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Background. The Comprehensive ICF Core Set for vocational rehabilitation (VR) is a list
of essential categories on functioning based on the World Health Organization (WHO) Inter-
national Classification of Functioning, Disability and Health (ICF), which describes a
standard for interdisciplinary assessment, documentation, and communication in VR.

Objective. The aim of this study was to examine the content validity of the Comprehensive
ICF Core Set for VR from the perspective of physical therapists.

Design. A 3-round email survey was performed using the Delphi method.

Methods. A convenience sample of international physical therapists working in VR with
work experience of �2 years were asked to identify aspects they consider as relevant when
evaluating or treating clients in VR. Responses were linked to the ICF categories and compared
with the Comprehensive ICF Core Set for VR.

Results. Sixty-two physical therapists from all 6 WHO world regions responded with 3,917
statements that were subsequently linked to 338 ICF categories. Fifteen (17%) of the 90
categories in the Comprehensive ICF Core Set for VR were confirmed by the physical therapists
in the sample. Twenty-two additional ICF categories were identified that were not included in
the Comprehensive ICF Core Set for VR.

Limitations. Vocational rehabilitation in physical therapy is not well defined in every
country and might have resulted in the small sample size. Therefore, the results cannot be
generalized to all physical therapists practicing in VR.

Conclusion. The content validity of the ICF Core Set for VR is insufficient from solely a
physical therapist perspective. The results of this study could be used to define a physical
therapy–specific set of ICF categories to develop and guide physical therapist clinical practice
in VR.
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There is evidence to suggest that
vocational rehabilitation (VR) is
effective in reducing workdays

lost, facilitating early return to work
(RTW), and being an essential process in
the care of workers with disability. The
goal of VR is to empower clients to opti-
mize work capacity, regain their partici-
pation in employment, and achieve their
highest level of health.1–10 An interdisci-
plinary VR framework, including profes-
sionals such as physical therapists, occu-
pational therapists, rehabilitation
physicians, vocational counselors, psy-
chologists, social workers, and stake-
holders from the payer and employer
side, is fundamentally important to enable
structuredrehabilitationprogramsgeared
toward RTW.11 Physical therapists are
essential members of this interdisciplin-
ary team and are competent to develop
and implement RTW strategies.4–12

One major problem in interdisciplinary
communication is the use of setting- or
profession-specific terminology.12–14

Therefore, the International Classifica-
tion of Functioning, Disability and
Health (ICF), endorsed by the World
Health Organization (WHO) in 2001,
offers a generic framework that provides
a common language to describe function-
ing related to health and health-related
states.15–17 In addition, the ICF enables
us to link health care data from different
sources, such as clinical tests, medical
records, and interviews, to the notion of
“functioning” in a systematic way that
improves transparency, efficiency, and
cost effectiveness in rehabilitation man-
agement and health care in general.15

However, the whole ICF classification
includes more than 1,200 categories,
making its implementation in practice a
major challenge.18

To date, different approaches have been
carried out to improve the applicability
of the ICF in clinical practice and reha-
bilitation.19–21 One major approach was
to develop health condition–specific ICF
Core Sets.18,19 An ICF Core Set is an
evidence-based short list of ICF catego-
ries that reflect the spectrum of typical
problems that a client with a health con-
dition or in a specific health care context
may experience. An ICF Core Set is
developed using information from the

literature, experts, and empirical and
patient qualitative research. An ICF Core
Set represents an international set of
domains that should be considered when
assessing, treating, and documenting the
functioning of individuals for a particular
health condition or setting. In general,
for any given ICF Core Set, there is a
comprehensive version and a brief ver-
sion (ie, minimum data set).

In 2010, the ICF Core Set for VR was
developed as a means to capture those
functioning aspects of workers relevant
to an RTW program, including physical
therapists as health care service provid-
ers.22 The Comprehensive ICF Core Set
for VR contains 90 ICF categories and the
Brief ICF Core Set contains 13 catego-
ries.23 The Comprehensive ICF Core Set
for VR was designed as an overarching,
multidisciplinary standard to cover all
relevant aspects of the vocational reha-
bilitation process. The Brief ICF Core Set
for VR represents a minimal and essential
subset of categories of the Comprehen-
sive ICF Core Set for VR that is neither
specific nor exclusive to one discipline;
professionals from other disciplines,
such as occupational therapists, physi-
cians, rehabilitation counselors, and job
coaches, to name a few, also are
involved. It remains unclear, however, as
to what extent the ICF Core Set for VR is
representative of physical therapist prac-
tice in VR. Thus, the overall objective of
this study was to establish the content
validity of the ICF Core Set for VR from
the physical therapists’ perspective. The
specific aims were: (1) to determine the
aspects, relevant for physical therapists
working in VR, that are included and not
included in the ICF Core Set for VR and
(2) to discuss the relevance of the find-
ings regarding its value and benefit for
physical therapists practicing in VR.

Method
Study Design
An international 3-round survey, based
on a consensus-building Delphi method,
was conducted with physical therapists
who are working in a VR setting. The
Delphi method is a structured multistage
process to collect and distribute informa-
tion about a certain topic with 4 main
characteristics: anonymity, iteration with

controlled feedback, statistical group
response, and informed input.24–26

Participants
Initially, an international data pool was
established with physical therapists
working in VR and willing to participate
in the study. Therefore, we asked the
coordinator of the work and health sub-
group of the World Confederation for
Physical Therapy (WCPT) and the repre-
sentatives of the national physical ther-
apy associations, by email, to provide the
contact information of physical thera-
pists working in VR. Furthermore, VR
sites on the Internet and on social-
professional Web networks such as
LinkedIn were searched for potential
participants. The identified contact peo-
ple were provided with the study
information.

