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Functional Capacity Evaluation

 FCE is a standardized battery of 

clinical tests that purport to 

measure a patient’s safe physical 

ability for work-related activity.

 Maximum effort of the client is 

required to obtain valid results in 

these physical performance 

tests. 
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Work profile Functional Capacity
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Weight capapcity

Movement / Position

AmbulationCoordination
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FCE of weight capacity
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Maximum Light Heavy

Observational criteria to determine lifting performance
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Functional Capacity Evaluation



Observational criteria for physical effort level 
determination during manual handling tests 
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Observational 
criteria

Weight load
Maximum weight Heavy weight Light – moderate weight

Muscle recruitment
 Prime movers Bulging Bulging Normal recruitment

 Accessory 
muscles

Bulging Distinct recruitment No or only slight muscle 
recruitment 

Base of support Very wide base Distinctly increased Natural stance

Posture Substantial counterbalance Distinctly increased 
counterbalance

No or only slight counterbalance 
in extension

Heart rate, respiration Substantial increase in heart rate 
and respiration

Distinct increase in heart rate and 
respiration

No or minimal increase in heart 
rate and respiration

Control and safety Still safe but unable to maintain 
control if any more weight is 

added

Increasingly controlled 
movement; might begin to use 
momentum; execution with 

difficulty but not yet at the limit

Smooth movements

Pace Very slow (increased pace would 
affect stability and control)

Distinctly slower. Very deliberate 
movements

Moderate/comfortable pace



Effort Rating is not an easy task!

Video
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Perceived functional ability for work tasks 
assessed with the Spinal Function Sort

Perceived functional ability 
contributes to work related outcomes 
(Rahman 2008)

Self-reported measures require 
adequate literacy level and depend on 
linguistic abilities 
(Adams 2009)

Picture-based questionnaires (Spinal 
Function Sort) might be a solution? 
(Matheson 1992)
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Return to work (1d) at 3 mth FU Return to work (1d) at 12 mth FU

Validity of the Spinal Function Sort

SFS Totalscore at dc
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Area under curve = 0.76 
(95%CI: 0.69-0.82)

Area under curve = 0.79 
(95%CI: 0.71-0.85)
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Do NOSC influence the outcome of a FCE?

The role of ‘nonorganic-somatic-components’ (NOSC)

Nonorganic-physical-signs
“By helping to separate the physical 
from the nonorganic, they clarify 
the assessment of purely physical 
conditions”

…… should be interpreted with 
reference to other psychological 
and behavioral information
Waddell et al. 1980

FCE 
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Weight Capacity in patients with 
negative and positive Waddell signs

p<0.005 p<0.001
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Hand Capacity in patients with 
negative and positive Waddell signs

Hand Capacity

p<0.05

p<0.001
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Ambulation in patients with negative 
and positive Waddell signs

p<0.005

p<0.001
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Influences on FCE

FCE tests Adj. R2 Final model Unstd. 
Coeff.

Sig.

Lifting from floor 
to waist (kg)

0.54 Perceived functional ability 0.11 <0.001

Gender (male) 4.73 0.001

‘NOSC’ -0.95 0.009

Forward bend 
standing (sec)

0.42 ‘NOSC’ -20.49 <0.001

Days off work -0.03 <0.001

Perceived functional ability 0.31 *0.065

Grip strength 
dominant hand 
(kg)

0.58 Gender (male) 15.97 <0.001

Perceived functional ability 0.11 <0.001

‘NOSC’ -1.53 0.003

Age -0.25 0.005

Six minute 
walking distance 
(m)

0.52 ‘NOSC’ -27.13 <0.001
Salary previous job 0.01 0.002

Pain intensity -11.65 0.018

FAB work activities -2.50 0.014

Age -1.90 0.025

* Not significant, but a confounder
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Effort rating vs. ‘Waddell signs’

ǁ Functional Capacity Evaluation (FCE) requires an effort 
determination by observation of effort indices for performance 
interpretation. 

ǁ ‘Waddell signs’ have shown to be associated with decreased 
functional performance. 
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Lifting

‘floor to waist’ 

Lifting 

‘waist to crown’ 

Lifting

‘horizontal’ 

Sensitivity 53% 63% 62%

Specificity 84% 85% 85%

Concurrent validity of ‘nonorganic-somatic-
components’ and ‘submaximal effort’

Conclusions
In patients with chronic nonspecific low back pain, ‘Waddell 
signs’ testing and determination of physical effort by 
observational criteria should not be interchangeably used for 
interpreting lifting performance during FCE.Cohérence au cours des épreuves fonctionnelles 18



1st summary

FCE is influenced by:

 Effort

 Perceived functional ability

 Nonorganic somatic components
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Influence on FCE

Different measures cannot be 
interchangeably used for effort 

interpreting during FCE



Pain Behavior Assessment during FCE

A comprehensive assessment to screen for high levels of 
pain behavior should include different aspects of pain 
behavior such as: 

 pain perception and description by the patient

 the behavior of the patient perceiving pain

 the patient’s effort to perform physical tests

 patient’s consistency of behavior
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Video
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Pain Behavior Assessment during FCE
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Pain perception

Pain Behavior Assessment during FCE



Pain behavior
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Effort
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Consistency of behavior
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Patient 
characteristics

Pain Behavior Assessment during FCE



Results
 RASCH analysis supports the construct of the four 

subscales 

 41 items remained of the initial 56 items

 Convergent validity
 Neg. correlation with WAI (spearman’s rho = -0.59) 
 Positive correlation with ODI (spearman’s rho = 0.7)

 Total score = sum of 41 Items

Conclusion
The PBA is a valid method to assess pain behavior in 
patients with CNSLBP and is valid for use in individuals.

A comprehensive assessment to screen for pain 
behavior is preferred instead of a single test.
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Thank you for your attention

Dr. Peter Oesch 
PhD PT

Klinikleitung Therapien


