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Fatigue

= Muscular
= Neural

= Central

m Peripheral
= Mental

m EFtC.




Fatigue
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Ergonomics
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Studying the relationship between low back pain and working postures

among those who stand and those who sit most of the working day
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Sitting and Standing = LBP?

m Mixed results

= \WWhen “quality” of standing is factored into the
evaluation:

® > 30 minutes OR 2.1 (Andersen et al., 2007)

m > 2 hours Females OR 2.9 Males OR 1.6 (MacFarlane et al.,
1997)

m Constrained standing Prevalence 30% vs 17% (Tissot et al.,
2009)

®m \WWhen “quality” of seated exposures are factored

m [ eisure + Work combined increased LBP reporting
(Nourbakhsh et al., 2001)

m Constrained seated driving postures 6x increase in lost
time (Porter & Gyi, 2002)



Ergonomic Guidelines

OHSCO'’s Musculoskeletal Disorders Prevention Series
Parts 3A&B: MSD Prevention Toolbox

Fixed Posture = sitting for long periods without standing (office work, driving, etc.)

» standing still on a hard surface for a long period of time |

CHECK ([])
HERE IF
REQUIRED
STATIC WHOLE BODY POSTURES ATTHE 0% | NOTES
PROLONGED * Worker sits for more than six hours total per day
SITTING [ ]

PROLONGED * Worker stands on a hard surface for more than four hours
STANDING total per day (standing in one location without taking more []
than two steps in any direction)




Exposure Situations
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Standing Time Varying
Responses
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Discomfort for Prolonged
Exposure
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Standing vs Sitting Postures ]
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Automobile vs Office Sitting
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LBP Sufferers and Sitting
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Disc and Impingement Pressures
.Linking Time varying Mechanical
Responses and Injury to Pain
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Causal
Adaptive
Aggravating/Exacerbating

= Muscle activation patterns are altered in people with low
back pain

= Agonist-Antagonist co-activation (van Dieen, 2003; Dankaerts,
2006)

= Muscle co-activation is an adaptation to low back pain

» Protection of compromised passive structures ‘Instabllity’
(van Dieen, 2003)

* ‘Maladaptive’ movement patterns — some patients adapt
In a way that aggravates condition (O’Sullivan, 2005)



Time Varying Standing Responses ]

Were variables affected by Time and G/rooé

- LBD N p < 0.0001
- Flexion p =0.0156
- Anterior joint shear <) p <0.0001
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D.E. Gregory, J.P. Callaghan / Gait & Posture 28 (2008) 86—92



Where Now:?
Clear Separation into Discomfort and
non-Discomfort Groups
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=Total n > 200 subjects

Instrumentation  -trunk Muscle Activation

= Kinematics, Whole Body
*& Lumbar Spine

= Muscle Oxygenation

|« Skin Temperature



EMG Changes - Frequency
& Amplitude Based

Female participants -MPE (HZ) % Change in EMG amplitude (post - pre)
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Where now?
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PD had Higher Muscle Co-
Contraction than NPD
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Muscle Co-activation
Occurs Prior to LBP
Development
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Interventions/ Solution



Response to Exercise Intervention

| Pp=0007
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25% of PD Control sought Clinical Care for LBP in 1 year
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Donnelly, Callaghan, Durkin, JOSE (2009) vol. 15 (3)

, Ergonomics (2006) vol. 49 (1)
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Lumbar Supports
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Standing & Sitting as
Rotation Partners
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Standing Engineering Solution
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Stability Balls
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Ball Chair
Lumbar Flexion 43.4 % max RoM 43.0 %max RoM
Range of Flexion 13.9% 14.0%

Pelvic Tilt

* RoM refers to range of motion in flexion/extension *
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Perceived Balance Risk
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Take Home messages

m 1) Standing and Sitting in constrained
conditions can accelerate LBP

m?2) Individual risk factors are important
considerations when evaluating the potential
for LBP associated with standing and sitting:

m Standing - predisposing MC strategies separated PD
from NPD

m Sitting — Gender and Movement strategies



Take Home

messages

m3) Interventions

mExercise can alter individuals predisposed to
LBP from Standing exposure

=“Ergonomic” based changes in sitting can
reduce LBP reporting

mRotation?, removal of Constraints?

=4) Not a sing

m5) Stabllity ba

e solution for all individuals

Is are not office chairs ©
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