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¥ Recap Question 1 (Last week)

Which option lists only the main routes of entry for chemical
exposure?

* A. Inhalation, skin absorption, ingestion, eye contact

* B. Inhalation, skin absorption, ingestion, eye contact, radiation
exposure

* C. Inhalation, skin absorption, ingestion, eye contact, electrical
conduction

* D. Inhalation, skin absorption, ingestion, eye contact, noise
exposure




Undergraduate Diploma in
Occupational Health & Safety

¥ Recap Question 2

A worker is exposed to 82 dB(A) over an 8-hour shift. According to
LN 158 of 2006, which employer action is REQUIRED at this level?

* A. No action is needed unless exposure exceeds 85 dB(A)
* B. Provide hearing protection if the worker requests it

* C. Inform the workers, provide hearing protection AND make it
available, but wearing it is not yet mandatory

 D. Mandatory audiometric testing must begin immediately
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¥ Recap Question 3

Which of the following correctly identifies a non-ionising radiation
source AND the type of health effect it can cause?

* A. X-ray machine — can cause tissue heating

* B. Welding arc — can cause UV eye injury (“arc eye”)

* C. Industrial radiography source — can cause cataracts due to heat
* D. Gamma radiation — can cause temporary skin reddening only
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Learning Objectives

» Define biological and ergonomic hazards in the context of the workplace.
 Recognise common examples of biological agents and ergonomic risks.
 Understand primary exposure routes for biological hazards.

* Identify basic ergonomic risk factors and their health implications.

* Explore introductory assessment techniques for these hazards.

* Learn basic control measures, including engineering, administrative, and
PPE strategies.

 Be aware of EU and Malta regulations on biological and ergonomi
saf

* Discuss real-world examples and their impact on worker health.

ww.21Academy.education
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What are Biological Hazards?

* Biological hazards refer to harmful organisms or substances that
can affect human health. These include microorganisms (like
bacteria and viruses), genetically modified organisms, cell cultures
(cells grown in labs), and human parasites.

* Different systems are used to identify these hazards.

» Some countries define biological hazards by classifying biological
agents into categories based on their potential to harm health.

www.21Academy.education
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The Legal Framework — Biological Hazards

Malta Regulation EU Directive

Directive 2000/54/EC - Biological
Agents at Work

Protection of Workers from Risks

. . Commission Directive (EU) 2020/739 of 3 June 2020
Related to Exposer to Biological (EV) 2020/

amending Annex lll to Directive 2000/54/EC of the

Agents at Work Regulations L.N. 228 European Parliament and of the Council as regards

of 2003 the inclusion of SARS-CoV-2 in the list of biological
agents known to infect humans and amending
Commission Directive (EU) 2019/1833
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Main Routes of Exposure (RoE)

1.Inhalation
2.Ingestion
3.Skin m——
, ! .| | ngestion o
CO ntaCt " . ‘ \ ., E contaminated food or '

4.Injection/

) contact

. SG MOH, Us CDC, US DTRA, WHO, JHSPH
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Discussion prompt

* What are the most
critical biological hazards
in your workplace?

* And how do you control
them?
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Inhalation: Breathing in Hazards

* Inhaling airborne particles, droplets, TB Transmission
or aerosols.

« Examples:

 Mycobacterium tuberculosis
(tuberculosis) or SARS-CoV-2

* Legionella pneumophila from
contaminated water systems, such as
cooling towers, air conditioning units or
even showers.

* Control Measures:
* |noculation (TB)
* Use of masks/respirators.

* Proper ventilation systems.
 System hygiene & maintenance

www.21Academy.education
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Ingestion: Swallowing Contaminants

« Consuming contaminated food or water, or hand-to-mouth
contact.

« Examples:

 Salmonella & Campylobacter chicken bug in poultry. (e.g. undercooked or
splashes of water from uncooked chicken).

e Escherichia coli in contaminated water.

e Control Measures:
» Handwashing before eating.