Physical therapists who agreed to partic-
ipate received information concerning
the study objective and the time needed
to participate. In addition, they were
asked to suggest other physical thera-
pists experienced in the practice of VR
and who might be interested to partici-
pate in the study. Inclusion criteria for
the survey participants included: (1) cur-
rently working as a physical therapist in
a VR setting, (2) general experience �2
years and, (3) ability to understand and
communicate in English. Physical thera-
pists who had participated in an earlier
stage of the development of the ICF Core
Set for VR were excluded.

Data Collection
To collect first-round answers of
the Delphi survey, a Web-based survey
was created (http://www.umfrage
online.com/ © 2007–2013, enuvo
GmbH). All potential participants
received an email with the link to the
survey homepage and instructions. They
were asked to list all aspects that they
consider as relevant when evaluating or
treating clients in VR following the 6
standardized statements below, repre-
senting the ICF components of body
structures, body functions, activities
and participation, environmental fac-
tors, and personal factors (Fig. 1)17:

1. If you think about the body parts of
individuals participating in VR, list
all of the items (body structures)
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that you consider as relevant when
evaluating or treating them.

2. If you think about the body and mind
of individuals participating in VR, list
all of the items (body functions) that
you consider as relevant when evalu-
ating or treating them.

3. If you think about the daily life and
work activities and the involvement
in the society of individuals participat-
ing in VR, list all of the items (activi-
ties and participation) that you con-
sider as relevant when evaluating or
treating them.

4. If you think about the environment
and the living conditions of individu-
als participating in VR, list all of the
items that you consider as helpful
(facilitators) for them.

5. If you think about the environment
and the living conditions of individu-
als participating in VR, list all of the
items that you consider as hindering
(barriers) for them.

6. If you think about individuals partici-
pating in VR, list all of personal char-

acteristics that you consider as impor-
tant to the way they handle their
situation (personal factors).

The participants provided demographic
data and specified their number of years
(professional experience) working in
VR, as well as their current condition
area of clinical practice (eg, musculo-
skeletal, neurology), if any. Finally, they
were asked for a valid email address, as
the Excel (Microsoft Excel for Macintosh
2011, version 14.2.5, Microsoft Corp,
Redmond Washington) files for the sec-
ond and third rounds were sent out by
email, and for further survey communi-
cation. The time allotted for answering
the first round was 3 weeks; a reminder
was sent 1 week and then 2 days before
the deadline.

In the first round, all answers were col-
lected, tabulated, and linked to the most
fitting ICF categories according to estab-
lished linking rules.27 Statements that
were not clear enough and could not be
linked to any ICF category were assigned
a “not covered” (nc) classification. State-
ments where it was not sufficient to
make a decision regarding the most fit-
ting ICF category were assigned a “not

definable” (nd) classification. Further-
more, statements that belong to “per-
sonal factors” or “health conditions”
were assigned either a “pf” or “hc” clas-
sification, respectively. As “pf” state-
ments are not categorized in the current
ICF, they were not contained in the ICF
Core Set for VR, but as they are relevant
in assessment and intervention planning,
“pf” concepts were summarized accord-
ing to an existing “pf” classification.28

They were not considered in further
rounds.

The linking of the statements to distinct
ICF categories was performed indepen-
dently by 2 physical therapists (V.KM.,
R.P.B.) according to the linking rules.27

Both physical therapists were trained in
linking ICF and had an understanding of
VR. Linking results were compared and
disagreement, if any, was discussed with
a third expert (M.E.F.).

In the second round, all participants
received an email with an Excel file con-
taining all linked ICF categories with
their respective code and description. In
addition, an average percent for each cat-
egory was shown to inform the partici-
pant of how many times each category
was named by participants in the first
round. Furthermore, a second file with
the respective definition for each cate-
gory was provided. Participants were
asked to judge for each category whether
they think the category is relevant for
physical therapists evaluating or treating
clients in VR, recognizing that the final
list should be as short as possible to be
practical but as comprehensive as
needed to capture the most relevant
needs of the clients who are in VR. In
this process, the participants should take
into consideration all information pro-
vided in the survey and their clinical
experience and knowledge. The answers
were analyzed descriptively.

In the third round, participants received
an Excel file containing the ICF catego-
ries with the respective percentage of
approval by the physical therapists in the
second round. They again were asked to
answer, for each category, whether they
found it relevant or not relevant for phys-
ical therapists in VR. The time allotted to
respond to the third round was 3 weeks;

Figure 1.
Description of the course of the Delphi exercise. ICF�International Classification of Function-
ing, Disability and Health; VR�vocational rehabilitation.
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a reminder was sent 1 week and then 2
days before the deadline, and 1 week and
then 9 days after the deadline, if missed.

Data Analysis
Descriptive statistics were performed to
analyze the sample and frequencies of
rating the second and third rounds. A
subgroup analysis by WHO region was
undertaken to better understand poten-
tial cultural influences, using Excel.

