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Abstract

Purpose The International Classification of Functioning, Disability and Health (ICF) Comprehensive Core Set for Vocational
Rehabilitation (CSVR) is a shortlist of functioning domains developed for use with people of working age that experience
limitation in their work-related functional capacity. Functional capacity can be measured by, for example, Spinal Function
Sort pictorial questionnaire and Functional Capacity Evaluation tests such as the: Complete Minnesota Dexterity Test, grip
strength test, pushing, pulling, progressive iso-inertial lifting and carrying. However, these tests have not yet been linked to
the CSVR. The objective of this study was to evaluate the extent to which the Spinal Function Sort and Functional Capacity
Evaluation tests could be mapped to the ICF categories of the CSVR. Methods Two raters independently performed the link-
ing of the Spinal Function Sort and the Functional Capacity Evaluation related tests to the CSVR according to established
ICF linking rules. If an item could not accurately be linked to a CSVR category, the item was linked to the most fitting
ICF category. Disagreements were resolved in a consensus meeting. Interrater agreement between raters was expressed in
percentage agreement. Results The Spinal Function Sort and Functional Capacity Evaluation tests described a total of 39
unique ICF categories, out of which only six (15%) came from the CSVR. Interrater agreement ranged between 17 and 91%.
Conclusions The study found six categories including vestibular functions, muscle power functions, writing, lifting and
carrying objects, fine hand use and hand and arm use within the CSVR using the Spinal Function Sort and The Complete
Minnesota Dexterity Test. With the rest of the items, the CSVR was considered too broad.

Keywords Lifting - Carrying - Pushing - Pulling - Complete minnesota dexterity test - Grip strength - Spinal function sort -
ICF

Introduction

The International Classification of Functioning, Disability
and Health (ICF) was developed to describe functioning as
a dynamic interaction between the person’s health condition
and contextual factors. The ICF includes more than 1400
categories and to make the ICF easy to use, comprehen-
sive and brief core sets have been developed. These sets
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Functional Capacity Evaluation (FCE) tests (Complete Min-
nesota Dexterity Test (CMDT), grip strength test, pushing,
pulling, progressive iso-inertial lifting (PILE) and carrying).

The SFS contains pictures representing both work-
related tasks and activities of daily living [4—7]. The patient
is asked to look at each picture and rate his/her abilities
related to task or activity. The SFS is predictive of future
work status [4-7]. FCEs are assessments of work-related
functional capacity [8, 14] and consist of several tests, with
each representing a work-related activity. An evaluation of
functional capacity is relevant to facilitate and implement
return-to-work strategies, and if necessary help in the pro-
cess of receiving disability benefit and whether early retire-
ment is an option for the individual [8, 13, 14]. Functional
capacity as a concept can be considered as an indicator of
a worker’s potential or realized ability to engage in work-
related activities or tasks needed to meet job expectations
[14]. Defined within the context of the ICF, “an FCE is an
evaluation of capacity of activities that is used to make rec-
ommendations for participation in work while considering
the person’s body functions and structures, environmental
factors, personal factors and health status” [8]. The FCE
provides “some measure of the physical capabilities of a
worker relative to the physical and psychological demands of
a specific setting or environment” [10] and have been shown
to complement the assessment of work ability of claimants
with musculoskeletal disorders [6, 12—17].

Because the ICF is a reference framework to describe
work functioning it is important to link common work
capacity tests to the ICF with potential to develop an interna-
tional database for work-related functional tests that follow
a biopsychosocial framework. Such a database would help
professionals in selecting appropriate tests when assessing
work-related functioning and when recommending interven-
tions. Additionally, ICF linked tests will provide a classified
terminology, providing professionals with a common and
standardized language to describe work functioning, and
interpreting and comparing results of different studies pos-
sible [8, 18-20]. Even though, both the SFS and the FCE
tests are well known in rehabilitation settings worldwide,
and FCE has been conceptually positioned within ICF, no
attempts have been made to link the SFS and FCE tests to
the CSVR to understand the biopsychosocial aspects of
work-related functional capacity that the SFS and FCE tests
intend to measure. Therefore, the objective of this study
was to link the SFS and six FCE-related tests (CMDT, grip
strength test, pushing, pulling, PILE and carrying), to CSVR
categories and thereby evaluate the extent to which these
could be mapped to the CSVR categories.