 Ensuring food hygiene and safety.
Visuals: Handwashing and safe food preparation scenes



https://www.youtube.com/watch?v=c4wbqWA2qI8
https://www.youtube.com/watch?v=ZmtjuCvzjOQ
https://www.youtube.com/watch?v=sMgba065JJA
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Skin Contact: Direct Exposure

* Contact with contaminated surfaces, substances, or animals.

* Examples:
 Farmers exposed to Brucella spp..
* Lab workers handling contaminated samples.

* Control Measures:
« Wearing gloves and protective clothing.

* Frequent handwashing with soap.
Visuals: Gloved hands handling biological samples.
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Injection/Penetration: Breaking the Skin
Barrier

* Entry through punctures, cuts, or wounds.

* Examples:
 Needlestick injuries exposing workers to HIV or Hepatitis B.

 Animal bites causing rabies or tetanus.

» Control Measures:
» Safe disposal of sharps.

 Use of puncture-resistant gloves.
Visuals: Sharps disposal container and animal handling safety.
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Mucous Membrane: Special Case of SKin
Contact

 Exposure through eyes, nose, or mouth.

* Examples:
» Splash of infected blood into eyes during surgery.
« Hand-to-face contact introducing pathogens.

* Control Measures:
* Face shields or goggles.

* Avoiding face-touching with unclean hands.
Visuals: Healthcare worker with face shield.
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Vector-Borne: Special Case of Injection

* Pathogens introduced by insect or animal vectors.

* Examples:
 Mosquitoes transmitting malaria or Zika virus.
* Ticks spreading Lyme disease.

» Control Measures:

* Insect repellents and protective clothing.

* Pest control in workplaces.
Visuals: Worker in protective clothing in a mosquito-prone area.
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ILO - ILC.112/Report IV

4.

. Pathogen Lists and Databases:

. Risk Assessment Frameworks:

. Classification Systems:

Biological agents are often classified into risk groups (e.g., Risk Group 1to 4) based on their potential to
cause disease in humans, as per guidelines such as those by the World Health Organisation (WHO) or
national biosafety frameworks.

. Laboratory Biosafety Levels (BSL);

Facilities are categorised into biosafety levels (BSL-1to BSL-4) depending on the type of biological hazard
present, with specific containment and safety measures at each level.

. Occupational Exposure Limits (OELs):

Some systems set thresholds for acceptable levels of exposure to biological hazards, especially in
laboratory or healthcare settings.

Hazard Identification Systems:

These systems involve assessing workplace activities to identify the presence of pathogens, allergens, or
other biological risks through monitoring and reporting mechanismes.

Organlsations and countries maintain lists of regulated or high-risk biological agents c§e.g., the US CDC
Select Agents and Toxins list or the EU's Biological Agents Directive), aiding in hazard recognitiog

Structured methodologies are applied to evaluate biological hazards, considering their infectivj
transmission, and available controls.

www.21Academy.education
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Risk Group 2: Biological agents that can
cause disease in humans but are unlikely to
spread to the community, and effective

treatment or prevention is usually available.
Examples:Staphylococcus aureus, Hepatitis

A virus, seasonal influenza.

Risk Group 4: Biological agents that cause
severe human disease, pose a very high
hazard to workers, often spread to the
community, and effective prophylaxis or
treatment is generally not available.

Examples: Ebola virus, Marburg virus, Lassa
fever virus (in some classifications), Variola
major (smallpox).

Risk Group-1

Risk Group 1:Biological agents
unlikely to cause disease in
humans.

Examples: Non-pathogenic E. coli
strains used for teaching.

Risk Group 3: Biological agents that
cause severe human disease and
present a serious hazard to
workers.They may spread to the
community, but effective treatment
or prevention typically exists.
Examples: Mycobacterium
tuberculosis, SARS-CoV-M(iNEL)
classifications), West NilRI{IFS

www.21Academy.education
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Risk Group 1— Minimal Risk

Workplace-Relevant Examples

Agent Where encountered Why RG1?
E. coli K-12 (lab strain) Teaching labs, biotech training Genetically safe, non-pathogenic.

Industrial enzyme production, food

Bacillus subtilis
tech

Widely used, no disease risk.

