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Abstract: Occupational exposure to infectious agents is a significant global public health problem, affecting millions
of workers across many diverse sectors. From healthcare and laboratory settings to agriculture, waste management,
public safety, and emerging economy environments, employees face varying degrees of biological risk that may
incriminate in acute or chronic infections. This article explores the concept of occupational infections, their
epidemiology, major sources and transmission pathways, risk factors, commonly seen infectious diseases in different
professions, preventive strategies, regulatory frameworks, and also future directions in protecting workers’ health.
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INTRODUCTION and for designing effective workplace health and safety

Occupational health traditionally tries to address policies.

physical, chemical, mechanical, and ergonomic hazards

related to various occupations [1]. However, biological Concept and Definition of Occupational Infections

Hazards, in particular infectious agents, are increasingly Occupational infections are diseases caused by various

recognized as critical workplace concerns. Workers in microbes and other biological agents that workers may

many environments face exposure to microorganisms be able to acquire due to certain conditions present in

like bacteria, viruses, fungi, parasites, and prions that their workplace [5]. These infections may arise:

are able to cause disease [2]. The rise of globalization,

climate change, expanding animal-human interfaces, e Directly from exposure to infected humans,

and high-density urban work settings has increased animals, or other environmental sources.

these risks of infections occurring as occupational e Indirectly via contaminated surfaces, aerosols,

hazards [3]. Here, a distinction has to be made between instruments, or waste

occupation and profession. Occupation is just the job of o By means of vectors like mosquitoes, ticks, fleas,

any person or that which keeps him or her occupied. or rodents that are present in the work environment

Profession, On the other hand, required formal training

or certification. Biological agents which cause occupational
infections include

Infections acquired at work not only impose a burden e Bacteria (e.g, Mycobacterium tuberculosis,

the workers but also impact their families, communities, Brucella spp., Leptospira spp.)

healthcare systems, and national economies. Outbreaks e Viruses (e.g., hepatitis B and C, HIV, hantavirus)

of Ebola, SARS, MERS-CoV, COVID-19, and e Fungi (e.g., Histoplasma, Aspergillus)

Zikavirus infections  have demonstrated ~ how e Parasites (e.g., Plasmodium spp., Leishmania) that

occupationally exposed groups like healthcare workers, are seen villagers and after floods.

laboratory personnel, first responders, and animal
handlers , can act as both victims and vectors of disease
transmission [4].

e Prions (e.g., in certain laboratory settings and in
abattoir workers. Ritualistic cannibalism was seen
in tribal people which ked to Kuru, one of the

. . . ) . earliest mentioned prion diseases in man)
Understanding the nature of occupational infections is

therefore crucial and fundamental for risk mitigation These infections can range from mild and self-limiting

to severe, chronic, or fatal.

©The Author(s): This is an open-access article distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0
International License (CC BY-NC 4.0) that ensures authors retain full ownership of their published work. This license permits any non- 288
commercial use, sharing, adaptation, distribution, and reproduction in any medium or format, as long as appropriate credit is given to

the original authors and the source.



Pal J et al.; Grn Int J Apl Med Sci, Nov-Dec, 2025; 3(6):288-293

Epidemiology and Global Burden

The true burden of occupational infections is grossly
underestimated due to many factors like underreporting,
misdiagnosis, stigma, and variable legal definitions.
Nevertheless, the International Labour Organization
(ILO) has estimated that millions of workers globally
contract infectious diseases annually due to exposure at
workplace.

Healthcare workers alone experience a
disproportionately high incidence of bloodborne viral
infections, with needlestick injuries leading to hundreds
of thousands of exposures per year [6].

Outbreaks of zoonotic diseases disproportionately affect
farmers, veterinarians, slaughterhouse workers, and
wildlife handlers [7].

Climate-sensitive infections (like malaria, dengue, and
Lyme disease) increasingly threaten those who are
working outdoor [8].

Occupational infections are therefore not restricted to
any single region or sector; they are seen in both high-
income and low-income countries and are found in both
formal and informal workers.

