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Background and Purpose. The purpose of this study was to translate the
German Keitel Functional Test (KFT) into Danish and test it for reliability, concurrent
and predictive validity, and responsiveness in patients with rheumatoid arthritis (RA).

Methods. Translation of the KFT was performed according to international rec-
ommendations, and the translated version was tested twice by 2 observers for
intraobserver and interobserver reliability, with a 1-week interval between assess-
ments, in 20 patients with RA with stable disease activity. Validity was investigated
by studying 2 patient groups: (1) 15 patients with long-lasting (median�6 years)
active RA, tested before and after 2, 6, and 14 weeks of anti-tumor necrosis factor
alpha (TNF-�) inhibitor therapy, and (2) 35 patients with early (median�0.25 year)
RA, tested at years 0, 0.5, 1, and 2. Twenty-three patients in the early RA group also
were tested at year 7. KFT, conventional clinical and biochemical markers of disease
activity, and Health Assessment Questionnaire (HAQ) were used.

Results. The translated KFT showed good intraobserver reliability (intraclass cor-
relation coefficients [ICC]�.90 and .95, coefficient of variation [CV]�3.5%) and
interobserver reliability (ICC�.99 and .92, CV�3.5%), and the KFT correlated with
several measures of disease activity and, most closely, with the HAQ. The KFT was,
in contrast to clinical disease activity measures, not sensitive to changes over time.
Only baseline KFT data were significantly related to functional changes over a long
period of time as measured by the KFT, and only in the early RA group.

Discussion and Conclusion. The Danish translation of the KFT showed good
reliability, acceptable concurrent validity, very poor responsiveness, and inconclu-
sive results concerning predictive validity. The results of this study do not support the
use of the KFT for monitoring function in clinical practice, as an outcome measure
in clinical trials, or as a predictor of functional changes.
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Rheumatoid arthritis (RA) is a
common inflammatory joint
disease characterized by pain,

swelling, and reduced mobility of
the joints, followed by various de-
grees of functional impairment. In
all stages of the disease, physical
therapy intervention and medica-
tion are considered to be important
cornerstones of treatment. Despite
treatment, limitations in physical
functions and restrictions in daily ac-
tivities and social participation, in-
cluding paid work, are often seen,
and approximately half of the pa-
tients leave the labor force within 6
to 10 years of disease onset.1,2 To
optimize interventions aimed at
maintaining physical function and
minimizing disability, a proper un-
derstanding of patients’ functioning
and health status is needed.3

The International Classification of
Functioning, Disability and Health
(ICF),4,5 a model developed by the
World Health Organization (WHO),
provides a useful framework for
this purpose. This model refers to
dimensions in a person’s life at dif-
ferent levels (ie, participation, activ-
ity, body functions, or body struc-
ture),4,5 and it can be used to assess
effects of different treatments at dif-
ferent levels. At the level of partici-
pation in society, health status and
quality-of-life measures have been
developed. At the level of activity,
the Health Assessment Question-
naire (HAQ), which is a well-known,
validated, self-reporting system for
evaluating activities of daily liv-
ing,6–8 often is used. The HAQ has
been reported to have good predic-
tive value for physical disability1,9–11

and is sensitive to changes over
time,9 but it is not an appropriate
instrument for assessing changes in
physical impairment after short-term
exercise therapy.12 At the level of
body structure, several measures (ie,
measurements of joint swelling,
pain, and radiological changes and
biochemical markers) are in use.13

In contrast, there are very few reli-
able and validated RA-specific mea-
sures at the level of body function,
which might be useful to show the
effects of physical therapy interven-
tion on daily functioning. A German
functional performance test, the Kei-
tel Functional Test (KFT), has been
developed for use in patients with
RA. The KFT is based on range of
motion and muscle activity, assess-
ing 24 simple movement patterns for
both upper and lower extremities.
The 24 items are graded with a scor-
ing system in which an index value
of 100 points corresponds to normal
functional ability. The test can be
performed in 15 to 20 minutes and
does not require any special instru-
ments (Appendix).14 This RA-specific
measure of impairment of body func-
tions has for several years been used
by physical therapists in Denmark, for
both inpatients in hospitals and outpa-
tients in rehabilitation clinics, without
prior validation. The KFT has been de-
scribed as an outcome measure15 and
as a gold standard for evaluation of a
new index of hand function.16 It has
been shown to have good concurrent
validity,17 especially when used with
the HAQ,18–20 and it has been reported
to be a strong predictor of mortality.21

Previous studies22,23 have shown the
KFT to be sensitive for detecting
changes after 0.5 and 1.5 years of treat-
ment with disease-modifying antirheu-
matic drugs (DMARDs), although its
sensitivity for detecting changes over
shorter (weeks to months) and longer
(years) periods of time has not been
systematically investigated. Changes
during treatment with novel RA ther-
apies, such as use of tumor necrosis
factor alpha (TNF-�) inhibitors, have
not been studied.

