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FCE-research Groningen

e 10 PhD theses

e >50 international publications

e CLBP> healthy > OA hip, knee, hand > WAD & neck >
single arm

e Topics

- Safety, reliability, construct validity, usability, reference
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Towards Consensus in Operational Definitions in Functional Capacity Evaluation:
a Delphi Survey

Health condition
-

An FCE is an evaluation of capacity of
activities that is used to make

: P PR Bty ac s Activity s—s Participation
recommendations for participation in & Structure L .
work, while considering the person’s body
I
functions and structures, environmental Environmentsl  Parsonsl
Factors Factors
factors, personal factors and health status Contextual factors

Capacity ... The highest probable functioning of a person ... at a given point in time,
in a standardized environment

Performance ... what a person actually does in her or his current environment.

It describes the person’s functioning as observed or reported in the person’s real-life
environment with the existing facilitators and barriers
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FCE is limited to Health / Functional Capacity foundation of
Work Ability *House’

Work Ability

Environment
Content <=  Demands <=
Community <~ Organization <=
Management <= Leadership <=

r Work

Value
(Attitude, <~ Motivation < )

Competence [ Personal
(Knowledge, Skill) Resources

Health
(Functional capacity)

Figure 1. The work ability model. (Adapted from the original model
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of Iimarinen [2].)
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Functional Capacity Evaluation
FCE tests

e Repetitive work / reaching: sideways, low,
overhead

e Hand functions: grip strength, vinger strength,
fine motor functions UE and hand

e All tests > hours

e 1 orfew tests

e 12-50, depending on protocol
e Lifting and carrying
Posture tolerance: bending, overhead work

=

An FCE is an evaluation of capacity of activities that is used to
make recommendations for participation in work, while

r

considering the person’s body functions and structures,

environmental factors, personal factors and health status

FCE # ‘a buch of tests’ or ‘a machine’

FCE = clinical reasoning

. Diagnosis
. History - health
. History - work

. questionnaires

g AW N

. Physical examination

6. Tests /

7. Observations

8. Analysis deficiencies
9. Analysis reasons

10. Recommendations
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low Technology high
low Marketing high
high Research low

!

Example low tech test materials
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FCE: different shapes and forms

FCE en WCE
¢ FCE = standardized
¢ WCE = tailored to work
Examples: police, firefigthers

Protocols: generic and specific, short and long, 1 or 2 days, 1-4 hour
Choice of tests: question, diagnosis, work
Report: (ultra) short — very long
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Scientific developments FCE 20 years - 1 sheet summary

—

. We can measure FC safe and reliable
2. We are getting better grip on validity
3. We can use FCE to predict work status

And:
1. (ultra) short protocols (1-5 tests; lifting test)
2. Relevant references - criterion references (work load)

But:
« Grip on validity # ‘it is valid”
« Individual variation in test results substantial and insufficiently
explained
- Individual interaction with B-P-S factors
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Are performance-based measures predictive of work participation
in patients with musculoskeletal disorders? A systematic review

P. P. F. M. Kuijer - V. Goultebarge -
|S. Brouwer * M. F. Reneman - M. H. W. Frings-Dresen
Conclusions Strong evidence exists that a number of
performance-based measures are predictive of work par-
ticipation in patients with MSDs, especially lifting tests.
Overall, the explained variance was modest.

More studies should evaluate the predictive validity of
promising job-specific performance and complementary non-

performance based measures.
% University Medical Center Graningen
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Validity of FCE for RTW

It may be questioned whether FCEs by themselves will ever be
found valid for the prediction of a safe and lasting RTW...

The construct of ‘workability” is multidimensional. Whether a patient
successfully returns to work or not, depends on more than
functional capacity by itself. It is critical to understand that an
instrument measuring a single dimension cannot be expected to
assess a multidimensional construct. It is, therefore, by definition
incorrect to suggest or to claim that the results of an FCE should be
able to predict a person’s work ability, or even more complex, a
successful return to work. At best, one may expect an FCE, ..., to
measure an individual’s immediate functional ability to perform
work-related activities. This should be seen as one of the
prerequisites for a successful return to work.

Reneman, Wittink, Goss, AMA, 20
university of
/ groningen Ui University Medical Conter Graningen
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An FCE is an evaluation of capacity of activities that is used to
make recommendations for participation in work, while
considering the person’s body functions and structures,

environmental factors, personal factors and health status

FCE # tests

FCE = clinical reasoning

. Diagnosis 6. Tests

7. Observations /

8. Analysis deficiencies

. History - health
. History - work

9. Analysis reasons
10. Recommendations

% University Medical Center Graningen

. questionnaires
. Physical examination
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Testresults or capacity?