Food industry (yoghurt,

Lactobacillus spp. fermentation)

Considered safe; used in probiotics.

» Workplace scenarios

» Students handling harmless bacteria in a training session.
* Biotech workers using RG1 organisms for enzyme or protein productio
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Risk Group 2 — Moderate Risk, Usually

T\I;Vg acel%elevant Examples

Agent Workplace Risk context
Staphylococcus aureus Hospitals, care homes Wound infections, treatable.
) ) . Food poisoning; controlled b
Salmonella spp. Food industry, catering, agriculture ) P 8 Y
hygiene.
- ) Wastewater treatment, sewage Feco-oral transmission; vaccine

Hepatitis A virus .

workers available.

) . Facility management, cooling Legionnaires’ disease; prevention

Legionella pneumophila

towers, hot-water systems by water management.

Psittacosis; treatable with
antibiotics.

Chlamydia psittaci Poultry farms, pet shops

Workplace scenarios
* A chef handling contaminated raw poultry (Salmonella). | 1
 Maintenance staff flushing water systems to prevent Legionella growth. ﬁ//

www.21Academy.education
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Risk Group 3 — Severe Disease but Usually Treatable

» Workplace-Relevant Examples

Agent Workplace Risk context
) ) Healthcare, prisons, immigration Airborne, severe disease;
Mycobacterium tuberculosis ) :
detention centres treatment exists but prolonged.

SARS-CoV-2 (EU RG3 classification
in many settings)

High transmissibility;

Clinical testing labs, hospitals : :
g P vaccines/treatments exist.

Highly infectious via aerosols;

Coxiella burnetii (Q fever) Farms, slaughterhouses
treatable.
: . . Chronic brucellosis; treatable but
Brucella spp. Veterinary, abattoirs, dairy farms .
serious.
. Severe disease, but effective
HIV Hospitals, labs

» Workplace scenarios antiretroviral therapy exists.

* Healthcare workers exposed to an undiagnosed TB patient.
* Lab analysts handling respiratory samples during COVID-19. | \
« Abattoir workers exposed to aerosolised animal fluids (Brucella/Q fever). @J

www.21Academy.education
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Risk Group 4 — Severe, Often Fatal, No Reliable Treatment

Workplace-Relevant Examples

Agent Workplace Risk context

High-containment research labs;

Ebola virus S GBI (ESEee Highly fatal; requires BSL-4.
Marburg virus Same as above Similar to Ebola with high mortality.
. . Historic samples; reference labs Eradicated in nature but stored in

Variola major (smallpox)

only BSL-4 labs.

) West African healthcare, research Severe haemorrhagic fever; limited

Lassa fever virus

labs treatment.

Workplace scenarios

» A BSL-4 lab worker conducting research on VHF (viral haemorrhagic fevers).
—\

* International outbreak responders (WHO, MSF) dealing with Ebola patients in isolatiSiltlali <3 @ \

www.21Academy.education
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Laboratory Biosafety Levels (BSL)

« BSL-1: Research labs handling Bacillus subtilis,
a harmless soil bacterium.

« BSL-2: Labs working with Salmonella enterica
or Staphylococcus aureus.

* BSL-3: Containment labs handling Brucella
abortus (commmon in animal health).

* BSL-4: High-containment facilities like the
European BSL-4 labs in Germany handling
Lassa virus.
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Occupational Exposure Limits (OELs)

In the EU, exposure to bioaerosols in certain professions is regulated:

 Workers in waste treatment facilities: monitored for exposure to
airborne Aspergillus spores (a fungus).

* In healthcare, monitoring is conducted for tuberculosis exposure.
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Hazard Identification Systems

 Hospitals use infection control logs to track exposure risks to
biological hazards like MRSA (Methicillin-Resistant Staphylococcus
aureus).

 Food industry facilities monitor for contamination risks from
pathogens like Listeria monocytogenes.
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Pathogen Lists and Databases

The EU maintains a list of biological agents (Annex Ill of Directive
2000/54/EC), identifying high-risk pathogens:

* Priority pathogens for occupational health, e.g., Hepatitis B virus for
healthcare workers.

