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Background and Purpose. The World Health Organization’s International
Classification of Functioning, Disability and Health (ICF) is gaining recognition in
physical therapy. The Extended ICF Core Set for Stroke is a practical tool that
represents a selection of categories from the whole classification and can be used
along with the ICF qualifier scale to describe patients’ functioning and disability
following stroke. The application of the ICF qualifier scale poses the question of
interrater reliability. The primary objective of this investigation was to study the
agreement between physical therapists’ ratings of subjects’ functioning and disability
with the Extended ICF Core Set for Stroke and with the ICF qualifier scale. Further
objectives were to explore the relationships between agreement and rater confi-
dence and between agreement and physical therapists’ areas of core competence.

Subjects and Methods. A monocentric, cross-sectional reliability study was
conducted. A consecutive sample of 30 subjects after stroke participated. Two
physical therapists rated the subjects’ functioning in 166 ICF categories.

Results. The interrater agreement of the 2 physical therapists was moderate across
all judgments (observed agreement�51%, kappa�.41). Interrater reliability was not
related to rater confidence or to the physical therapists’ areas of core competence.

Discussion and Conclusion. The present study suggests potential improve-
ments to enhance the implementation of the ICF and the Extended ICF Core Set for
Stroke in practice. The results hint at the importance of the operationalization of the
ICF categories and the standardization of the rating process, which might be useful
in controlling for rater effects and increasing reliability.
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The World Health Organiza-
tion’s (WHO’s) International
Classification of Functioning,

Disability and Health (ICF)1 is
gaining recognition in physical ther-
apy and rehabilitation.2–5 The ICF
provides a conceptual basis and a
universal common language for un-
derstanding and describing patients’
health status, reaching beyond mor-
tality, diseases, and medical diag-
noses. The use of the ICF promotes
a comprehensive, multidisciplinary,
and patient-centered perspective in
health care. The ICF has been ap-
plied in physical therapy and reha-
bilitation, especially in the field of
neurorehabilitation, to facilitate mul-
tidisciplinary team communication,
to structure the rehabilitation pro-
cess, for goal setting and assess-
ment, for documentation, and for
reporting.5–11

However, with the practical applica-
tion of the ICF, important challenges
arise. The main challenge is the
length of the classification, with
more than 1,400 categories. To ad-
dress this challenge, internationally
agreed-on ICF Core Sets for various
health conditions have been devel-
oped in a scientific evidence-based
process.12 The common standard-
ized procedure for developing ICF
Core Sets integrates evidence gath-
ered from preliminary studies with a
formal decision-making and expert
consensus process. The methodolog-
ical approaches in the preliminary
studies include, for each health con-
dition: (1) systematic literature re-
views of outcome measurements
used in clinical trials, (2) Delphi ex-
ercises capturing experts’ views, and
(3) collection of empirical data from
people undergoing inpatient or out-
patient rehabilitation. The results of
the preliminary studies are the foun-
dation for the subsequent decision-
making and consensus process with
a nominal group technique. The re-
sulting ICF Core Sets are practical
tools that represent selections of cat-

egories from the whole classifica-
tion. They comprehensively de-
scribe the prototypical spectrum of
problems in the functioning of pa-
tients with specific health condi-
tions. They are based on the univer-
sal language of the ICF but enhance
its applicability through their man-
ageable size.

In the context of neurorehabilita-
tion, stroke plays a prominent role.
In this field, 3 ICF Core Sets can be
applied, namely, the ICF Core Set for
Stroke13 and the ICF Core Sets for
patients with neurological condi-
tions in acute care hospitals14 and
early postacute care rehabilitation
facilities.15 These ICF Core Sets have
been combined to create the Ex-
tended ICF Core Set for Stroke. It
contains all ICF categories that have
been selected for any of the 3 ICF
Core Sets mentioned above. The Ex-
tended ICF Core Set for Stroke con-
tains 166 categories of the ICF, 59
categories of the component “body
functions,” 11 categories of the com-
ponent “body structures,” and 59
categories of the component “ac-
tivity and participation.” The influ-
ence of the component “environ-
mental factors” is described by 37
categories.

A further challenge for the imple-
mentation of the ICF is the opera-
tionalization of ICF categories. The
ICF comprises “qualifiers” to quan-
tify the level of functioning or the
severity of the problem in the vari-
ous ICF categories. The WHO sug-
gests that all categories of the classi-
fication be quantified with the same
generic scale (Tab. 1).

