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KEY POINTS

e Occupation is an important contributor to disparities in respiratory disease, affecting financial sta-
tus, health-care access, and exposure to hazardous substances.

e Occupational exposures contribute to disparities across a spectrum of respiratory diseases; this
article focuses on asthma, chronic obstructive pulmonary disease, coronavirus disease 2019, sili-

cosis, and lung cancer.

e Because occupational exposures are largely preventable through proper workplace controls, the
recognition of occupational causes of disease can provide an opportunity for interventions that

can bring about health equity.

e Clinicians, employers, regulatory agencies, policymakers, workers, and unions play essential roles
in improving workplace conditions and decreasing disparities in respiratory health.

INTRODUCTION

Social determinants of health are conditions in the
environment that affect a wide range of health and
quality-of-life outcomes. A large body of scientific
research has documented that many respiratory
diseases (eg, asthma, chronic obstructive pulmo-
nary disease [COPD], lung cancer, and pneumo-
coniosis) are not evenly distributed throughout
society and disproportionately affect some popu-
lations, particularly people of color and lower in-
come communities.”® The roots of these
inequities are complex and include structural fac-
tors such as systemic racism and discriminatory
policies, as well as individual factors such as
employment, socioeconomic status, housing,
neighborhood, education, social support net-
works, and access to health care.

Work is a significant contributor to health dispar-
ities, affecting financial status, health-care access,

and exposure to hazardous substances. Yet,
although occupation and associated exposures
are included in the socioecological models, work
exposures remain persistently absent from
research on health inequities and their contribution
to health.*> Although a large proportion of our
adult lives is spent at work, and many occupa-
tional exposures can contribute to pulmonary dis-
eases, few studies in pulmonology have sought to
examine the contribution of these occupational
exposures to respiratory health inequities.®”

The respiratory system is particularly vulnerable
to insults by occupational exposures, given the
opportunities for contact with airborne contami-
nants. Therefore, differences in occupational
exposure can amplify respiratory disease dispar-
ities. Because occupational exposures are largely
considered to be preventable through proper
workplace controls, the recognition of occupa-
tional causes of disease can provide an
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opportunity for interventions that can bring about
health equity.

Since the beginning of the coronavirus disease
2019 (COVID-19) pandemic, societal awareness
of the occupational risks faced by “essential
workers” has increased interest in the complex
interaction between work and health. Health-care
workers were recognized early on to be at
increased risk of severe acute respiratory syn-
drome coronavirus 2 (SARS-CoV-2) transmission,
especially without access to adequate personal
protective equipment (PPE) and vaccination.®®
More generally, an increased risk of infection was
identified for workers who were required to work
in person, travel on crowded public transportation,
work in crowded spaces, or who lacked proper
PPE.”'% The COVID-19 pandemic has highlighted
how such occupational risk factors coexist with
and magnify the impact of nonoccupational factors
associated with health disparities, including age,
race/ethnicity, education, and income.’® These
concepts can be applied not only to COVID-19
but also to other respiratory diseases, as Brigham
and colleagues have previously suggested (Fig. 1).”

In this review, we present an overview of ways in
which occupational exposures contribute to dis-
parities across a spectrum of respiratory diseases
(Table 1). Although our list is not comprehensive,
we have selected specific respiratory diseases to
highlight as examples based on their demon-
strable disparity and their overall disease burden
and effects on populations at increased risk.
Although we predominantly present topics related
to health disparities within the upper-income re-
gions of the world due to available data, we recog-
nize that this is not reflective of all literature and
health determinants worldwide.

DISEASE EXAMPLES
Airway Disease

Asthma

Asthma is a common chronic disease that causes
reversible airway obstruction, leading to wheezing,
shortness of breath, coughing, and dyspnea, and
affecting more than 25 million Americans in 2020,
including 21 million adults.'" It is a serious illness
that can profoundly affect quality of life, ability to
work, and economic well-being. In addition to
high individual costs, it also has a significant soci-
etal economic burden. A recent United States
study estimated that in 2013, the cost of treating
asthma was US$81.9 billion annually, including
medical treatment, absenteeism, and mortality.'?
However, a large body of scientific research has
documented that asthma is not evenly distributed
throughout society and disproportionately affects

some populations, particularly people of color
and lower-income communities.®"®

Studies have shown that between 15% and
54% of all adult asthma is attributable to expo-
sures at work, affecting an estimated 3 to 11
million adults.'®'> Work-related asthma (WRA) is
a preventable condition that includes asthma
caused or worsened by workplace exposure.
Nearly three-quarters of adults with asthma are
employed and at risk of asthma exacerbations
from conditions at work.'® In addition, more than
300 workplace substances have been identified
as capable of inducing new-onset asthma.'”'®
Despite being one of the most common occupa-
tional lung conditions, WRA is well recognized as
being underdiagnosed and underreported. 922

