.
EByssinosis+ includes byssinosis, cannabinosis, and flax-dressers' disease.
PClaims can include an ICD-CM diagnosis code for more than one type of pneumoconiosis so total may be greater than 100%.

pneumoconiosis (5.4%-6.4%), silicosis (4.8%-5.0%), and byssinosis/

cannabinosis/flax-dressers' disease (0.7%-0.9%). Claims for each

bronchitis with (acute) exacerbation (n=80,099), and pneumonia,
organism unspecified (n = 65,676) (data not shown).
Claims included a diagnosis code in any position for type of pneumoconiosis were examined and CWP had the most

asbestosis (70.0%-72.5%), CWP (16.9%-17.3%), other/unspecified inpatient hospital claims (18.8%) followed by asbestosis (14.3%),
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silicosis (14.0), other/unspecified pneumoconiosis (7.3%), and
byssinosis/cannabinosis/flax-dressers' disease (6.5%).

Results describing the demographic characteristics of benefi-
ciaries meeting the broad case definition for each type of
pneumoconiosis indicated the highest proportion of those 18-64
years of age were those with CWP (19.0%) and byssinosis/
cannabinosis/flax-dressers' disease (19.0%). The highest propor-
tion of females was among beneficiaries with byssinosis/
cannabinosis/flax-dressers' disease (52.7%) and other/unspecified
pneumoconiosis (35.4%). The highest proportion of White benefi-
ciaries was among those with asbestosis (90.4%) followed by CWP
(88.4%), other/unspecified pneumoconiosis (85.2%), byssinosis/
cannabinosis/flax-dressers' disease (82.8%), and silicosis (80.6%).
The highest proportion of Black beneficiaries was among those
(13.0%) and

dressers' disease (10.6%). For each type of pneumoconiosis, the

with  silicosis byssinosis/cannabinosis/flax-
top three states of residence were Florida (7.4%), Texas (7.1%),
and New Jersey (6.5%) for asbestosis; Kentucky (12.4%), West
Virginia (11.6%), and Pennsylvania (9.1%) for CWP; New York
(14.6%), Pennsylvania (6.9%), and Ohio (6.1%) for silicosis;
California (9.35), Texas (9.2%), and Florida (6.5%) for byssinosis/
cannabinosis/flax-dressers' disease; and West Virginia (8.6%),
Pennsylvania (6.9%), and Texas (5.8%) for other/unspecified
pneumoconiosis. The highest proportion of beneficiaries originally
entitled to Medicare due to disability were among those with CWP
(38.4%) and silicosis (34.4%) while 2.4% of beneficiaries with
other/unspecified pneumoconiosis were originally entitled to
Medicare due to end stage renal disease (data not shown).

The broad annual pneumoconiosis PR increased significantly
during 2002-2009 with an APC of 10% (95% Cl =8%-12%) during
2002-2004 and 3% (95% Cl=3%-14%) during 2004-2009 (Sup-
porting Information: Table SlI; Figure 2A).

From 2009 to 2019, the broad PR decreased significantly with an
APC of -3% (95% Cl=-3% to -2%) from 2009 to 2015 and -5%
(95% Cl=-6% to -5%) from 2015 to 2019. The intermediate PRs
followed a similar pattern of a significant increase during 2002-2009
with an APC of 8% (95% Cl=6%-9%) during 2002-2005 and 2%
(95% Cl=1%-4%) during 2005-2009. From 2009 to 2019, the
intermediate PR decreased significantly by -3% (95% Cl=-3%
to -2%) from 2009 to 2015 and -6% (95% Cl=-7% to —-5%) from
2015 to 2019. The narrow annual pneumoconiosis PR increased
significantly from 2002 to 2006 by 8% (95% Cl = 6%-9%) annually
and decreased significantly from 2011 to 2019 by -3% (95%
Cl=-4% to -3%) annually. Annual PRs and IRs for the specific types
of pneumoconiosis are presented in Supporting Information figures.