For calculating the interrater reliability of
linking to the ICF between the 2 physical
therapists, a kappa coefficient with boot-
strapped 95% confidence interval (CI)
was calculated using the R statistics
program.29–31

The ICF categories identified in the sur-
vey were presented on the first and sec-
ond levels of the ICF classification to be
comparable to the ICF Core Set for VR.
As, due to the hierarchy of the ICF,

lower-level and more specific categories
share the attributes of the less specific
higher-level (broader) categories,
answers linked to the third or fourth
level of a category can be presented by
“folding up” to the higher-level category.
The transformation to the second level
was done after the third round. Second,
only ICF categories with an agreement of
at least 75% among the physical thera-
pists in the third round of the Delphi
survey were considered for comparison
with the Comprehensive ICF Core Set for
VR. This strategy has already been used
in previous studies, and to make results
comparable within the ICF research, the
same or similar procedures and cutoffs
were used in this study.32,33 For exam-
ple, category b164 (higher-level cogni-
tive functions) received an agreement of
only 71.1% of the participants and, there-
fore, did not meet the cutoff, whereas
category b760 (control of voluntary
movement functions) had an agreement

of 86.8% and was considered for the
comparison.

For the validation process, the ICF cate-
gories identified in the survey as relevant
for physical therapists in VR were com-
pared with the ICF categories of the
Comprehensive ICF Core Set for VR.
Three groups of ICF categories were
defined: (1) ICF categories that were
identified as relevant by physical thera-
pists and are represented in the Compre-
hensive ICF Core Set for VR, (2) ICF cat-
egories that were represented in the
Comprehensive Core Set but are not con-
sidered as relevant by physical thera-
pists, and (3) ICF categories that are rel-
evant for physical therapists but were
not represented in the Comprehensive
ICF Core Set for VR.

Role of the Funding Source
The Zurich University of Applied Sci-
ences and the Swiss Paraplegic Research
provided kind support.

Results
The 3-round Delphi process took place
between August and December 2013,
where each round lasted between 3 and
5 weeks (Fig. 2).

Participants
For recruiting the participants, more
than 600 emails were sent out. Addition-
ally, links were posted on 8 LinkedIn
groups* to recruit participants and to ask
them to forward the information to inter-
ested colleagues. Of the 101 physical
therapists who expressed an interest in
participating, 86 were physical thera-
pists who had a valid email address and
practical experience and completed the
first-round questionnaire. Of the 86 par-
ticipants, 62 (53%) completed at least 2
rounds of the survey (63% female,
median age�36 years) and thus were
valid for being analyzed regarding the
inclusion criteria and completeness. The
main areas of practice were musculo-
skeletal (58%), neurology (23%), and
“other” (19%). Most of the participants

* LinkedIn groups: Florida Vocational Rehabil-
itation, PhysioUK, Rehab Summit, Rehabilita-
tion Medicine, Return-to-Work Evaluation
(OccuPro), Return-to-Work Resources, Voca-
tional Rehabilitation Association, WCPT Net-
work for ICF.

Figure 2.
Flowdiagram:Delphi survey.WHO�WorldHealthOrganization,VR�vocational rehabilitation.
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(52%) worked in a secondary care setting
(eg, a rehabilitation or outpatient center)
or at a university as an academician or
researcher (34%). The participants came
from all 6 WHO regions. Further demo-
graphic and participant characteristics
from the first round are shown in
Table 1.

Twenty-four participants were excluded
due to missing answers despite being
sent 3 reminders for each round (Afri-
can�2, Americas�4, European�13,
South-East Asia�2, Western Pacific�3).
Seven of them had an advanced postpro-
fessional degree in physical therapy, and

9 of them had 10 or more years of
experience.

Identified ICF Categories
In the first round, participants provided
3,917 statements. Depending on the
level of specification, these statements
were linked to one of the 30 ICF chap-
ters or to 308 different ICF categories: 72
categories from the component body
functions (53 second-level categories
and 19 third-level categories), 51 catego-
ries from the component body struc-
tures (21 second-level categories, 19
third-level categories, and 11 fourth-level

categories), 116 categories from the
component activities and participation
(65 second-level categories and 51 third-
level categories), and 69 categories from
the component environmental factors
(52 second-level categories and 17 third-
level categories). All of these results and
the percentages of agreement among the
participants in rounds 2 and 3 regarding
the ICF categories are presented in the
eTable (available at ptjournal.apta.org).

Confirmed ICF Categories
Fifteen (17%) of the 90 categories in the
Comprehensive ICF Core Set for VR

Table 1.
Demographics and Professional Characteristics of Participantsa

Characteristic

WHO Regionb

African Americas
Eastern

Mediterranean European
South-East

Asia
Western
Pacific Total

No. of participants in round

1 7 8 2 28 8 9 62c

2 6 7 2 28 8 7 58

3 4 7 1 26 7 8 53

Female, n (%)d 4 (57) 6 (75) 0 (0) 22 (79) 3 (38) 4 (44) 39 (63)

Age (y), moded 31–40/41–50 51–60 31–40/41–50 31–40 0�30 31–40 31–40

Years of overall professional experience,
X (range)

11 (2–20) 25 (8–37) 19 (17–20) 18 (2–40) 11 (2–30) 23 (3–50) 18 (2–50)

Years of experience treating clients in VR,
X (range)

6 (0–10) 18 (7–28) 14 (10–17) 11 (2–30) 7 (1–20) 14 (0–39) 11 (0–39)

No. of physical therapists with �2 y of VR
work experience (%)d

1 (0.1) 2 (0.2) 2 (0.2) 5 (3.1)