According to the WHO, broad ranges
of percentages are provided for situ-
ations in which calibrated assess-
ment instruments or other standards
are available to quantify the impair-
ment, activity limitation, participa-
tion restriction, or environmental
barrier or facilitator.1 However, cali-

brated assessment instruments based
on the ICF category system are
scarcely available at present. Using
existing instruments along with the
ICF would also require the concepts
measured by the instruments and
their resulting scores to be translated
into corresponding ICF categories
and qualifiers. Accomplishing such a
translation procedure in a scientific
way would demand extensive re-
search efforts, which have not been
undertaken yet.

Therefore, the application of the
ICF and the ICF Core Sets is a chal-
lenge to the user and poses the ques-
tion of reliability and rater agree-
ment when qualifiers are assigned to
describe patients’ functioning and
disability. So far, only a few studies
have dealt with the reliability of ICF
qualifiers, and the interrater reliabil-
ity of the qualifiers used with the
ICF Core Set for Stroke has not been
studied yet. Okochi et al16 used the
ICF Checklist to examine test-retest
reliability in geriatric patients and
found moderate overall reliability
during retesting after 1 week. Reli-
ability varied among categories of
the ICF (weighted kappa values�.46
for body functions and .55 for activ-
ity and participation). Van Triet et
al17 studied the intertester reliability
of a schedule based on the Interna-
tional Classification of Impair-
ments, Disabilities, and Handicaps
(ICIDH) in patients with musculo-
skeletal problems. The ICIDH18 is
the predecessor of the ICF. Kappa
values ranged from �.06 to 1.00 and
were higher in “disability” categories
than in “impairment” categories.

The study by van Triet et al,17 how-
ever, is clearly outdated because it is
based on the ICIDH. The authors de-
parted greatly from the categories of
the classification and from its quali-
fier scale in creating their assessment
schedule. Both studies16,17 were con-
ducted with poorly specified mixed
samples; thus, the results were not
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generalizable to the functioning rat-
ings for patients with stroke. In ad-
dition, the investigators in both stud-
ies made arbitrary selections of
various areas of functioning, not cov-
ering the full scope of the ICF, as
reflected in the carefully chosen cat-
egories of the Extended ICF Core Set
for Stroke. In neither of the studies
did the investigators consider the full
qualifier scale in their analyses. The
investigators in both studies applied
designs in which different raters
completed their recording of pa-
tients’ functioning at different time
points, mixing variation of time
points with variation of raters. Thus,
the type and the amount of informa-
tion underlying the ratings might not
have been comparable.

Although Okochi et al16 examined
the influence of the experience of
raters on retest reliability, rater con-
fidence and core competence might
be more proximate variables con-
nected to reliability. Within the con-
text of reliability, rater confidence is
an important variable frequently ex-
amined in clinical research. For ex-
ample, in studies dealing with the
reliability of imaging techniques19,20

and behavioral observations,21,22 con-
fidence ratings are often used as inde-
pendent outcomes to demonstrate di-
agnostic accuracy. The results of these
studies hint at a possible relationship
between agreement and confidence.
Confidence might serve as an explan-
atory factor for rater agreement. Thus,
with regard to the reliability and the
application of the Extended ICF Core
Set for Stroke, the association of rater
agreement and rater confidence is of
interest.

Furthermore, in reliability studies,
the experience and training of raters
seemed to be highly relevant and
were frequently reported.23–29 In
these studies, “experience” and
“training” referred not only to the
handling of the specific rating instru-
ment used, but also to the clinical

experience of the raters within the
field and the concepts to be rated
and the patient group with the given
disease condition. These studies
drew an equivocal picture of the re-
lationship between rater compe-
tence and interrater reliability and
suggested that the different results
might have depended on the specific
rating instrument examined. Thus,
the role of raters’ areas of compe-
tence should be considered for any
new rating tool.

Therefore, the overall objective of
this investigation was to study the
interrater reliability of physical ther-
apists’ ratings of the functioning of
study participants with the Extended
ICF Core Set for Stroke. The specific
aims were: (1) to study the agree-
ment of the 2 physical therapists

in rating participants’ functioning
with the Extended ICF Core Set for
Stroke, (2) to explore the relation-
ship between rater agreement and
rater confidence, and (3) to ex-
plore rater agreement in relation to
physical therapists’ areas of core
competence.