As with overall adult asthma, WRA is distributed
inequitably across subsectors of workers. Factors
that contribute to disparate rates of asthmain com-
munities, such as historical discrimination and other
social determinants of health, also lead to dispro-
portionate employment in jobs with a high risk of
asthma-associated exposures. Workers in these
jobs are inherently at increased risk, often afraid of
retribution for questioning safety practices or
reporting asthma-related symptoms at work.?3-2¢
Research has shown that jobs considered high
risk for asthmaincrease the asthmarisk significantly
more for Black and Hispanic workers than non-
Hispanic White workers.?” Similarly, the rate of
WRA in Michigan for Black workers is more than
twice that of White workers.?® Mazurek and
colleagues examined survey data of people with
current asthma and found that people of color,
low-income people, and those with less education
were more likely to have WRA than White people
orthose with more education and income. % '° Simi-
larly, workers with less education or low income had
significantly elevated odds of frequent workplace
exposure to vapors, gas, dust, or fumes compared
with workers with more education or income.?®

Although WRA can occur in any industry or occu-
pation, people in high-risk occupations have been
more than 4 times more likely to report asthma di-
agnhoses than those in low-risk occupations.?’
Population-based surveys and state-based
surveillance have shown that the types of work
most at risk for WRA are often low-paying jobs
with high-exposure potential. Michigan workers
identified through a WRA surveillance system
were most commonly employed in manufacturing,
health care and social assistance, and mining.28-°
California and Washington workers with high rates
of WRA were employed in transit, health-care
support, utilities, manufacturing, social services,
protective services, public administration, and
agriculture.®'-32
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Fig. 1. Occupational factors as a magnifier of underlying disparities. (A) Nonoccupational factors (including age,
race/ethnicity, sex, education, health care access) are associated with disparities in health outcomes. Occupation is
related to these factors, but it may also independently affect and further expand the spectrum of outcomes
through exposure and income disparities. (B) Onset of the COVID-19 pandemic compounded preexisting work-
place hazards, shifting the spectrum of outcomes to harm in the absence of compensatory worker protections.
(C) Shifting the spectrum away from poor outcomes in worker health requires population-level interventions
that reduce health disparities and improve workplace conditions and protections. (From Brigham E, Harris D,
Carlsten C, Redlich CA. Occupational health disparities: The pandemic as prism and prod. J Allergy Clin Immunol.
2021;148(5):1148-1150.)

Black and Hispanic workers are overrepresented occupations, the highest paying occupation cate-
in lower wage, higher manual labor, and high-risk gory with low asthma risk. In contrast, Black and
occupations.®® White workers are disproportion- Hispanic workers are overrepresented in occupa-
ately employed in management and professional tions with low pay and high asthma risk, including
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Table 1
Examples of respiratory diseases with
occupational contributions

Examples of

Disease Contributory Exposures

Asthma Isocyanates, cleaning
products

COPD Coal dust, silica,

secondhand smoke

Idiopathic pulmonary Metal dust, wood dust,
fibrosis silica

Hypersensitivity Bacteria, fungi, animal
pneumonitis proteins

Pneumoconiosis Coal mine dust, silica,
beryllium, asbestos,

cobalt
Obliterative Flavoring chemicals
bronchiolitis (diacetyl, 2,3-

pentanedione),
military deployment,
styrene

Inorganic and organic

Pulmonary alveolar

proteinosis dusts, metals
Infections SARS-CoV-2,
Mycobacterium
tuberculosis, bacterial
pneumonia