During 2002-2019 the incidence rate (IR) declined during the
study period for all three case definitions (Supporting Information:
Table Sl; Figure 2B). The broad pneumoconiosis IR decreased
significantly during 2002-2006 with an APC of -9% (95% Cl=-11%
to -7%) and -7% (95% Cl=-8% to -7%) during 2009-2019. The
intermediate IR decreased significantly during 2002-2006 by -10%
(95% Cl=-14% to -7%), -4% during 2006-2013 (95%Cl =-6%
to -2%,), and -11% during 2013-2019 (95% Cl = -13% to -9%). The
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narrow IR decreased significantly during 2002-2009 by -8% (95%
Cl=-10% to -7%) annually and by -12% during 2012-2019 (95%
Cl=-13% to -10%).

4 | DISCUSSION

Administrative claims data are a promising resource for improving
public health surveillance and have been underutilized at the national
level for work-related chronic respiratory conditions. We analyzed a
healthcare claims database of millions of US adults primarily 265
years of age to estimate the burden of pneumoconiosis using tiered
case definitions. The three pneumoconiosis case definitions used in
this study provided a range of prevalence and incidence estimates for
pneumoconiosis overall and for specific types of pneumoconiosis.
Findings from this study could help estimate the burden of
pneumoconiosis among older adults in the US and identify priority
conditions for interventions or enhanced surveillance while demon-
strating the utility of these data for public health surveillance.

From 1999 to 2019, the prevalence and incidence for any
pneumoconiosis among FFS Medicare beneficiaries declined largely
due to the substantial changes in asbestosis prevalence and
incidence. Over 70.0% of claims for any prevalent pneumoconiosis
included an asbestosis ICD-CM code, and 423,209 beneficiaries met
the broad asbestosis case definition (21-year cumulative prevalence
520.5 per 100,000) (Table 2; Supporting Information: Figure S1A).
The broad asbestosis PR declined significantly during 2012-2019,
and the broad asbestosis IR decreased significantly during
2002-2019 (Supporting Information: Figure S1B). The decline in
asbestosis observed in this study was consistent with US declines in
production and use of asbestos material since the 1970s.2” In
addition, occupational exposures to asbestos have changed as
chronic exposures are less common among textile mill, friction
production manufacturing, cement pipe fabrication, and insulation
manufacture and installation workers. The current nature of asbestos
exposure among general industry workers, miners, and workers
performing building maintenance or remediation activities includes
short-term, intermittent exposures and proportionately less exposure
to long fibers compared to in the past.?®

The decline in any pneumoconiosis may reflect changes in work
practices stemming from regulatory and safety measures helping
reduce exposure and ultimately disease.*'*?° However, the decline
in incidence among a population primarily 265 years of age will not
adequately reflect the impact of new occupational processes and
exposures involving nanoparticles, nanomaterials, and artificial stone
associated with pneumoconiosis among workers <65 years of
age #1229
CWP was reported on 16.9%-17.3% of all prevalent pneumoco-
niosis claims, but there were wide variations by state. There were
153,916 beneficiaries that met the broad CWP case definition, of
whom 17,255 were from West Virginia (data not shown). These CWP
cases represent over half (58.6%) of all beneficiaries from West
Virginia meeting the broad case definition for any pneumoconiosis
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(A) Annual number and prevalence rate of prevalent pneumoconiosis cases among fee-for-service Medicare beneficiaries, by case

definition, 1999-2019. (B) Annual number and incidence rate of incident pneumoconiosis cases among fee-for-service Medicare beneficiaries,
by case definition, 2002-2019. Incident cases had at least 3 years of continuous Medicare enrollment without a pneumoconiosis diagnosis code

before the incident year.

and reflect the substantial legacy of coal mining in the state. Potential
indicators of severe disease were evident for CWP including the
highest proportions of inpatient hospital claims and of beneficiaries
originally entitled to Medicare due to disability. The broad CWP
prevalence increased significantly during 1999-2009 and decreased
significantly during 2009-2019 (Supporting Information: Figure S2A),
which differs from the increase in CWP prevalence (2000-2017)
among long-tenured coal miners based on chest X-rays from national

surveillance reported by Blackley et al.'%° Results from the current
Medicare study primarily include those 265 years of age, and
individuals <65 years of age with CWP are only included if they were
originally entitled to Medicare due to disability (38% of beneficiaries
meeting the broad, 48% meeting the intermediate, and 46% meeting
the narrow CWP case definition) which may underestimate CWP.
In 2016, the prevalence and incidence of byssinosis/cannabinosis/
flax-dressers' disease increased (Supporting Information: Figures S4A,B)
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likely reflecting changes in coding practices, that is, switching from ICD-
9-CM to ICD-10-CM codes with greater levels of detail at the end of
2015. For example, of the 27,428 broad byssinosis/cannabinosis/flax-
dressers' disease claims (Table 2), 54% included the ICD-9-CM code 504
(pneumonopathy due to inhalation of other dusts) and 31.1% included
the ICD-10-CM code J66.8 (airway disease due to other specific organic
dusts) that was only applied since October 2015.