Method
Study Design, Participants, and
Procedures
The study was conducted as a mono-
centric, cross-sectional reliability
study at the Neurological Hospital
Tristanstrasse, Munich, Germany, as
part of a larger project aimed at the
testing and validation of ICF Core
Sets. All eligible patients admitted to
the hospital on an inpatient or an
outpatient basis between June and
October 2005 were included in the

Table 1.
Generic International Classification of Functioning, Disability and Health Qualifier Scale

Qualifier Description Range
(%)

Functioninga

0 No problem (none, absent, negligible, . . .) 0–4

1 Mild problem (slight, low, . . .) 5–24

2 Moderate problem (medium, fair, . . .) 25–49

3 Severe problem (high, extreme, . . .) 50–95

4 Complete problem (total, . . .) 96–100

8 Not specified

9 Not applicable

Environmental factorsb

0 No barrier or facilitator 0–4

1 Mild barrier 5–24

2 Moderate barrier 25–49

3 Severe barrier 50–95

4 Complete barrier 96–100

�1 Mild facilitator 5–24

�2 Moderate facilitator 25–49

�3 Substantial facilitator 50–95

�4 Complete facilitator 96–100

8 Barrier or facilitator: not specified

9 Not applicable

a Range represents impairment, restriction, or limitation.
b Range represents barrier or facilitator.
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study (n�41). Patients were in-
cluded if their main diagnosis was
stroke, if they were at least 18 years
of age, if they understood the pur-
poses of and reasons for the study,
and if they had signed an informed
consent form. Patients with second-
ary wound healing after surgery
were excluded from the study be-
cause the aftermath of an invasive
surgical procedure might have com-
plicated the description of stroke-

related functioning in these patients.
Patients who were not able to par-
ticipate in an interview were ex-
cluded as well, because several cate-
gories of the Extended ICF Core Set
for Stroke can be judged only ac-
cording to patient self-report. Alto-
gether, 9 patients were excluded.
The main reasons for exclusion were
communication problems and im-
paired vigilance. An additional 2 pa-
tients refused to participate because

of exhaustion. Table 2 shows the so-
ciodemographic and stroke-related
data for the participants. Two thirds
(67%) of the participants were mod-
erately or severely disabled (Rankin
Scale grades 3, 4, and 5).30

The participants’ functioning was
rated by 2 physical therapists with
the Extended ICF Core Set for
Stroke. The physical therapists had at
least 5 years of experience in neuro-
rehabilitation, had completed sev-
eral postgraduate courses in the re-
habilitation of motor performance,
and were well trained in the use of
the ICF. The ICF training consisted
of workshops, a pilot phase with dis-
cussion of cases before initiation of
the study, and the supervision of
an expert from the ICF Research
Branch, Munich, Germany. The rat-
ings were based on information from
the participants (interview and ob-
servation), from interviews with
proxies (eg, a spouse, partner, or
close relative, who also could have
the role of a caregiver), from various
health care professionals, and from
medical records containing the re-
sults of standardized examinations.
This approach was chosen because
the accuracy and comprehensive-
ness of raters’ clinical judgments are
expected to increase when various
sources of information and various
perspectives are taken into account.
Furthermore, people with neurolog-
ical conditions often are not opti-
mally situated to judge the severity of
their deficits because of the common
phenomenon of unawareness.31

Both physical therapists attended the
interviews. The role of the inter-
viewer was assigned at random. The
2 physical therapists completed the
Extended ICF Core Set for Stroke in-
dependently of each other. For each
category contained in the Extended
ICF Core Set for Stroke, the raters
judged their confidence in the rat-
ings on a scale from 0% to 100%. The
scale was subdivided into 10% steps.

Table 2.
Sociodemographic and Stroke-Related Data for Participants (n�30)

Characteristic No. of
Participantsa

% of
Participantsa

Age (y)b 66.6 (11.7) 37.1–87.6

Sex

Male 19 63

Female 11 37

Etiology of stroke

I61: Intracerebral hemorrhage 4 13

I62: Other nontraumatic intracranial hemorrhage 1 3

I63: Cerebral infarction 23 77

I64: Stroke, not specified 2 7

Chronicityb 6.7 (5.4) mo 1 mo–10 y

�3 mo 17 57

3–12 mo 12 40

�12 mo 1 3

Health care setting

Inpatient 24 80

Day clinic 5 17

Outpatient 1 3

Rankin Scale disability grade

1 (not significant) 1 3

2 (slight) 9 30

3 (moderate) 4 10

4 (moderately severe) 13 47

5 (severe) 3 10

Affected side

Left 19 37

Right 11 63

Occupational status

On sick leave 5 17

Retired before stroke 25 83

a Unless otherwise indicated.
b X (SD), range.
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To avoid bias caused by different lev-
els of information, the participants
were known to neither of the inter-
viewers or to both. In addition to the
disability and confidence ratings, so-
ciodemographic and stroke-related
data were recorded for each
participant.

