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Abstract

Background: Occupational lung diseases (OLDs) remain a persistent global health burden, disproportionately affecting
workers in high-risk industries like mining, construction, and manufacturing. Despite known causative agents, late diagnosis
and fragmented care contribute to progressive, irreversible morbidity. Aim: This narrative review aims to synthesize current
evidence on the structure, function, and impact of interdisciplinary teams (IDTs) integrating Occupational Medicine,
Radiological Technology, Nursing, Pharmacy, and Preventive Medicine in the early detection and prevention of OLDs.
Methods: A comprehensive literature search was conducted in PubMed, Scopus, and CINAHL databases (2010-2024) using
keywords related to interdisciplinary care, occupational lung disease, and the specified disciplines. Included literature comprised
systematic reviews, cohort studies, clinical guidelines, and policy documents. Results: The review identifies that effective IDTs
operate through a coordinated continuum: from primary prevention (exposure control, policies) to secondary prevention
(systematic surveillance using spirometry and standardized imaging) and tertiary management (integrated patient care,
rehabilitation, and counseling). Key themes include the centrality of standardized radiological classification (ILO/IRSST), the
nurse as a care coordinator, the pharmacist’s role in inhaler stewardship, and the use of population-level data to guide policy.
Conclusion: Siloed approaches are insufficient against complex OLDs. A proactive, integrated IDT model significantly
enhances early detection, improves individual patient outcomes, and informs broader public health prevention strategies.
Institutional and policy  support  for  formalized IDT  implementation is  urgently  needed.
Keywords: Interdisciplinary Care; Occupational Lung Diseases; Early Detection; Primary Prevention; Radiology
Classification.

Introduction
Occupational  lung  diseases (OLDs),

(Blanc, 2012; Doney et al., 2019). The personal and
socioeconomic costs are profound, leading to

including pneumoconioses (e.g., silicosis, coal
worker’s pneumoconiosis), occupational asthma,
asbestosis, and chronic obstructive pulmonary disease
(COPD) related to workplace exposures, represent a
major yet preventable public health challenge (World
Health Organization, 2021). Despite a century of
scientific knowledge linking dusts, fumes, and gases
to respiratory pathology, these diseases persist and, in
some regions, are resurgent (Cullinan et al., 2017
Vanka et al., 2022). The global burden remains stark,
with an estimated 20% of adult asthma and 15-20% of
COPD cases attributable to occupational exposures

premature mortality, significant disability, and
substantial healthcare expenditure (Blanc et al., 2019).

The tragedy of OLDs is compounded by their
latent progression; symptoms often manifest only after
irreversible damage has occurred, rendering early
detection a paramount objective (Hoy & Brims, 2022).

Traditional, siloed approaches to occupational
health—where  exposure  assessment,  clinical
diagnosis, and patient ~ management  are

disconnected—have demonstrably failed to curb this
epidemic (Fishwick et al., 2023). This review posits
that a structured, interdisciplinary team (IDT) model,
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integrating the distinct yet complementary expertise of
Occupational Medicine, Radiological Technology,
Nursing, Pharmacy, and Preventive Medicine, is not
merely beneficial but essential for an effective defense
against OLDs. This model must span the entire
spectrum of prevention, from eliminating hazards at
the source to managing advanced disease.
Conceptual Framework and  Operational
Continuum

