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Abstract
Objective
To cross-culturally adapt the Patient-Rated Wrist Evaluation form (PRWE) into German (PRWE-G) and to evaluate its
reliability and validity.

Methods
A cross-cultural adaptation of the PRWE was carried out, according to established guidelines. 103 patients, who had
undergone resection interposition arthroplasty (RIAP) for carpometacarpal osteoarthritis approximately 6.2 years earlier,
completed a questionnaire booklet containing the PRWE-G, the Short Form 36 (SF-36), the Disabilities of Arm, Shoulder,
and Hand (DASH); they also underwent clinical assessment with the Hand Function Index (HFI, Keitel) and Custom Score
including grip and pinch strength tests. The results were used to assess the criterion and construct validity of the PRWE-G.
To measure the re-test reliability, 51 patients completed a second PRWE-G within 2 weeks.

Results

The test-retest reliability of the PRWE-G was acceptable for the pain and function sub-scales and for the global score, with

intraclass correlation coefficients of 0.78-0.87. The PRWE-G showed a high internal consistency (Cronbach’s alphas of
0.92-0.97 for the scales and the total score). The typical error of measurement for the global score was 8.1 points, giving a
minimal detectable change (MDC,,) of approximately 22.5 points. The PRWE-G scores correlated well with those of the
DASH (r=0.82, p<0.001) but less well with those of the physical component summary of the SF-36 (r=0.53, p<0.001) and

not at all with the mental component summary scores of the SF-36 (r=0.04, p>0.05). The PRWE-G scores correlated

moderately with certain clinical findings of the HFI, Custom Score, and grip/pinch strength tests (r=0.30-0.59, p<0.001).

Conclusion
The PRWE-G represents a valid and reliable instrument to evaluate self-rated outcome in German-speaking patients
with hand and wrist pathology.
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Introduction

Osteoarthritis (OA) is the most preva-
lent form of arthritis and a major cause
of pain and disability in people aged
>65 years (1, 2). The prevalence is age-
dependent and increases from 10% (in
men) and 20% (in women) between the
ages of 45 and 65 years to more than
50% in women aged 85 years and over
(3). Approximately 30% of adults over
30 years of age present radiological
evidence of hand OA (4). In a repre-
sentative urban population aged 55-64
years, Kellgren and Lawrence found
radiological signs of OA in the first car-
pometacarpal joint in 33.5% of women
and 19.1% of men (5). Bade and Koeb-
ke reported nearly 50% of arthritic le-
sions in the saddle joint of the thumb in
100 anatomic specimens (6).
Clinically, in 50-90% of the cases, car-
pometacarpal arthritis is accompanied
by scapho-trapezo-trapezoidal-osteoar-
thritis (6-8). Joint disease of the 1st ray
leads to a restriction in function of the
whole hand and wrist due to the special
function of the thumb in opposing the
fingers during pinching and grasping
movements. Pain, functional disability
and loss of strength are observed in 75-
100% patients with carpometacarpal ar-
thritis, and swelling, in approximately
57% (9).

The comprehensive concept of health,
promoted by the World Health Organi-
sation’s International Classification
of Functioning (ICF), has led to a re-
appraisal of the consequences of the
disease on various important domains
(10). In particular, more emphasis has
been given to the individual’s own rat-
ing of their limitations during the per-
formance of everyday and social activi-
ties. The need for suitable patient-rated
assessment methods has been further
strengthened by the objectives and de-
mands of evidence-based medicine.
The evaluation of outcome is of major
importance in determining the quality
and effectiveness of medical interven-
tions (11), with a methodological ap-
proach to clinical practice being the
quintessential element of evidence-
based medicine. Many rheumatologi-
cal and hand therapy societies and
networks e.g., IWI (International Wrist
Investigators), OMERACT (Outcome
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Measures in Rheumatoid Arthritis
Clinical Trials (11)) and AGREE (Ap-
praisal of Guidelines for Research and
Evaluation (12)) have endorsed this
approach.

In addition to generic questionnaires
used to assess quality of life (e.g., the
Short Form 36 (13)), other measure-
ment instruments have been designed
to evaluate functional capacity or dis-
ability at a joint, region, or symptom-
specific level. The majority of the
measurement instruments are in Eng-
lish and are intended for use in coun-
tries with the corresponding culture and
language.