Analyses
To study the agreement of the 2 phys-
ical therapists in rating participants’
functioning with the Extended ICF
Core Set for Stroke, the overall per-
centage of observed agreement and an
overall kappa coefficient32 with the as-
sociated bias-corrected 95% bootstrap
confidence interval33 were calculated.
These calculations included all judg-
ments across all ICF categories and
participants. In addition, for each ICF
category, the percentage of observed
agreement, the kappa coefficient, and
the associated bias-corrected 95%
bootstrap confidence interval were
calculated.

Because the ICF qualifiers “8: not
specified” and “9: not applicable”
cannot be integrated into the ordinal
scale of the ICF qualifiers 0 to 4 and
�4 to 4, respectively, a Cohen kappa
statistic for nominal scale response
categories was used. The kappa sta-
tistic is a measure of agreement that
exists beyond the amount of agree-
ment expected by chance alone.
Kappa values generally range from
0 to 1, where 1 indicates perfect
agreement and 0 indicates no ad-
ditional agreement beyond that ex-
pected by chance alone. A negative
kappa value indicates less agreement
than that expected by chance alone.
The bias-corrected 95% bootstrap
confidence interval33 allows determi-
nation of the precision of kappa val-
ues without assumptions being made
about the homogeneity of the mar-
ginal distributions in the data. The
bootstrap confidence interval is es-
pecially useful with small sample
sizes.

It is well known that kappa values
depend on the prevalence of the
attribute measured and can show
biased results with skewed margi-
nal distributions.34–36 Consequently,
kappa values for various ICF catego-
ries cannot be compared with each
other properly because their base-
line prevalences are unknown and
their marginal distributions may be
more or less skewed. Thus, in the
present study, only information
about whether kappa values ex-
ceeded chance or not was used for
comparisons across ICF categories.37

The percentage of observed rater
agreement was preferred as the in-
dicator for the level of agreement.
Emphasizing the actual observed
agreement can be further justified
because the kappa statistic is a
chance-corrected measure of agree-
ment, but the definite role of chance
in the rating process is not clear.34,35

The levels of confidence of the 2
raters were compared across all
judgments. For this purpose, first
the confidence ratings of each rater
were checked for a normal distribu-
tion with the Kolmogorov-Smirnov
test. The t test for independent sam-
ples could be used to check the null
hypothesis of no difference in the
levels of confidence of the 2 physical
therapists when the requirement for
a normal distribution of the data was
met. Otherwise, the nonparametric
Mann-Whitney U test was applied.

For exploring the relationship be-
tween the level of rater agreement
and rater confidence, Pearson corre-
lation coefficients were calculated
across all judgments for all ICF cate-
gories and participants. The level of
agreement was quantified as the per-
centage of observed agreement in
each category. The overall correla-
tion coefficient and the percentage
of variance in the level of rater agree-
ment explained by confidence are
reported. When the levels of confi-
dence of the 2 raters were different,

the correlation between the level of
agreement and confidence and the
percentage of variance explained by
confidence were reported for the 2
raters separately as well.

For exploring rater agreement in re-
lation to physical therapists’ areas of
core competence, each ICF category
of the Extended ICF Core Set for
Stroke was classified according to
the results of Glaessel and colleagues
(Glaessel A, Kirchberger I, Cieza A,
Stucki G; 2007; unpublished re-
search) as a “core competence ICF
category” for physical therapists or
as a “not-core competence ICF cate-
gory.” ICF categories that have been
agreed on by a panel of international
experts as areas being treated by
physical therapists were classified as
core competence ICF categories. For
these ICF categories, at least 80% of
the experts agreed that patients’
problems in the areas considered
were being treated by physical
therapists.

The levels of agreement in the 2
classes of ICF categories (core com-
petence versus not-core compe-
tence) were compared by use of the
t test for independent samples after
the data were examined for the re-
quirement for a normal distribution
with the Kolmogorov-Smirnov test.
If the requirement for a normal dis-
tribution was not met, then the
Mann-Whitney U test was applied.
The variance in the level of rater
agreement accounted for by the vari-
able “core competence” was re-
ported with the Spearman correla-
tion coefficient.

Analyses were conducted with
SPSS,*,38 except for the kappa and
bias-corrected 95% bootstrap confi-

* SPSS Inc, 233 S Wacker Dr, Chicago, IL
60606.
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dence interval calculations, which
were conducted with SAS.†,39

Results
The percentage of observed agree-
ment, the kappa values and respec-
tive 95% confidence intervals, the
number of valid pairs of ratings, and
the number of missing ratings for all
components of the ICF are shown in
Table 3.

