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Functional Capacity 
Evaluations (FCEs): 
Medical Evidence or 
Hearsay

Joe Castronovo, PT, DPT, MTC
FUNCTIONAL CAPACITY INSTITUTE, LLC

jcastronovo@fcirehab.com
(847) 204 - 4538

FCE
Premise

1) 
Determine 

Safe 
Maximum            

Work 
Level    

2) 
Determine 
Sincerity 

and Validity 
of Effort

FCE Outcomes

A. Valid and Met Job Demands

B. Invalid
1. Met Job Demands

2. Did NOT Meet Job Demands

C. Valid Results and Did Not Meet Job Demands

Are FCEs Important?

Impairment Does Not Equal Function
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Who Provides FCEs?

	 Physical Therapists
	 Occupational Therapists
	 Other..

The Nature of 
Therapists

	 Caring
	 Empathetic
	 Trusting
	 Optimistic
	 Healthy 
	 Athletic
	 White Collar
	 Not Business 

Minded (most)

6

Evaluator 
Bias??

7 Why would a therapist perform 
FCEs?

	 1) They are told to do them

	 2) Opportunity to do 
something different

	 3) Less patient care

	 4) Financial motivation

	 5)Company Incentives

	 6) Desire/Choice

5 6
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The Dark Side of Rehabilitation

Missing Factors in FCE 
Education

	 Disability leads to:

1. Depression

2. Anxiety

3. Co-morbidities

4. Marital issues

5. Early death

	 Less than 1% of all jobs in the US are Sedentary and 
Unskilled.

	 Partial/Temporary Disability is better than Permanent 
Total Disability. 

10

FCE Outreach

	 Who Uses FCEs
	 Physicians
	 Physical/Occupational 

Therapists
	 Attorneys
	 Insurance Companies
	 Case Managers
	 Vocational Rehabilitation

WC Reform

	 1)  FCEs need to Be 
independent –
directed by carriers 
and not from same 
facility

	 2) FCEs need to be 
performed by a 
physical therapist, 
occupational 
therapist, physician 
assistant, or 
physician

	 3) FCEs need to be 
standardized
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A FCE to Determine 
Effort and/or Malingering

 What is the 
Difference?

 What are Non-
Organic Signs?

 How do you find non-
organic signs?

 Are they 
Quantifiable?

A FCE to Determine 
Effort and/or Malingering
How Do You Determine Effort 
Objectively?

 What is a coefficient of variation?
 Researched Validity Testing
 Heart Rate and Perceived Effort

 Are the tests performed statistically 
significant?

A FCE to Determine 
Effort and/or Malingering
How Do You Determine Effort and 
Maximum Ability Intelligently?

 Kinesio-Physiological Observations
 Biomechanical Changes
 The proof is in the details

 Inter-rater reliability?
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What about Reliability?

	 Are the results consistent from the same user?
	 Are the results consistent from different users 

using the same methodology?

	 What about reliability of pain reporting?

Consistency of Effort

	 Are the results consistent throughout testing?

	 How do we measure consistency as a 
clinician?

	 Can someone have sub-maximal consistency?

Muscle Testing

19
Determining Maximum 
Ability

A. Psychophysical

B. Kinesio-Physiological

C. Evidence Based 
Prediction

17 18

19 20



���������

�

ALWAYS VALID?

BASED ON WHAT?

Types of FCEs 
I. Two Categories:

1) Controlled
2) Uncontrolled

Content Validity!
II.   Two Sub-

Categories:
1) Actual 

Simulation
2) Predicts Ability

I. Two Categories:
1) Controlled
2) Uncontrolled

Content Validity!
II.   Two Sub-

Categories:
1) Actual 

Simulation
2) Predicts Ability

Who or What Determines 
Maximum Ability and 
Validity?

	 Therapist v. 
Computer 
Program.

	 How many FCE 
Systems Exist? 

The National Institute for Occupational 
Safety and Health & American Physical 
Therapy Association

	 An FCE should: 
1.Be safe
2.Be reliable
3.Be valid at prediction of safe work ability (Content 
Validity)
4.Be specific and flexible to work related abilities 
(Uncontrolled)
5.Predicts future risk
6.Answers The Referral Question
7.Follows U.S. State Specifications
8.Based on Medical and Researched Evidence, 
“generally accepted” by a meaningful segment of 
the scientific community
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FCE Components

	 1) Paperwork – Pain Scales, 
drawings, function, depression, 
Fear/Anxiety medical history, body 
language

	 2) Interview
	 3) Physical Examination 
	 4) Warm-up
	 5)Grip Testing

FCE Components – cont.

	 6) Cardio Testing
	 7) Isometric Strength Testing
	 8) Dynamic Lifts
	 9) Positional Tolerances
	 10) Job Specific Testing
	 11) Post Testing Paperwork
	 12) Analysis
	 13) Report Presentation

Important FCE Components
Pre-Testing Paperwork Functional 

Questionnaires

1) Does the client’s self reporting make 
sense with the diagnosis?

2) Does the client’s self functional reporting 
correlate to the activity during the FCE?

3) Do the symptoms correlate to the injury 
and diagnosis?

25 26
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Physical Examination

• A physical exam helps determine if the client 
is consistent with previous examinations.

• Baseline Measurements: A physical exam is 
compared to testing activity for consistency.

