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• What recently changed or is news in the public media that we can learn from?

• The first psychosocial prosecution in Australia was a WorkSafe 

bullying prosecution. The prosecution found that culture was the root 

cause of the bullying, rather than work design or ISO. 

Catch-up



Here are some other recent psychosocial court cases in Australia:

• Kozarov v Victoria

• In this 2022 High Court case, the court ruled that employers have a duty to protect 

the mental health of their employees if the nature of the work puts them at risk of 

psychiatric injury. The court found that the employer was aware of the risk and should 

have taken reasonable steps to manage it. 

• State Department of Justice prosecution

• In this 2024 case, the State Department of Justice was prosecuted for failing to 

manage psychosocial hazards in the workplace. The department was accused of 

failing to provide a safe working environment, which led to serious psychological harm 

to a prison officer.
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• What recently changed or is news in the public media that we can learn from?

Catch-up



• What recently changed or is news in the public media that we can learn from?

• Lone worker:

Catch-up



ACTIVITIES



1. Use your own examples from your workplace to 

apply the handbook theory into reality. We need to 

see that you can apply more than just using the 

handbook examples.

2. Do not repeat the same information but in different 

words in multiple paragraphs. It leads to duplication 

and a possibility that you will use more words than 

the limit.

Activity Feedback



3. Structure your answers. E.g., “The role and benefits of 

pre-placement assessments”. Key words include “role”, 

“benefits”, and “pre-placement assessments”. These 

words will have to be clarified or discussed in your 

answer. It helps you to not “forget” answering any part of 

the assignment. Break your answers into paragraphs. 

Each paragraph is a new discussion. It makes it easier 

for the reader/marker to understand your approach and 

content.
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4. Be specific in answering your questions. E.g., do not 

use “several” or “some”. State “benefits will include but 

are not limited to the following three …”. Use words such 

as “to summarise” or “lastly” or “to conclude”. Each 

answer is a story, and you need to guide the reader. 

5. ONLY answer the question. You do not have time for 

niceties. It will also not give you marks.

6. Be careful of too short answers. ☺

Activity Feedback





Did you know?

Why is under-reporting a problem?

Under-reporting poses significant challenges beyond the accurate recording of 

safety data: it hinders organisations from properly investigating and learning 

from incidents (Petitta et al, 2017; Reason, 2000), presenting a serious risk to 

workers and organisations (Noort et al, 2019; Bellamy, 2015). 

If under-reporting occurs, organisations which examine the frequency of incident 

reporting to understand safety levels within an organisation (as one of many 

measures) may not be seeing the full picture. 

Low levels may actually be an indication of low reporting, as opposed to an 

indication that the organisation is performing well from a safety perspective.



Did you know?
Why are workers reluctant to report incidents?

Workers often face a dilemma between, on the one hand, adhering to company 

policies and procedures and, on the other, reporting those same policies and 

procedures that have not been followed. 

This tension is known as the ‘double bind’ (Argyris, 1977). Historical research 

has shown that workers may avoid reporting incidents due to fear of job loss, 

loss of reputation, reprisal or other negative consequence (Byrd et al, 2018; 

Brinsfield, 2013; Probst et al, 2013; Sexton et al, 2000). 

Additionally, threats to self-esteem have been associated with social motivation 

(Baumeister, 1997), with individuals failing to report due to a fear of being seen 

as unprofessional or incompetent (Karadeniz and Cakmakci, 2002). 

To address these issues, psychologists suggest improving levels of 

psychological safety (Leroy et al, 2012; Edmondson, 1999) and levels of leader 

behavioural integrity for safety. 



Did you know?

How does psychological safety work and how does it impact incident 

reporting?

Psychological safety refers to a shared belief held by members of a team that 

one can speak up or take interpersonal risks without fear that they will be 

embarrassed, rejected or punished for doing so (Edmondson, 1999). 

Psychological safety has also been defined at an individual level, as the sense 

that one can ‘show and employ oneself without fear of negative consequences 

to self-image, status or career’ (Kahn, 1990). 

In a psychologically safe workplace, workers feel confident that reporting 

incidents will be received without judgement or punitive action (Edmondson, 

1999). 