Figure 1 shows the distribution of the
percentage of agreement and the
kappa statistics for the ICF compo-
nents. For the single categories of the
Extended ICF Core Set for Stroke, the
observed agreement of the physical
therapists with regard to the severity
ratings for participants’ functioning
problems ranged from 20% for the cat-
egory “d930: Religion and spirituality”
to 100% for the category “d940: Hu-
man rights” (Supplemental Tabs. 1, 2,
and 3, available online only at www.
ptjournal.org). For environmental

factors, the percentage of observed
agreement ranged from 3% for the
category “e440: Individual attitudes
of personal care providers and per-
sonal assistants” to 80% for the cate-
gory “e135: Products and technol-
ogy for employment” (Supplemental
Tab. 4, available online only at www.
ptjournal.org).

According to the kappa coefficients
and respective confidence intervals,
87 categories (52%) showed agree-
ment beyond chance and 79 did not.
Of the 87 categories that showed
agreement, 80 categories were func-
tioning categories and 7 were envi-
ronmental factors. Thus, 62% of the
functioning categories and 19% of
the environmental factors were iden-
tified as categories that showed
agreement.

Figure 2 provides information about
the physical therapists’ level of con-
fidence in their ratings (for details,
see Supplemental Tables 1, 2, 3, and
4). The medians of the confidence
ratings were 90% (range�35%–100%)
for rater 1 and 100% (range�70%–
100%) for rater 2. For raters 1 and 2,† SAS Institute Inc, PO Box 8000, Cary, NC

27513.

Table 3.
Rater Agreement According to International Classification of Functioning, Disability and
Health Componenta

Component No. of: % Observed Agreement
(95% CI)

Kappa Value
(95% CI)

Valid
Ratings

Missing
Ratings

Overall 4,936 44 51.4 (50.0, 52.8) .41 (.39, .43)

Functioning 3,828 42 56.3 (54.7, 57.9) .42 (.39, .44)

Body functions 1,749 21 54.6 (52.3, 56.9) .37 (.34, .40)

Body structures 322 8 74.2 (69.4, 79.0) .50 (.41, .57)

Activity and participation 1,757 13 54.7 (52.4, 57.0) .43 (.40, .47)

Environmental factors 1,108 2 34.4 (31.6, 37.2) .19 (.15, .24)

a CI�confidence interval.

Figure 1.
Distribution of percentage of agreement (blank boxes) and kappa statistics (hatched boxes) by body functions (b), body structures
(s), activity and participation (d), and environmental factors (e). ICF�International Classification of Functioning, Disability and Health.
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the confidence ratings across all par-
ticipants and all 166 categories of the
Extended ICF Core Set for Stroke
showed a normal distribution. The t
test for independent samples con-
firmed a statistically significant differ-
ence between the 2 raters (P�.00)
with regard to their levels of confi-
dence. Thus, the relationship be-
tween confidence and agreement was
examined separately for each rater.
Pearson correlation coefficients were
significantly different from 0 (P�.01)
when calculated overall as well as for
the 2 raters separately; however, the
strength of the correlations was negli-
gible (r�.08 overall, r�.1 for rater 1,
and r�.07 for rater 2).

The Extended ICF Core Set for
Stroke contains 56 categories iden-
tified as physical therapists’ core
competence categories and 110 not-
core competence categories. Rater
agreement was not found to differ
between core competence and not-
core competence categories by the
Mann-Whitney test (U�2,982; P�.74).
The Mann-Whitney test was used be-
cause the percentage of observed
agreement did not show a normal dis-
tribution (Kolmogorov-Smirnov test:
z�.97, P�.31). The Spearman corre-
lation coefficient was not significant
(��.26, P�.74).

Discussion
The present study is the first to ex-
amine the interrater reliability of the
ICF qualifiers used with the Ex-
tended ICF Core Set for Stroke. The
present study demonstrated that the
interrater reliability of the judgments
was moderate overall. It showed that
interrater reliability was not related
to confidence or to the physical ther-
apists’ areas of core competence.