Because the KFT provides an overall
picture of functional limitation and
was developed to detect functional
changes over time,14 it may be a use-
ful measure of impairment of body
functions in both clinical practice
and research. However, the KFT

needs to be sufficiently validated.
The purpose of this study was to
validate a translated version of the
KFT for reliability, concurrent and
predictive validity, and responsiveness.

Method
This study of KFT involved 3 main
stages: (1) translation, including field
testing, (2) assessment of reliability,
and (3) assessment of validity and
responsiveness.

Translation, Including
Field Testing
The test was translated from the
original German language into Dan-
ish following international recom-
mendations,24 including a “bilingual
panel,” a “professional panel,” a
practical field test, and finally a back-
translation procedure. This was
done in 1996.

Bilingual panel. The primary trans-
lation was performed separately by
3 Danish physical therapists with
German-language skills (females, aged
27�48 years) recruited in Copenha-
gen. All panel members were bilingual
and had been working in Germany.
After the initial translation, the 3 phys-
ical therapists met and discussed the
items until they had reached con-
sensus. In cases where the panel
members could not reach consensus
by discussion, they sent the items to
the professional panel for further
discussion.

Professional panel. Three physi-
cal therapists (females, aged 31–
45 years) who were not specialized
in the German language and who
had no knowledge of the KFT, but
who had experience treating pa-
tients with RA, were recruited from
the Department of Physiotherapy,
Copenhagen University Hospital at
Hvidovre. They read the text to
check that the tasks in the KFT were
clearly described and intelligible.
The panel members then adjusted
the language, if necessary.
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Field testing. A pilot study with 4
patients with RA and 4 physical ther-
apists was carried out to assess the
new translation of the KFT. Four pa-
tients with RA at Copenhagen Uni-
versity Hospital at Hvidovre were
included (1 male, aged 55 years,
and 3 females, aged 35–78 years).
The patients were in functional
class II to III25 and showed a varia-
tion in disease activity. Four physical
therapists from the Department of
Physiotherapy, Copenhagen Univer-
sity Hospital at Hvidovre, (females,
aged 26�55 years), who were not
specialized in treating patients with
RA and who had no knowledge of
the KFT tested the 4 patients. They
were introduced to the KFT by read-
ing and performing all test items
once. If doubts in interpretations oc-
curred during testing, the test was
returned to the professional panel to
adjust the language to produce the
final version.

Back translation. The final ver-
sion was translated back to German
by a Danish rheumatologist whose
first language was German. The orig-
inal version and the back-translated
version were given to the bilingual
panel, who compared the 2 texts to
examine whether the meaning was
identical for all items. If this was con-
firmed, the translated KFT was finally
approved.

Assessment of Reliability
Procedure. To determine the in-
traobserver and interobserver reli-
ability of the translated KFT, 20 pa-
tients with RA were tested 4 times
(by 2 observers at 2 time points, with
a 1-week interval between tests, ran-
domized into 4 different sequences).
This was carried out in 1997.

Patients. By review of patient files,
40 patients with RA and with un-
changed medical therapy during the
last 3 months were identified at the
Department of Rheumatology, Co-
penhagen University Hospital at Hvi-

dovre. A random sample of 20 pa-
tients (17 women and 3 men, median
age�64 years [range�26–78], median
disease duration�6 years [range�
2–48]) was included and evaluated
as described above. Patients were
excluded if they had changed therapy
or reported a change in disease status
during the 1-week interval between
tests.

Observers. Two physical thera-
pists from the Department of Phys-
iotherapy, Copenhagen University
Hospital at Hvidovre, were the ob-
servers. One physical therapist was
very experienced in treating patients
with RA and was familiar with the
KFT. The other physical therapist
had never seen or tried testing with
the KFT. She first was introduced to
the KFT and then administered the
test, under supervision, to one pa-
tient. The 2 observers were masked
to the functional level and previous
test results of the patients.

Statistical analysis. The intraob-
server and interobserver intraclass
correlation coefficients (ICCs) were
calculated. In addition, the variance
between the 2 tests performed by
the same observer and the 2 tests
performed by 2 different observers
was calculated using the coefficient
of variance (CV).