Asbestos, hexavalent
chromium, silica

Lung cancer

transportation and material moving, manufacturing,
health-care support, utilities, and maintenance.>*
The economic impacts of WRA can be severe,
amplified for workers in low-wage jobs with little
safety net or power to demand change in work-
place exposures. Unplanned emergency room
visits, hospital stays, and missed work may have
unevenly significant impacts on people in lower-
paying jobs that may offer fewer benefits and
less job security. Contingency and contract
workers may have even less cushion. People
with WRA have more severe disease and worse
outcomes than non-WRA, including more asthma
attacks, poorer control of asthma, more medical
care utilization, impaired mental health, poor self-
rated health, impaired physical health, and limited
activity.>>=%" Patients with WRA are also more
likely to have financial barriers to care, need
more medications, and are more likely to become
unemployed than individuals with non-WRA.3538
WRA impacts can also include job loss, lost work
days, altered job duties due to asthma symptoms,
or inability to be effective at work.®® Workers with
WRA may not report asthma symptoms or expo-
sures in the workplace due to a thought that

nothing can be done, fear of job loss, concern
about confirming a diagnosis, lack of awareness
of asthma-causing agents or associations be-
tween symptoms with work, or a lack of access
to health care.’®?? The asthma disparities that
are well-described in the community are com-
pounded by the conditions and outcomes associ-
ated with WRA.

Despite these challenges, WRA is preventable
and offers opportunities to lessen overall asthma
disparities. Reducing asthma exposures in the
workplace is often more immediately achievable
than addressing other social determinants of
health that contribute to asthma inequities. Pre-
ventive actions in the workplace also protect all
workers in that environment, including future
workers. Clinicians need to include an assessment
of workplace exposure history as part of their eval-
uation of any adult patient seen for asthma,
whether preexisting or new onset, in order to
assess the critical contributing factor of work.

Chronic obstructive pulmonary disease
Chronic obstructive pulmonary disease (COPD) is
a respiratory disease defined by airflow obstruc-
tion that is not fully reversible and is associated
with chronic exposure to inhaled particles or
gases. COPD affects 4% of the global population,
causing at least 3 million deaths yearly.*° Tobacco
smoke is the most common risk factor but occu-
pational exposure to inhaled toxins is an often
underrecognized contributor. In a recent meta-
analysis, occupational exposure to vapors, gases,
dusts, and fumes accounted for 14% of cases of
COPD,*" with the population-attributable fraction
estimated at 31% in nonsmokers.*’ Worldwide,
COPD is an underdiagnosed disease, especially
among never smokers, younger individuals, and
those with mild symptoms.*> Occupational
COPD is likely to fall into this category also likely
underdiagnosed, especially for nonsmokers.*!
There is along-standing evidence of the relation-
ship between inorganic dust exposure and COPD.
The first occupational cause of COPD was noted
with coal mine dust. A clear exposure-response
relationship was found between coal dust expo-
sure and decreased lung function, regardless of
smoking habits and age. The US Coal Workers’
Health Surveillance Program demonstrates the
prevalence of airway obstruction as high as 7.7%
among never smokers and 16.4% among those
with coal worker’s pneumoconiosis, highlighting
the impact of coal dust on airways.*® Silica dust
can also contribute to chronic airway obstruction
even without silicosis.***> These findings have
been seen across both mining and nonmining in-
dustries,“ including those exposed to engineered



stone products where 23% demonstrate obstruc-
tion on pulmonary function testing.*”

The contribution of occupational exposures to
COPD differs across populations. The burden of
occupational COPD may be higher among minor-
ity populations due to higher exposure while work-
ing in hazardous industries than exposure among
nonminority workers.*® Black individuals are
more likely to be exposed to indoor air pollution
through biomass fuel usage at home and work,
which is known to cause airflow obstruction in
resource-poor settings. In the burden of obstruc-
tive lung disease (BOLD) study by Amaral and col-
leagues, biomass fuels were seen between 47%
and 96% of populations in Sub-Saharan Africa
and 70% in Lexington, Kentucky, affecting both
domestic and occupational sources of indoor air
pollution.*®

A significant proportion of COPD cases can be
attributed to inhaled particles at work, including
coal dust, silica, organic dusts, fibers, and fumes.
Disadvantaged people tend to work in these
environments while having limited access to
high-quality primary and specialty care, further
contributing to their health inequity. In addition to
contributing to the development of COPD, occu-
pational exposures in those with established dis-
ease, whether occupational or nonoccupational,
are associated with shorter walk distance, greater
breathlessness, worse quality of life, and
increased exacerbation risk.°° When seeing pa-
tients with symptoms such as breathlessness or
chronic cough consistent with COPD, clinicians
should ask about occupational exposures and
consider screening for COPD if applicable. Addi-
tionally, a complete history will enable clinicians
to counsel patients on avoidance of further exac-
erbating exposures for patients at risk of COPD
or with established disease.