The overall result for interrater agree-
ment was a kappa value of .41. This
value can be interpreted as “moder-
ate” according to Altman40 but as
“poor” according to El Emam.41 How-
ever, interpreting kappa values ac-

cording to recommendations in the
literature is only an initial step. The
acceptability of a certain reliability
value depends on the intended uses
and types of decisions based on the
instrument. Instruments used for de-
cisions about an individual should
be more reliable than instruments
used for decisions about a group
or for research purposes. The inter-
rater reliability of the qualifier scale
used with the Extended ICF Core Set
for Stroke should be enhanced in the
future. However, for research pur-
poses involving large samples, it
might be acceptable. Furthermore,
the usefulness of the Extended ICF
Core Set for Stroke in current physi-
cal therapy practice essentially is
based on its capability to integrate
the results of different examina-
tions, measurements, different pro-
fessionals’ clinical observations, and
patients’ self-reports into one and
the same common framework. De-
cisions in current ICF-based prac-
tice rely on such an integrative per-

spective and use the complete ICF
functioning profile of a patient to se-
lect and prioritize intervention goals,
to decide on the course of interven-
tions, and to manage the rehabilitation
process.42 The 2 physical therapists in
the present study gathered and ana-
lyzed a large amount of data in rating
the 166 categories of the ICF Core Set
for each participant. They did so
largely without being able to rely on
the results of standardized measure-
ments and within a clinical environ-
ment that was not yet familiar with
ICF-based practice. Under these condi-
tions, the overall kappa value of .41
may be regarded as a promising start-
ing point.

In a recent study, Uhlig et al43 exam-
ined the interrater reliability of the
ICF Core Set for Rheumatoid Arthri-
tis in a sample of 25 people seen on
an outpatient basis. The mean ob-
served agreement across the 95 ICF
categories was 47%, a value slightly
lower than that in the present study

Figure 2.
Distribution of confidence ratings by body functions (b), body structures (s), activity
and participation (d), and environmental factors (e). Blank boxes represent rater 1;
hatched boxes represent rater 2. ICF�International Classification of Functioning, Disabil-
ity and Health.
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of the Extended ICF Core Set for
Stroke (52%). However, the patterns
of agreement across the components
of the ICF were very similar in both
studies (higher for functioning and
lower for environmental factors).
Uhlig et al43 did not report an overall
kappa value, but they indicated that
64% of the ICF Core Set for Rheuma-
toid Arthritis showed agreement be-
yond chance. Only 52% of the cate-
gories of the Extended ICF Core Set
for Stroke demonstrated a significant
kappa value. However, Uhlig et al
used weighted kappa calculations in-
stead of the nominal kappa calcula-
tions used in the present study—a
more conservative approach regard-
ing the characteristics of the ICF
qualifier scale.

A recent methodological study by
Grill et al44 exemplified various ap-
proaches to the assessment of rater
agreement, including observed agree-
ment rates and kappa calculations.
They used as an example the ICF
category “d430: lifting and carrying
objects” in a survey with a repeated-
measurement design of a conve-
nience sample of 25 patients in an
acute-care hospital setting. For this
single ICF category, Grill et al found
results similar to those of the present
study. The observed agreement rate
was 52%; that in the present study
was 57%. The weighted kappa value
was .36; the nominal kappa value in
the present study was .46 (95% con-
fidence interval�.26–.69).

The observed rater agreement and
the results of the chance-corrected
kappa analyses suggested that inter-
rater reliability was notably higher
for the components of functioning
than for the environmental factors.
Thus, the level of rater agreement
might be connected to content-
related features in the various ICF
categories. Categories with high
agreement were likely to be narrow
categories with clearly defined con-
cepts and a less complex rating pro-

cess. The judgments in these cate-
gories could easily be obtained from
observation (b215: function of struc-
tures adjoining the eye) and common
knowledge (d940: human rights),
taken from a medical chart (s120:
spinal cord and related structures), or
obtained by asking the participant
(d850: remunerative employment).

Categories with low agreement were
mainly broad and complex catego-
ries (eg, e440: individual attitudes of
personal care providers and personal
assistants) frequently encountered
in environmental factors. However,
for body functions and activity and
participation as well, several cate-
gories subsumed broad contents
and therefore might be difficult to
agree on (eg, d455: moving around;
and b240: sensations associated
with hearing and vestibular func-
tion). For broad ICF categories, rat-
ers frequently face inconsistent or
vague information because of con-
flicting statements from patients,
proxies, and medical charts45 or un-
awareness of the patient.31 For ex-
ample, the raters often observed
that participants were distracted dur-
ing the interview or did not com-
pletely understand the questions.
However, when asked specifically,
the participants stated no subjec-
tive impairment in “listening” (d115)
and “focusing attention” (d160). In
the absence of neuropsychological
records, the judgments were based
on the personal impressions of the
physical therapists.

Low agreement in some categories
(eg, d640: doing housework; and
e425: individual attitudes of acquain-
tances, peers, colleagues, neighbors,
and community members) might
have resulted from the fact that most
inpatient participants were not yet
confronted with their home environ-
ment and usual tasks. Thus, the rat-
ings of their difficulties in these cat-
egories were based on inferences

rather than direct observation and
factual information.