A number of patient-rated question-
naires are available for the hand/wrist.
In addition to the more global Dis-
ability of the Arm, Shoulder, and Hand
questionnaire (DASH) (14), the fol-
lowing have all been used in the sub-
jective assessment of hand disorders:
The Patient-Rated Wrist Evaluation
(established in the anglo-american
language region) (15, 16), the Patient-
Rated Wrist/Hand Evaluation PRWHE
(17), the Arthritis Impact Measure-
ment Scales 1 & 2 (AIMS1/ AIMS2)
(18), the Stanford Health Assess-
ment Questionnaire (HAQ/ HAQ-DI,
MHAQ) (19, 20), the Michigan Hand
Outcomes Questionnaire (MHQ) (21),
the Functional Index for Hand Osteoar-
thritis (FIHOA) (22), the Cochin Hand
Functional Disability Scores (23) and
the Australian/Canadian Osteoarthritis
Hand Index (AUSCAN) (24).

The initiation of a quality management
programme in our orthopaedic hospi-
tal, to evaluate surgical outcomes in
the upper extremities unit, revealed the
need for a German-version of a stand-
ardised questionnaire for the self-as-
sessment of hand/wrist function. The
DASH questionnaire already existed
in German (25), but as this evaluates
the symptoms and functional capacity
of the whole upper extremity as one
independent functional unit (14), it
was considered too unspecific for our
needs. The Patient Rated Wrist/Hand
Evaluation PRWHE, formed by a sim-
ple modification of the PRWE with ex-
tension of the region-specific focus to
the hand, was not available at the start
of our quality assessment programme;
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evidence of its responsiveness was sub-
sequently published in 2004 (17). The
PRWE represented the questionnaire
of our choice for cross-cultural adap-
tation into German. It was not consid-
ered prudent to develop an entirely new
questionnaire, since the consistent use
of already established outcome instru-
ments is essential to enable compari-
son/meta-analyses of results from stud-
ies carried out in different countries.
The aims of the present study were: 1)
to carry out a cross-cultural adaptation
into German of the English language
version of the PRWE and 2) to exam-
ine the psychometric properties of the
German PRWE within the framework
of a long-term outcome study in pa-
tients who had undergone RIAP for
carpometacarpal osteoarthritis.

Materials and methods

The Patient-Rated Wrist Evaluation
form

The Patient-Rated Wrist Evaluation
(PRWE) (15) is a patient self-rated,
joint-specific questionnaire that en-
quires about symptoms of the wrist
(presence, intensity and frequency of
pain) and functional limitations in rela-
tion to activities of daily living (ADL).
The response scale is a numeric rat-
ing scale from 0-10 points (O=best;
10=worst rating), comparable to a vis-
ual analogue scale in its metric charac-
teristics. Approximately 3 minutes are
required to answer all 15 questions.
Five questions on pain (including one
on pain frequency) and 10 questions on
function allow the assessment of wrist
status as a global score and/or sepa-
rately as pain and function sub-scores.
The 5 pain scale questions (0-10) yield
a score between 0 and 50 points (0=no
pain; 50=worst pain) and the 10 func-
tion scale questions, between 0 and 100
points (0=no difficulties whatsoever
in carrying out activities; 100=carry-
ing out activities is not possible). The
function score is divided by 2, to allow
calculation of a global score from O-
100 points, using the sum scores from
the pain and function sub-scales. The
reliability and validity of the English
version of the PRWE was reported by
MacDermid et al. (16), although no
information was given regarding the

total number of “missing” answers al-
lowed. In the present study, PRWE glo-
bal scores and subscale scores (pain,
function) were calculated as long as
66.7% of the individual questions for
each scale had been completed (i.e.,
a minimum of 2/3), as recommended
for other similar questionnaires (26).
Hence, answering 3 pain questions and
7 function questions (maximum 5 un-
answered questions) was the minimum
requirement for calculating the global
score.

Translation and cross-cultural

adaptation of the PRWE

Translation and cross-cultural adapta-

tion was performed according to the

guidelines of the American Association

of Orthopaedic Surgeons (AAOS) (27,

28). The following 6 steps were carried

out and documented.

1. Forward translation from English
into German by two independent na-
tive German speakers with different
job profiles; a clinician familiar with
hand scores T1 (informed translator)
and a non-clinician T2 (uninformed
translator).

2. Comparison of the two German ver-
sions with one another and with the
English original. Synthesis to form
one common translation (T-12) af-
ter reaching consensus in relation to
any discrepancies.