» Zoonotic pathogens like Brucella spp. for veterinarians and farmers.




Undergraduate Diploma in
Occupational Health & Safety

Risk Assessment Frameworks

* A risk assessment in a healthcare facility could identify exposure
risks from bloodborne pathogens like HIV during surgery.

* In agriculture, risks from Hantavirus exposure (from rodent
droppings) are assessed and mitigated through hygiene measures.
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Quick Question?

*Which pathogen is associated with
undercooked poultry?

Salmonella
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Breakout Room 1

Scenario: You are a health and safety team assessing biological

hazards

* Question 1= Groups 1 - 2: What are the most likely biological
hazards in a modern office environment, and what control
measures would you implement?

* Question 2 — Groups 3 - 4 : What are the most likely biological
hazards in a ship repair facility, and what control measures would

you implement?

www.21Academy.education
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Breakout Room 1...
Instructions for Participants:

1.Discuss and List the hazards identified in your assigned scenario.

2.Prioritise the top 2-3 hazards and justify why they are most
critical.

3.Suggest Control Measures to mitigate these risks effectively.
4.Choose a spokesperson to share your findings with the main

group.

www.21Academy.education
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Break

www.21Academy.education
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Ergonomic Hazards

 Ergonomics, also known as human factors, is the scientific discipline focused
on understanding the interactions between humans and other elements within
a system. This field applies theoretical principles, data, and methods to design
processes and products that optimise human well-being and overall system
performance.

e Itis about the systematic study of people at work with the objective of
improving the work situation, the working conditions and the tasks performed.
(ILO)

* "Ergonomics, in simplified terms, is the process of adapting wg
equipment, tasks, and environments to suit the physical and
co needs of the worker, ensuring safety, comfort, and
efficiency.

www.21Academy.education
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Discussion prompt

* What are the most
critical ergonomic
hazards in your ? Sl g
workplace? g - Q:

* And how do you control
them?
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The Legal Framework - Ergonomics

EU Directive

Malta Regulation

Minimum Health and Safety Requirements for Work
with Display Screen Equipment Regulations (LN 43 of  Directive 90/270/EEC - Display Screen Equipment
2002)

Protection against Risks of Back Injury at Work Places
Regulations (LN 35 of 2003) Directive 90/269/EEC - Manual Handling of Loads

Additionally, Guidance issued by the EU Commission in 2010 to explain the relationship
between the ergonomic requirements of the Machinery Directive 2006/42/EC and the
harmonised standards.

www.21Academy.education
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Why These Focus Areas?

» Manual handling and display screen tasks are widespread in modern
workplaces.

* High prevalence of musculoskeletal disorders (MSDs) among
workers.

 EU Directives address these risks to:
» Enhance worker safety and comfort.
* Improve productivity by reducing work-related injuries.

* Focus reflects growing awareness of workplace ergonomics'
Importance.

www.21Academy.education
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Guidance on Machinery Directive and
Ergonomics (2010)

* In 2010, the EU Commission issued a Guidance Document to
clarify the relationship between the:
 Ergonomic requirements of the Machinery Directive (2006/42/EC).
« Harmonised standards developed for machinery safety.

* Key Points:

* Machinery design must address ergonomic principles to reduce risks of
physical strain.

» Compliance with harmonised standards ensures machinery meets
ergonomic safety.

 Aim: To ensure machinery is designed to adapt to human
capabili  and limitations, reducing risks such as MSDs.
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Ergonomic Risk Assessment Tools

* KIM (Key Indicator Method)
Origin: Germany

* MAC (Manual Handling Assessment Charts)
Origin: United Kingdom

« REBA (Rapid Entire Body Assessment)
Origin: International

* RULA (Rapid Upper Limb Assessment)
Origin: International

* QEC (Quick Exposure Check)
Origin: International
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Key Indicator Method (KIM)

* Origin: Developed by the German Federal Institute for
Occupational Safety and Health (BAuA).

* Purpose: Assesses physical workloads, particularly manual handling
operations, to identify ergonomic risks.

* Application: Used to evaluate tasks involving lifting, holding,
carrying, pushing, and pulling loads.