For later evaluation of the ability of
the KFT to show changes over time,
the smallest detectable difference
(SDD) was calculated. The SDD is
derived from the limits of agreement
method, representing the smallest
change in score that can be discrim-
inated from the measurement error
of the scoring method. Use of the
SDD as the threshold level for a cer-
tain increase or decrease in scores of
functional changes ensures that
changes are not due to random vari-
ability or measurement error. The
SDD is based on the 95% limits of
agreement, as described by Bland
and Altman.26

Assessment of Validity and
Responsiveness
Criterion validity is the agreement
with concurrent and future standards,
defined as the degree to which a mea-
sure truly reflects a gold standard.27

There are 2 types of criterion valid-
ity: concurrent validity and predic-
tive validity. Concurrent validity is
the degree to which a measure re-
flects a gold standard applied at the
same time (eg, pathologic evidence
of joint inflammation and destruc-
tion), and predictive validity is the
degree to which a measure predicts
a future gold standard outcome (eg,
functional impairment).27 Further-
more, we looked at responsiveness
or sensitivity to change, which
means the ability of a measure to
detect clinically important degrees
of change. Both variation in measure-
ments over time (eg, treatment in-
duced) and sufficient reproducibility
to allow a reliable detection of this
change are required.27,28

Procedure. To investigate concur-
rent and predictive validity and re-
sponsiveness, 2 groups of patients
with RA from the outpatient clinic
at the Department of Rheumatol-
ogy, Copenhagen University Hospi-
tal at Hvidovre, were recruited and
followed.

Patients. One group (the anti-
TNF-� group) consisted of 15 pa-
tients (14 women and 1 man, median
age�45 years, range�23–62) with
long-lasting RA (median disease du-
ration�6 years, range�0–36). They
were examined before treatment, at
week 0, and during treatment with
the TNF-� antagonist infliximab after
2, 6, and 14 weeks. This part of the
study was carried out in 2005. An-
other group (the TIRA group) con-
sisted of 35 patients (28 women
and 7 men, median age�55 years,
range�20–82) with early, relatively
mild RA (median disease dura-
tion�0.25 years, range 0–2). They
were included in the Danish TIRA

Keitel Functional Test for Patients With Rheumatoid Arthritis

666 f Physical Therapy Volume 88 Number 5 May 2008

D
ow

nloaded from
 https://academ

ic.oup.com
/ptj/article/88/5/664/2742435 by guest on 09 April 2024



Group study29 and treated according
to a protocol aimed at maximal in-
flammatory suppression with non-
steroidal anti-inflammatory drugs,
DMARDs, corticosteroids, and, when
available and necessary after 2 years,
with biological treatment. The pa-
tients were examined before and af-
ter 0.5, 1, 2, and 7 years of therapy.
The part of this study was carried out
from 1998 to 2005.

Tests. The KFT was performed at
all test sessions using the newly
developed Danish KFT manual as
described above. Furthermore, con-
ventional clinical and biochemical
measurements of disease activity
were obtained, as recommended by
the European League Against Rheu-
matism.13 These measurements con-
sisted of the HAQ score,8 which is
related to the patient’s activity level
according the ICF framework, and 6
parameters of disease activity: num-
ber of swollen joints, number of ten-
der joints, patient’s pain on a visual
analog scale (VAS), patient’s and
physician’s global assessments of dis-
ease activity on a VAS, and an acute
phase reactant, the serum C-reactive
protein (CRP). These 6 parameters
of disease activity are related to the
body structure level according to
the ICF framework. In addition, the
28-item Disease Activity Score (DAS-
28)—a composite measure combin-
ing number of tender joints, number
of swollen joints, patient’s global
assessment of disease activity, and
CRP—was calculated,13 and, for
the TIRA group patients, the exami-
nation program was supplemented
with conventional radiography of
the hands and wrists, scored using
the method described by Larsen
et al.30 These tests were selected be-
cause they are related to the body
structure and activity levels accord-
ing to the ICF framework and are
most closely related to the body
function level, which is measured by
the KFT. Because no gold standard at
this level exists, the disease activity

measures and particularly the HAQ
score were the best available com-
parators for the KFT.

Test procedure. Except for radio-
graphs, all tests of the individual pa-
tients were performed on the same
day. The physical therapists were
masked to previous KFT results and
other clinical data.

Observers. Only experienced phys-
ical therapists administered the KFT.
In the anti-TNF-� group, 1 physical
therapist did the testing of 10 patients,
and 2 physical therapists tested 5 pa-
tients each. In the TIRA group, 4 dif-
ferent physical therapists administered
the tests during the first 2 years. The
7-year follow-up tests were adminis-
tered by the same physical therapist.

Statistical analysis. Because all de-
pendent variables were not normally
distributed (Kolmogorov-Smirnov test),
nonparametric tests were applied.
Medians and ranges were used in the
analysis. The KFT results were com-
pared with the results of all conven-
tional methods at all test times using
the Spearman coefficient of correla-
tion (�) to illustrate the concurrent
validity. To assess responsiveness,
the standardized response mean
(SRM; small��0.5, medium�0.5–
0.8, large��0.8)31 was used and
changes from baseline were tested us-
ing the Wilcoxon signed rank test. Sta-
tistical significance was defined as
P�.05. Assessment of the predictive
value was applied using a forward
stepwise regression analysis, with
changes in functional ability, mea-
sured by the KFT and the HAQ, as the
dependent variable. Baseline values
for the KFT, the HAQ, and the other
clinical parameters were included in
the regression analysis.