3. Back-translation of T-12 into Eng-
lish by two bilingual English native
speakers with German as a second
language, to produce BT1 and BT2.
A third bilingual person compared
BT1 and BT2 with each other and
with the original English question-
naire and highlighted any concep-
tual errors or inconsistencies in the
translations.

4. Formation of a “pre-final” German
version of the PRWE based on dis-
cussion within an expert committee
of all of the forward and back-trans-
lations (T1, T2, BT1, BT2) and the
reports made in carrying out/com-
paring the translations. During each
step of the procedure all questions,
problems and discrepancies were
documented.

5. Testing of the pre-final version of
the German PRWE (PRWE-QG) in a
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heterogeneous group of 30 people,
registering any questions or prob-
lems that arose. All the findings were
evaluated by the expert committee
before the final German version of
the PREE was produced and subject
to further psychometric testing.

6. Submission of the translated ques-
tionnaire and the documentation of
the stages 1 to 5 to the developer(s)
to ensure that the process was cor-
rectly carried out and a reasonable
translation was achieved.

Psychometric properties of the German
version of the PRWE (PRWE-G)
Subjects

Between 1996 and 1998, RIAP was
performed in our hospital in 144 pa-
tients with symptomatic carpometacar-
pal arthritis. Between June and Novem-
ber 2003, these patients were invited to
undergo a comprehensive follow-up
cross-sectional catamnesis of their
hand functional outcome. The aver-
age follow-up time at this point was
6.2 years (SD+0.83; Range: 4.6-7.8
years). Patients completed a question-
naire booklet containing the PRWE-G,
the Short Form 36 (SF-36) (29), and
the Disabilities of Arm, Shoulder, and
Hand (DASH) (14, 25). The findings
from a clinical assessment of the car-
pometacarpal joint and the hand were
used to complete the clinical HFI of the
Keitel Function Test (KFT) (30) and
the Custom Form, a form specially de-
signed to document the function of the
finger joints and wrist (31). Joint range
of motion was assessed with a goni-
ometer, grip strength with a hand-grip
dynamometer (JAMAR®, Sammons
Preston, Bolingbrook, Illinois, USA),
and key-pinch with a strength-measur-
ing device.

Test-retest reliability

To examine the test-retest reliability of
the PRWE-G, 65 patients were sent a
second questionnaire by post, 3-4 days
after completion of the first one.

Statistical analysis

The Kolmogorov-Smirnov-Test was
used to examine the normality of the
distribution of the data. Within-sub-
jects effects (time and item number of
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the PRWE-G) were examined using the
repeated-measures analysis of variance
(ANOVA).

Test-retest reliability was examined
using the intraclass correlation coeffi-
cient (ICC), using the “alpha” and one-
way random model. The calculation of
the ICC was carried out for the global
score, the two sub-scale scores and the
individual items of the PRWE-G. The
extent to which the repeated measure-
ments led to varying results was deter-
mined by calculating the standard error
of measurement (SEM) or “typical er-
ror” (TE) as an index of the absolute
reliability (32). The reliability of the
global scores and the sub-scores was
also depicted graphically in the form of
Bland and Altman curves, showing the
limits of agreement (95% confidence
interval) (33). Paired t-tests were used
to examine the significance of the dif-
ferences in mean values on each of the
test days.

Spearman Rank Correlation coeffi-
cients were used to describe the inter-
relationships between the scores for
the individual items of the pain and
function scales, and between these in-
dividual scores and the sub-scales and
the global score. In addition, the inter-
nal consistency of the questionnaire,
a measure of the strength of the asso-
ciation of the items within the scales
(pain, function) and the global index,
was determined by Cronbach’s alpha.
Correlation coefficients describing the
strength of the relationship between
the different questionnaire scores (SF-
36 and DASH) were used to examine
the criterion-related validity of the
PRWE-G. The construct validity of
the PRWE-G was further investigated
by examining the relationship between
the PRWE-G scores and those derived
from the clinical joint assessment from
the HFI/KFT and the Custom Form.
Following the input of the results into
a database, the various questionnaire
scores were transformed to a scale
from 0-10 points (O=worst, 10=best as-
sessment). This facilitated comparison
of the results of the different question-
naires, and comparison of the latter
with those of other studies (31).

The statistical analyses were carried
out using SPSS 15.0 for Windows®

(SPSS Inc., Chicago, IL, USA). Statis-
tical significance was accepted at the
5% level, but the precise p-values for
each analysis are also given in the cor-
responding tables.