This leads to more open communication, where workers can raise concerns and 

seek feedback (Hirak et al, 2012; Pearsall and Ellis, 2011).
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Element 3: Health and medical surveillance 

Assessment Criteria & Content:

• You should be able to understand the requirements for 

health surveillance.
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• Explain the requirements for health assessment.

• Explain the requirements for health surveillance.

• Explain the requirements for biological monitoring.

• Explain the processes for alcohol and drug 

assessment and surveillance.

• Explain the processes for managing health and 

medical records.
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Health assessment versus health surveillance:

Assessment: establishing an employee’s health, prior to 

being employed, engagement on a task or exposure to a 

hazard.
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Why is a Health Assessment important?

• It allows you to encourage preventative action.

• It decreases absenteeism.

• It gives you an understanding of your exposure to future health risks.

• It helps to increase staff morale.

• It provides your employees with clear information about their health.

• It raises health awareness in the workplace.

DI2 Syllabus



Health Screening assessments can cover any of the following:

• Disabled workers

• Display screen equipment

• Drivers

• Food handling

• Forklift truck

• Home workers

• Lone workers

• New and expectant mothers

• Pre-placement

• Working at heights

• Young workers
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Health assessment versus health surveillance:

Surveillance: any activity which involves obtaining information 

about employees' health and which helps protect employees 

from health risks at work OR

the ongoing, systematic collection, analysis, and interpretation 

of data about employees’ health for use in the planning, 

implementation and evaluation of a programme to manage any 

identified issues.
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Why is Health Surveillance important?

• It enables employees to raise concerns about how work affects their health.

• It can detect ill-health effects at an early stage, so employers can introduce 

interventions. These could be better controls to prevent further harm.

• It can provide data to help employers evaluate health risks.

• It highlights lapses in workplace control measures, providing invaluable data for risk 

assessments.

• It can provide opportunities to reinforce training and education of employees (e.g., on 

the use of protective equipment and the impact of health effects).

• Finally, it provides a record of an employee’s health during their employment as 

evidence to defend a claim of damages, especially if incorporating a baseline on 

employment and an exit medical when leaving.
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Health surveillance assessments can cover any of the following:

• Audiometry

• Confined spaces

• Drivers (eyesight)

• HAVS (Hand Arm Vibration Syndrome)

• Hazardous material exposure (asbestos, lead, ionising radiation)

• Lung function

• Night worker

• Skin
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HSG 256 Managing Shift Work Guidance

This guidance aims to improve safety and reduce ill health by:

• making employers aware of their duty under law to assess any risks 

associated with shift work;

• improving understanding of shift work and its impact on health and safety;

• providing advice on risk assessment, design of shift-work schedules and the 

shift-work environment;

• suggesting measures employers, safety representatives and employees can 

use to reduce the negative impact of shift work;

• reducing fatigue, poor performance, errors and accidents by enabling 

employers to control, manage and monitor the risks of shift work.
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HSG 256 Managing Shift Work Guidance

Definition of shift work:

- A work activity scheduled outside standard daytime 

hours, where there may be a handover of duty from 

one individual or work group to another

- A pattern of work where one worker replaces another 

on the same job within a 24-hour period.
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HSG 256 Managing Shift Work Guidance

Examples of shift work:

- Work during the afternoon, night, weekend, typically with periods of 

the work schedule outside standard daytime hours

- Extended work periods of 12 hours or more, often associated with 

compressing the working week.

- Rotating hours of work.

- Split shifts, where work periods are divided into two distinct parts with 

several hours break in between.

- Overtime.

- Standby/on-call duties.
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HSG 256 Managing Shift Work Guidance

Risks of shift work:

- Fatigue

- Disruption of their internal body clock

- Sleeping difficulties

- Disturbed appetite and digestion

- Reliance on sedatives and/or stimulants

- Social and domestic problems

- Performance issues

- Increase in errors

- Long-term health problems such as gastrointestinal; cardiovascular and 

increased susceptibility to minor illnesses

DI2 Syllabus



HSG 256 continues with assessing the risks associated 

with shift work; actions to reduce risks and checking and 

reviewing work arrangements.

 Read please.
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Fatigue:

• Considered to be a decline in mental and/or physical 

performance that results from prolonged exertion, 

sleep loss and/or disruption of the internal clock. 