Ethics
The study protocol was approved by
the local ethics committee, and the
patients provided informed consent

after receiving verbal and written
information.

Results
Translation
The bilingual panel experienced
only a few problems in translating
the 24 functional tasks of the KFT.
Only 1 task was sent to the profes-
sional panel because of alternative
translations. The professional panel
agreed on the text of this particular
task and corrected a few minor lin-
guistic errors.

The results of the field testing
showed that 78 of the total of 86
possible answers in the KFT were
used, and no problems in under-
standing the tasks occurred. How-
ever, the 4 physical therapists sug-
gested that the differences between
the “normal” speed and the “re-
duced” speed of a task (as seen in
4 tasks for the lower extremities and
2 tasks for transfer) should be ex-
plained specifically at the introduc-
tion of the test. The back translation
and the original text were not iden-
tical, but no differences in task per-
formance occurred when instructing
by each of the 2 texts.

Reliability
Twenty patients with RA partici-
pated in the reliability testing.
Twelve patients were classified as
being in functional class II, 7 in class
III, and 1 in class I.25 In accordance
with the inclusion criteria, no pa-
tient had changes in medication,
number of painful joints (median�
10, range�0–38), or morning stiffness
(median�1, range�0.5–2 hours)
within the 1-week interval between
assessments. Results from the reliabil-
ity cohort are presented in Table 1.

For intraobserver agreement, the
ICCs for observer A and observer B
were .95 and .90, respectively. The
mean CV was 3.5% (3.4% for ob-
server and 3.6% for observer B). For
interobserver agreement, the ICCs
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for test times 1 and 2 were .92 and
.99, respectively. The mean CV was
3.5% (4.8% for test time 1 and 2.1%
for test time 2). The intraobserver
and interobserver SDDs were 9.7
and 9.3 points, respectively.

Validity and Responsiveness
In this part of the study, 2 groups of
patients participated. In the anti-
TNF-� group, 13 of the 15 patients
completed the study. Two patients
showed lack of efficacy and wanted
to discontinue at the follow-up as-
sessment. In the TIRA group, 23 of
the 35 patients completed the 7-year
follow-up assessment. Reasons for
the 12 dropouts were that 5 patients
had moved to another area of the
country, 3 patients did not respond
to the written request, 2 patients
were living in residential homes for
elderly people, and 2 patients had
died. As assessed by the KFT and the
HAQ, the functional level of both
groups of patients was reduced.
Baseline values of the various param-
eters are represented in Table 2.

Concurrent validity. In the anti-
TNF-� group, the highest correlation
coefficients were generally found be-
tween the KFT and the HAQ and
between the KFT and the CRP. The
correlation coefficients were gener-
ally higher in the TIRA group than in
the anti-TNF-� group, with the high-
est observed value between KFT and
HAQ. At baseline, the KFT showed
correlation coefficients of at least .50
for the HAQ, patient’s pain, physi-
cian’s global assessment of disease
activity, CRP, and DAS-28 (Tab. 3).

Responsiveness. In both patient
groups, all clinical parameters of dis-
ease activity and the HAQ showed,
as expected, significant improve-
ments from baseline. Most SRMs
were large (�0.8), indicating good
responsiveness (Tab. 2). In contrast,
the KFT showed no significant
changes from baseline at any time
point except after 2 years in the
TIRA group, and SRMs were low,
except for medium SRMs (0.5–0.80)
at 14 weeks in the anti-TNF-� group
and at 2 years in the TIRA group,
indicating poor responsiveness.
Table 4 shows the proportion of pa-
tients who had an SDD of 10 or
higher for change in KFT scores. In
the anti-TNF-� group, the largest
number of patients with an SDD of
10 or higher for change in KFT
scores was 54% at week 14. In the
TIRA group, the largest number of
patients with an SDD of 10 or higher
for change in KFT scores was 56% at
year 7.

Predictive validity. In the anti-
TNF-� group, the regression analysis
showed no significant results (ie, no
baseline parameters could predict
KFT changes over time). In the TIRA
group, the baseline KFT scores could
explain 41% of the change in KFT
scores after 2 years (P�.001) and
28% of the change in KFT scores
after 7 years (P�.05). Baseline KFT
scores could not predict changes
measured by the HAQ in the 2
groups.

