Lesson Plan Notes


Introduction & disclaimer

When doing disclaimer, mention any injuries and not just back injuries. State that you should assess each situation before you start to work – if you don’t feel up to it don’t do it.

Statistics

This section can be incorporated into other sections if preferred.

Use company statistics and national statistics to highlight how common manual handling injuries are.

Law

2 systems of law

· Criminal 

· Statute law  - made by governments

· Civil

· Case law  - made by judges

Specific Law

· HASWA 74 – so far as is reasonably practicable

· Section 2(2) – safe plant and systems of work, safe handling of articles, Provide information, instruction, training and supervision, maintain safe access and egress, Provide healthy work environment.

· Section 7 absolute duties on employees – take reasonable care of their own and everybody else’s H&S – Co-operate with employers so they can discharge their duties under the Act.

· MHOR 92

· Avoid, Assess, Reduce, Monitor

· Report dangerous practices

Anatomy & Injury Causation:

Three main functions of the spine. 

Q. ASK DELEGATES WHAT THE SPINE DOES.

ANSWERS:

1. Protects spinal cord: The spinal cord runs vertically through the centre of the spine and is protected by the vertebrae.

2. Support of the upper body: Includes the head, arms, ribs, torso etc. The weight it has to support can be considerable certainly on the lumbar spine.

3. Allows movement and flexibility: The structure of the spine allows it to be flexible therefore allowing twisting and bending. Muscles control these movements.

Q. ASK DELEGATES WHAT IS ONE OF THE STRONGEST STRUCTURES IN ENGINEERING.

A. LOOKING FOR CURVE OR ARCH 

Explain that the spine is made up of several parts namely: 

· Vertebrae: Vertebrae are the bone structure (connected to each other by ligament) which form three curves – Neck, back and small of back, explain that the three curves are what gives the back its strength.

· Discs: Kidney shaped discs separates the vertebrae and act as shock absorbers. Discs are made of cartilage and allow movement of the spine. Outside it has a fibrous elasticity layer and several more layers internally, in the centre is a fluid with a similar consistency to toothpaste. As discs are under pressure, they have very little blood or nerve supply.

· Joints: At the rear of the vertebrae are facet joints, these are small sliding joints and cannot take a lot of weight – they are designed to help restrict and control movement of the spine and protect the discs from excessive bending and twisting. Facet joints also form part of the vertebrae that enclose the spinal cord.

· Ligaments: Ligaments are tough fibrous tissue connecting one bone to another. Restrict excessive movement of joints – can be damaged if overstretched.

· Muscles and tendons: Muscles force and control the body’s movements they are attached to bones by tendons (tendons are string like pieces of muscle that extend from the muscle and connect to bones – Ask delegates to tense the back of their hands and show the tendons tightening. Muscles work in pairs, as one contracts then another relaxes to allow movement. Muscles use energy when relaxing or contracting.

· Nerves: Branch off from the spinal cord and transmit info to and from the brain – EXPLAIN WHY SCIATICA PAIN IS FELT IN THE LEGS. These nerves travel from the spinal cord to the legs and feet and as pain can be felt on any point of the nerve there is a good possibility that pain will be felt in the leg when it is actually being caused in the back. This is called “referred pain”.
Types of injury 

· Cumulative: Injuries that have been caused over a period of time by things such as poor posture, repetitive movements, twisting and asymmetry, static muscle work etc. Degeneration of discs due to age can also be a contributing factor to cumulative injuries. The majority of Manual Handling injuries are due to cumulative injuries

· Sudden: Immediate or traumatic, one off accidents, over exertion etc.

Parts of the body that can be injured. 

Q. Ask DELEGATES what parts of the body can be injured.

answers to expect are back, arms and legs then you will get feet, hands, head – all parts of the body. say this is correct but concentrate on the back.

Of all the parts of the body that can be injured as detailed on lesson plan, the lower back causes most concern as it is the most common area of injury and is more susceptible to recurring injuries. 