• Fatigue can result in slower reactions, reduced ability 

to process information, memory lapses, absent-

mindedness, decreased awareness, lack of attention, 

underestimation of risk and reduced co-ordination.
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Managing Fatigue:

- Fatigue management policy

- Fatigue risk assessment

- Fatigue risk reduction

- Fatigue management training

- Management of sleep disturbances

- Fatigue reporting system

- Fatigue incident investigation

- Auditing the fatigue management process
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What data have we found? 

• Average sleep duration prior to a workday is just 6 hours 28 minutes;

• 64% of managers sleep for less than seven hours a night prior to a workday (27% less 

than six hours);

• Total average sleep duration over a working week is six hours 50 minutes;

• 88% of managers are carrying a sleep debt and failing to achieve the sleep they need 

over the week;

• 32% of managers have either been diagnosed with or are at risk of insomnia;

• 62% of managers do not feel as though they achieve enough sleep with work worries, 

personal worries and not having enough time being the most common reasons.

Insufficient and poor-quality sleep has a major impact on our physical and mental health. It 

impairs our cognition, thinking and executive functioning. 
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Health 

surveillance

cycle:

Stage 1:

Do a risk 

assessment



Stage 2: 

Do I need health 

surveillance?

Source: UK, HSE – 

Decision-making map
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Stage 3: What health surveillance do I need?

Health surveillance is required for high-hazard 

substances/agents including:

- Particular types of work with asbestos

- Work with lead

- Work with those substances hazardous to health

- Work with ionising radiation

- Work in compressed air.
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Stage 4: Set up and design health surveillance according to need

- ID who will lead and manage the health surveillance programme 

(ISO 45001 compulsory interview)

- Take advice from an occupational health professional

- Agree roles, responsibilities and communication arrangements

- Consider the practicalities of performing health surveillance, e.g., 

shift and remote workers

- Appoint someone to make sure findings are fed back to 

management to use in reviewing risk assessments and control 

measures to manage health risks.
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Stage 5: Identify who will do the health surveillance

Stage 6: Implement health surveillance for those who 

need it

Stage 7: Manage performance and act on results

- Closing the loop!

- Lessons learnt.
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Noise health surveillance:

The reading material is very old – 1999 in your resource section.

Rather read: https://www.hse.gov.uk/noise/healthsurveillance.htm 

AND

https://www.hse.gov.uk/research/rrpdf/rr966.pdf 

AND Watch

https://www.bohs.org/media-resources/videos/detail/listen-up-lets-

make-noise-about-hearing/ 

Tip – set videos at 1.5 or 2 speed.
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Vibration health surveillance:

Read:

https://www.hse.gov.uk/vibration/hav/advicetoemployers/havoc

chealth.pdf

AND

Watch - https://www.workareltd.co.uk/hand-arm-vibration-

syndrome/  AND https://www.outsource-safety.co.uk/safety-

news/hand-arm-vibration-syndrome-havs-and-health-

surveillance/ 
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Biological monitoring:

• Defined as the measurement and assessment of 

chemicals or their metabolites (substances the body 

converts the chemical into) in exposed workers.

• Biological monitoring measurements reflect the total 

absorption by an individual of a chemical, by all routes 

(inhalation, ingestion, through the skin or by a 

combination of these routes).
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Biological monitoring/biomonitoring: 

• Defined as the method for assessing human exposure 

to chemicals or their effects by measuring these 

chemicals, their metabolites or reaction products in 

human specimens. 

• Biomonitoring involves measurements of biomarkers in 

bodily fluids, such as blood, urine, saliva, breast milk, 

sweat, and other specimens, such as faeces, hair, 

teeth, and nails. 
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Biological monitoring/biomonitoring: 

• In the area of occupational medicine or occupational hygiene, 

biomonitoring is to be understood as the examination of 

biological materials of employees for the quantitative 

determination of hazardous substances, their metabolites or 

their biochemical and/or biological parameters. 