Main area of practice/setting in physical therapyd

Musculoskeletal 3 5 1 15 6 6 36

Neurology 3 1 8 2 14

Internal medicine and psychosomatic 1 1 2 4

Long-term 1 1 2

Education/consultant 2 1 3

Management 2 1 3

Affiliationd

Rehabilitation center/outpatient 2 5 1 16 3 5 32

Physical therapy school/university/research 5 2 1 8 4 1 21

Acute clinic 3 1 3 7

Industry/nongovernment 1 1 2

a WHO�World Health Organization, VR�vocational rehabilitation.
b WHO regions: African: Namibia (1), Rwanda (3), South Africa (1), Zambia (1), Zimbabwe (1); Americas: Brazil (1), Canada (3), Guatemala (1), United
States (3); Eastern Mediterranean: Jordan (1), United Arab Emirates (1); European: Estonia (4), Latvia (2), Norway (2), Portugal (2), Sweden (3),
Switzerland (5), the Netherlands (3), Turkey (1), United Kingdom (6); South-East Asia: India (5), Nepal (1), Thailand (2); Western Pacific: Australia (2),
China (5), Japan (1), New Zealand (1).
c Number of physical therapists who took part in at least 2 rounds.
d Data from round 1; data collected in ranges �30, 31–40, 41–50, 51–60, 60�.
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were confirmed by the physical thera-
pists at the second level: 6 categories
from the component body functions
(b126, b130, b280, b455, b730, and
b740) and 9 categories from the compo-
nent activity and participation (d410,
d415, d430, d440, d445, d450, d455,
d470, and d825) (Tab. 2).

Additional ICF Categories
Twenty-three ICF categories were iden-
tified by more than 75% of the physical
therapists as additional ICF categories
that were not included in the ICF Core
Set for VR or were only represented at
the chapter level. The Comprehensive
ICF Core Set for VR has no body struc-
ture categories; nevertheless, the partic-
ipants identified 9 body structure cate-
gories relevant for their daily practice:
s1, s410, s7, s710, s720, s730, s750, s760,
and s770. Fifty categories from the ICF
Core Set were not identified by the phys-
ical therapists as relevant.

Statements Not Covered by the
ICF
Several statements were identified as per-
sonal factors, health conditions, or not
covered by a specific ICF code. State-
ments assigned to personal factors (pf)
were summarized in 7 groups: sociode-
mographics, thoughts, knowledge, goals,
behavior, social skills, and lifestyle.28

Statements related to health condition
(hc) were related to 4 groups: diagnosis,
comorbidity, prognosis, and general
health information. Finally, 34 responses
were not covered by an existing ICF
code (nc).

Five of the 62 physical therapists had less
than 2 years of VR experience. Their
answers were examined for a qualitative
“sensitivity” analysis regarding its impact
on the survey results. These 5 therapists
added 13 additional concepts in the first
round that were all linked to third-level
categories, of which 2 were confirmed
by more than 25% of all participants in
the second and third rounds. In the final
stage of transforming all third-level cate-
gories to the second level, none of the
identified third-level categories from the
5 therapists influenced the final list
(eTable).

Table 2.
ICF Categories From ICF Core Set for VR Selected by Physical Therapistsa

ICF Code Title of ICF Category

Categories
Included in

Comprehensive
ICF Core Set

for VR

Categories
Relevant

for >75% of
Physical

Therapists

Body Functions (b)

b1 Mental functions 84.9b

b117 Intellectual functions X

b126 Temperament and personality functions X 81.1

b130 Energy and drive functions X 92.5

b134 Sleep functions X

b140 Attention functions X

b144 Memory functions X

b152 Emotional functions X

b160 Thought functions X

b164 Higher-level cognitive functions X

b2 Sensory functions and pain 84.9

b210 Seeing functions X

b230 Hearing functions X

b235 Vestibular functions X

b280 Sensation of pain X 81.1

b455 Exercise tolerance functions X 86.8

b7 Neuromusculoskeletal and movement-related
functions

90.6

b710 Mobility of joint functions 88.7

b715 Stability of joint functions 83.0

b730 Muscle power functions X 94.3

b740 Muscle endurance functions X 92.5

b760 Control of voluntary movement functions 86.8

b810 Protective functions of the skin X

No. of items of Body Functions chosen 17 12

Body Structures (s)

s1 Structures of the nervous system 92.5

s410 Structure of cardiovascular system 77.4

s7 Structures related to movement 90.6

s710 Structure of head and neck region 88.7

s720 Structure of shoulder region 75.5

s730 Structure of upper extremity 98.1

s750 Structure of lower extremity 98.1

s760 Structure of trunk 98.1

s770 Additional musculoskeletal structures related to
movement

81.1

No. of items of Body Structures chosen 9

(Continued)
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In the subgroup analysis, 84 ICF catego-
ries (of the 167 categories generated by
this study) had been chosen at least 3
times by all 6 WHO regions (African,
Americas, Eastern Mediterranean, Euro-
pean, South-East Asia, and Western
Pacific), and 31 categories had been cho-
sen by at least 5 regions. The Americas,
European, and South-East Asia regions
were similar in their responses and chose
between 30 and 37 categories, whereas
the African, Eastern Mediterranean, and
Western Pacific regions chose about 80
categories.

Level of Linking Agreement
The unweighted kappa statistic for link-
ing agreement was .63 (95% CI�.59, .68)
for the ICF codes transformed to the sec-
ond level. For the linking of the original
codes, kappa statistics were slightly
lower at .56 (95% CI�.53, .63). Follow-
ing Landis and Koch, values of agree-
ment between .41 and .60 are indicated
as moderate and values between .61 and
.80 are indicated as substantial.29 Hence,
linking agreement for this study was
moderate to substantial.