Silicosis

Silicosis, a pneumoconiosis caused by inhalation
of respirable crystalline silica, has been recog-
nized as an occupational hazard for many
centuries. Industries that involve work with silica-
containing materials, such as sand and stone,
can place workers at risk of silica exposure and
silica-related disease. Once diagnosed, silicosis
is progressive and can lead to severe disability
and death, with treatment options limited mainly
to lung transplantation.®” Silicosis is, however,
preventable with reduction or elimination of silica
dust exposures in the workplace, through strate-
gies such as modified work practices, improved
ventilation, and appropriate PPE, many of which
are required in the United States under
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Occupational Safety and Health Administration
(OSHA) silica regulations.

Despite this long-recognized hazard and known
prevention strategies, large numbers of workers
continue to be affected, including in newly identi-
fied industries where changes in work practices
or the use of new materials have led to increases
in worker exposure to silica dust.>'-°2 One such
example is the emergence of silicosis in the engi-
neered stone countertop industry (also known as
artificial stone or quartz). Engineered stone, a ma-
terial made of crushed quartz bound with resins,
first became available in the 1980s and has since
increased markedly in popularity. It also contains
significantly higher levels of silica—typically up-
ward of 90% —compared with its natural stone
predecessors, such as granite (~40%-50%) and
marble (<10%).%":5% Workers who cut, polish, and
finish countertops made from engineered stone
can therefore be exposed to much higher levels
of respirable crystalline silica, increasing their risk
of developing silicosis.

Indeed, during the past decade, numerous
cases of engineered stone silicosis have been
identified among these workers in Israel, Spain,
Australia, the United States, and elsewhere.*”5*
These cases have been particularly concerning
because many have affected younger workers
with shorter durations of exposure, who have pre-
sented with accelerated disease leading to more
severe, rapidly progressive impairment and
death.*”51:5354 |n the United States, workers in
this industry diagnosed with silicosis have been
primarily Latinx, some of whom may be undocu-
mented immigrants.>3:55:%¢

The heightened risk of this severe, progressive
occupational disease among these at-risk worker
groups can exacerbate underlying health dispar-
ities. For silicosis patients with severe lung impair-
ment, lung transplantation is the only available
treatment option but undocumented individuals
may face significant barriers in pursuing this option
due to factors such as lack of health insurance,
limited financial and social resources, language
barriers, and others.>” Overall, the challenges
posed by silicosis among engineered stone coun-
tertop workers illustrate how occupational factors
can contribute to pulmonary health disparities
and the significant effort that remains for the clin-
ical, public health, and regulatory communities to
address this preventable cause of illness.

Coronavirus Disease 2019

The COVID-19 pandemic has resulted in more than
550 million cases and 6.3 million deaths worldwide
and more than 87 million cases and 1 million deaths
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in the United States as of July 1, 2022.°8 This
impact has been experienced disproportionately
by low-income communities and communities of
color. In the United States, higher rates of COVID-
19 cases, hospitalizations, and deaths have been
observed in Latino, Black, and American Indian/
Alaska Native individuals compared with White,
non-Hispanic individuals.5%-€°

The differential effects of COVID-19 on certain
communities have, in large part, magnified preex-
isting inequities. Although the drivers of disparities
in COVID-19 morbidity and mortality are multifac-
torial —reflecting long-standing discrimination and
unequal access to health care, housing, and other
resources —differences in occupational expo-
sures and risks have likely played an important
role. Workers who have continued to report to
work in person throughout the pandemic (essen-
tial workers), as well as those who work in
public-facing roles or whose work involves close
contact with others, have faced higher risks of
COVID-19 exposure and infection. The workers
who have faced these elevated risks are more
likely to be members of minority racial or ethnic
groups; Black and Hispanic workers in the United
States, for example, are disproportionately
employed in essential industries and occupations
with a higher risk of exposure to COVID-19.51-63

These statistics have played out in humerous
high-profile examples during the COVID-19
pandemic. In the early months of the pandemic,
several large COVID-19 outbreaks occurred at
meat-processing plants around the United States,
such as an outbreak at a Smithfield Foods pork
processing plant in South Dakota that led to
more than 1300 cases and 4 worker deaths, and
outbreaks at JBS Foods facilities in Colorado
and Wisconsin that led to several hundred cases
and 7 worker deaths.®*6° Workers in this industry,
who hail disproportionately from minority and
immigrant communities, have long faced higher
risks of work-related injuries from repetitive motion
tasks, rapid line speeds, and other hazards.®®
COVID-19 introduced a significant new risk;
because these facilities, designated as “critical
infrastructure” by federal executive order, largely
remained open, the crowded workplaces, lack of
PPE access, and shared worker transportation
and housing drove rapid transmission among
workers and the surrounding communities. In the
initial months of the pandemic, these workers
and communities were estimated by one study to
comprise 6% to 8% of total COVID-19 cases
and 3% to 4% of total COVID-19 deaths in the
United States®’; counties with meat-processing
facilities experienced significantly higher rates of
COVID-19 than other comparable counties.®”%°