Causes of injury.

Static muscle work. Explain that static muscle work does not necessarily mean standing or working still - it is when a muscle is working but not moving for example holding a pint glass. (Change this example to suit, IOSH did not find this funny but i thought it was quite clever!!!)  Muscles are more prone to injury when static due to the lack of blood passing through them hence reducing oxygen and nutrients this causes a build up of waste products such as lactic acid. This leads to fatigue and the muscles become more prone to injury at this point.

Heavy/ Excessive loads. It can cause excessive strain on the lower back region and on discs again, static muscle work is used. 

Bending or stooping: Causes injury because the discs are under pressure out of their natural position. Static muscle work.

Asymmetrical posture – One side of the body has to STATE THAT IT IS BETTER TO BALANCE YOURSELF WITH A SIMILAR WEIGHT IN THE OTHER HAND. 

Repetitive tasks: Constant use of the same muscles can lead to a cumulative injury.

Other factors that increase the likelihood of injury include rapid or sudden movements, individual susceptibility, duration and intensity of the task and cold and fatigued muscles more often than not back injuries are cumulative and cannot be attributed to one incident. They often result from a combination of things as noted above. A combination of the above significantly increases the potential for harm.

Biomechanics

Centre of gravity:

Imaginary centre of space occupied by a person or object.

Line of gravity:

Runs from the centre of gravity downwards to the floor, when the line of gravity approaches the end of the base of support you become increasingly unstable forcing the muscles to work (often statically) to keep your balance.

Base of support:

The area over which the weight of the object or person is distributed – the relationship of the centre of gravity to the base of support will affect how stable an object is. Widen the base of support by moving the feet outwards or by placing a hand on a table end or a wall.

Levers:

Holding loads away from the body creates a lever effect on the spine, which in turn increases the load capacity, which is placed on the spine – particularly in the lumbar region. The effort required by the back muscles increases according to how far the load is held away from the body. 

Prevent leverage and decrease loading on the spine by:

· Organising the work to reduce the effect of leverage.

· Keep loads close to the body

· Try not to stoop.

Ballistic movements

· Repetitive speedy movements.

· Less control of load/ object.

· Increased load on joints.

Resistance to movement – USE SHOPPING TROLLEY AS EXAMPLE. WHEN FORCE IS APPLIED TO MOVE A SHOPPING TROLLEY THAT FORCE IS PUSHING FORWARD AND DOWN.

Angle of applied force and amount of friction (resistance to movement) affects efficiency of work.

Apply force in direction of movement.

Less efficient force results in more muscle action and greater loading and compression of the spine.

Mid/ End range joint movement. SHOW CROUCHING POSITION
· Muscles more efficient in mid range

· When at end muscles work harder

Principles of Safe Handling

Assess

· Issues that increase the risk of injury

· Obvious harm, duration, no of people etc

· Task, (posture, frequency, Team Handling, rewards schemes, pacing) Load, (weight, shape, size, handles, stability, contents), Environment (Space, Floor conditions, temp, ventilation, Lighting, noise, housekeeping), Individual Strength, height, training and experience, gender, age, fitness, pregnant)

Plan

Task

· Most appropriate postures

· Mechanical aids

· Anyone else available

· PPE worn correctly

Route

· Start and end points

· Doors or steps

· Any obstructions

· Moving vehicles, other people.

Prepare

Load

· Split it?

· Stabilise the load

· Pack contents tightly

· Distribute contents evenly

· Keep Centre Of Gravity close to you

· Cover sharp edges

Yourself

· Get a good grip

· Use PPE

Area

· Clear route

· Warn people

· Check destination

· Ensure good lighting

· Check housekeeping

Perform

The task applying the principles of biomechanics:

· Wide base of support

· Keep load close

· Brace yourself

· Get a good grip

· Position feet in direction of travel

· Use smooth controlled movement

· Use friction to minimise force

· Try to avoid twisting and stooping

· Use team lifting where appropriate
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