However, the difference in agree-
ment between the components of
functioning and the environmental
factors might also have been influ-
enced by the different numbers of
response options for the ICF quali-
fier scale. For the environmental fac-
tors, the qualifier scale contains
more steps (�4 to �4), the variabil-
ity is higher, and it is more difficult to
achieve exact agreement between 2
raters.

The ratings of the participants’
functioning following stroke were
based on information gathered by in-
terviewing, observing, and reading
medical records and were rarely
based on measurement results. For
many areas encompassed by the ICF
Core Set, no measures exist or mea-
sures are not routinely used in the
clinical setting. Developing standard-
ized measurement methods and op-
erationalizations, such as patient self-
rating questionnaires, for these areas
is a future step that needs to be
based on, guided, and justified by the
evaluation of the ICF Core Set and
the qualifier scale as they are now, a
goal that has been undertaken in the
present study.

It is important to stress that the ICF
Core Set is not a measurement instru-
ment but rather a classification-based
tool, with the qualifiers assigned be-
ing global severity judgments but not
measures. Thus, common rater ef-
fects (such as the halo effect and
severity-leniency errors), the raters’
knowledge, attitudes, and beliefs,
the interaction between the rater
and the patient, and demographic
characteristics may influence the rat-
ing process in a highly individual
way.46–48 Within the ICF Core Set,
these effects are not controlled for
and most probably contribute to
nonagreement in several categories.
Severity ratings may have differed be-
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tween the physical therapists be-
cause of their personal characteris-
tics (if one would have been stricter
while the other would have been
more serene about the participants’
state in general). Confidence ratings
may have differed because one of
the physical therapists was—as the
leader of the present study—familiar
and connected with ICF-related is-
sues in a more in-depth way than
the other, despite the ICF training
completed before the study. The
present study involved a simple de-
sign and a straightforward method
of analysis of rater agreement that
did not take into account the factors
that influence the rating process in
a systematic way. However, in future
studies, systematic variations in the
rating process could be examined
and accounted for by use of a more
comprehensive design and model-
ing methods or Rasch analysis
techniques.46

The present study revealed no rela-
tionship between agreement and
confidence. From a statistical per-
spective, this result was attributable
to the low variability of the confi-
dence ratings of the 2 physical ther-
apists. Two possible explanations
might account for this low variabil-
ity. Some studies on the cognitive
processes of decision and judgment
provide evidence that confidence in
judgment can be understood in
terms of stable interindividual differ-
ences or as a personality trait.49,50

Thus, in light of this evidence, it is
not surprising that the confidence
judgments in the present study
showed only low variations across
different rating situations, that is, dif-
ferent participants and categories,
but remained relatively constant for
a given individual or rater.

In addition, the ICF qualifier scale
includes the option of choosing the
qualifier “8: not specified,” which can
be applied when the available informa-
tion is not sufficient to make a judg-

ment. Thus, low confidence levels can
be avoided by raters by use of the
qualifier 8. Doing so reduces the vari-
ability of the confidence ratings and
complicates any relationship between
confidence and agreement. Therefore,
future studies on the reliability of the
ICF qualifier scale, including confi-
dence ratings, should omit the quali-
fier “8: not specified.” However, in the
present study, the effect of the use of
the qualifier 8 on the confidence-
agreement relationship might have
only minor relevance, because only
5% of the judgments of rater 1 and 7%
of those of rater 2 were assigned the
qualifier “8: not specified” (data not
shown).

The results of the present study fur-
ther showed that rater agreement
was independent of the raters’ areas
of core competence as physical ther-
apists. The raters achieved a high
level of agreement in several cate-
gories that were not among the phys-
ical therapists’ areas of core com-
petence (eg, d330: speaking; d710:
basic interpersonal interactions; d850:
remunerative employment; and d845:
acquiring, keeping, and terminating
a job). ICF categories defined as
physical therapists’ areas of core
competence are aspects of function-
ing that are treated by physical ther-
apists. However, physical therapists
are trained to have comprehensive
knowledge of stroke and are experi-
enced in observing and detecting the
full scope of patients’ problems, for
example, when taking their history.
This means that physical therapists
are well able to identify patients’
problems, for example, in the cate-
gory “d330: speaking,” even though
these problems are typically treated
by speech and language therapists.
That is, although the ICF categories
that cover the core competencies de-
scribe the areas in which physical
therapists are usually trained, their
experience, skills, and knowledge as
health care professionals working
in an interdisciplinary team surpass

the specified focus of these ICF
categories.