The interdisciplinary team model in
healthcare is founded on the premise that complex
problems require collaborative solutions, with distinct
professionals contributing their expertise towards a
shared patient- or population-centered goal (Kdrner et
al., 2023). In the context of OLDs, this moves beyond
simple  consultation to active, coordinated
collaboration across the prevention cascade. The team
operates along a continuum: Primary Prevention aims
to eliminate or reduce exposure (the realm of
occupational hygienists, engineers, and preventive
medicine); Secondary Prevention focuses on early
detection in exposed but asymptomatic workers
(involving screening via radiology, spirometry, and
nursing assessment); and Tertiary Prevention manages
diagnosed disease to prevent worsening and disability
(engaging clinicians, pharmacists, and rehabilitative
services) (Murphy, 2018). This integrated approach
ensures that a radiographic finding of early
pneumoconiosis, for instance, triggers not only
clinical follow-up but also a re-evaluation of
workplace controls and individual counseling on
smoking cessation and inhaler technique. The
effectiveness of such a model hinges on clear
communication  protocols, mutual respect for
professional domains, and shared electronic health
records that facilitate information flow (Rohwer et al.,
2023). The following sections deconstruct the specific,
indispensable roles of each discipline within this
cohesive framework.
The Foundation of Exposure Assessment and
Workplace Surveillance

The occupational physician serves as the
bridge between the workplace and the clinic,
providing the foundational context for all subsequent
actions (De Matteis et al., 2022). Their role begins
with a meticulous occupational history, which remains
the cornerstone of identifying work-relatedness, yet is
often inadequately performed in general practice
(Oliveira et al., 2018). Beyond diagnosis, their critical
function is in exposure assessment and workplace
surveillance. This involves collaborating with
industrial  hygienists to characterize exposure

profiles—identifying specific agents (crystalline
silica, isocyanates, ashestos), their concentrations,
durations, and the effectiveness of existing
engineering and administrative controls (Madsen et
al., 2023).

This data is vital for identifying high-risk
cohorts requiring targeted screening programs. The
occupational medicine specialist interprets clinical
and screening findings not just for the individual, but
as sentinel health events that may indicate broader
control failures in the workplace (Zhou et al., 2020).
They are thus key in initiating the feedback loop from
the clinic back to the worksite, advocating for
enhanced primary prevention measures. Furthermore,
they navigate the complex medico-legal landscape of
workers’ compensation, a process essential to patient
support but daunting without expert guidance (Weir et
al., 2022).

Radiological Technology and the Imperative of
Standardized Classification

Radiological imaging, particularly chest
radiography ~ and  high-resolution ~ computed
tomography (HRCT), is the principal tool for detecting
and classifying parenchymal lung changes
characteristic of pneumoconiosis (Table 1). Its utility,
however, is wholly dependent on standardization and
expert interpretation (Mazzei et al., 2019). The
International Labour Office (ILO) International
Classification of Radiographs of Pneumoconioses, and
its digital equivalents, provides a globally recognized,
semi-quantitative framework for describing opacities,
profusion, and pleural changes (Muszynska-Graca et
al., 2016). Consistent use of this system by certified B-
readers (in the US) or NIOSH-certified radiologists is
critical for surveillance consistency, epidemiological
tracking, and legal adjudication (Gowda et al., 2021).

The role of the radiologic technologist is
paramount in obtaining high-quality, standardized
posterior-anterior chest radiographs that meet I1LO
technical criteria, as poor technique can lead to
misclassification (Wu et al., 2020). For more sensitive
detection, particularly in diseases like silicosis or
asbestosis, HRCT is superior. Standardized reporting
systems, such as the International Classification of
HRCT for Occupational and Environmental
Respiratory Diseases (IRSST), are now emerging to
provide similar consistency for CT (Chung et al.,
2021). The radiologist’s report, using these
classifications, provides the objective evidence of
disease that triggers the next stages of the IDT
response, from individual clinical management to
workplace investigation (Matyga et al., 2023).

Table 1: Standardized Imaging Classifications for Occupational Lung Disease Surveillance

Classification Imaging Primary Purpose Key Components

System Modality

ILO Chest Epidemiological surveillance, Profusion (0/- to 3/+), shape/size of
International Radiography disability assessment, small opacities, pleural abnormalities,
Classification (CXR) screening. symbols.
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IRSST High- Early
Classification

detection, Parenchymal abnormalities (nodules,

Resolution CT characterization of complex ground-glass, fibrosis), distribution,

(HRCT) pathology, differential pleural plaques/thickening,
diagnosis. honeycombing.
NIOSH B- CXR Ensuring qualified, consistent Demonstrated proficiency in applying
Reader (Primarily) interpretation for ILO classification via examination.