Results

Response rates

Complete data (questionnaire and
clinical results) were obtained for 103
(71.5%) patients with 112 treated car-
pometacarpal joints (9 both sides). For-
ty-one patients could not completely
be assessed for the following reasons:
4 (2.8%) patients had died; 11 (7.6%)
patients had changed address and could
not be traced; and 19 (13.2%) patients
declined participation (5 patients lived
too far away from the clinic (>1000
km) to attend, 5 patients had multiple
morbidity, and 9 patients simply did
not wish to participate). The data of
7 (4.9%) patients were highly incom-
plete and had to be excluded.The aver-
age age of the 85 female (93 joints) and
18 male (19 joints) patients was 67.7
years (SD=9.8 years).

Test-retest reliability was examined on
51 PRWE joint assessments (39 wom-
en, 12 men). The second questionnaire
was returned on average 14 days after
the first one was completed. 9 patients
did not return their questionnaire, and 5
patients did not fill out the PRWE ques-
tionnaire sufficiently completely.
Analysis of completeness of the ques-
tionnaires (from 93 patients; 112
joints), in relation to the individual
items of the PRWE, showed the follow-
ing distribution: items 1, 2, 3, 8, 12 and
13 were answered by more than 95%,
the remaining 9 questions by 94.6% to
88.4% of the patients.

Cross-cultural adaptation process
Overall, the translation and back-trans-
lation of the questionnaire proceeded
without any major difficulties. Only
few questions required discussion or
modification by the committee as a
result of notable deviations from the
original. Consensus was always found
within the committee regarding any
questionable wording.

In the English version, the introduction
to the questionnaire instructs the pa-
tient to leave the response blank if he
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has never performed the activity being
enquired about. However, the expert
committee considered that this could
lead to confusion in the later interpreta-
tion of the data (inability to determine
whether the question was indeed not
applicable, or had simply been over-
looked/missed), and hence suggested
that a further response option “not ap-
plicable” be included for items 6 to 15.
The back-translation revealed consid-
erable discrepancies with the original
English version for 4 items. For item
8 “Fasten buttons on my shirt” it was
decided to dispense with the notion
of the buttoning being done on a shirt
that was being worn, since this ability
is not only dependent on hand function
but also elbow and shoulder function.
Hence, this was simply translated as
the equivalent of “Buttoning a shirt or
blouse”. The function item 9: “Use my
affected hand to push up from a chair”
caused problems during translation
into German, on account of the two
possible ways of translating the word
chair (“Stuhl” or “Sessel”). In accord-
ance with the decision made for dealing
with this in the adaptation of the PREE
(34) we chose the option “Stuhl”. In the
English version of the PRWE, item 10
in the ‘function’ section was formulated
with imperial units of weight (“Carry a
10-pound object in my affected hand”);
this was converted to the nearest whole
kilogram in forming the German ver-
sion (=5 kg). The second part of the
function score: “usual activities” pre-
sented an unexpected problem. The
2 German forward translations were
“Normale Titigkeit” and “Alltdgliche
Tatigkeit”, with the latter being cho-
sen in the consensus version. This was
back-translated into English as “Daily
Activity” and “Everyday Activities”.
The expert committee considered that
this term could present problems, in
terms of whether the activity was liter-
ally carried out “every day”. As such,
the term ‘“gewohnliche Tétigkeiten”
was chosen for the final German ver-
sion, as a less ambiguous alternative.

In order to avoid the difficulties already
experienced in adapting the PREE
(34), in relation to the performance of
household duties (item 13 in the PRWE
and item 18 in the PREE), the words
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“kleine Reparaturen” were added to the
list of examples for this item, in order
to address “gender-specific” duties.
The testing of the pre-final version of
the German PRWE (PRWE-G) did not
present any relevant problems necessi-
tating further changes to the question-
naire. Two people suggested that the
function question “use bathroom tissue
with my affected hand” may be prob-
lematic. One patient interpreted the
question as only meaning the removal/
rolling off of paper from the toilet roll,
whilst another mentioned that as a left-
hander with an affected right hand, this
would still not present any difficulty
(this served to confirm the utility of the
“not applicable” response option for
this and other functions done only with
the dominant hand).

The cross-cultural adaptation process
and the final version were submitted to,
discussed with and finally approved by
J. C. MacDermid, who developed the
original English PRWE in 1996 (16).
The final version of the PRWE-G is
shown in the Appendix.