Discussion
Impairment of physical function is
an important aspect in the evaluation
of RA. There is a lack of observa-
tional tests of physical performance
designed for use in patients with RA
that have been tested for reliability,
validity, and responsiveness. In the
present study, the KFT, which fo-
cuses on detection of functional im-
pairment in the trunk and the ex-
tremities, was translated into Danish,
and reliability and various aspects of
validity were tested. The KFT corre-
lated with a disability measure (ie,
the HAQ), with measures of disease
activity, and with radiographic as-
sessment of structural joint damage.
Regression analysis showed the KFT
to be only a predictor of future de-
velopment of functional changes
over long periods of time, but the
KFT was not sufficiently sensitive to
show changes over time. Thus, the
study did not support the use of the
KFT for monitoring function in clin-
ical practice, as an outcome measure
in clinical trials, or as a predictor of
functional changes.

The translation of the KFT into Dan-
ish appeared to be successful. Both
the bilingual panel and the profes-
sional panel experienced only a few
problems during the translation pro-
cedure. Even though only 4 patients
were assessed, the field test revealed
good results, as almost all instruc-
tions were used without difficulty
in performing the tasks. The transla-
tion method applied in this study is
very extensive, in accordance with
recommendations for health-related
quality-of-life measures.24

In the present study, test-retest reli-
ability was assessed in 20 patients,
with a 1-week interval between tests.
This test-retest interval was used in
an earlier study32 with good results
and seems to be adequate for secur-
ing 2 identical groups of patients
with RA to be studied. The cohort
of 20 patients was smaller than co-

Table 1.
Total Scores of the Keitel Functional Test (KFT) in the Reliability Cohort

Test Time 1 Test Time 2

Observer A Observer B Observer A Observer B

No. of patients 20 20 20 20

KFT total score, median
(range)

75 (28–96) 73 (24–97) 76 (26–98) 78 (26–97)

KFT total score, mean
(SD)

73 (14.0) 72 (15.3) 73 (15.5) 73 (15.8)
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Table 3.
Spearman Correlation Coefficients (rho) and P Values Between the Keitel Functional Test and Clinical, Biochemical, and
Radiographic Parameters at Different Time Points in the Anti-Tumor Necrosis Factor Alpha (TNF-�) Inhibitor Therapy Group and
the TIRA Groupa

Measure Anti-TNF-� Group TIRA Group

Baseline
(n�15)

2 wk
(n�15)

6 wk
(n�15)

14 wk
(n�13)

Baseline
(n�35)

0.5 y
(n�35)

1 y
(n�35)

2 y
(n�35)

7 y
(n�23)

HAQ (0.00–3.00)

rho �.36 �.53 �.54 �.57* �.50** �.25 �.24 �.48** �.67**

P .195 .054 .057 .041 .007 .186 .211 .004 .001

No. of swollen
joints (0–28)

rho �.64* �.39 �.14 �.42 �.28 �.38 �.19 �.16 �.14

P .011 .173 .649 .152 .143 .041 .311 .362 .524

No. of tender
joints (0–28)

rho �.38 �.44 .10 �.30 �.35 �.35 �.19 �.16 �.29

P .163 .118 .738 .314 .063 .059 .305 .357 .181

Patient’s pain,
VAS (0–100)

rho .37 �.05 .13 �.41 �.62** �.35 �.30 �.34 �.55**

P .181 .863 .666 .164 .001 .065 .115 .540 .008

Patient’s global
assessment of
disease activity,
VAS (0–100)

rho �.02 �.07 �.12 �.30 �.33 �.27 �.35 �.36 �.53*

P .995 .805 .687 .381 .092 .164 .058 .043 .012

Physician’s global
assessment of
disease activity,
VAS (0–100)

rho �.42 �.34 .24 �.50 �.51** �.29 �.09 �.13 �.51*

P .116 .239 .437 .099 .005 .124 .647 .472 .016

CRP, mg/L
(�7–�)

rho �.26 �.64* �.54* �.49 �.57** �.12 �.29 �.23 �.40

P .368 .014 .046 .108 .001 .537 .124 .199 .064

DAS-28 (0.0–9.0)

rho �.41 �.49 �.02 �.32 �.53** �.34 �.31 �.31 �.58**

P .146 .077 .950 .313 .004 .072 .100 .084 .005

Radiological
damage,
Larsen score
(0–140)

rho �.28 �.33 �.32 �.19

P .156 .076 .091 .286

a HAQ�Health Assessment Questionnaire, VAS�visual analog scale, CRP�C-reactive protein, DAS-28�28-item Disease Activity Score. P values indicate
statistically significant differences from baseline values, as assessed by the Wilcoxon signed rank test (*�P�.05, **P�.01).
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horts in other studies8,10,32 but was
favored by unchanged medication,
number of painful joints, and dura-
tion of morning stiffness.

To ensure that the KFT version using
the Danish manual was reproduc-
ible before using it in the validity
study, a reliability study was com-
pleted beforehand. Consequently, 2
different cohorts were examined.
Optimally, the validity study would
have included a repetition of reliabil-
ity testing.