• A physical exam is needed for determining  
non-organic signs that helps determine effort 
and malingering.

• A physical exam determines 
contraindications to testing or parts of testing 
that need to be monitored more closely. 

• Therefore, a FCE that does NOT include a 
physical exam jeopardizes a patient’s safety. 

Physical Exam – Needed 

	 1) Waddell, Korbon’s, etc. 
	 2) ROM (Active v. Passive/observed v. 

unobserved)
	 3) Neurological Signs
	 4) Muscle Strength Testing – Force Gauge
	 5) Cogwheeling

	 Are the findings Consistent with Diagnosis?

Muscle Testing With A 
Force Gauge Grip Testing

Should These Tests 
Determine Validity?

1) No Determination of Work 
Function   

Matheson L, 
Isernhagen S, and Hart D.

2) Consistency and Validity
A) Force Curves & Fatigue
B) Coefficient of Variation

3) Major Tests
A) Maximum Grip
B) 5-Position – Bell Shaped 

Curve
C) Rapid Exchange Grip – is 

Grip Stronger than Max 
Grip

29 30
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Isometric Lifts:

Creating an Accurate 
Prediction Model

Other FCE Systems 
Allow patient Self-
Limiting

Most FCE protocols 
lack objective validity 
criteria in regard to 
lifting or functional 
tasks.

Sample from J-Tech 
Medical: NorthStar 
System

The NIOSH Lifting Equation is:

LC x HM x VM x DM x AM x FM x CM = RWL 

where LC is the load constant (23 kg) and other 
factors in the equation are:

HM, the Horizontal Multiplier factor
VM, the Vertical Multiplier factor

DM, the Distance Multiplier factor
FM, the Frequency Multiplier factor

AM, the Asymmetric Multiplier factor
CM, the Coupling Multiplier factor

RWL, the Recommended Weight Limit DM x AM x 
FM x CM = RWL 

33 34
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Isometric Lift Example

Dynamic 
Lifting

1)Extrapolate from NIOSH
2)Confirm or Disprove by 

patient reports and 
observed body 

mechanics.
3)Determine Maximal 

Occasional Lifts
4)Test for Frequent or 

Constant Lifts if needed 
for work

The Alternative –
repetitive lifting based 
on psychophysical and 

kinesio-physiological 
testing

Fatigue Component!

Determine Ability
Takes Knowledge, Skill, & Experience

37 38
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Positional Tolerances FCE To 
Determine 
Effort?

Validity Profile
•1) Coefficient of Variation 
•2)  Heart Rate – consistent 

with effort, TM test  
maximum heart rate, or 
pain

•3) Rate of Perceived 
Exertion (RPE)

•4) Hand/Grip Tests
•5) Non-Organic Signs
•6) Static v. Dynamic Lift 

Comparisons
•7) Occasional v. Frequent 

Lift Comparisons
•8) Observed v. Unobserved 

Behavior
•9) Psychological Paper  

Tests v. Actual Performance
•10) Minimum 20 tests, ideally 

40+

How To Perform a Quality 
Analysis of a FCE?

	 #1. Who Performed The Test?
	 #2. What was the Test Format?
	 #3. Equipment Used?
	 #4. Physical Exam Performed?
	 #5. Objective, Subjective, or at least Highly  

Detailed 
	 #6. Statistical Significance?
	 #7. Consistent with Medical Records?

43

#1 Who Performed the 
Test?

	 #1    Who is Performing the Test?

	 Proper licensing in the State?

	 Test Needs to be unbiased

	 Board Certified?

44
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#2 What FCE System 
Was Used?

	 “A FCE outcome depends on the 
expertise of the test administrator, not 
the system itself.”

	

JJC

45

#3 What Equipment was Used?

I. Computerized v. Manual Test?

II. Mechanical or Digital Equipment

III. Calibrated?

46

#4 Was a Physical Examination 
Performed?

• A physical exam helps determine if the client is consistent 
with previous examinations.

• Baseline Measurements: A physical exam is compared to 
testing activity for consistency.

• A physical exam is needed for determining  non-organic 
signs that helps determine effort and malingering.

• A physical exam determines contraindications to testing or 
parts of testing that need to be monitored more closely. 

	 Therefore, a FCE that does NOT include a physical 
exam jeopardizes a patient’s safety. 

47

#4 Was a Physical Examination 
Performed?

• Co-Morbidities

• Pharmaceutical Influence

• Fear Avoidance

• Pain Avoidance

• Psychological

• Perceived Function
48
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#5  Objective, Subjective, or at 
Least Highly Detailed  

	 Objective v. Subjective
Psychophysical

	 Objective Testing/ Evidence Based 
Prediction

	 Kinesiophysical

49

Kinesio-Physiological 
Response
1) Biomechanical Changes

A) Changes in body 
Mechanics

B) Compensations
C) Muscle Recruitment 

Patterns
D) Sweating, redness, SOB

	 2) Heart Rate Response
A) Is it Credible?
B) Factors that Can 

Change?
	 3) Other Physiological Changes

50
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#6  Statistical 
Significance 

51

#7 Consistent with 
Medical Records

52

	 Any red flags that demonstrate stark 
differences between physical 
examinations and treatment or 
rehabilitations programs?

1. Rehab and Work Conditioning
2. IMEs
3. Physical Examinations
4. Surveillance

49 50
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Return to Work is Goal QUESTIONS?

53 54