This study has limitations. Annual pneumoconiosis case identifi-
cation is likely incomplete in the earlier study years and may
underestimate prevalence and incidence. Prevalent cases before
1999 were not counted until they sought medical care for
pneumoconiosis starting in 1999. Therefore, the increase in annual
prevalence at the beginning of the study may be due, in part, to the
study methodology supporting more complete case ascertainment in
later study years. Incident cases were calculated after a 3-year
continuous enrollment period, a requirement that may underestimate
incidence if a true incident claim did in fact occur during this first 3
years of continuous enrollment. Beneficiaries with disease onset
before 2002 might have erroneously been counted as incident cases
early in the study which might artificially inflate incidence at the start
of the study period.

Another study limitation is related to the use of claims-based
pneumoconiosis case definitions, which are not validated by medical
records and could be misdiagnosed as, for example, idiopathic
pulmonary fibrosis. Furthermore, the purpose of this study was to
capture pneumoconiosis outcomes, and we did not study other
diseases caused by inhalation of dusts or asbestos fibers (e.g., pleural
disease, mesothelioma). With rare exceptions, pneumoconiosis is
attributable to workplace exposures, but structured patient work
history information which could aide in pneumoconiosis diagnosis is
not routinely collected and recorded in the healthcare setting.
Without patient work information, clinicians may be less likely to
diagnose pneumoconiosis in favor of more common conditions that
present similarly. Since Medicare claims are for billing purposes,
diagnosis and procedure codes used to define pneumoconiosis may
be incomplete. Specifically, the number of beneficiaries meeting the
narrow case definition is likely underestimated because HCPCS
codes are not required on Medicare claims.3! Diagnostic HCPCS
codes included in the narrow case definition were based on common
diagnostic procedures for pneumoconiosis and may not be inclusive
of all pneumoconiosis diagnostic procedures, do not include results of
procedures (i.e., chest X-rays, CT scan), and may have been
conducted as part of management or diagnosis of other respiratory
diseases. Medicare rules limit payment of chest X-rays to situations
when they are “reasonable and necessary for the diagnosis or
treatment of illness or injury or to improve the functioning of a
malformed body member.”32

Results may not be representative of the entire Medicare
population since beneficiaries ever enrolled in a managed care plan
(Medicare Part C) during 1999-2019 were excluded due to the
proprietary nature of Part C claims. Of the eligible Medicare
population, Part C enrollment was 19% in 2007 and Part C
enrollment steadily increased to 39% in 2019.%% Part C enrollment

was associated with higher use of preventive care visits, fewer
hospital admissions, fewer emergency department visits, shorter
hospital and skilled nursing facility lengths-of-stay, and lower
healthcare spending compared to FFS Medicare beneficiaries.®*
This analysis included only Medicare beneficiaries with continuous
FFS Medicare coverage and may not represent the entire Medicare
FFS population, including those with intermittent FFS Medicare
coverage. Results are not representative of the entire United States
population as Medicare data primarily include claims for persons
aged 265 years and do not include data on those <65 years unless
they are receiving disability insurance benefits or have end stage
renal disease.

5 | CONCLUSIONS

The prevalence of pneumoconiosis, a preventable occupational lung
disease, declined among Medicare beneficiaries from 2010 to 2019
while the incidence rate of pneumoconiosis declined from 2002 to
2019. Much of this decline in overall pneumoconiosis is attributed to
decreases in asbestosis prevalence and incidence. Medicare claims
data represent a useful population-level resource for pneumoconiosis
morbidity surveillance. Medicare data analyses help describe the
burden and periodic changes in pneumoconiosis (specifically among
those aged 65 years and older), a need recognized by the National
Academy of Sciences in 2018, while also identifying variations in
health outcomes that may warrant further study of emerging risks

related to exposure and airway disease.’
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