Discussion
In an international 3-round email Delphi
survey, consensus was reached among
physical therapists working in VR con-
cerning the domains on functioning that
are relevant when evaluating or treating
clients in VR. Consensus was assumed if
at least 75% of the participants agreed on
a domain. This cutoff was chosen based
on previous ICF validation studies.32,33

The 75% arbitrary cutoff supports core
responsibilities of physical therapists in
VR, whereas using a lower cutoff of 70%,
for example, would have included ICF
categories such as b164 (higher cogni-
tive function) (71%) and d240 (handling
stress) (73.6%), which may or may not
directly relate to entry-level physical
therapist practice. These results added
knowledge and identified the gap and
future opportunities for further examin-
ing the role of physical therapists in the
field of VR. The existing ICF and the ICF
Core Set for VR, which was developed as
a multidisciplinary standard to evaluate
the whole continuum of VR, were used
for reference.

Table 2.
Continued

ICF Code Title of ICF Category

Categories
Included in

Comprehensive
ICF Core Set

for VR

Categories
Relevant

for >75% of
Physical

Therapists

Activities and Participation (d)

d155 Acquiring skills X

d160 Focusing attention X

d163 Thinking X

d166 Reading X

d170 Writing X

d172 Calculating X

d175 Solving problems X

d177 Making decisions X

d210 Undertaking a single task X

d220 Undertaking multiple tasks X

d230 Carrying out daily routine X

d240 Handling stress and other psychological demands X

d310 Communicating with/receiving spoken messages X

d315 Communicating with/receiving nonverbal
messages

X

d350 Conversation X

d360 Using communication devices and techniques X

d4 Mobility 92.5

d410 Changing basic body position X 94.3

d415 Maintaining a body position X 88.7

d420 Transferring oneself 88.7

d430 Lifting and carrying objects X 96.2

d440 Fine hand use X 88.7

d445 Hand and arm use X 90.6

d450 Walking X 94.3

d455 Moving around X 86.8

d460 Moving around in different locations 79.2

d465 Moving around using equipment X

d470 Using transportation X 86.8

d475 Driving X

d5 Self-care 83.0

d530 Toileting X

d540 Dressing X

d570 Looking after one’s health X

d7 Interpersonal interactions and relationships 77.4

d710 Basic interpersonal interactions X

d720 Complex interpersonal interactions X

d740 Formal relationship X

(Continued)
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In the Brief ICF Core Set for VR, our
survey participants identified only one
category, b455 (exercise tolerance func-
tion), as relevant when evaluating and
treating clients in VR. This finding is con-
sistent with the WCPT description of
physical therapy, as exercise tolerance
function is the only category in the Brief
Core Set that is closely related to move-
ment and functioning compared with
the remaining 12 categories, which are
related to cognitive or social functioning,
employment, and environmental factors.

In the Comprehensive ICF Core Set, the
participants identified 15 (17%) of the
categories as relevant targets for physical
therapists in VR: 6 categories from the
component body functions and 9 cate-
gories from the component activities
and participation. In addition, 9
chapter-level categories (3 body func-
tions, 2 body structures, 3 activities and
participation, and 1 environmental fac-
tor) and 13 second-level categories not
included in the ICF Core Set for VR (3
body functions, 7 body structures, and 3
activities and participation) were iden-
tified as relevant for physical therapists
in VR (Tab. 2). On the other hand, the
current Guide to Physical Therapist
Practice (the Guide) defines the role of
physical therapists, in part, as: “use[s]
tests and measures to make judgment as
to whether an individual is prepared to
assume or resume work-related roles,
including activities of daily living (ADL)
and instrumental activities of daily living
(IADL), or to assess the need for assistive
technology or environmental adapta-
tions.”34 Thereby, the Guide refers to
ADL and IADL activities that are only
partially included in the ICF Core Set for
VR but identified to be relevant in VR to
a lesser extent by the study partici-
pants.34 For example, although the
assessment of assistive technology and
environmental adaptations is recom-
mended by the Guide as interventions to
be considered in physical therapy treat-
ment in VR and is covered in the ICF
Core Set for VR in the chapter “e1: prod-
ucts and technology,” these interven-
tions were not confirmed by the physical
therapists in our survey. The physical
therapists identified only the environ-
mental factor (eg, “social support at
home and work,” “support from family,”

Table 2.
Continued

ICF Code Title of ICF Category

Categories
Included in

Comprehensive
ICF Core Set

for VR

Categories
Relevant

for >75% of
Physical

Therapists

d820 School education X

d825 Vocational training X 75.5

d830 Higher education X

d840 Apprenticeship (work preparation) X

d845 Acquiring, keeping, and terminating a job X

d850 Remunerative employment X

d855 Nonremunerative employment X

d870 Economic self-sufficiency X

d920 Recreation and leisure 84.9

No. of items of Activities and Participation chosen 40 15

Environmental Factors (e)

e1101 Drugs X

e115 Products for personal use in daily living X

e120 Products and technology for personal indoor and
outdoor mobility and transportation

X

e125 Products and technology for communication X

e130 Products and technology for education X

e135 Products and technology for employment X

e150 Design, construction, and building products and
technology of buildings for public use

X

e155 Design, construction, and building products and
technology of buildings for private use

X

e225 Climate X

e240 Light X

e250 Sound X

e260 Air quality X

e3 Support and relationship 75.5

e310 Immediate family X

e320 Friends X

e325 Acquaintances, peers, colleagues, neighbors, and
community members

X

e330 People in positions of authority X

e340 Personal care providers and personal assistants X

e355 Health professionals X

e360 Other professionals X

e430 Individual attitudes of people in positions of
authority

X

e450 Individual attitudes of health professionals X

e460 Societal attitudes X

e465 Social norms, practices, and ideologies X

e525 Housing services, systems, and policies X

e535 Communication services, systems, and policies X

e540 Transportation services, systems, and policies X

(Continued)
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“cooperative colleagues,” or “social
workers”) covered by the ICF chapter
“e3: support and relationship” as rele-
vant for their work. It remains unclear
whether, in interdisciplinary teams,
these interventions are carried out by
other health professionals,35 or if con-
trary to recommendation (eg, the Guide
or the ICF Core Set), assistive technology
assessment and environmental adapta-
tions are not considered.