4. Routes and Mechanisms of Transmission:-
Understanding transmission pathways for these
infections is crucial for designing preventive strategies.
Common occupational routes for infections include:

Direct Contact

Workers may come into contact with infectious
materials such as blood, body fluids, respiratory
droplets, animal tissues, or contaminated soil.
Examples:

Skin contact with infected animals (e.g., anthrax)

Handling contaminated human body fluids (e.g.,
hepatitis B in healthcare)

Bite of animals, like Rabies from bite of stray dogs.
This happens more with animal handlers.

Inhalation of Aerosols and Droplets
Airborne transmission plays a major role in

e  Tuberculosis (TB)

e COVID-19 and other respiratory viruses like
bird flu and Swine flu.

e  Fungal spores from soil or bird droppings (like
histoplasmosis)

e Workers in enclosed spaces or those
performing aerosol-generating procedures are
also at profound risk of acquiring these
infections.

Percutaneous Exposure

Needlestick injuries, cuts, or punctures allow pathogens
to enter the bloodstream. The agents thus transmitted
are HBV, HCV and HIV. High-risk is seen among:

Healthcare workers
Laboratory personnel
Waste handlers

Sailors and truck drivers.

Vector-Borne Transmission
Outdoor and agricultural workers may be exposed to:

e Mosquito-borne  diseases (like malaria,
dengue), seen more in farmers and agricultural
labourers.

e Tick-borne infections (like Lyme disease). It
occurs due to bite of Hard tick (like lone star
tick or Amblyomma americana).

e  Sandfly-borne illnesses (visceral
leishmaniasis): This occurs more in kutcha or
earthen houses where the crevices lead to
accumulation of sand flies.

Fecal-Oral Route
Contamination of hands, surfaces, or food sources may
lead to infections such as:

e Viruses: Hepatitis A, Norovirus, Salmonella
spp.

e Parasites: Raccoon roundworm may be
transmitted by feco oral route after handling
raccoon faeces containing the roundworm
Baylisascaris procyonis.

Environmental Exposure
Workers may inhale or contact pathogens existing
naturally in workplaces:
e Mold spores in damp buildings: They lead to
invasive Aspergillosis.
e Legionella in water systems: May lead to
Legionnaires disease (interstitial pneumonia
due to Legionella pneumophila).

Bacteria in sewage or waste sites

High-Risk Occupations and Associated Infections
Healthcare Workers

Healthcare personnel are among the most studied
groups and have to face diverse biological hazards.

Common infections include

e Bloodborne pathogens: like Hepatitis B virus
(HBV), hepatitis C virus (HCV), and HIV.

e Airborne diseases: These include Tuberculosis,
influenza and measles.

e Emerging pathogens: SARS-CoV-2, Ebola
virus and Nipah virus are Emerging pathogens.

e Hospital-acquired infections (HAIs): MRSA or
Methicillin Resistant Staphylococcus aureus is
notorious for causing lungs and skin
infections, and C. difficile is responsible for

0l
koc‘m; Copyright: © Author(s), 2025. Published by Greenfort International Journal of Applied Medical Science | This is an open-access article
distributed under the terms of the Creative Commons Attribution-NonCommercial 4.0 International (CC BY-NC 4.0) License. 289



Pal J et al.; Grn Int J Apl Med Sci, Nov-Dec, 2025; 3(6):288-293

causation of Antibiotic Associated Diarrhoea
(AAD).

Risk factors

o Needlestick injuries: These are capable of
transmitting HBV, HCV and HIV.

e Contact with infectious patients: This may
trasmit Tuberculosis, COVID-19 and other
infections.

e Inadequate personal protective equipment
(PPE): This also transmits Bird flu, Swine flu
and COVID-19.

e Performing invasive procedures: This may
pose a risk of transmitting HIV, CMV and
other infections.

Laboratory Personnel
Labs handling infectious agents pose specialized
risks such as

o Brucellosis ( also seen frequently in milkmen)

e Q fever ( seen mainly on soldiers, transmitted
by Coxiella burnetti)

e Viral hemorrhagic fevers (like KFD, Lassa and
Marburg viruses). KFD is seen mainly in
jungle safaris and monkeys act as reservoirs,
while Hard ticks (Hemophysalis spp.) act as
vectors.

e  Tuberculosis: Personnel working in TB lab are
prone to develop cervical and pulmonary
Tuberculosis.

e Accidental inoculation with live cultures:- This
may transmitting CMV and Anthrax. Fungal
infections like Sporotrichosis may also occur
with lymphocutaneous spread.

e Improper handling, equipment failure, or
procedural errors can also lead to outbreaks
among laboratory workers.