* Features:
* Screening tool requiring detailed knowledge of workstations.

* Identifies structural deficits in ergonomic design.
* Provides guidance on measures to reduce health risks.



https://www.baua.de/EN/Topics/Work-design/Risk-assessment/Key-indicator-method?utm_source=chatgpt.com
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Manual Handling Assessment Charts
(MAC)

* Origin: Developed by the UK's Health and Safety Executive (HSE).

* Purpose: Identifies high-risk manual handling activities to prevent
musculoskeletal disorders.

* Application: Assesses lifting, carrying, and team manual handling
operations.

* Features:
 Uses a numerical and color-coded system to indicate risk levels.
 Helps employers understand and categorise risk factors.
 Guides interventions to control identified risks.



https://www.hse.gov.uk/msd/mac/?utm_source=chatgpt.com
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Rapid Entire Body Assessment (REBA)

* Origin: Developed by Dr. Sue Hignett and Dr. Lynn McAtamney in
the UK.

* Purpose: Assesses whole-body postural risks associated with job
tasks.

* Application: Evaluates static and dynamic postures, forceful
exertions, and repetition.

* Features:
* Provides a quick and systematic assessment.
 Generates a risk score indicating the urgency of intervention.
* Applicable across various industries and job functions.
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Rapid Upper Limb Assessment (RULA)

* Origin: Developed by Dr. Lynn McAtamney and Professor E. Nigel
Corlett in the UK.

* Purpose: Evaluates postural loading on the neck, trunk, and upper
limbs to assess risk of musculoskeletal disorders.

* Application: Suitable for sedentary tasks and tasks requiring upper
limb movements.

* Features:
* Assesses biomechanical and postural loading.
 Generates scores that indicate the need for ergonomic interventio
 Useful in designing workstations and job tasks.

www.21Academy.education
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Quick Exposure Check (QEC)

* Origin: Developed through collaboration between ergonomists and
practitioners at Robens Center for Health Ergonomics in the UK.

 Purpose: Assesses exposure to risk factors associated with work-
related musculoskeletal disorders.

* Application: Evaluates factors such as posture, movement, and
manual handling.

* Features:
« Combines worker and assessor inputs for a comprehensive evaluation.
* Provides immediate feedback on risk levels.
* Facilitates the development of targeted ergonomic interventions.

www.21Academy.education
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Breakout Room 2

Assign a specific work setting to each breakout group:

* Group 5 & 6: Manufacturing (assembly lines, repetitive tasks,
machinery use)
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Breakout Room 2

Task:

* One participant in each group will share an example of a bad
ergonomic design or lack of awareness they've observed in the
assigned setting.

* The group will:
* Identify at least 3 ergonomic issues.

* Propose 3 practical solutions to address these issues using ergonomic
principles.

ww.21Academy.education
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Group 1/2: Healthcare Setting

* Scenario:
Sophie is a nurse in a busy short-staffed hospital ward. Her daily
responsibilities include:

* Assisting patients to move from beds to chairs, which involves
bending, twisting, and pulling awkwardly.

* Repositioning patients in bed without help.

» Standing for extended periods on hard flooring while wearing basic
flat shoes with little support.

* Frequently working in tight spaces around beds, limiting her
maneuvering ability.

www.21Academy.education
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Group 3/4: Construction Site

* Scenario:
James a 19-year old, works as a construction worker and spends his
days moving materials. His situation involves:

* Frequently lifting heavy objects such as cement bags and planks.
» Carrying these materials across uneven, muddy ground.

* Performing the lifting and moving tasks repeatedly without a
designated place to rest or recover.

e Tools and materials are scattered.
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Group 5/6: Manufacturing Environment

* Scenario:
Anna works 8 to 12 hours/day Monday to Friday on an assembly line
producing small electronic devices. Her workstation setup includes:

* A stool without back support that's at a fixed height.

* A narrow workstation where components are placed too far from
her reach.

» Continuous repetitive hand and wrist movements to assemble
small items without tools to aid precision.

 Overhead poor lighting, making it hard to see details clearly.

www.21Academy.education
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