Methods
Design and Procedures

The linking was based on established linking rules. The link-
ing rules provide standardized ways of how to link concepts to
specific ICF categories [21], and ensure consistency amongst
raters. The process started by identifying the purpose of the
test to be linked, identifying main and additional concepts and
identifying and documenting the perspective of those con-
cepts. The “meaningful” concepts were then identified within
each item of each test. Next, the tests were linked to the CSVR.
If a meaningful concept could not accurately be linked to a
CSVR ICF category, the item was linked to best fitting ICF
category. The purpose of allowing other than CSVR categories
was to analyze how well it is possible to describe work-related
tasks with this particular shortlist. For example, pushing and
pulling, lower from bench to the floor were all linked to, 3rd
level categories, d4451 (pushing), d4450 (pulling) and d4305
(putting down objects) respectively [22]. Hereafter, compar-
ison between raters linking results were done. In case of a
disagreement, a third person, who is a senior researcher with
focus on the ICF and vocational rehabilitation, was consulted.
Finally, percentage of agreement of linking tests to the ICF
was calculated.

Raters

The SFS items and FCE tests (description under the head-
ing comparator tests) were independently linked to the CSVR
(see description under reference) by two raters. Both raters
are physical therapist and have experience in work disability-
related research and practice. Rater one has 22 years of expe-
rience in conducting evaluation of functional capacity and
three years of conducting FCEs according to the protocol by
Matheson and Associates and is knowledgeable of the ICF,
while rater two is a senior researcher with research related
experience in ICF since 2000. The knowledge and skills of
both raters complement each other.

Reference

The CSVR contains 90 categories ranging from body functions
(17 categories), activities and participation (40 categories),
and environmental factors (33 categories). It was intended for
use with people of working age that experience work-related
limitation and restriction [23].
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Comparator Tests

SFS

The SFS is a picture-based questionnaire and consists of 50
both work related activities and activities of daily living.
The tasks include a wide range of daily living and vocational
activities graded from light to heavy material handling. The
patient rates each task on a separate evaluation sheet on a
5-point scale. Separate tasks are counted together by the
assessor and a single rating of perceived functional ability
ranging from O to 200 is obtained. For example, an SFS
score of < 100, is categorized as having “minimal” working
capacity and > 196 as “very heavy” work capacity. The score
is categorized according to the work demands as defined
by the Dictionary of Occupational Titles (DOT), thereby
allowing a comparison with perceived functional ability and
work [4, 24].

FCE

For the purpose of this study six FCE — related tests from
the protocol by Matheson and Associates were selected. The
CMDT was initially developed to screen personnel for jobs
requiring arm and hand dexterity, but is now also often used
in FCEs. The test evaluates manual speed, including eye-
hand coordination, repetitive pinching and repetitive light
palmar pinch and repetitive forearm supination/pronation.
With CMDT test, sustained and repetitive horizontal reach-
ing, standing, stooping and neck flexion can be evaluated
[25]. The grip strength test is used when testing a person
with an upper limb disorder in an attempt to quantify toler-
ated physical exposure at work. The test is performed iso-
metrically using a dynamometer. Grip strength is measured
in a 3-trial procedure and the average amount of kilogram
force is documented [15, 26-28]. To evaluate pushing and
pulling capacity, a sled to be pushed and pulled with varying
weights is used [29]. A PILE test includes lifting floor to
knuckle, knuckle to waist, waist to shoulder and shoulder to

overhead [30, 31]. The carrying task is administered based
on the protocol for dynamic carrying, where the subject will
carry a box with varying weights a distance of 10 m [30, 31].

Analyses

Frequency distribution of the ICF categories for each test
(SFS, Grip strength, CMDT, Lifting, Carrying, Pushing and
Pulling) was performed indicating how many times each ICF
category was used to describe the items of each test. With
regard to the linking process, an inter-rater agreement was
calculated and expressed in absolute percentage of agree-
ment [2, 21, 32]. Agreement was calculated separately for
each given ICF category. The agreement can range between
0 and 100%, with higher scores representing better agree-
ment [33].

