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Posture and Movement:
Movement



· Some tasks require the movement of the whole body; 

examples?

· lifting, carrying, pulling and pushing

· these can cause high, localized stress and in time they

cause aches and pains

· Movements can also require too much work from the

hearts, lungs, muscles

· Here we examine stress from lifting, carrying, pulling

and pushing

Movement



Lifting

· Manual lifting of objects is common

· Lifting is a major source of lower back

complaints

· The lifting method, design of heavy products

for lifting, lifting equipment are of interest
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Create optimum circumstances for lifting

· If manual lifting of heavy loads (� 23 kg) is necessary, 

lifting conditions should be optimized

· load should be close to body during lifting (horizontal

distance hand-ankles ~25 cm)

· initial height of load >75 cm

· it must be possible to pick up the load with both hands

· the load must have handles or hand-hold cut outs

· it should be possible to choose the lifting posture freely
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Ensure that people always lift less, preferably

much less than 23 kg

· Only in the optimum lifting conditions may one lift 

the maximum load of 23 kg

· However, lifting conditions are never optimum

· The load should not exceed a few kg if it has to be 

picked up far away in front of the body and has to be 

displaced over a large vertical distance
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Use the NIOSH method to assess lifting 

situations

· The method developed by NIOSH can be used

to determine the max. load in unfavorable

lifting conditions

· Recommended weight limit = 23 kg x HM x 

VM x DM x FM x AM x CM (Fig. 2.19)
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Loads should be fitted with handgrips

· A load should be fitted with two handgrips so that it 

can be grasped with both hands and lifted (Fig. 

2.20b)

· Avoid designs where fingers grasp the load

(Fig.2.20a)

· The position of the handgrips should prevent the

load from twisting or deforming
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Avoid carrying tall loads

· When carrying a tall load, one will tend to

bend the arms to prevent the load from hitting

the legs. What is the disadvantage of this?

· This causes additional fatigue

· Limit the vertical distance of the load

(Fig.2.24)
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Ensure that the load is of the correct shape

· The size of the load must be as small as possible so that it can 

be held close to the body

· It must be possible to move the load between the knees if it 

will be lifted from the floor

· The load should not have any sharp edges

· The load should not be hot or cold to the touch

· For special loads (such as hazardous liquid, hospital patient), 

additional precautions are necessary
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Pulling and pushing

· Many types of trolley have to be moved

manually.

· Pulling and pushing trolleys places stress on 

the arms, shoulders and back.

· The design of the trolley should take this into

account (Fig. 2.25)
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Limit the pulling and pushing force

· The manual pulling and pushing force should

not exceed 200 N (20 kg)

· If the trolley is kept moving for more than 1 

min, the permissible force is 100 N

· This limits trolley weight to 700 kg 
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Use body weight when pulling or pushing

· When pushing, the body should be bent forward

· When pulling it should lean backwards

· In pulling and pushing, the horizontal distance

between the rearmost ankle and the hands must be at 

least 120 cm

· When pulling, there must be room under the trolley

to place the foot directly below the hands (Fig. 2.26) 
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Provide handgrips on trolleys

· Handgrips are necessary to allow both hands fully to

apply force

· Handgrips must be cylindrical

· Vertical handgrips at a height of 90-120 cm are

preferable for posture

· Dimensions are given in Fig.2.27 
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A trolley (or product) should have two swivel

wheels

· Fit trolleys with large, hard wheels to limit resistance

due to unevenness of the floor

· Two swivel wheels are required for good

maneuvrability (four not recommended)

· These should be where the handgrips are located for

pulling or pushing

· Limit the height to 130 cm for visibility
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