• Within the occupational context, biomonitoring may help assess 

actual worker risk, where air monitoring alone may seriously 

underestimate the total uptake of certain substances.
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Biological monitoring:

Role of biological monitoring guidance values:

- Two types of biological guidance values:

- Health Guidance Values (HGV): health guidance

- Benchmark Guidance Value (BGV): hygiene 

guidance

- Read the information in the handbook
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Biological monitoring:

Forms of health surveillance that are a good idea to carry 

out although there is no legal requirement:

- Workers with known mental ill-health conditions

- Workers working at height

- Driving occupations

- Alcohol/substance abuse at work
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Processes for alcohol and drug assessment and 

surveillance:

- When should testing be carried out?

- Benefits of pre-employment health screening for 

alcohol/drugs – what are they?

- Disadvantages of alcohol/drugs testing – what are 

they?
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Processes for alcohol and drug assessment and surveillance:

- When should testing be carried out?

- When required by law, e.g., in railway, aviation or mining 

industries.

- Driving occupations.

- When workers are involved in incidents.

- As per the requirements of the organisation – e.g., zero 

tolerance and random testing.
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- Benefits of pre-employment health screening for 

alcohol/drugs – what are they?
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- Disadvantages of alcohol/drugs testing – what are 

they?
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Health and medical records:

• Health record could be a legal record and does not 

necessarily include confidential medical information. 

• Health records include information about the worker’s 

details, where they work, hazards they have been 

exposed to and their fitness to continue to be exposed 

to the hazards.
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Health and medical records:

• Medical records are confidential records and may be used 

to make decisions on fitness of work. 

• They may include confidential clinical notes, test results and 

more general information about the worker’s health. 

• They must be kept in medical confidence by the 

occupational health professional responsible for the health 

surveillance scheme. 

• Employers can only access this information with the written 

consent of the worker.
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Health and medical records:

ILO code of practice “Safety in the use of chemicals at work”:

Section 13.3. Keeping of medical records

13.3.1. The conditions under which, and the time during which, records resulting 

from medical surveillance of workers should be kept, the conditions under which 

they may be communicated or transferred and the measures necessary to keep 

them confidential, in particular when the information they contain is placed on 

computer, should be in accordance with national laws or practice, governed by 

recognised ethical guidelines. Where there are no recognised national laws or 

practice, a period of 30 years is recommended for keeping medical surveillance 

records.
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Health and medical records:

ILO code of practice:

13.3.2. Workers should have access to their own medical records, either

personally, or through their own physicians.

13.3.3. Workers and their representatives should have access to the results of studies 

prepared from medical records, where individual workers cannot be identified.

13.3.4. The results of medical records should be made available to prepare

appropriate health statistics and epidemiological studies, provided anonymity is maintained, 

where this may aid in the recognition and control of occupational diseases.

13.3.5. The competent authority should make arrangements in accordance with

national practice to ensure that medical records are maintained for establishments that 

have closed down.
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Activity 14

The occupational hygienist has recommended health surveillance 

including biological monitoring for people potentially exposed to 

diesel particulate and manganese from welding fumes.

• Explain to the HR manager the difference between general health 

assessment and health surveillance. 

• Use the HSE health surveillance cycle to illustrate how it works. 

(400-500 words approx.)
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Activity 15

You are creating a business case for widening the scope of the current 

audiometry program to include seasonal workers, and overseas temporary 

workers. Writes notes on the following to include in your business case:

• The circumstances when it may be required (pre-employment, periodically 

based on findings of workplace assessments, following complaints etc.).

• The use of audiometry to measure hearing loss; method, interpretation of 

audiograms and how the results should be used.

• The advantages and disadvantages of audiometry programmes, including 

legal implications. (200 - 300 words approx.) 
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Activity 16

You have read an article recently about the damaging effects of 

vibration in the workplace. 

Use the ILO CoP Ambient Factors in the Workplace (Section 10.4) to 

make some notes on what your organisation (XYZ Growers) may 

need for vibration health surveillance. 

(200 - 300 words approx.)
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Activity 17

Biological monitoring is a specific form of medical surveillance. With 

reference to ILO CoP Occupational exposure to airborne substances 

harmful to health (section 4) write a brief email to the senior 

management team explaining: 

• What biological monitoring is

• The role of biological limits

• How it compares to airborne monitoring (environmental 

monitoring).

(200 - 300 words approx.)
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Activity 18

Concerns have been raised about the general health of shift workers 

at XYZ Growers. You need to do some research and present back to 

the senior management team key points on the following: 

• How shift working can be managed with reference to the British 

HSE’s HSG256

• What is fatigue (reference to the British HSE’s Human factors: 

Fatigue website).