FCE: we measure test output - behavioural measure

Test behaviour: part of capacity that a person is willing and/or able
to munster, based on B-P-S factors

Question:

How to disentangle ‘physical’ from other factors during FCE?

% University Medical Center Graningen
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Indiators described in FCE literature

Consistcy - clinical reasoning
Waddell Non-Organic Signs

Correlation pain intensity / performances / heartrate
V - coefficient of variation

REG - Rapid Exchange Grip
Grip strength curve

Heartrate / performances

university of
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Appendix 1. IWS FCE Observational Criteria for Level of Effort

Light Mederate Heny Maumat
Mascle recruiment Primer movers oaly; no Recruitment of accessory  Pronounced recratment of Baiging of accessory
Accassony musces, musches and vunk and accessory muscles and mascles and ek and
0o tnak and neck seck stabizers tronk and neck stabiizers meck stablizers
stabiivers
Base of supgort Natoral stance Stable base Wider base Very soid base
Postra Upngit pestre Beguning of coarter Incrzasing courter talasce Marbed courter balance
baince
Contrdl and Easy movement pstems  Smocth movements. Bagns o use momentum. Uses momenton
movemert paliem Difficul batt not manmal cantrobed mannis.
Unatie o contrd &
meight is added
pree
7008+ st e

RMS (V)

o time elapsed |

time elapsed
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Observing effort ‘

Strong evidence: therapists can identify ‘physical’ sub-max
performance (LBP, lifting)

« biomechanics, physiology

No evidence FCE can detect ‘malingering’ or judge (in)sincerity
Reason submax:

« depression, FCE done in non-native language, etc
« Biopsychosocial framework

21
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Observations of pain behavior

Pain behavior: acts we understand to communicate pain

FCE: differentiate pain behavior from ‘physical activity’ behavior
(biomechanics physiology)

Standardized - modified PBS scale (not validated for FCE)
Interpretation: influence of PB on test results

Biopsychosocial framework

Central Sensitization?

% University Medical Conter Graningen
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An FCE is an evaluation of capacity of activities that is used to
make recommendations for participation in work, while
considering the person’s body functions and structures,

environmental factors, personal factors and health status

FCE # tests

FCE = clinical reasoning

6. Tests
7. Observations /
8. Analysis deficiencies

9. Analysis reasons
10. Recommendations

% University Medical Center Graningen

. Diagnosis

. History - health

. History - work

. questionnaires

. Physical examination
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Analyses deficiencies

Workload = reference

Comparison capacity to workload

¥
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Reference values
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e Workload = reference / criterion
e Assessment workload time consuming and scientifically challenging
« Reference for FCE: FC of good functioning healthy workers

e Compare FC patient to FC of good functioning workers with similar
workload

- Patient FC = worker FC: OK

- Patient FC < worker FC: ?

25

Reference values Netherlands

702 workers

Talble 1: Phiysical Demand Characteristics of Work

184 professions
12 tests

Frepaeet

Constant®

Flrysical Owmaret
Level

DOT 1; Sedentary

DOT Z: Light

DOT 3: Medium

DOT 4&: Heavy'very

heavy

a5 nng ™

NOTE Exampies of DOT 1: medical sacretary, manager branch (amy
industryl, clinical pevchologist: DOT 2 teacher skmentary school,
receptionist, computer operator; DOT 3: nurse (general duty), main-

r (any indhustry). carpenter, car mechanic: DOT 4

*Amount of force exarted to i, carry, push, pull, or otherwise move
objects, inchading the human body.

university of
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Manager - DOT 1 Brick layer - DOT 4
40 kg: decile 6 40 kg: decile 1-2
8 kg: decile 1 20 kg: decile 1
5 kg: decile 0 5 kg: decile 0
Table 3: Normative Values for Material Handiing (In kg) for the Differant DOT Categories.
Lifting Low (kg) Liftirg High (kg) Camying (kg)
w1 Bor: oors oora pori vor2 oots oora oorr  worz  pors |oors
15 14 1€x6 176 18=6 2 40£14 3

1 2 4 s 7 17 3 14 16
g e e e ) e e ) e —

2 3 0 10 0 16 2 2 7] )

2 » 0 10 10 12 2 % 2 ] 45

23 34 5 12 ” 15 2 E 3 » @
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52 56 & ] 2 % % [ B4 8 64

80 & 72 2% 2 % 2 5 B @ n

67 6 i 7 3 £ 2 ] @ & 7

% " 7% W EY 32 £ 68 7 7 7

ories: 1 {seffentary); 2 (light); 3 (medbum); d (heavy very heavy work).
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Matching physical work demands with functional capacity in healthy
workers: Can it be more efficient?