Results
Linking results

The SFES and the FCE-related tests contained 73 items in
total. For example, an item from the SFS was; carry a 30-1b
bucket 50 feet, from the grip test; sit on a chair feet on the
floor and from the PILE; lifting floor to knuckle. From these
items, 144 meaningful concepts (for example from the item;
carry a 30-1b bucket 50 feet, two meaningful concepts; carry
and walk, from the grip test; sitting and from the lifting floor
to knuckle; lifting and carrying) were identified and linked
to a total of 56 ICF categories out of which 44 were 3rd level
and 12 were 2nd level categories (3rd level categories are a
specification of 2nd level categories). From the 56 catego-
ries, 12 categories (21.4%) and 38 linked concepts belonged
to Body functions and structures and 44 categories (78.6%)
and 133 linked meaningful concepts to Activities and Partic-
ipation. One concept referred to Personal factors (Table 1).

Table 1 Number of items,
concepts and ICF categories
of the Spinal Function Sort

SFS FCE

Grip CMDT  Lift Carry  Push  Pull

pictorial questionnaire (SFS)
and Functional Capacity
Evaluation tests (FCE)

Items linked (n)
Concepts (n)

50 3 13 4 1 1 1
102 3 28 8 2 2 2

Unique ICF components/categories, n

Body function (2nd level)

Activities and participation (2nd level)

Personal factors

ICF categories in total (2nd level)

503) 1) 10 200 10 1(0) 1(0)
265 30) 40 4 3() 200 2(0)
0 0 1 0 0 0 0

318) 40 52 6(1) 4(1) 30 30

ICF the international classification of functioning, disability and health, SF'S spinal function sort, FCE
functional capacity evaluation, CMDT Complete Minnesota Dexterity Test
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From the SFS, items could be linked to 2nd level cat-
egories from both the Body function and the Activities and
Participation component. From the six FCE tests the CMDT,
lifting and carrying tests could be linked to the 2nd level
categories from the Activities and Participation component.
Out of 9 unique 2nd level ICF categories, 6 were from the
CSVR (Table 2).

The 2nd level categories of body function (component)
were only found in the SFS and are mostly in chapter 2
(sensory and pain) and chapter 7 (neuromusculoskeletal
and movement-related functions) of the ICF. The catego-
ries found in the SFS describe vestibular functions, mobility
of joints and muscle power. The 2nd level categories of the
activity and participation (component) were found in the
SFS, CMDT, lifting and carrying and are found in chapter 1
(learning and applying knowledge), chapter 4 (mobility) and

chapter 6 (domestic life). The categories found were related
to writing, lifting and carrying, fine hand use and hand and
arm use. Housework was just found in the SFS (Table 3).

Both the SFS and the FCE tests address ICF compo-
nents up to 3rd level. The 3rd level categories, a total of 44
(78.6%), are divided between the components Body function
and Activities and Participation. Out of these 44 3rd level
categories 30 were unique (Table 4).

The 3rd level categories of the body function (component)
are exclusively found in chapter 7 (neuromusculoskeletal
and movement-related functions). The categories found in
the FCE tests and the SFS were related to mobility of joints,
muscle power, coordination and control of voluntary move-
ment functions (Table 5).

The 3rd level categories of the Activity and Partici-
pation (component) were found in chapter 4 (mobility)

Table 2 ICF contents up to 2nd level categories of SFS and FCE tests by chapter and the categories from the CSVR. ICF categories not found

from the CSVR are marked *

ICF category (CSVR) SES item FCE test
Body functions _
Chapter 2: Sensory and pain
b235 Vestibular functions 5,38
Chapter 7: Neuromusculoskeletal and movement-related functions
b710 Mobility of joint functions* 6,17, 18, 49, 50 -
b730 Muscle power functions 7-16, 33-36, 41-48 -
Activity and participation
Chapter 1: Learning and applying knowledge
d170 Writing - CMDT
Chapter 4: mobility 5,6,13, 15,50 Lifting, carrying
d430 Lifting and carrying objects
d440 Fine hand use 27 CMDT
d445 Hand and arm use 23-26, 3940 CMDT

d449 Carrying, moving and handling objects, other specified and unspecified—dol- 26 -

ley, trash barrel*

Chapter 6: Domestic life
d640 Doing housework*

27,3940 -

ICF the international classification of functioning, disability and health, SFS spinal function sort, FCE functional capacity evaluation, CMDT