Psychometric properties of the PRWE-G

Distribution of the scores

None of the PRWE-G scores or in-
dividual item scores were normally
distributed (Kolmogorov-Smirnov-
Test, p<0.005). 22/112 (19.6%) joints
showed a perfect outcome (rating=0)
on the pain sub-scale, 27/112 (24.1%)
on the function scale and 18/112
(16.1%) on the global PRWE-G scale.
These proportions (approx 16-24%)
represent the ceiling effects for the
various scales. The scores were heav-
ily skewed to the left, with a score of
between 0 and 2 (on the 0-10 scale) be-
ing achieved by 57.4% of the patients
for pain, 61% for function and 53.9%
for the global score. These PRWE-G
results reflect minimal problems in re-
lation to the wrist or carpometacarpal
joint at the long-term follow-up in this
patient group.

Inter-item correlations and internal
consistency

Cronbach’s alpha values of 0.92-0.97
indicated a high internal consistency
for the PRWE-G (pain items: 0.92;
function items: 0.96; total score: 0.97).

3,0

Group mean values
5
1

o
1

1,0

Assessment
number

—

-2

T T T T T T
1 2 3 4 5 6

T 1T 1T T T T 1
8 9 10 11 12 13 14 15

Item number (PRWE-G)

Fig. 1. Mean values for each item (1-15) for the first and the second (re-test) PRWE-G assessment.

Test-retest reliability

For the within-subjects analysis of vari-
ance of the PRWE-G scores (assessment
time point, item number, time point x
item number (interaction)), only the
item number was significant (p<0.001),
i.e., the mean scores for the items dif-
fered significantly from each other, but
there was no significant difference be-
tween the test and re-test mean values.
A plot of the mean values for each item
at the two time points (test and re-test)
showed largely similar curves (Fig. 1).
If the curves had been perfectly super-
imposed upon one another, this would
have indicated identical results on each
occasion.

The curves indicate a graded and differ-
entiated mean rating for each item, even
for items within the same sub-section.
The items hence appear to show little
overlap in terms of their content. Con-
spicuous differences between the curves
could be seen in relation to the mean val-
ues generated on the two test occasions
for items 5, 9, 13 and 15. The repeated
assessment yielded better ratings for
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item 5 and 15 (i.e., less pain and diffi-
culties) and worse ratings for item 9 and
13 (i.e., more difficulties). At re-test, the
mean score for the pain sub-scale was
significantly lower (less pain; p<0.05),
whereas the mean function score and the
global score each showed no significant
differences compared with their values
in the first assessment.

The ICCs (indicating test-retest reli-
ability) ranged from 0.69 to 0.87 for
14 of the individual items, the separate
pain and function sub-scales, and the
total score; the ICC was 0.42 for item
1 (Table I).

The error of measurement of the
PRWE-G, given by the TE, was rela-
tively high (Table II). The pain scale,
in particular, was associated with rela-
tively large measurement error. Figure
2 (Bland-Altman-Plots) shows the lim-
its of agreement for the repeated scores
of the PRWE-G; the best results (nar-
rowest 95% confidence interval; mean:
-1.45+CI: 11.48%1.96) were for the
global score and the function sub-score
(mean: 1.13xCI: 11.05%1.96).
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Table I. Intraclass correlation coefficients (ICC) for the test-retest reliability of the PRWE-G

with 95% confidence intervals (n=51).

Pain scale Function scale

Item ICC 95% C.1. Item ICC 95% C.1. Item ICC 95% C.1.
1 0.42 0.18-0.62 6 0.78 0.64-0.87 11 0.86 0.76-0.92
2 0.74 0.58-0.84 7 0.69 0.50-0.81 12 0.85 0.74-0.91
3 0.79 0.66-0.87 8 0.79 0.67-0.88 13 0.69 0.52-0.81
4 0.75 0.59-0.85 9 0.77 0.62-0.86 14 0.84 0.72-0.91
5 0.72 0.56-0.83 10 0.83 0.72-0.90 15 0.73 0.56-0.84
Pain sub-scale score: Function sub-scale score:

0.78 0.64-0.87 0.87 0.78-0.92
Global score: 0.86 0.76-0.92

Table II. Precision of measurement for the PRWE-G. Values relate to the results for the

comparison of test and re-test values.