When looking at the level of specificity
that was considered as relevant in VR,
both the Guide and the ICF Core Set for
VR describe the relevant factors in VR
from a broader perspective than some of
the physical therapists who reported rel-
evant factors on a more specific level
(third and fourth levels of the ICF). The
broader perspective of the Guide and the
Core Set might be needed to integrate
the perspective of physical therapists
into a comprehensive overall take on VR
covered by the multiple disciplines
engaged in the field of VR. On the other
hand, the physical therapist clinician
might need a more detailed view with
regard to daily clinical routine with a
client.36 For example, in the interdisci-
plinary setting, addressing pain in a more
generic way, as described in the second-
level category b280 (pain functions),
may be sufficient, whereas a physical
therapist will evaluate and document

pain problems in a more detailed way
(eg, b28013: pain in back). For the same
reason, physical therapists might have
agreed on the 22 additional aspects of
functioning or ICF categories not cov-
ered by the present ICF Core Set for VR
but considered relevant in day-to-day
practice of VR (eg, b710: mobility of
joint functions, d920: recreation and lei-
sure). Especially for the category d920
(recreation and leisure), there is increas-
ing evidence that keeping a healthy bal-
ance between work and recreation as a
basis for sustained work productivity is
important.37,38

Categories defining ADL and IADL were
named by participants in the study but
were mostly eliminated in further rounds
(eg, d510: washing oneself, d540: dress-
ing, d420: transferring oneself). It is an
issue as to what extent physical thera-
pists in VR have to examine and treat
ADL or IADL or whether these categories
belong to a general rehabilitation setting.
Interestingly, the results of our study
show that physical therapists do not feel
the relevance of assessing assistive tech-
nology in RTW strategies. On the other
hand, when looking at the results, phys-
ical therapists in VR considered evaluat-
ing and treating categories from the com-
ponent body structures (ie, naming 13
categories from that component) to be
relevant. However, the assessment and

treatment of body structures is not rec-
ommended in the Guide, nor are body
structures included in the ICF Core Set
for VR.34 A body structure–focused
examination and intervention has been
the traditional approach for many
decades in medicine, as it brings
impairment-related information that
might be important in mitigating the con-
sequences of work disability. However,
complementing body structure informa-
tion with a focus on activities and partic-
ipation and environmental factors can
facilitate optimal RTW by considering
the broader aspect of the client’s
functioning.

Even though physical therapy in VR
seems to be a specialized field, it stands
out that body functions, such as the cat-
egories b280 (sensation of pain), b455
(exercise tolerance functions), b730
(muscle power functions), and b740
(muscle endurance functions), address
common physical therapy target goals in
other settings as well.34–36 However, the
categories b126 (temperament and per-
sonality functions) and b130 (energy and
drive functions) can generally be consid-
ered as essential prerequisites for suc-
cessful VR outcome. The latter 2 catego-
ries emphasize the need for physical
therapists in their clinical decision-
making process to identify and refer to
other disciplines to address those aspects
of functioning that do not necessarily fall
directly within the scope of physical
therapist practice.

When looking at the identified activities
and participation categories, it is
remarkable that 8 of the 9 categories
belonged to “mobility.” These findings
are consistent with the definition of gen-
eral physical therapy core domains,
which states, “Physical therapists are
health care professionals who
help. . .maintain, restore and improve
movement.”35 One category—d825
(vocational training)—represents a
major strategy in VR, which is commonly
not part of traditional physical therapy
treatment and is often addressed sepa-
rately by vocational rehabilitation coun-
selors and job coaches.

Another 5 categories of the Core Set are
covered only by the chapter level: b1

Table 2.
Continued

ICF Code Title of ICF Category

Categories
Included in

Comprehensive
ICF Core Set

for VR

Categories
Relevant

for >75% of
Physical

Therapists

e550 Legal services, systems, and policies X

e555 Associations and organizational services, systems,
and policies

X

e565 Economic services, systems, and policies X

e570 Social security services, systems, and policies X

e580 Health services, systems, and policies X

e585 Education and training services, systems, and
policies

X

e590 Labor and employment services, systems, and
policies

X

No. of items of Environmental Factors chosen 33 1

a ICF�International Classification of Functioning, Disability and Health; VR�vocational rehabilitation.
b True percentage of the category chosen.
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Table 3.
Subgroup Analysis: ICF Categories by WHO Regionsa