• Managing fatigue

(200 - 300 words approx.)
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Activity 19

The current alcohol and drug policy is only a paragraph and is vague. Prepare 

notes for your meeting with the HR team to create a new policy on: 

• How to establish and maintain the policy

• How the policy will tie in with other relevant policies/procedures e.g., 

disciplinary procedures

• Benefits of pre-employment health screening for alcohol and drugs (especially 

in high-risk roles and organisations)

• When testing should be carried

• The disadvantages and limitations of alcohol and drug testing.

(200 - 300 words approx.)
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Activity 20

Keeping health and medical records confidential is essential and has also 

recently been linked to the development of legislation in some countries.

Explain this statement with reference to:

- ILO Code of practice – specifically section 13.3 Keeping of medical records

- Differentiating between health and medical records

- Confidentiality and access

- Applicable local legislation

(800 - 1000 words approx.)
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EXTRA: ISO 45003 – psychosocial hazards
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EXTRA: ISO 45003 – psychosocial hazards

DI2 Syllabus



EXTRA: ISO 45003 – psychosocial hazards
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EXTRA: 

ISO 45003 – 

psychosocial 

hazards
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EXTRA: ISO 45003 – psychosocial hazards
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EXTRA: ISO 45003 – psychosocial hazards

DI2 Syllabus



EXTRA: ISO 45003 – psychosocial hazards
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EXTRA: ISO 45003 – psychosocial hazards
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EXTRA: ISO 45003 – psychosocial hazards
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DI2 SYLLABUS: ELEMENT 4



Learning Outcome & Content:

• You should be able to demonstrate an understanding 

of how hazardous substances can affect the human 

body.

• Focus: Hazardous substances.
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Assessment Criteria:

• Explain the structure and function of human anatomical systems 

and special sensory organs.

• Describe the main routes and methods of entry of hazardous 

substances into the human body.

• Outline the concepts of target organs and target systems in 

relation to attack by hazardous substances.

• Explain the body’s defensive responses, with particular reference 

to the respiratory system.

• Explain the distinction between inhalable and respirable dust.
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Cross reference with assessment criteria 9.7 – asbestos and lead

• The structure and function of human anatomical systems: 

respiratory, digestive, circulatory, nervous system and the special 

sensory organs (skin, eyes and nose)

• The concept of target organs and target systems in relation to 

attack by hazardous substances; local and systemic effects

• The body’s defensive responses (innate and adaptive) with 

particular reference to the respiratory system

• The distinction between inhalable and respirable dust
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Explain the structure and function of human anatomical 

systems and special sensory organs.

• This section is a pure theoretical and studying section.

• Pure biology.

• I suggest you look at the video clips.
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Describe the main routes and methods of entry of 

hazardous substances into the human body. (New syllabus)
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Describe the main routes and methods of entry of hazardous 

substances into the human body. (New syllabus)

• Eyes: through the mucous membrane or tear duct of the eyes 

(Covid, Hepatitis B, ammonia gas, etc.)

• Nose: airborne particles breathed in – dusts, fibres, gases, 

vapours, etc. Travel to lungs or get absorbed in blood stream.

• Mouth: through contaminated hands, food, drinks, smoking, etc. 

Absorbed directly through mouth and travel to stomach and be 

absorbed there. Airborne substances can be breathed in through 

mouth and travel to lungs.
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Describe the main routes and methods of entry of 

hazardous substances into the human body. (New syllabus)

• Skin: direct contact with hazardous substance can 

cause dermatitis or burns, e.g., cement . Other 

substances such as solvents can be absorbed through 

the skin into the blood stream. Harmful micro-

organisms can also get into the body through cuts and 

wounds.
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The main methods of entry of hazardous substances:

• Inhalation (nose and mouth)

• Ingestion via the digestive tract (mouth)

• Skin pervasion (absorption)

• Injection

• Aspiration (the accidental breathing in of food or fluid 

into the lungs - breathing in a foreign object)
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Outline the concepts of target organs and target systems 

in relation to attack by hazardous substances.