Remko Soer*™<*, Niek Hollak ¢, Marieke Deijs %, Lucas H. van der Woude*¢,
Michiel F. Reneman *

Validity reference values

Hypothesis: FCE>WL
Methods: Standardized WL assessment at workplace

Results
« S/L work: 10¢ percentile correct 98%
« M/H work: 30¢ percentile correct in 88%
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An FCE is an evaluation of capacity of activities that is used to
make recommendations for participation in work, while
considering the person’s body functions and structures,

environmental factors, personal factors and health status

FCE # tests

FCE = clinical reasoning

6. Tests
7. Observations

1. Diagnosis

2. History - health
3. History - work 8. Analysis deficiencie
4. questionnaires 9. Analysis reasons

10. Recommendations

% University Medical Center Graningen

5. Physical examination
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Deficiencies - Reasons: biopsychosocial framework

Health condition
[ty

I

Il I 1
2 examples: *":!;l‘:":\'."":" o+ Activity «— Participation
» Patient related T I 1
» Clinician related Eavironmental  Personal
Factors Factors

Contextual factors

An FCE is an evaluation of capacity of activities that is used to make

recommendations for participation in work, while considering the person’s

body functions and structures, environmental factors, personal factors and health
status

University Medical Conter Graningen
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Sample
* 372 patients
* 54 clinicians

* 18 facilities
¢ 8 countries
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Functional Capacity Evaluation in Different Societal Contexts: Results
of a Multicountry Study
Jone AnsusteguiEchita' e’ Bery J.van Holland’ -Douglas . Gross'Jan Koo' Pter Osch'-

cheia! Mathiss Beth
A Tipolin*. lzabeth Chapman’ - Andy . K. Cheng - RabertSelars - Megan Spavins'
Morco Streibelt - Petervan der Wrff - Michel . Ranaman'
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FCE Test results |

Floor-to-waist lift (kg)

600
15 400
Hninie
0 i a0

NL CA CH DE AT ZA NZ CN

6 minute walk (m)

NL CA CH DE AT ZA NZ CN

w

Right handgrip strength Left handgrip strength
60 (kgF) 60 (kgF)

~ 40 B -
E Arnr
0 0 - -
NL CA CH DE AT ZA NZ CN NL CA CH DE AT ZA NZ CN
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Netherlands
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Canada

Switzerland
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Multiple Regression (R2)

= Bio ®WPsycho ®Social ®Unknown

Six-Minute Walk Test

Floor-to-Waist Lift

Right Handgrip Strength
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mBio mPsycho = Social mUnknown
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Floor-to-Waist Lift

Patient’s

Patient-Reported

Clinician’s Observed Physical Effort during Lift
Test
FCE Measurement Country

Sex (male/female)
Height (cm)
Disability (PDI)

Pain Intensity (NRS)
Social Isolation

Test Ended Prematurely (yes/no)
Reason for Ending the Test

@ University Medical Center Graningen




Take Home

» >50% explained variance in all models
» FCE results related to BPS factors, AND these factors differ

per test

And so ...
1. With an FCE we do not only measure Physical Capacity
2. A patient’s FC should be interpreted within a

biopsychosocial framework

%E University Medical Center Groningen
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biopsychosocial framework |

FCE clinician as reason

Nocebic words

nocebo (Latin nocab, " shall armr from noces, -1 harm)

Safety should be ensured duril
What did your words do for someone today?

You have joints like an 80 year old  You have a weak spot

Nocebo: negative expextation- Asymmetric Knots in your muscles
. Bad posture Crooked back
Opposite of placebo Rotated pelvic Worn down
Slipped disc Hypermobile

Loganghtdiscrepancy. pronated et
\ . Unstable  seneon bone P

Popular: ‘Fear makes sick Wnatt cora siabtly
Misaligned
You have a scolosis

Weakness Subluxation

First, do no harm Triggerpoint Inactive muscles
Deviation Impingement syndrome
Tlitut nolvie Protracted shoulders

Wear and tear Your back is damaged

Wrong sitting posture Fascit rostriction
ave to live with this

o e o your e Avoid lifting and bending

e university of
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1) ergonomie tillen - Goog X. Reneman, MF (cv) - Outioc ‘ + v

jwunegoogle-l

[F=
«
L

openteceee  Resecs |
Disabling chronic low back pain
as an iatrogenic disorder: a qualitative
study in Aboriginal Australians

Soan L Paer B rSutivn.* Ak A Coin * Domess B Mak.* Sandy Tonasaine”
Loom U i’

Key messages
= Contrary to previous research negative beliefs,
including an anatomical/structural cause of pain
and pessimistic future outlook, were common.
- mumommmm:m
practitioners  suggesting disabling
mmhwﬂymmﬂc

= Biomedical-orientated management approaches
to LBP are far reaching, highlighting the need for
healthcare practitioners to positively influence
bolefsaspmdLBthallm

niversi f
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HCPs - part of the problem?