Certification
the USA.

legal/regulatory purposes in

The Nexus of Coordination, Education, and
Symptom Assessment

The nurse, particularly the occupational
health nurse, functions as the operational nexus of the
IDT, embodying roles as coordinator, educator,
assessor, and patient advocate (Hessels et al., 2023).
In screening programs, nurses are often the first point
of contact, administering detailed respiratory and
smoking histories, coordinating spirometry testing,
and ensuring proper follow-up for abnormal results
(Webber et al., 2022). Their longitudinal relationship
with  workers—often through periodic health
surveillance—positions them uniquely to detect subtle
changes in respiratory symptoms or functional status
over time (Yakuwa et al., 2018).

A core nursing function is patient education.
This includes explaining the purpose of surveillance,
the meaning of test results, the critical link between
exposure and disease, and the profound importance of
smoking cessation (Rinne et al., 2022). For the
diagnosed patient, the nurse coordinates care
transitions, facilitates referrals for pulmonary
rehabilitation, and provides ongoing support for
managing chronic breathlessness and cough (San Ko
et al., 2019). Their role in promoting adherence to
complex management plans, including medication
regimens, is invaluable. By building trust and
providing clear communication, nurses bridge the gap
between medical jargon and patient understanding,
empowering individuals to engage actively in their
own health and prevention (Whitehead et al., 2022).
Optimizing Therapeutic Management and Inhaler
Stewardship

The pharmacist’s expertise is crucial in the
tertiary prevention and management phase, ensuring
that pharmacotherapy is safe, effective, and
appropriately used. Many OLDs, such as occupational
asthma or COPD, require inhaled medications
(corticosteroids, long-acting bronchodilators) (Reddel
et al., 2022). Incorrect inhaler technique is notoriously
common, leading to suboptimal drug delivery and
poor disease control (Usmani et al., 2018).
Pharmacists provide dedicated inhaler technique
training, assess adherence, and counsel on potential
side effects, directly impacting clinical outcomes
(Bosnic-Anticevich et al., 2023). They also play a key
role in medication reconciliation, preventing
dangerous interactions, particularly in older workers
with comorbidities (Al-Worafi, 2023).
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Furthermore, in managing conditions like
silicosis-associated progressive massive fibrosis
(PMF), where there may be trials of off-label or novel
therapies, the pharmacist’s knowledge of drug access
schemes, monitoring parameters, and patient support
programs is vital (Saito et al., 2019). Their
contribution extends to primary prevention through
involvement in workplace vaccination programs (e.g.,
influenza, pneumococcal) for at-risk workers, thereby
reducing the burden of respiratory infections that can
exacerbate underlying OLDs (Aldajani & Aldosari,
2023).

Preventive Medicine and Public Health from Data
to Policy and Population-Level Action

The preventive medicine and public health
specialist provides the macro-level perspective,
translating individual and workplace data into
population-level strategies. They analyze aggregated
surveillance  data—from ILO  classifications,
spirometry results, and exposure registries—to
identify trends, emerging risks (e.g., in new industries
like engineered stone fabrication), and high-risk
demographic groups (Hall et al., 2020). This analysis
is fundamental for advocating evidence-based
regulatory change, such as lowering permissible
exposure limits (PELs) for silica, which remains a
primary prevention cornerstone (Rey-Brandariz et al.,
2023). They design, implement, and evaluate the
effectiveness of broad interventions like mandatory
industry-wide screening programs, public awareness
campaigns, and statewide smoking cessation
initiatives tailored to blue-collar workers (Merchant et
al., 2021). Their work ensures that the lessons learned
from individual cases and specific worksites are
leveraged to protect broader worker populations. By
embedding health impact assessments into industrial
policy, they strive to prevent disease before the worker
ever enters a hazardous environment (Harris-Roxas et
al., 2012).