Studies of outbreaks in these facilities confirmed
that racial and ethnic minority workers were
disproportionately affected; during the early
months of the pandemic, more than 80% of cases
of COVID-19 in agricultural processing and
manufacturing industries, including meat process-
ing, were among racial and ethnic minority
workers. Latinx workers comprise just over a third
of the meat-processing workforce but accounted
for nearly three-quarters of COVID-19 cases in
the industry between March 1 and May 31, 2020.7°

The skilled nursing facility industry has also been
heavily affected by the COVID-19 pandemic. One
of the earliest COVID-19 outbreaks in the United
States occurred in February to March 2020 at the
Life Care Center nursing home in Kirkland, Wash-
ington, which was ultimately associated with 129
COVID-19 cases, including 34 staff members,
and 23 deaths among residents and visitors.®
Similar scenes soon unfolded in nursing homes
around the country; as of June 2022, more than
1.1 million cases and nearly 2500 deaths had
occurred among skilled nursing facility staff since
the pandemic’s beginning.”! Workers in these fa-
cilities faced numerous risks, including exposure
to patients and other staff members with COVID-
19 and PPE shortages. Although PPE shortages
occurred in many health-care settings, skilled
nursing facilities typically have more limited occu-
pational health resources and less rigorous infec-
tion control and respiratory protection programs,
placing these workers at additional risk.® Skilled
nursing facilities are also primarily staffed by
health-care workers with lower levels of education
and training, such as certified nursing assistants
and personal care aides. These jobs are low-
wage and high-risk; a study by the US Department
of Health and Human Services found that more
than 20% of certified nursing assistants relied on
some form of public assistance, such as Medicaid
or food and nutrition benefits, and many worked
multiple jobs to make ends meet. These workers
also had higher baseline workplace injury rates
and limited access to paid leave.”” For these
workers at increased risk, increased work-
associated COVID-19 risk magnified preexisting
disparities.

Studies in the United States and elsewhere have
documented more broadly, which groups of
workers have been most significantly affected by
COVID-19. Analyses of COVID-19-related mortal-
ity in California in 2020 found elevated excess
morbidity and mortality rates among food and
agriculture, transportation, construction, and
manufacturing occupations. In addition, Latino
and Black working-age Californians faced higher
COVID-19 mortality rates than White workers. %73



Studies from England have also documented
elevated risk of severe disease and mortality
among groups such as transportation workers
and personal care workers, with the highest risk
of severe disease found among non-White essen-
tial workers.”*75

Studies of COVID-19 outbreaks in the United
States have also found high numbers of out-
breaks in essential industries, suggesting that
such workplaces are an important source of
SARS-CoV-2 exposure among their workers.
Studies in California and Utah identified the high-
est numbers of outbreaks in sectors such as
health care, manufacturing, retail, construction,
and transportation and warehousing.”®78 In
Utah, although Hispanic and non-White workers
comprised 24% of the workforce in affected sec-
tors, they comprised 73% of workplace outbreak-
associated cases.”®

Although it can be challenging to disentangle the
many drivers of COVID-19 disparities, a California
study attempted to estimate the contributions of
occupation and educational attainment to racial
and ethnic disparities in COVID-19 mortality. The
authors found that if all working-age Californians
had the mortality risk associated with the lowest-
risk educational and occupational groups,
COVID-19 mortality would have been reduced by
43%, with the largest risk reductions seen for Lat-
inx men and women.”® Given the contributions of
work-related risks to COVID-19 disparities, work-
place interventions, including measures such as
masking and improved ventilation, targeted vacci-
nation, paid sick leave, access to early treatment,
and others, may offer a means not only to improve
workplace health and safety but also to reduce
broader COVID-19 disparities.