In accordance with a previous
study,10 the present study had a very
comprehensive approach, including
both long-term and short-term as-
sessments to ensure that a broad
spectrum of disease severity and dis-
ease duration was included. In the
TIRA group, 12 of the 35 patients
dropped out between years 2 and 7.
This dropout rate of 34% is higher
than in an earlier study with a similar
follow-up time.1 As the results of the
7-year follow-up assessment were

similar to the results of the 2-year
follow-up assessment with all pa-
tients examined, the dropout rate is
not expected to have had a major
influence on the results.

In both the anti-TNF-� and the TIRA
groups, the KFT was compared with
internationally recommended pa-
rameters for assessment of disease
activity, structural joint damage, and
disability,13 but it would have been
optimal if a gold standard for assess-
ment of impairment of body func-
tion had been included. Neither the
present study nor previous studies
that tested the KFT17–20,23,33 in-
cluded comparisons with other mea-
sures of functional impairment. To
our knowledge, the only existing rel-
evant functional test is the Signals of
Functional Impairment (SOFI),10

which also was developed to evalu-
ate impairment of body functions in
patients with early symptoms of RA.
The SOFI has been shown to corre-
late with the HAQ and to be sensitive
to changes over time, and could have

been of value for comparison with
the KFT in this study. However, no
Danish translation of the SOFI cur-
rently exists.

Analysis of concurrent validity in the
present study showed acceptable de-
grees of correlation between the
KFT and the HAQ, number of swol-
len joints, patient’s pain, patient’s
and physician’s global assessments
of disease activity, CRP, and DAS-28.
These results are similar to findings
in a previous study17 that found the
KFT to correlate with pain, pa-
tient’s global assessment of disease
activity, Ritchie Index, and CRP at
baseline. The observed correlations
possibly reflect the fact that many
other conditions (eg, fatigue, stiff-
ness, reduced range of motion and
muscle strength) affect functional
ability and the fact that the KFT, the
HAQ, and the disease activity param-
eters reflect different aspects of the
disease. It has been suggested that
the correlation between the KFT and
the HAQ could be explained by the
fact that the KFT mainly reflects im-
pairment at the body function level
and that the HAQ reflects disability at
activity level.4,5,10,34 Despite the vari-
ation in correlations in the present
study, the KFT showed a closer cor-
relation with the HAQ than with the
measures of disease activity, which is
in agreement with findings of other
studies.18–20

This study was favored by correlat-
ing KFT and other parameters at dif-
ferent test times with several moder-
ate correlation coefficients, contrary
to previous studies,17–20 which incor-
porated only baseline correlations.
Analysis of responsiveness at the
group level did not show significant
improvements of the KFT values
over time, in contrast to all other
parameters. This finding indicates
that the KFT cannot be used to show
functional changes over short or
long periods of time. These results
are in accordance with findings from

Table 4.
Frequency of Change in Keitel Functional Test (KFT) Scores Higher Than the Smallest
Detectable Difference of 10 Points in the Anti-Tumor Necrosis Factor Alpha (TNF-�)
Inhibitor Therapy Group and the TIRA Groupa

Distribution of Changes in KFT Scores (% of All
Patients Tested)

>10 Points >�10 Points >�10 Points <10 Points

Anti-TNF-� group

Change from baseline to wk 2
(n�15)

43 29 14 57

Change from baseline to wk 6
(n�15)

36 29 7 64

Change from baseline to wk 14
(n�13)

54 39 15 46

TIRA group

Change from baseline to 0.5 y
(n�35)

32 24 8 68

Change from baseline to 1 y
(n�35)

32 24 8 68

Change from baseline to 2 y
(n�35)

43 43 0 57

Change from baseline to 7 y
(n�23)

56 28 28 44

a The smallest detectable difference was calculated from the reliability cohort.
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an earlier study of 65 patients who
showed no significant changes in
KFT scores after 1 year.35 Two other
studies22,23 showed good responsive-
ness for the KFT over periods of
0.5 to 1.5 years in patients initiat-
ing medication with DMARDs. Such
therapy-induced changes were not
found in this study. The cohort of
patients treated with TNF-� inhibi-
tors was smaller and was studied
over a shorter period of time (ie, 3.5
months). This and different baseline
functional levels may explain the dif-
ferent results in this study and in
earlier studies.

