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a smart office 
chair …
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Research questions

How does musculoskeletal 

discomfort develop in 30 

minutes of VDU-work?

• difference between 5 postures?

• difference between 2 tasks?

• when is discomfort too much?

• when should the smart chair 

vibrate?
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Study design

• controlled laboratory setting
• 19 subjects: 15 women – 4 men, 17-37 years, experienced VDU
• 30 minutes work – 30 minutes pause
• 2 tasks: call-centre & data entry; short assignments
• 5 sitting postures: 4 imposed & 1 freely chosen (= reference)
• Axia, VDU-work chair of BMA Ergonomics BV
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Vulture posture
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Methods; Local Perceived Discomfort (LPD)
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Every 3 minutes: LPD-method: Grinten & Smitt (1992)
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Results; discomfort development

Typical example
‘vulture’ posture
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ergon. optimum
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LDP-scores: 0 = no discomfort at all; 0.5 = extremely little; 1 = very little;

2 = some; 3 = quite some; 4 = a fair amount; 5 = much; 7 = very much



NES Conference, Reykjavik, August 2008Towards a smart office chair ....8

Results; discomfort doses

Average doses (n = 19)

Dose in optimal posture = 100%

Significant task difference: NO

Significant posture effect: YES

Relative LPD-dose, call-centre
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Relative LPD-dose, data-entry
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Results; best – worst working posture
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Conclusions

• Musculoskeletal discomfort develops during 30 minutes of 

continuous VDU-work (imposed and free posture!).

• Level of discomfort depends on sitting posture and body region:

� most in neck while working in ‘vulture’ posture;

� little in upper legs;

� freely chosen working posture not always best one -

ergonomic optimal posture is better for back;

� ergonomic optimal posture best of five postures studied -

‘vulture’ posture worst one.

• Level of discomfort not different between call-centre and data-

entry task, for all body regions (i.e. no interaction effect).
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To prevent discomfort with a smart chair

1) Determine how much 
discomfort is acceptable
• LPD<2 (Hamberg, 2007)

2) Calculate when limit/cut-off 
value is exceeded in each 
posture

3) Measure posture with smart 
chair

4) Determine duration of posture 
with smart chair

5) Give signal when duration is 
exceeded

Is this the new chair 
we recently bought for 
the whole company?

Yes, TNO says 
it prevents 
discomfort



NES Conference, Reykjavik, August 2008Towards a smart office chair ....12

Perhaps this is a better option ….. 

www.noob.us/humor/ellen-degeneres-reviews-the-hawaii-chair
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Thanks to …
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• Technical support 

Services TNO

• Organisation NES 

conference 2008!