• Target organ or system is an organ or system within 

the human body on which a specified toxic substance 

exerts its effects, e.g., lungs, liver, kidneys, brain, skin, 

bladder or eyes.
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Outline the concepts of target organs and target systems 

in relation to attack by hazardous substances.

Effect on organs:

• Coal dust – lungs (pneumoconiosis); Asbestos fibres – 

lungs (asbestosis); Silica dust – lungs (silicosis)

• Mineral oils – skin

• Benzidine – bladder
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Outline the concepts of target organs and target systems 

in relation to attack by hazardous substances.

Effect on systems:

• Alcohol – central nervous system, liver

• Lead – bone marrow and brain

• Mercury – central nervous system
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• Effects of hazardous substances

• Local & systemic effects

• Local: where a hazardous substance causes harm at the 

point of first contact with the body, e.g., if a substance caused 

direct harm to the lungs when it was breathed in it would be 

said to have a local effect on the lungs. 

• E.g., Some substances like ammonia, chlorine, welding 

fumes and exhaust fumes can cause local irritation to the 

lungs when they are inhaled.
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• Effects of hazardous substances

• Local & systemic effects

• Systemic: when a hazardous substance enters via a route, 

such as the lungs, and has an effect on the body elsewhere 

than its point of first contact. 

• E.g., if carbon monoxide is inhaled it has no direct effect on 

the lungs, however, it acts as a systematic poison by 

replacing oxygen in the bloodstream thereby affecting cellular 

respiration. 
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• Acute versus chronic health effects:

• The effect of the substance on the body not only 

depends on the substance, but also the dose and 

the susceptibility of the individual. 

• No substance can be considered non-toxic – there 

are only differences in the degree of effect.

• Many hazardous substances today can have both 

an acute and chronic effect.
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Acute effect:

• An immediate, or rapidly produced, adverse effect, 

following a single, or short-term, exposure to a 

hazardous substance, which is usually reversable (the 

obvious exception is death). 

• E.g., noticeable symptoms like fainting, dizziness, lack 

of coordination, skin rashes, itching, coughing, 

wheezing, or sneezing. 
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Acute toxicity:

• Acute toxicity refers to those adverse effects occurring 

following oral or dermal administration of a single dose of a 

substance, or multiple doses given within 24 hours, or an 

inhalation exposure of 4 hours.

• Acute toxicity is generally thought of as a single, short-term 

exposure where effects appear immediately and are often 

reversible. An example of acute toxicity relates to the over 

consumption of alcohol and “hangovers”.
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Chronic effect:

• An adverse health effect produced as a result of 

prolonged or repeated exposure to an agent. 

• The gradual or latent effect develops over time and 

is often irreversible.

• The effect may go unrecognised for a number of 

years.

• E.g., lead or mercury poisoning, cancer and asthma.
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• Some hazardous substances can have both acute and 

chronic effects:

• Lead and alcohol

• Refer to next slide.
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Explain the body’s defensive responses, with particular 

reference to the respiratory system.

• Innate defense response provides early defence from 

hazardous substances.

• These are biomechanical and cellular defence 

mechanisms that are in place before a hazardous 

substance is encountered causing the body to respond 

promptly to any hazardous substance encountered.
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The body’s innate defensive response to hazardous 

substances include:

• Physical and chemical defences offered by the skin and 

mucus membranes

• Defensive cellular response provided by phagocytic 

cells (A type of immune cell that can surround and kill 

microorganisms, ingest foreign material, and remove 

dead cells. It can also boost immune responses. It is a 

type of white blood cell).

• Defensive proteins (antibodies), e.g., Immuniglobulins.
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Respiratory system:

• Nose and mouth:

• Particles of substances small enough to stay airborne may be 

inhaled through the nose (nasal route) or the mouth (oral route).

• Probability of inhalation depends on particle size, air movement 

and breathing rate.

• The nasal route is a more efficient particle filter than the mouth.

• E.g., wood and cement dust particles, gases such as carbon 

monoxide.
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Muco-ciliary clearance:

• Particles not deposited in the nose or mouth progress 

further into the respiratory system.

• These lower passages are lined with mucus and well 

supplied with fine hair-like cells, which sweeps 

rhythmically towards the outside and pass along 

particles. 

• Particles between 10 and 5 micron in size are typically 

dealt with at this stage.