At this point, the potential of the ICF
Core Set as a basis for multidisci-
plinary communication and cooper-
ation in rehabilitation practice and
management arises. Still, the ques-
tion of agreement and interrater
reliability among health care profes-
sionals of different specializations re-
mains open. Future studies involving
various health care professions
should be conducted to clarify this
question.

However, the results also revealed
several categories that addressed
physical therapists’ areas of core
competence but that were rated dif-
ferently by the 2 physical therapists
(eg, b176: mental functions of se-
quencing complex movements; b755:
involuntary movement reaction func-
tions; and b260: proprioceptive func-
tions). These results indicated that
for the participants in the present
study, the information available on
problems was not based on measure-
ments and in-depth examinations but
relied on global impressions from the
interviews.

The present study has several limita-
tions. Because of the monocentric
design, the small sample size, and
the small number of participating rat-
ers, the generalizability of the results
is limited, and the results need to be
interpreted with caution. The results
suggest next steps for future inves-
tigations. In addition, the present
study addressed interrater reliability
in terms of agreement between 2 rat-
ers. It did not address the quality or
“truth” of the ratings. Currently, no
gold standard exists against which a
description of patients’ problems
across the categories of the ICF Core
Set can be compared.

The present study suggests potential
improvements to enhance the imple-
mentation of the Extended ICF Core
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Set for Stroke in practice. To en-
hance interrater reliability, the train-
ing of health care professionals with
regard to the ICF should be further
developed and standardized. Imple-
menting the ICF in rehabilitation
practice at an institutional level may
enhance the availability and accessi-
bility of information about all aspects
of functioning in individual patients,
which in turn may enhance the reli-
ability of ICF-based ratings.8 In addi-
tion, the metric characteristics of the
ICF qualifier scale should be taken
into account. In particular, the dis-
tance between the steps of the scale
may be too narrow and therefore
may lead to disagreements. Thus, ex-
amining and restructuring the rating
scale, for example, with Rasch anal-
yses, may also enhance its interrater
reliability.43 However, the results
of the present study mainly hint at
the importance of operationaliza-
tion of the categories and standard-
ization of the rating process to con-
trol for rater effects and to increase
reliability.

In the future, 2 paths toward the
operationalization of ICF categories
can be followed, namely, the devel-
opment of ICF-based measures and
the development of detailed ICF
manuals. Efforts in the latter direc-
tion are already being made, for ex-
ample, by the American Psychologi-
cal Association51 and the Australian
Institute of Health and Welfare.52

Operationalizing the categories of
the Extended ICF Core Set for Stroke
could be an important next step to
ease and to facilitate the applica-
tion of the ICF in clinical practice
and to use its full potential. Physical
therapists can make valuable contri-
butions to these developments to
enhance professional, scientifically
founded, multidisciplinary practice
for the benefit of patients.
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Invited Commentary Alan M Jette

In 2001, the World Health Organiza-
tion (WHO) released the Interna-
tional Classification of Functioning,
Disability and Health (ICF), which
provided a comprehensive frame-
work of health states that encom-
passed a biological, personal, and so-
cial perspective.1 Since the May
2001 World Health Assembly en-
dorsement as a member of the WHO
family of international classifications,
all member states were asked to im-
plement the ICF in their respective
health sectors.2 Toward that goal,
several international efforts have
been launched to develop classifica-
tion approaches for the assessment
and reporting of ICF functioning and
health concepts in clinical studies or
clinical encounters.3 The Extended
ICF Core Set for Stroke represents

one such effort, and the excellent
article by Starrost et al4 reports on
the agreement between 2 physical
therapists when rating patients’
functioning using the Extended ICF
Core Set for Stroke.

As I have written elsewhere,5 I be-
lieve the development of the ICF
framework is an important milestone
that can contribute importantly to
the field of physical therapy and re-
habilitation. One of the most excit-
ing aspects of the ICF framework is
its potential to provide a universal,
standardized disablement frame-
work that, if widely adopted, will
promote a common, international
language that will facilitate commu-
nication and scholarly discourse
across disciplines as well as across

national boundaries, stimulate inter-
disciplinary research, improve clini-
cal care, and ultimately better inform
health policy. Recently, the ICF was
endorsed by an Institute of Medicine
(IOM) report, The Future of Disabil-
ity in America.6 Nonetheless, as
pointed out in the IOM report, chal-
lenges around the operationalization
of the ICF’s core concepts need to be
resolved if the ICF framework is to
become an international standard. In
this regard, Starrost et al are to be
commended for publishing the first
study of the interrater reliability of
applying the ICF classification quali-
fiers in the Extended ICF Core Set for
Stroke.

The Extended ICF Core Set for
Stroke uses the ICF classification ap-
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