Complete Minnesota Dexterity Test

Table 3 Number of unique
ICF components and 3rd level
categories of the SFS and FCE

ICF components/categories:

SES FCE

Grip CMDT Lift Carry Push Pull

tests
Body function, n (3rd level)

Activities and participation, n (3rd level)

Personal factors, n

Total numbers of ICF categories (3rd level)

5(2) I 1 22 KD I 1
26(21)  3(3) 42 43) 32 2(2) 2(2)
0 0 1 0 0 0 0

31(23) 44  503) 6(5) 4@3) 3(3) 3(3)

ICF: The International Classification of Functioning, Disability and Health

SFS: Spinal Function Sort

FCE: Functional Capacity Evaluation
CMDT: Complete Minnesota Dexterity Test
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Table 4 ICF 3rd level
categories within the Body
function component of SFS and
FCE tests by chapter. None of
these categories are from the
CSVR

ICF category SES item FCE test

Body function
Chapter 7: Neuromusculoskeletal and movement-related functions

b7101 Mobility of several joints 21 Lifting
b7301 Power of muscles of one limb -
b7306 Power of all muscles of the body -

Grip strength

Lifting, Carrying,
Pushing and
Pulling

b7602 Coordination of voluntary movements - CMDT

b7608 Control of voluntary movement functions, other specified 25 -

ICF the international classification of functioning, disability and health, SF'S spinal function sort, FCE
functional capacity evaluation, CMDT Complete Minnesota Dexterity Test

Table 5 ICF 3rd level categories within the Activities and Participation component of SFS and FCE tests by chapter. None of these are from the

CSVR

ICF CATEGORY SES FCE

Activity and participation

Chapter 4: Mobility
d4101 Squatting - Lifting
d4103 Sitting 30, 32 -
d4105 Bending 27-28 Lifting
d4108 Changing basic body position, other specified 30, 32 -
d4153 Maintaining a sitting position - Grip strength
d4154 Maintaining a standing position 17,49 CMDT
d4158 Maintaining a body position, other specified - Grip strength

d4300 Lifting

d4301 Carrying in the hands

d4305 Putting down objects

d4308 Lifting and carrying, other specified

d4450 Pulling

d4451 Pushing

d4452 Reaching

d4453 Turning or twisting the hands and arms

d4458 Hands and arm use, other specified

d4500 Walking short distances

d4551 Climbing

d4558 Moving around, other specified
Chapter 6: Domestic life

d6208 Acquisition of goods and services, other specified

d6401 Cleaning cooking area and utensils

d6403 Using household appliances

d6408 Doing housework, other specified

d6501 Maintaining dwelling and furnishings
d6505 Taking care of plants, indoors and outdoors

2,9-11, 14, 16, 43-44, 4748
33-36

1,7-8, 12,4142, 45-46

1-2, 5-16, 33-36, 41-48, 50

Lifting and carrying

34, 31 Pulling
3-4,29 Pushing

6, 50 CMDT
18-20, 22 -
17-25,28-29, 31, 49 Grip strength

37-38
37

4
19

3

27, 39-40

17-18, 21-24, 49
20

Carrying, pulling and pushing

ICF the international classification of functioning, disability and health, SFS spinal function sort, FCE functional capacity evaluation, CMDT

Complete Minnesota Dexterity Test

and chapter 6 (domestic life). Categories from chapter 4,  putting down objects, pulling, pushing, reaching, turning
found in both the SFS and the FCE tests, describe squat-  or twisting the hands and arms, hand and arm use, walk-
ting, sitting, bending, changing body position, maintain-  ing, climbing and moving around.

ing sitting, standing and body positions, lifting, carrying,

@ Springer
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Categories from chapter 6 were only found in the SFS and
describe acquisition of goods and services, cleaning cooking
area and utensils, using household appliances, doing house-
work, maintaining dwelling and furnishings and taking care
of plants.