More / longer sick-listing issued by HCP when:

HCP holds high fear avoidance beliefs (A)
HCP believes that discussing RTW disrupts relationship (B)

Physicians’ Determinants for Sick-listing LBP Patients

A Systematic Review [

Erik L. Werner. MD, PhD;* Pierre Coté, DC. PhD.7f Brona M. Fullen. BSc. PhD.§
and Jill A. Hayden, L

| NRANN ) Ciin ) Pain » Volume 28, Number 4, May 2012 N

REVIEW ARTICLE

The association between health care professmnal attitudes and
beliefs and the attitudes and beliefs, clini g t, and
outcomes of patients with low back pam A systematic review

B. Darlow'?, B.M. Fuller?, S. Dean*, D.A. Hurley?, G.D. Baxter?, A. Dowell'  ur1pan 16012)3-17 620111

Number of sickness

certificates issued physical activities certification

iI Advice to Fimit work and II Tciriatent eportidiickiiss I

Y 3

Guideline non-adherence

Structure orientated LBP
explanations

Patient beliefs about

High patient fear avoidance,
blicfs
Negative attitude to Patients less likely to
information materials 4 receive information

GRADE assessment of quality of evidence

Beliefs about back pain

AHCPR assessment of strength of evidence

Moderate evidence of NO association X

e [ YRR
G Moderate quality vidence of associafion
e PP G S

Figure 2 summary of strong and moderate evidence of the association between HCP attitudes and belisfs and patient-related factors for LBP.

Low quality evidence of NO association

-— > Low quality evidence of association
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Are we “fear-avoidant™?

What if the FCE-clinician is fear-avoidant?

%E University Medical Center Groningen

Unsafe Lifting Techniques

S h i ‘Ag
< % = Instruction of assessors

wf
¢ =

Injury apiy

Assessor high FAB Assessor low FAB
=12 PT students
M= N=256 n=12

R
Group A Group B
N=124 n=132

%, ke g ko ..

Ability approach

44

Unsafe Liting Techniques
“ (Lifting >
back pain

. Guarding behavior
. Verbal: Injuries

. Verbal: Avoidance
. Intense coach

. No Guarding behavior
. Verbal: No injuries

. Verbal: No Avoidance
. Easy coach

Unsafe Lifting Techniques

tﬁ 0
o h i ‘Ag
< % = Instruction of assessors

X =

Injury apiy

Assessor high FAB Assessor low FAB
=12 PT students
M= N=256 n=12

R
Group A Group B
N=124 n=132
% 40 k
@ , 32kg % - -
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Ability approach

Conclusion

Disclaimer: PT students and healthy young adults
Clinician beliefs / behaviors do influence FCE results

Discussion

v Safety paradox?

v' More pain orientation than needed / guidelines?

v' The opposite as to what we are aiming to accomplish?
Take home: make sure you are not part of the problem

EY university of
= /grnningen

47

@ University Medical Center Graningen

Analysis - putting it all together

1. What do the results ‘mean’?

Maximal capacity - BPS?

Collaboration / therapeutic relationship

Consistency / disrepancy between results and observations
« Can you make sense of it all?

2. Relate results to reference values
« FC< = > WL
« Deficiency: when FC < WL

3. If deficiency: why?

4. Are discrepency modifiable? How? By whom? Prognosis?

@ University Medical Center Graningen

5. Conclusion / recommendations -

EY university of
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An FCE is an evaluation of capacity of activities that is used to
make recommendations for participation in work, while

considering the person’s body functions and structures,

environmental factors, personal factors and health status

FCE # tests

FCE = clinical reasoning

6. Tests
7. Observations

. Diagnosis
. History - health

. History - work 8. Analysis deficiencies

9. Analysis reasons /
. Physical examination 10. Recommendations
university of
groningen e

. questionnaires
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i al in Work
for Musculoskeletal, Pain-Related and Mental Health Conditions:
An Update of the Evidence and Messages for Practitioners

Irvin! - A, Colli™ - F. Clay? - U. Gensby'? - . A. Jennings* - 5. Hogg-Johnson’ - V. Kristman'”
R, Ruscckaite? - . M. Shepard +5. Shouric’ -

LU SLUUIES UL HIVUIVE WUIRELS WILL VIO UL Pdli-1S1deu
conditions and MH conditions. We recommend implement-
ing multi-domain interventions (i.e. with healthcare provi-
sion, service coordination, and work accommodation com-
ponents) to help reduce lost time for MSK or pain-related
conditions and MH conditions. Practitioners should also
consider implementing these programs to help improve
work functioning and reduce costs associated with work
disability.
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Use of Functional Capacity
Evaluation for the assessment of
Residual Work Capacity

Learn more?
2-day course EB FCE
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Thank you

m.f.reneman@umcg.nl
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