ICF
Code Title of Category Total African Americas

Eastern
Mediterranean European

South-East
Asia

Western
Pacific

Body Functions (b)

b1 Mental functions 6 1 1 1 1 1 1

b126 Temperament and personality functions 6 1 1 1 1 1 1

b130 Energy and drive functions 6 1 1 1 1 1 1

b134 Sleep functions 4 1 1 1 0 0 1

b152 Emotional functions 3 0 0 1 0 1 1

b164 Higher-level cognitive functions 5 1 1 1 0 1 1

b2 Sensory functions and pain 5 1 1 1 0 1 1

b210 Seeing functions 3 1 0 1 0 0 1

b230 Hearing functions 3 1 0 1 0 0 1

b280 Sensation of pain 4 1 0 1 1 0 1

b4 Functions of the cardiovascular,
immunological, and respiratory systems

3 1 1 1 0 0 0

b440 Respiration functions 3 1 0 1 0 0 1

b455 Exercise tolerance functions 6 1 1 1 1 1 1

b7 Neuromusculoskeletal and movement-
related functions

6 1 1 1 1 1 1

b710 Mobility of joint functions 6 1 1 1 1 1 1

b715 Stability of joint functions 6 1 1 1 1 1 1

b720 Mobility of bone function 3 1 0 1 0 0 1

b730 Muscle power functions 6 1 1 1 1 1 1

b735 Muscle tone functions 3 1 0 1 0 1 0

b740 Muscle endurance functions 6 1 1 1 1 1 1

b760 Control of voluntary movement functions 5 1 1 1 1 1 0

b770 Gait pattern functions 4 1 1 1 0 1 0

Body Structures (s)

s1 Structures of the nervous system 6 1 1 1 1 1 1

s110 Structure of brain 3 1 0 1 0 0 1

s120 Spinal cord and related structures 3 1 0 1 0 0 1

s410 Structure of cardiovascular system 4 1 0 1 1 0 1

s7 Structures related to movement 5 1 1 1 1 0 1

s710 Structure of head and neck region 5 1 1 1 1 0 1

s720 Structure of shoulder region 3 1 0 1 0 0 1

s730 Structure of upper extremity 6 1 1 1 1 1 1

s740 Structure of pelvic region 4 1 1 1 0 0 1

s750 Structure of lower extremity 6 1 1 1 1 1 1

s760 Structure of trunk 6 1 1 1 1 1 1

s770 Additional musculoskeletal structures
related to movement

5 1 1 1 1 0 1

Activities and Participation (d)

d1 Learning and applying knowledge 3 1 0 1 0 0 1

d2 General tasks and demands 3 1 0 1 0 0 1

(Continued)
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Table 3.
Continued

ICF
Code Title of Category Total African Americas

Eastern
Mediterranean European

South-East
Asia

Western
Pacific

d230 Carrying out daily routine 3 1 0 1 0 0 1

d240 Handling stress and other psychological
demands

3 0 1 1 0 0 1

d3 Communication 4 1 0 1 0 1 1

d4 Mobility 6 1 1 1 1 1 1

d410 Changing basic body position 6 1 1 1 1 1 1

d415 Maintaining a body position 6 1 1 1 1 1 1

d420 Transferring oneself 6 1 1 1 1 1 1

d430 Lifting and carrying objects 6 1 1 1 1 1 1

d440 Fine hand use 5 1 1 1 1 0 1

d445 Hand and arm use 6 1 1 1 1 1 1

d450 Walking 6 1 1 1 1 1 1

d455 Moving around 5 1 1 1 1 0 1

d460 Moving around in different locations 4 1 0 1 1 0 1

d465 Moving around using equipment 4 1 0 1 1 0 1

d470 Using transportation 5 1 0 1 1 1 1

d475 Driving 3 1 0 1 0 0 1

d5 Self-care 5 1 1 1 0 1 1

d510 Washing oneself 3 1 0 1 0 0 1

d520 Caring for body parts 3 1 0 1 0 0 1

d530 Toileting 3 1 0 1 0 0 1

d540 Dressing 3 1 0 1 0 0 1

d570 Looking after one’s health 3 1 0 1 0 0 1

d620 Acquisition of goods and services 3 1 0 1 0 0 1

d640 Doing housework 3 1 0 1 0 0 1

d7 Interpersonal interactions and relationships 4 1 0 1 0 1 1

d760 Family relationship 3 1 0 1 0 0 1

d8 Major life areas 3 1 0 1 0 0 1

d825 Vocational training 3 1 0 1 0 0 1

d850 Remunerative employment 3 1 0 1 0 0 1

d9 Community, social, and civic life 3 1 0 1 0 0 1

d920 Recreation and leisure 5 1 1 1 1 0 1

Environmental Factors (e)

e120 Products and technology for personal
indoor and outdoor mobility and
transportation

3 1 0 1 0 0 1

e3 Support and relationship 4 1 1 1 0 0 1

e310 Immediate family 3 1 0 1 0 0 1

e325 Acquaintances, peers, colleagues,
neighbors, and community members

3 1 0 1 0 0 1

e330 People in positions of authority 3 1 0 1 0 0 1

e340 Personal care providers and personal
assistants

3 1 0 1 0 0 1

(Continued)
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(mental functions), b2 (sensory func-
tions and pain), d5 (self-care), d7 (inter-
personal interactions and relationships),
and e3 (support and relationships). This
finding means that physical therapists
acknowledged the importance of these
broad domains but may not need the
specific information afforded by second-
level categories or that more detailed
information is implicitly subsumed using
the broad domains (at the chapter level).
Noteworthy to mention is the difference
between experts and novice therapists
(�2 years of experience). The novice
therapists named relevant factors to con-
sider in their daily practice in a detailed
manner, whereas experts often use only
information on a chapter level, implying
that experts may not necessarily exclude
specific information but use a broad
overview of the domain for guidance. On
one hand, this possibly raises the issue of
the confidence of being able to discern
the need for specific information or not
depending on the context of the VR sit-
uation, which can be influenced by a
lengthy experience in clinical practice.
On the other hand, recent physical ther-

apy graduates may not yet have sufficient
experience to acquire a comprehensive
overview of functioning and thus resort
to more detailed information.