Including all unique 2nd and 3rd level categories for FCE
tests and the SFS made a total of 39 unique ICF categories.
Out of these 39 categories six (15,4%) were from the CSVR.
All categories from the CSVR were from the components
Body functions and Activities and Participation.

Linking agreement

The interrater agreement between raters ranged from 16.7 to
90.7%. The percent agreements presented in Table 6 are the
averages calculated from all ICF categories for each test. The
agreement was below 50% in carrying, pushing and pulling.
The two primary raters were able to agree in the end on all
linked items with differences, therefore there was no need
to consult the third rater.

Discussion

The objective of this study was to link the SFS, lifting, car-
rying, pushing, pulling, grip strength and CMDT tests to the
ICF, and to evaluate the extent to which the SFS and six FCE
tests could be mapped to the CSVR categories. All of the
meaningful concepts within the SFS and the six FCE tests
could be linked to the ICF. Other functional capacity related
tests [18, 34-38] had been linked to the ICF, but the tests
selected for this study and commonly used during FCEs had
not been linked previously. There are many tests available
for evaluating functional capacity and work capacity [4, 26,
30] causing difficulties for health care professionals to select

Table 6 Percentage of

. < Questionnaire/test Overall
agreement of linking the SFS

agreement
and FCE tests to the ICF %)
SES 90.7
Grip strength 66.8
CMDT 73.7
Lifting 50.0
Carrying 16.7
Pushing 40.0
Pulling 40.0

ICF the international classifica-
tion of functioning, disability
and health, SFS spinal function
sort, FCE functional capacity
evaluation, CMDT Complete
Minnesota Dexterity Test

the adequate one. Linking functional related tests, such as
in this study, to the ICF will enhance and improve the use of
ICF as a common framework, improve documentation and
improve the efficiency of comparing research information at
the content level [19].

As a whole the SFS and the six FCE tests included items
within the ICF components of Body functions and Activities
and participation. The absence of the other components may
be due to the fact that both the SFS and the six FCE tests are
functional related tests. In linking the CMDT a main concept
including using a persons’ dominant hand received the only
personal factor code. Knowledge of this feature is important,
since it may affect disability and the outcome of various
interventions [22]. In this study no environmental concepts
(e) were identified. Environmental factors interact with both
Body functions, Activities and Participation and therefore
can have a very different effect on the same person depend-
ing on whether the environment has a limiting or favorable
effect on the performance [22]. The SFS as a questionnaire
and the six FCE tests as described are performed in a stand-
ardized clinical setting. Due to this fact it is important when
evaluating a persons’ functional or work ability to take into
consideration, how the clinical setting or the professional
may have affected the test results. Additional testing may
also be necessary, such as, in the persons’ work environment
or by using work/job simulation.

The SFS and the six FCE tests could be linked to 39
unique 2nd and 3rd level categories out of which only six
(15,4%) were from the CSVR (2nd level). If a suitable cat-
egory was not found for the meaningful concept a more rel-
evant category was chosen from the whole ICF. None of the
items in the FCE tests were found suitable categories from
the 2nd level Body functions and just four out of 18 2nd level
categories from the Activities and Participation component.
For the FCE tests the 3rd level categories, were from the
chapter Neuromusculoskeletal and movement-related func-
tions (for example; mobility of several joints, power of mus-
cles of the body) under the Body function component and
under the chapter Mobility (for example; squatting, bend-
ing, lifting, pushing) under the Activities and Participation
component. For the SFS the 3rd level categories were from
the chapter Neuromusculoskeletal and movement-related
functions (for example; mobility of several joints) under the
Body function component, under the chapter Mobility (for
example; sitting, lifting, putting down objects, pulling) and
under the chapter Domestic life (for example; acquisition
of goods and services, other specified and taking care of
plants) under the Activities and Participation component.
Consensus was found between the raters on all their differ-
ences in linking.