Agricultural and Livestock Workers
Close contact with animals increases zoonotic disease
risks.

Examples
Anthrax in wool sorters and farmers. This is why
Anthrax is also called wool sorters’ disease.
Brucellosis from handling infected cattle or goats.
Milking infected cows is also a risk factor.
e Leptospirosis from contaminated water:
The bacterium is mostly found in stagnant
and dirty water. Transmission can be oral
or Percutaneous.
e Avian influenza from poultry exposure:-
In man Avian Influenza has about 40-50%
mortality.
e Rabies among animal handlers

Waste Management and Sanitation Workers
Contact with sewage, garbage, and medical waste
exposes workers to:

Hepatitis A and Hepatitis E.

Tetanus

Leptospirosis

Gastrointestinal infections

Bloodborne pathogens from improperly
discarded sharps

Construction and Demolition Workers
Environmental disturbances can aerosolize infectious
spores.

Typical infections
e Histoplasmosis
e Coccidioidomycosis (“Valley fever” or Desert
Rheumatism)
e Legionellosis from contaminated dust or water
systems
o Agspergillosis from construction sites.

Public Safety Workers

e Police, firefighters, paramedics, and
emergency responders may encounter:

e Bloodborne pathogens like Plasmodium spp.,
HBV and HCV.

e  Tuberculosis: caused by M. tuberculosis.

e Meningococcal infections: This spreads via
aerosolized route in crowded settings.

e Zoonotic diseases during animal rescues or
disaster response: Plague and Bird flu can
occur.

Hospitality, Travel, and Service Industry Workers-
Diarrhoea may occur (Travellers’ diarrhoea due to
ETEC or Enteroroxigenic E. coli).

Large employee—customer interactions increase the
risk of

e Influenza

e Norovirus

e COVID-19

e Foodborne infections

Research and Biotechnology Workers

Exposure to genetically modified organisms and
experimental agents requires specialized biosafety
protocols to prevent infection or environmental release.

Factors Increasing Occupational Infection Risk
e Inadequate Training
e Improper handling of infectious materials, PPE
misuse, and lack of awareness heighten risk.

Poor Workplace Hygiene
Overcrowded conditions, inadequate ventilation, and
insufficient sanitation increase transmission.

Lack of Immunization
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Workers who are unvaccinated against preventable
diseases such as hepatitis B or influenza are naturally
more vulnerable.

Work Pressure and Fatigue
High workloads and extended shifts (common in
healthcare) contribute to procedural errors.

Insufficient Protective Measures
Lack of PPE, safety-engineered devices, and proper
waste management elevate exposure.

Notable Occupational Infections by Etiology
Bacterial Diseases
e Tuberculosis: Major risk for healthcare staff,
prison workers, and miners.
o Brucellosis: Affects veterinary staff, milkmen
and agricultural workers.
e Leptospirosis: This is common in sewage
workers, farmers, and abattoir workers.
e Anthrax: Exposure to animal hides, wool, and
infected livestock. Bioterrorism poses risk
also.

Viral Diseases

e Hepatitis B and C: Needlestick injuries.

e HIV: Percutaneous injury or mucosal
exposure.

e Respiratory viruses: Influenza, COVID-19,
RSV  among  workers in  crowded
environments.

e Rabies: Veterinary and animal control
workers.

Fungal Infections

e Histoplasmosis: Bird/bat droppings disturbed
during demolition or related exposures help
spread Histoplasmosis [9].

e Cryptococcosis: Pigeon droppings contain C.
neoformans and may infect lungs and other
tissues of man. In immunocompromised hosts
it may cause meningitis [10].

e Aspergillosis: In poorly ventilated buildings,
hospitals under renovation.

Parasitic Diseases
e Malaria: Travel-related risks are there for
airline crew and military personnel.
e Leishmaniasis: Outdoor workers in endemic
areas.
e Schistosomiasis: Exposure to contaminated
water among agricultural workers.