However, the apparent unrespon-
siveness of the KFT could be due to
lack of real change in functional abil-
ity over time in the patients in the
TIRA group, as they had early, rela-
tively mild RA and received effec-
tive therapy, which was aimed at
controlling disease activity and,
consequently, at reducing func-
tional impairment. The poor re-
sponsiveness at the group level also
could partly have been influenced
by the fact that the functional level
of the individual patient could
change in both directions (improve-
ment or deterioration), as illustrated
in Table 4. At the patient level,
changes greater than the SDD of 10
points occurred in 56% of the pa-
tients in the TIRA group after 7 years,
suggesting that the individual pa-
tients did change. However, consid-
ered as a group, this change was
smaller (between 1 and 6 points)
(Tab. 2) and not detectable, because
some patients improved and others
deteriorated. Conclusively, the nega-
tive results of the responsiveness as-
sessment can be explained by poor
reliability, by changes in opposite di-
rections at the level of the individual
patient, and by the patient’s func-
tional stability.

The predictive value of the KFT was
found only in the TIRA group for
future functional changes after 2 and

7 years. The predictive value of the
KFT has been analyzed in only one
previous study,33 which showed that
baseline KFT scores, patient’s pain,
and patient’s global assessment of
disease activity were able to predict
25% of the functional changes in 85
patients after 1 year. Such results
could not be found in our study.

Our study had some limitations. The
study design should determine
whether the KFT could be recom-
mended as a test of physical perfor-
mance. The KFT was compared with
conventional clinical and biochemi-
cal measures of disease activity re-
lated to the body structure and ac-
tivity level according to the ICF
framework.4,5 However, the KFT re-
lates to the body function level, and
we could have added a measure such
as the Swedish SOFI at this level as
a gold standard for patients with
newly diagnosed RA. The first step
then should have been a translation
of the Swedish SOFI into Danish.10

This would have been of value in
interpreting both validity and re-
sponsiveness of the KFT, but was
considered too laborious for the pur-
pose of this work.

The numbers of patients in the anti-
TNF-� group and in the 7-year
follow-up assessment of the TIRA
group were small. No formal sample
size calculation was done. However,
we considered the sample size suffi-
cient to illustrate potential respon-
siveness of the KFT because avail-
able data indicated that it would be
sufficient to illustrate changes in the
conventionally used measures. This
was confirmed.

Another methodological problem
may be that we tested the reproduc-
ibility of the KFT separately and did
not repeat this test in the validity
part of the study. However, we con-
sidered the good results from the re-
liability part of the study to be largely
transferable to the validity part of the

study because the 24 items of the
KFT manual were described in detail
and the same manual was used
throughout the study.

Conclusion
A Danish translation of the KFT was
successfully performed, and it showed
good intraobserver and interobserver
agreement, with acceptable concur-
rent validity, by comparison with mea-
sures of disease activity and of activi-
ties of daily living. In this study, the
KFT showed very poor responsive-
ness and inconclusive results concern-
ing predictive validity, indicating that
the KFT is not suitable for assessing
treatment efficacy, as it could not
show changes over time. The present
study does not support the use of the
KFT for monitoring function in clinical
practice, as outcome measure in clin-
ical trials, or as a predictor of func-
tional changes.
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Appendix.
Keitel Functional Testa

Keitel Functional Test
A test for functional mobility, evaluating functions of the hands, wrists, shoulders, trunk and lower limbs.

No. Test Item Grading Criteria Result

Right Left

1 Tip of the thumb touches the
basic joint of the 5th finger

3� Test is performed fully and with no delay
2� Test is performed fully but with effort and/or delay
1� Tip of the thumb touches basic joint of 3rd or 4th finger
0� None of the items can be performed

2 Bending of the 2nd finger
(It is of no importance, if all 4
fingers are tested together or
individually)

2� Finger can bend normally
1� Finger cannot bend normally, tip of the finger reaches palm
0� Finger does not reach palm

3 Bending of the 3rd finger 2� Finger can bend normally
1� Finger cannot bend normally, tip of the finger reaches palm
0� Finger does not reach palm

4 Bending of the 4th finger 2� Finger can bend normally
1� Finger cannot bend normally, tip of the finger reaches palm
0� Finger does not reach palm

5 Bending of the 5th finger 2� Finger can bend normally
1� Finger cannot bend normally, tip of the finger reaches palm
0� Finger does not reach palm

6 Forearms are placed horizontally.
Press palms together with
fingers pointing upwards.

3� Test is performed fully and with no delay
2� Test is performed fully but with effort/or delay
1� Dorsal flexion of the wrist to 45°, you may test one hand at

a time
0� Impossible (flexion less than 45°)

7 Forearms as above. Press back of
the hands together with fingers
pointing downwards.

3� Test is performed fully and with no delay.
2� Test is performed fully but with effort and/or delay
1� Dorsal flexion of the wrist to 45°, you may test one hand at

a time
0� Impossible (flexion less than 45°)

8 Place backs of both hands
simultaneously on a table, with
elbows bended 90°. The ulnar
margin of the hands is lifted.

2� Test is performed fully
1� Backs of the hands are lying on the table, lifting is not

possible
0� Backs of the hands are not lying fully on the table

(Continued)
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Appendix.
Continued

Keitel Functional Test
A test for functional mobility, evaluating functions of the hands, wrists, shoulders, trunk and lower limbs.