Case Study of Engineered Stone Silicosis

The recent, rapid global emergence of severe
silicosis among workers fabricating engineered stone
countertops provides a potent case study for the urgent
need for IDTs (Hoy, 2021). Traditional, fragmented
systems failed these workers. An effective IDT
response would involve: Preventive Medicine/Public
Health mandating emergency surveillance and
triggering regulatory reviews of silica PELs (Rupani,
2023). Occupational Medicine identifies at-risk
workshops and implements exposure
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controls. Radiology applies standardized ILO/IRSST
classifications to identify early, aggressive disease
patterns (Jones et al., 2020). Nursing coordinates
screening clinics, provides education on the acute risk,
and supports diagnosed workers. Pharmacy managing

complex cough and breathlessness symptoms, and
ensuring optimal inhaler use for any obstructive
component. This synergy is essential for a rapid public
health response (Table 2).

Table 2: Core Functions of the Interdisciplinary Team Across the Prevention Spectrum

Discipline Primary Prevention Secondary Prevention Tertiary Prevention
(Screening) (Management)

Occupational Exposure assessment, Risk cohort identification, Diagnosis, impairment

Medicine control recommendations, interpreting screening results assessment, workers’

policy advocacy. in work context. compensation liaison.

Radiology -- Standardized image Monitoring disease
acquisition (Tech) & progression, assessing
interpretation (Physician) complications.
using ILO/IRSST.

Nursing Health promotion education.  Symptom assessment, Care coordination, patient
spirometry coordination, and education, support, and
patient communication. rehabilitation liaison.

Pharmacy Workplace vaccination - Inhaler stewardship,

programs. medication counseling, and
adherence support.

Preventive Population-level policy, Design & evaluation of Development of clinical

Medicine regulation, and health surveillance programs, data guidelines and outcome

impact assessment.

analysis.

research.

Challenges and Barriers to Implementation

Despite its  logic, the  widespread
implementation of formal IDTs for OLDs faces
significant barriers. Financial models often silo
reimbursement, with no payment mechanism for team
conferences or preventive coordination (Kwan et al.,
2023). Professional territorialism and a lack of
understanding of other disciplines’ contributions can
hinder collaboration (O’Reilly et al., 2017). In many
regions, particularly low- and middle-income
countries with large informal work sectors, access to
any specialized occupational health service, let alone
an integrated team, is  severely limited
(Shaykhlislamova et al., 2022). Even where resources
exist, inconsistent data systems impede seamless
information sharing between workplace health
services, hospitals, and public health agencies (Joosen
et al., 2022). Furthermore, workers' fear of job loss or
retaliation may deter participation in screening
programs, undermining early detection efforts unless
strong trust and confidentiality safeguards are in place
(Sinclair et al., 2020).
Conclusion and Future Directions

Occupational lung diseases are not historical
relics but ongoing, preventable tragedies. Combating
them requires a paradigm shift from reactive,
fragmented care to proactive, integrated systems
thinking. As this review demonstrates, the
interdisciplinary  team  model—harnessing  the
synergistic strengths of occupational medicine,
radiological technology, nursing, pharmacy, and
preventive medicine—provides the most robust
framework for early detection, effective management,
and, ultimately, primary prevention. The evidence is
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clear: standardized radiology drives surveillance,
nursing coordination ensures continuity, pharmacy
expertise optimizes treatment, and public health
analysis guides policy. Future efforts must focus on
overcoming implementation barriers by developing
sustainable funding models, fostering
interprofessional education, advocating for stronger
regulations, and leveraging digital health technologies
to connect team members and data streams. The health
of the global workforce depends on our collective
commitment to building and sustaining these
multisystem defenses.
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