Diagnosis and Reporting of Occupational Infections
Accurate diagnosis is often challenging because
symptoms may mimic community-acquired diseases.
Effective diagnosis relies on-

e Detailed occupational history

e Laboratory testing (serology, cultures, PCR)

e Radiologic imaging when needed
e Assessment of workplace exposure events

Reporting is crucial for
e  Outbreak detection
e Compensation claims
e Policy development

Prevention of future exposures
Barriers to reporting include fear of job loss, stigma,
lack of awareness, and complex bureaucratic systems.

Prevention and Control Strategies
Occupational infection prevention relies on a hierarchy
of controls.

Engineering Controls
e  Proper ventilation and air filtration systems
e Biological safety cabinets
e  Sharps with safety-engineered features
e  Automated waste disposal system

Administrative Controls
Clear infection control policies
Worker training and periodic refresher courses
Job rotation to limit exposure duration
Exposure incident reporting systems
Pre and post-exposure vaccine if needed.
Personal Protective Equipment (PPE)
Appropriate PPE includes

e  Gloves, masks, respirators, and goggles.

e  Face shields, gowns

e Eye protection

e Protective footwear

e Correct use, disposal, and training are
essential.

Vaccination

e Vaccines reduce disease incidence
dramatically. Key occupational vaccinations
include:

e Hepatitis B

e Influenza

e Tetanus

e Rabies (for high-risk groups)

e COVID-19

e Measles, mumps, and rubella (MMR) for non-

immune workers

Post-Exposure Prophylaxis (PEP)
Necessary for
e HIV exposures
e Hepatitis B (when unvaccinated)
o Rabies bites
e Certain bacterial exposures (e.qg.,
meningococcal disease)

Environmental and Waste Management
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Safe segregation of medical waste
Disinfection protocols

Rodent and vector control

Safe water and sanitation systems

Legal and Regulatory Frameworks

Most countries have occupational health and safety
legislation governing biological hazards. International
agencies like the ILO, WHO, OSHA, and CDC provide
guidelines on workplace biosafety.

Common legal requirements include
e  Proper training and risk assessments
e Reporting of occupational injuries and
infections
e  Provision of PPE and vaccinations
o Safe laboratory practices
e Record-keeping and incident analysis

Employers may face penalties for non-compliance,
while workers are entitled to compensation for
occupational diseases in many jurisdictions.

Challenges in Managing Occupational Infections
Underreporting

Fear of stigma, job insecurity, and inadequate
surveillance contribute to poor detection.

Rapidly Emerging Pathogens
SARS, Ebola, and COVID-19 highlighted weaknesses
in preparedness.

Resource Limitations
Low-income countries often lack biosafety facilities,
PPE supply chains, or surveillance systems.

Informal Workforce

Agricultural laborers, domestic workers, and gig-
economy workers often lack legal protections or health
coverage.

Antibiotic Resistance

Healthcare-associated bacterial infections increasingly
exhibit multidrug resistance, posing significant
occupational risks.

Future Directions

Strengthening Surveillance

Digital tools and real-time reporting can identify
clusters early.

Advancing PPE Technologies

Smart PPE, reusable respirators, and antimicrobial
fabrics will improve safety.

Improved Vaccines and Therapeutics

mRNA platforms and rapid manufacturing can target
emerging pathogens more quickly.

One Health Approach
Linking human, animal, and environmental health is
critical for preventing zoonotic infections.

Worker Education and Empowerment
Regular training programs build a culture of safety and
accountability.

CONCLUSION

Infections occurring as occupational hazards thus
represent a significant yet often underestimated threat
across multiple sectors. The dynamic nature of
biological agents, coupled with global environmental
and socio-economic changes, means that every
workplace must consider infectious risk as part of its
safety framework. Prevention rests on effective risk
assessment, engineering and administrative controls,
vaccination programs, adequate PPE, and strong
regulatory enforcement.

Protecting workers from occupational infections not
only safeguards individual health but also helps
strengthen  workforce productivity, public health
resilience, and societal wellbeing. A coordinated effort
involving governments, employers, workers, and public
health institutions is hence essential to reduce the
burden of occupational infections in the decades ahead.
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