Lung Cancer

Lung cancer is the most common cause of death
from cancer worldwide, causing nearly 1 in 5
(18.4%) cancer deaths. Tobacco is the dominant
cause but the International Agency for Research
on Cancer has identified 12 occupational expo-
sure factors as being carcinogenic to the human
lung: aluminum production, arsenic, asbestos,
bis-chloromethyl ether, beryllium, cadmium, hexa-
valent chromium, coke and coal gasification
fumes, crystalline silica, nickel, radon, and
soot.8%81 Occupational lung cancer is widely
underrecognized at less than 3% of the total num-
ber of estimated cases.®?® Estimates using
recoghized lung carcinogens have produced a
calculated population attributable fraction of
occupational lung cancer of 10% to 15% of all
lung cancer. Still, occupational exposures are
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only implicated in 3% of the total number of diag-
nosed cases.®>®” For example, in Great Britain,
only 22 cases per year were reported in their occu-
pational respiratory disease registry between 1996
and 2014.8°

Similarly, there are gaps in recommendations for
lung cancer screening in occupational popula-
tions. Previously, the United States Preventive
Services Task Force recognizes occupational ex-
posures as a risk factor in risk assessment for indi-
vidual patients but does not give discrete
guidelines for screening.88%° To improve dispar-
ities in screening, they updated their guidelines in
March 2021 to recommend screening in persons
aged 50 to 80 years with current or recent smoking
and a 20-pack-year history of smoking. Instead,
the National Comprehensive Cancer Network
and the American Society of Thoracic Surgeons
have developed guidelines for including additional
risk factors, which include occupational risk fac-
tors, recommending screening people 2 greater
than 50 years with a 20-pack-year smoking history
if they have additional risk factors for lung cancer
including occupational exposures.®® Otherwise, a
30-pack-year history would be required. In the Na-
tional Lung Screening Trial, African-Americans
had a higher rate of lung cancer and were more
likely to report occupational exposure, including
6.5% to silica and 4.7% to asbestos.®! Lack of
clear guidance on lung cancer screening in occu-
pational populations can lead to delayed lung can-
cer diagnosis especially affecting minority
populations, although recent steps have been
taken to reduce disparities by lowering the smok-
ing requirement.

STRATEGIES FOR IMPROVING EQUITY
Clinical Strategies

Equity in pulmonary health can be improved by
addressing occupational contributors to dispar-
ities. Clinicians have a vital role to play in this pro-
cess. One key step is talking with patients about
their work, which does not happen often enough.
For instance, multiple studies have documented
poor patient-provider communication about work
among patients with asthma. In one survey of
more than 50,000 ever-employed adults with cur-
rent asthma, 46% of whom had possible WRA,
fewer than 15% of respondents reported ever hav-
ing any communication with a health-care provider
about asthma and work.'® Interviews with 142 pa-
tients with welding-related asthma reported by
physicians and other providers to a state’s WRA
surveillance system found that fewer than half of
the patients knew they had WRA.®? Both primary
care physicians and specialists have been found
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Box 1
Components of an occupational history for
respiratory disease®-192109

e Screening questions

o What kind of work do you do?

o Do you think your breathing problems are
related to your work?

o Are your symptoms better away from
work?

o Have you ever been exposed to dusts,
fumes, or chemicals at work?

e Detailed inquiry (prompted by responses to
screening)

o Chronological job history: employers, in-
dustries, job titles, duties and tasks, years
of employment

o Inhalational exposures and controls (venti-
lation, PPE)

o Onset, duration, and frequency of symp-
toms in relation to work tasks

o Coworkers with similar symptoms or respi-
ratory diagnoses

o Review of safety data sheets for identified
exposures

to have difficulty identifying WRA, taking occupa-
tional histories, and educating their patients about
the relationship between the workplace and
asthma.®® Similar challenges have been docu-
mented for chronic bronchitis.®*

Closing these communication gaps starts with
taking an occupational history (Box 1). Yet many
clinicians either lack the training or experience to
navigate this conversation or focus on a narrow
set of exposures and workplaces with which they
are already familiar.°>°°-°7 Atargeted occupational
health curriculum in medical school could improve
the history-taking skills of future clinicians.®® For
clinicians already in practice, many sources of in-
formation about occupational exposures and their
health effects are available from governmental
and nonprofit entities, including several searchable
online databases (Table 2).°8°° In addition, manu-
facturers are required by the OSHA to transmit
information about the potential hazards of chemi-
cals to employers and employees using standard-
ized Safety Data Sheets.'°° Although some trade
secret chemical information can be withheld, phy-
sicians and other health professionals providing
services to exposed employees have the right to
obtain the trade secret information from the manu-
facturer. With patient permission, health-care pro-
viders also can contact employers directly for

additional information about workplace conditions,
processes, and potential exposures.