The categories in the CSVR are all 2nd level catego-
ries. Within the CSVR, the function of both sitting down
and squatting falls under the category ‘changing basic
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body position’. In describing functional capacity this level
may not be specific enough, because there is a need in
being able to differentiate between for example sitting
and squatting. To be able to describe these functions more
specific a 3rd level category is needed. Most of the items
of the SFS and the chosen six FCE tests were linked to
3rd level categories because the categories in the CSVR
were too general.

This study has some limitations owing to the linking
procedure. The outcome of this study may have been
affected by rater one who did not have previous experi-
ence using the ICF or with the linking process. The other
aspect that may have affected the outcome of the linking
process and at the end the wide range of percentage of
agreement was that the perspectives used in the linking
process varied slightly between the raters. One rater did
the linking from a performance point of view and the
other more from a functional point of view. One reason
may be the fact that the content and/or the aim of SFS
and the FCE related tests were not familiar to one of the
raters. The main strength of this study is the novel find-
ings of the biopsychosocial aspects of work-related func-
tional capacity related to the SFS and FCE tests. Other
strength is that, there was a 100% agreement of linking
tests to the ICF between the two raters after discussion
was made to resolve differences.

Further research is needed as to how well it is possi-
ble to describe tests used to evaluate functional capacity
and especially tests used to evaluate work capacity using
the CSVR. This study implies that the CSVR may be too
general to describe, a majority of the tests linked in this
study. This needs to still be confirmed with further valida-
tion studies. Research regarding ICF categories used to
describe functional and work capacity related tests may
help further develop a short list to describe work func-
tioning and work capacity.

Conclusions

Linking tests to the ICF may help facilitate the develop-
ment of a database of functional tests thereby helping
researchers compare their data and health care profession-
als to choose the appropriate test. The CSVR include cat-
egories up to the 2nd level. Due to this fact it was, accord-
ing to this study, possible to describe only six categories
including vestibular functions, muscle power functions,
writing, lifting and carrying objects, fine hand use and
hand and arm use in the SFS and in the CMDT with this
shortlist. ICF could be a useful instrument to describe
work functioning and work capacity related test.

@ Springer

Appendix 1

Comprehensive ICF core set of vocational rehabilitation

ICF code ICF category title
Activities and participation (40)

d155 Acquiring skills

d160 Focusing attention

d163 Thinking

d166 Reading

d170 Writing

d172 Calculating

d175 Solving problems

d177 Making decisions

d210 Undertaking a single task

d220 Undertaking multiple tasks

d230 Carrying out daily routine

d240 Handling stress and other psycho-
logical demands

d310 Communicating with—receiv-
ing—spoken messages

d315 Communicating with—receiv-
ing—nonverbal messages

d350 Conversation

d360 Using communication devices and
techniques

d410 Changing basic body position

d415 Maintaining a body position

d430 Lifting and carrying objects

d440 Fine hand use

d445 Hand and arm use

d445 Nand and arm use

d450 Walking

d455 Moving around

d465 Moving around using equipment

d470 Using transportation

d475 Driving

d530 Toileting

d540 Dressing

ds570 Looking after one’s health

d710 Basic interpersonal interactions

d720 Complex interpersonal interac-
tions

d740 Formal relationships

d§20 School education

d825 Vocational training

d830 Higher education

dg40 Apprenticeship (work preparation)

d845 Acquiring, keeping and terminat-
ing a job

dsso Remunerative employment

d855 Non-remunerative employment
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ICF code ICF category title ICF code ICF category title
dg70 Economic self-sufficiency e585 Education and training services,
Environmental factors (33) systems and policies
e11001 Drugs €590 Labour and empl(?yment services,
ells Products and technology for per- sy.stems anfi policies
sonal use in daily living b210 Seeing functions
el20 Products and technology for b230 Hearing functions
personal index and outdoor b235 Vestibular functions
mobility and transportation b280 Sensation of pain
el25 Products and technology for com- b455 Exercise tolerance functions b730
munication Muscle power functions
el30 Products and technology or educa- b730 Muscle power functions
tion b740 Muscle endurance functions b810
el35 Products and technology for Protective functions of the skin
employment b810 Protective functions of the skin
el50 Design, construction and building
products and technology or
buildings for public use
els5 Design, construction and building
products and technology or
buildings for public use References
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