DI2 Syllabus



Gastrointestinal (ingestion):

• Mouth – saliva in the mouth provides a useful defence 

against hazardous substances that are not excessively 

acid or alkaline or present in large quantities.

• Gastrointestinal tract: Acid in the stomach also provides 

a useful defence similar to saliva. Vomiting and 

diarrhoea are additional reflex mechanisms which act to 

remove substances that the body is not equipped to 

deal with.
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Skin:

• The body’s largest organ

• Outer part of the skin is covered in an oily layer 

preventing some substances from entering the 

body

• The outer part of the epidermis is made up of dead 

skin cells – these are often sacrificed to substances 

without harm to the newer cells underneath.
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Skin:

• When attacked, the skin may blister to protect the layers 

beneath.

• Openings in the skin (sweat pores, hair follicles, cuts) can allow 

entry to substances.

• The skin may be permeable (allowing liquids or gases to pass 

through) to some chemicals (e.g., toluene).

• Toluene is found naturally in crude oil and is used in oil refining 

and the manufacturing of paints, lacquers, explosives (TNT) and 

glues. In homes, toluene may be found in paint thinners, 

paintbrush cleaners, nail polish, glues, inks and stain removers.
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Skin:

• Workers in the sewage industry or agriculture (animals) can 

come into contact with Leptospira bacteria, which can also pass-

through breaks in the skin.

• A bacterial disease spread through the urine of infected animals.

• Humans can get leptospirosis through direct contact with urine from infected 

animals or through water, soil or food contaminated with their urine. 

• It's most common in warm climates. 

• High fever, headache, bleeding, muscle pain, chills, red eyes and vomiting are 

some symptoms. 

• Without treatment, leptospirosis can lead to kidney and liver damage and 

even death. Antibiotics clear the infection.
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Skin:

• Other blood-borne viruses, such as Hepatitis, may defeat the 

skin by being injected into the blood stream.

• Hepatitis means inflammation of the liver. The liver is a vital 

organ that processes nutrients, filters the blood, and fights 

infections. When the liver is inflamed or damaged, its function 

can be affected. Heavy alcohol use, toxins, some medications, 

and certain medical conditions can cause hepatitis. Viral 

infections are the most common cause of hepatitis.

• The five main viral classifications of hepatitis are hepatitis A, B, 

C, D, and E. 
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Cellular Defences:

• Phagocytosis:

• The process by which invading particles, including insoluble 

solids and particulate matter like bacteria or viruses, are 

engulfed by phagocytes, primarily in order to destroy them with 

digestive enzymes or render them harmless.

• Phagocytosis is the process by which a cell uses its plasma 

membrane to engulf a large particle, giving rise to an internal 

compartment called the phagosome.

• Phagocytosis is a cellular process for ingesting and eliminating 

particles larger than 0.5 μm (micrometer) in diameter
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Explain the distinction between inhalable and respirable dust.

• As defined by the World Health Organization, inhalable dust 

refers to a particle “that can be breathed into the nose or 

mouth.”

• Respirable dust is a sub-set of inhalable dust, covering any 

“fraction of dust which penetrates to the gas-exchange 

region of the lungs – the alveoli.” 

• This classification is determined by particle size.
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• Inhalable dust examples:

• Certain hardwood dust (which may cause nasal cancer), 

dusts from grinding lead containing alloys, and earth-

moving activities involved in construction and 

remediation.

• Respirable dust examples:

• Dusts containing free crystalline silica, and quartz, silica, 

and various hazardous metals, made airborne via 

grinding or drilling processes. Also, coal dust from coal 

mining and transportation.
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You are preparing an awareness raising initiative for staff and contractors on the human 

body and how it can be affected by hazardous substances.

Explain the important facts in a simple but compelling way, using examples, under the 

following main headings: (2000 – 2500 words)

• Human anatomical systems: respiratory, digestive, circulatory, nervous system and 

the special sensory organs (skin, eyes and nose)

• The main routes (eyes, nose, mouth, skin) and methods of entry (inhalation, 

ingestion, skin pervasion, injection, aspiration) of hazardous substances into the 

human body

• Target organs and target systems, local and systemic effects

• The body’s defensive responses (innate and adaptive), with particular reference to 

the respiratory system.
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COURSE WRAP-UP
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