Beyond knowledge barriers, time constraints in
clinical encounters limit the collection of
adequately detailed information about work,%”:9
Self-administered questionnaires that assess
workplace exposures have been developed for
general occupational diseases and for many lung
diseases, including asthma, lung cancer, and inter-
stitial lung disease.’®?71%¢ Using such question-
naires in the clinical setting could foster more
efficient communication between patients and pro-
viders. In addition, the adoption of clinical decision
support tools and incorporation of standardized
occupational data into health information technol-
ogy systems show promise for improving the timely
recognition of work-related diseases.’%”-1%8

For occupational lung diseases generally,
patient-provider communication gaps can lead to
delays in diagnosis, treatment, and cessation of
causative workplace exposures, resulting in
increased morbidity and health-care utilization
and contributing to health disparities.®99:109-11"
Although respiratory diseases in their later stages
present with pronounced lung function impairment,
workers typically present with more subtle clinical
findings or may be asymptomatic in their early
stages. For example, employer-provided clinical
screening for silicosis, including chest x-ray and
spirometry, is mandated for silica-exposed
workers under OSHA regulations. However, the
analysis of OSHA inspections has indicated that
few employers are complying.''? When workers
do develop respiratory symptoms, they may face
barriers in seeking medical care, such as limited
health-care access, language barriers, and hesita-
tion to interface with the medical system. More-
over, when they do present to care, accurate
diagnosis may be delayed if providers do not ask
about or recognize occupational associations.
Additionally, delayed diagnosis can lead to worse
outcomes in many respiratory diseases. In COPD,
delayed diagnosis is associated with a higher exac-
erbation rate and increased comorbidities.' '

Once work-related lung disease is identified, cli-
nicians can also affect disparities through appro-
priate disease management. James and
colleagues provide an excellent summary of re-
sources available to clinicians managing occupa-
tional lung disease, including information on
workers’ compensation, family and medical leave,
and reasonable accommodations.®® Unfortu-
nately, one obstacle that patients with work-
related diseases generally face is access to care
because many practices do not accept workers’
compensation insurance.'' Another challenge is
that requests for workplace accommodations
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Table 2
Sources of information about occupational exposures and health effects
Source Details
OSHA Safety and health topics: https://www.osha.gov/topics
Establishment search: https://www.osha.gov/pls/imis/
establishment.html
NIOSH Safety and health topics: https://www.cdc.gov/niosh/

topics/default.html

Association for Occupational and
Environmental Clinics

Exposure code system (includes asthmagens): http:/
www.aoecdata.org/Default.aspx

Hazard Evaluation System and Information
Service (HESIS), California Department of
Public Health

Chemical and other workplace hazards: https:/www.
cdph.ca.gov/Programs/CCDPHP/DEODC/OHB/HESIS/
Pages/HESIS.aspx

Haz-Map

Hazardous chemicals and occupational diseases
database: https://haz-map.com/

National Library of Medicine, PubChem

Hazardous Substances Data Bank: https:/pubchem.
ncbi.nlm.nih.gov/source/11933

Safety Data Sheets

Required by OSHA's Hazard Communication Standard:

https://www.osha.gov/sites/default/files/
publications/OSHA3514.pdf

Employers

Health and Safety official or other manager, with
patient’s permission

such as respiratory protection, job restrictions, or
job transfer can risk job loss if overly restrictive
but lead to ongoing exposure if inadequate.” Job
loss can leave workers without a source of income.
Furthermore, if an individual cannot work due to
severe disease, they may have limited access to
disability and health benefits, depending on their
insurance and immigration status. In challenging
or unfamiliar circumstances related to occupa-
tional pulmonary disease, referral to an occupa-
tional medicine specialist for further evaluation
and management is recommended; the Associa-
tion for Occupational and Environmental Clinics
provides a directory of member clinics (http://
www.aoec.org/directory.htm).

Other Strategies

Ultimately, improving equity in pulmonary health
requires preventing occupational exposures that
cause lung disease. The identification of work-
related lung disease affords an opportunity to not
only care for the patient with disease but also
potentially identify and prevent additional cases
among coworkers. Although clinicians can advo-
cate with the employer directly for improvements
to workplace conditions, the involvement of regu-
latory and public health authorities is often war-
ranted. OSHA (or Mine Safety and Health
Administration [MSHA], for the mining industry) is
the regulatory agency tasked with setting and

enforcing regulations for recognized hazards. Cli-
nicians, patients, and others can file a complaint
with OSHA, which prompts investigation and, un-
der certain conditions, inspection of the workplace
(https://www.osha.gov/workers/file-complaint).