However, this study also had some limi-
tations. Despite the broad recruitment of
experts by contacting the WCPT and the
representatives of the national physical
therapy associations, via their websites
on the Internet and on LinkedIn, the
number of physical therapists in VR will-
ing to participate in the survey was lim-
ited in comparison with the theoretically
large sampling frame of physical thera-
pists available who may be practicing in
a VR-like setting. This low participation
might have been due to the fact that VR
is internationally still seen as a develop-
ing practice area of physical therapy, and
even though physical therapists may
commonly address RTW as a goal with
their clients, they might not consider
themselves to be experts in the field of
VR. The lack of infrastructure and estab-
lishment of a VR program in some
regions of the world also poses another

challenge. Having analyzed the subgroup
data by WHO region, it was interesting to
see how different regions had answered,
and the data showed that the therapists
from strongly represented regions with
multiple participants (Americas�7, Euro-
pean�26, and South-East Asia�7) had
agreed in choosing much more specific
categories than therapists from regions
with fewer participants. This finding may
indicate that these effects are due to dif-
ferences in professional education and
diverse representation of international
“standards” concerning VR. Participants
from countries with more differentiated
answers have facilitated access to VR
programs. Moreover, there might be a
lack of established infrastructure con-
cerning the delivery of VR in a particular
country or region.38

The diverse backgrounds of the experts
with respect to experience or expertise
in a wide range of health conditions and
VR settings, as well as in education and
research, and the global distribution of
participants from all 6 WHO regions pro-

Table 3.
Continued

ICF
Code Title of Category Total African Americas

Eastern
Mediterranean European

South-East
Asia

Western
Pacific

e4 Attitudes 3 1 0 1 0 0 1

e410 Individual attitudes of immediate family
members

3 1 0 1 0 0 1

e425 Individual attitudes of acquaintances, peers,
colleagues, neighbors, and community
members

3 1 0 1 0 0 1

e430 Individual attitudes of people in positions of
authority

3 1 0 1 0 0 1

e440 Individual attitudes of personal care
providers and personal assistance

3 1 0 1 0 0 1

e450 Individual attitudes of health professionals 3 1 0 1 0 0 1

e460 Societal attitudes 3 1 0 1 0 0 1

e570 Social security services, systems, and
policies

3 1 0 1 0 0 1

e575 General social support and services,
systems, and policies

3 1 0 1 0 0 1

e585 Education and training services, systems,
and policies

3 1 0 1 0 0 1

e590 Labor and employment services, systems,
and policies

4 1 1 1 0 0 1

Total 84 82 37 84 32 30 80

a ICF�International Classification of Functioning, Disability and Health; WHO�World Health Organization.
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vided heterogeneity of participants,
which would probably reflect a realistic
global composition of physical therapists
practicing in VR. The composition of par-
ticipants, therefore, supports the first
requirement on validity in a Delphi exer-
cise, which is to identify diverse sources
of information.39

Nevertheless, the external validity of the
results has to be investigated in specific
cultural or health care settings. The Inter-
national Federation of Physical Thera-
pists Working in Occupational Health
and Ergonomics Group, formed at WCPT
Congress in Vancouver, Canada, in 2007,
can further advance and support this
development from a global perspective,
alongside the support of national physi-
cal therapy associations.

To be able to compare the findings of the
Delphi survey with the ICF Core Set for
VR, all final ICF codes derived from the
survey were transformed to the second
level. Therefore, more specific informa-
tion relevant to physical therapists might
have been lost in the process. For exam-
ple, category b1301 (motivation), which
was chosen by 92.5% of the respondents,
was aggregated for comparison reasons
to the second-level category b130
(energy and drive functions). The aspect
of motivation might be lost to physical
therapists not so familiar with the ICF
taxonomy, such that the aspect of “moti-
vation” is subsumed by the concept of
“energy and drive.”

To conclude, it can be shown that phys-
ical therapists treating clients in VR con-
sider aspects of functioning to be rele-
vant and to belong to the common
domains of physical therapist practice. In
daily practice, physical therapists are
responsible for a specific part of the ICF
Core Set for VR that belong to the core
competencies of physical therapy, such
as d4 (mobility) and b7 (neuromusculo-
skeletal and movement-related func-
tions). In addition, the results show that
physical therapists consider additional
aspects of functioning to gain a broader
overview of their client’s situation in
RTW. Further categories as identified in
this study may be used by the physical
therapists to evaluate and document
functioning of their clients in VR. It can

be stated that the content validity of the
Comprehensive ICF Core Set for VR is
insufficient from solely a physical thera-
pist’s perspective. However, the Com-
prehensive ICF Core Set makes sense to
clarify competencies and responsibilities
of physical therapists in a multidisci-
plinary setting or when communicating
with other professionals and to facilitate
an integrative and comprehensive reha-
bilitation management. Even though, in
its entirety, the ICF Core Set for VR is too
comprehensive for monodisciplinary use
in physical therapist practice, the results
of this study could be used to define a
physical therapy–specific set of ICF cat-
egories to guide clinical physical thera-
pist practice in VR.

With this survey, the core competencies
for physical therapists treating clients in
VR could be clarified at least from a
global perspective. This clarification
would allow an allocation of the compe-
tencies and responsibilities in an interdis-
ciplinary team in the context of VR,
which leads to optimal RTW outcomes.
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