No. Test Item Grading Criteria Result

Right Left

9 Place radial margin of both
hands simultaneously on a table.
Thumbs pointing downwards in
front of the table edge. Turn
ulnar margin of the hands
towards each other. Avoid
bending of the trunk.

2� Test is performed fully
1� Backs of the hands are standing perpendicular, but cannot

turn towards each other
0� Backs of the hands are not standing perpendicular

10 Place both hands simultaneously
on ipsilateral shoulder

2� Test is performed fully, delay permitted
1� Fingertips reach the shoulder or within a distance of 5 cm
0� Greater distance

11 Place both hands (not only the
fingertips) simultaneously
behind the neck below ear level

3� Test is performed fully and with no delay
2� Test is performed fully, but with effort and/or delay
1� Only the fingertips touch the neck. Neck is regarded as the

area from earlobe to earlobe.
0� Fingertips cannot touch the neck

12 Rising from supine position
(examination couch, turning to
the side is not permitted)

6� With hands extended, performed quickly
5� With hands extended, performed with effort
4� With hand support
2� Only possible with support from a person
0� Impossible (Gradings 3 and 1 are not used)

13 Active spreading of the legs in
supine position

2� More than 50 cm condylar distance
1� More than 20 cm condylar distance
0� Less than 20 cm condylar distance

14 Rising from a chair with no
armrest

6� With hands extended, performed quickly
5� With hands extended, performed with effort
4� With hand support
2� Only possible with support from a person
0� Impossible (Gradings 3 and 1 are not used)

For test no. 15–21, support with one hand is permitted!

15 Stand on the tiptoes for 15 sec.
The patient must stand up
straight.

2� 15 sec is possible
1� Less than 15 sec is possible
0� Impossible

(Continued)
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Appendix.
Continued

Keitel Functional Test
A test for functional mobility, evaluating functions of the hands, wrists, shoulders, trunk and lower limbs.

No. Test Item Grading Criteria Result

Right Left

16 Stand on the heels for 15 sec.
The patient must stand up
straight and the forefoot must
be lifted (how high is of no
importance).

2� 15 sec is possible
1� Less than 15 sec is possible
0� Impossible

17 Deep knee bending from
standing position. Buttocks
almost touch the heels (lifting of
the heels is permitted.)

2� Test is performed normally
1� Only the beginning of the knee bending is performed
0� Impossible

18 Standing on one leg for 15 sec 2� 15 sec is possible
1� Less than 15 sec is possible
0� Impossible

19 External rotation of the hip from
standing position. Place the heel
of the test leg on the medial side
of the foot of the standing leg.
Avoid rotation of the pelvis. The
angle between the feet must be
higher than 90°.

2� Test is performed fully
1� Angle between the feet is 90°
0� Angle between the feet is less than 90°

20 With bended knee place the sole
of the foot on a chair. Patient
must stand close to the chair.

2� Test is performed fully, delay permitted
1� The leg can be lifted from the floor
0� It is impossible to lift the leg from the floor

21 With straight leg place the heel
on a chair (a known extension
defect of the knee is of no
importance). Patient must stand
approximately 1 meter from the
chair.

2� Test is performed fully, delay permitted
1� The leg can be lifted from the floor
0� It is impossible to lift the leg

(Continued)
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Appendix.
Continued

Keitel Functional Test
A test for functional mobility, evaluating functions of the hands, wrists, shoulders, trunk and lower limbs.

No. Test Item Grading Criteria Result

Right Left

22 Walk 30 meters in a hospital
corridor. Standard time 20 sec.
(It is permitted to cheer the
patient and/or repeat the test.)

6� Standard time, no difficulty
5� Standard time, visible difficulty, walking aid permitted
4� 25 sec
3� 30 sec
2� 40 sec
1� Few steps, with or without personal support
0� Impossible

23 Walk upstairs, 10 steps. Standard
time 7 sec.

3� Standard time, no use of banister
2� Up to 14 sec. Use of banister permitted.
1� More than 14 sec. Only few steps are possible with effort.
0� Impossible

24 Walk downstairs, 10 steps.
Standard time 7 sec.

3� Standard time, no use of banister
2� Up to 14 sec. Use of banister permitted.
1� More than 14 sec. Only few steps are possible with effort.
0� Impossible

Total score

a This is an English translation performed by the primary author (BH) from the validated Danish version. This English version is not validated. The Danish
version of the KFT is copyrighted by the Department of Physiotherapy, Copenhagen University Hospital at Hvidovre, Copenhagen, Denmark. The copyright
allows the use of the Danish version free of charge after contacting the Department of Physiotherapy (attn: Bente Holm).
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