In some situations, standards for exposures do
not exist. This may be because a recognized haz-
ard is not regulated, such as indoor dampness and
mold exposures that are associated with asthma
and hypersensitivity pneumonitis.’’® Under these
circumstances, OSHA’s regulatory enforcement
role is limited to the General Duty Clause, which
requires that employers provide a workplace free
from recognized hazards. When a problem is just
emerging, as was flavoring-related lung disease
in the early 2000s''® and bronchiolitis, alveolar
ductitis, and emphysema (BADE), more
recently,”'” there are no applicable regulations.
Consultation with state public health authorities
or the National Institute for Occupational Safety
and Health (NIOSH), part of the Centers for Dis-
ease Control and Prevention, can lead to multidis-
ciplinary inquiry and the development of an
evidence base for causality and prevention.''® In
particular, NIOSH’s Health Hazard Evaluation pro-
gram is a unique resource for site-specific investi-
gation of new and recurring hazards (https://www.
cdc.gov/niosh/hhe/default.html).

Public health surveillance for occupational lung
disease can contribute to prevention by identifying
changes in disease patterns that merit further
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investigation, such as a cluster of asthma associ-
ated with a particular workplace or cases of severe
silicosis among young workers across an indus-
try.53119 With the exception of several industry-
specific programs, including Congressionally
mandated surveillance of coal miners by NIOSH'2°
and California’s Flavoring Industry Safety and
Health Evaluation Program,'?" surveillance for
occupational lung disease in the United States re-
lies in large part on data derived from medical and
vital records. Clinicians can improve the sensitivity
of public health surveillance by routinely docu-
menting information on employment and occupa-
tional exposures for patients with lung disease.”
This step is crucial because even if a relationship
to work is not evident or established at the individ-
ual level, examination of aggregate clinical data
may reveal an occupational burden that informs
future preventive measures.*’

Several approaches beyond government merit
mention. Labor unions have traditionally played
an important role in advocating for workplace
health and safety measures and are associated
with improved health outcomes for workers.'??
Although union membership among private-
sector workers declined to 6% in 2021,'?® recent
strikes by teachers, successful union drives at
major companies such as Amazon and Starbucks,
and increases in petitions for union elections are
notable.””® These developments suggest
renewed opportunities to improve equity through
the innovative design of employment contracts
to address workplace conditions and other social
determinants of pulmonary health.'?>2% Further-
more, workers could benefit from legal advocacy
to educate them about their legal rights to mitiga-
tion of adverse workplace conditions and about
available protections from employer retaliation, a
need that has been documented for patients
with occupational asthma.?¢ In addition, beyond
its benefits in direct compensation to injured
workers, litigation is a potential mechanism to
highlight the harm of particular exposures to
workers and drive change, as has occurred with
asbestos.®* Finally, there is need for continued
growth in product stewardship programs and
laws requiring manufacturers to consider holistic
costs to human health and the environment. The
push to increase awareness and engagement
among consumers has the potential to positively
affect workers and improve equity in pulmonary
health.27:128

SUMMARY

Occupational exposures are important social de-
terminants of health to consider in respiratory

health disparities. Occupation and associated ex-
posures must be included in the socioecological
models of health because work exposures
contribute to health inequities and respiratory
health. In this review, we have highlighted some
of the most demonstrative examples of respiratory
diseases affected by occupational exposures.
These include asthma, COPD, silicosis, COVID-
19, and lung cancer. Although this list is not
comprehensive, it illustrates the critical role that
occupational exposures play in ongoing respira-
tory disparities. Future studies to address the
interrelatedness between one’s work and environ-
ment are necessary to begin the process of
improving health equity.

Overall, we recommend that clinicians take a
broad approach when considering how occupa-
tion interacts with other social factors when caring
for patients with lung disease. This approach will
provide a framework to identify the full comple-
ment of modifiable and preventable risk factors
that must be addressed to improve care for pa-
tients with high-risk occupational exposures. For
example, a clinician who knows that 15% to
54% of adult asthma is attributed to workplace ex-
posures will understand the importance of inter-
viewing their patients to identify potential
workplace exposures and providing them with
avoidance counseling.'*'® Addressing and under-
standing social determinants of health, including
occupational contribution, is a critical step to
achieving respiratory health equity.

CLINICS CARE POINTS

e Integrate an occupational history as part of
patient care.

e Consider how respiratory diseases are
affected by both structural and individual-
level factors in occupational exposures.

e Develop a treatment approach to integrate
workplace exposures into disease interven-
tions.
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