Mean Standard Typical 95% C.1.*

difference deviation error
Pain -3.99 14.91 10.54 -33.92-25.94
Function 1.13 11.05 7.81 -21.06-23.32
Total -1.45 11.48 8.12 -24.49-21.59

C.I.%confidence interval (Mean (A) # ty, 5 (2,00744768) x SD).

Correlations between the PRWE-G
scores and other questionnaire scores
(Table I1I)

The scores for the PRWE-G subscales
(pain, function) and the global score
each showed moderate to high corre-
lations with the corresponding DASH
scores (r=0.70-0.82, p<0.001).

The scores of the PRWE showed mod-
erate correlations (0.32-0.54, p<0.001)
with those of various physical scales
of the SF-36. None or only low cor-
relations were found for the PRWE-G
scores and the mental scores of the SF-
36 (Table III).

The PRWE scores (sub-scales and
whole score) correlated moderately
with hand-grip strength, pinch-grip
strength, and all the Custom Scores
apart from Custom Deformity and
ROM (r=0.39-0.59, p<0.001); the cor-
relations with the HFI were low but
nonetheless significant (r=0.30-0.35,
p<0.005).

Discussion

The cross-cultural adaptation of the
PRWE into the PRWE-G provided an
outcome instrument for the hand/wrist,
which is to our knowledge the only one
available in the German language.

The translation and adaptation of the
PRWE were carried out in relation to
the language and cultural conditions
that prevail in Switzerland and were
tested on a German-Swiss group of pa-
tients. Although there are considerable
differences in “spoken” German within
the German-speaking countries/regions
in Europe, there are no grammatical or
semantic differences in the use of the
written language. Thus, with the only
prerequisite for the use of our PRWE-
G being an adequate understanding of
written German, we believe that the
PRWE-G can be used in other German-
speaking European countries.

The successful pre-testing phase of
the translated version confirmed the
face/content validity of the PRWE-G.
The closeness of the English and Ger-
man languages meant that the transla-
tion could be carried out with mostly
literal equivalence. The test-retest reli-
ability of the PRWE-G was moderate
to high showing almost those ICCs as
reported by MacDermid et al. In con-
trast to that study, we had a stable but
less diverse patient-group, i.e., 2 had
more variability (16), and we chose a
2-week time interval to minimise the
possible memory effect and to provide
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a more realistic view of the degree of
score change that may occur for non-
specific reasons (random error) (35). In
agreement with our earlier study on the
PREE (34), the ICCs for the individual
pain questions and the pain sub-scales
of the PRWE tended to be lower than
those of the function questions/scales. It
has been proposed that the ICC should
be >0.70 for reliable group comparisons
and 0.90-0.95 for reliable comparisons
of individual measurements over time
(36). This suggests that all the PRWE-
G subscales and most of the individual
items can be safely recommended for
future prospective studies of group
change, but that changes in individual
measurements recorded over time are to
be interpreted with caution.

The “typical error” (TE), expressed as
a percentage of the mean value for the
score (pain 13.9%, function 9.7%, total
10.4%), was comparable to that report-
ed for other joint-specific musculoskel-
etal outcome measures (37, 38). The
TE is an expression of the precision of
a measurement instrument and hence,
also, its sensitivity to change. The TE
can be used to indicate the “minimum
detectable change” (MDC,,) for the
instrument, i.e., the degree of change
required in an individual’s score, in or-
der to establish it (with a given level
of confidence) as being a “real change”
over and above measurement error
(39). At the 95% confidence level, this
is defined as 1.96*V2*TE. With a TE of
8.12 for the PRWE-G (total score), this
would suggest that changes of the order
of 22.5 points (out of 100) would be re-
quired to state with confidence that real
change in a patient has occurred; this
again calls for caution in the interpre-
tation of individual PRWE-G score-
changes over time.

The internal consistency of the PRWE-
G was high (Chronbach’s alpha=0.97).
Values of >0.70 are typically strived for
(36) in order to demonstrate that the
individual items are sufficiently homo-
geneous in relation to the instrument’s
content and intended construct. Coeffi-
cients greater than 0.95 must be viewed
critically as they may indicate redun-
dancy in the instrument’s content and
hence threaten its content validity (40).
The PRWE-G scores in the patient
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Pain scale (PRWE-G)
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Fig. 2. Bland-Altman Plots for the pain sub-scale, function sub-scale and the global score of the PRWE-G (n=51 patients). In each case, the plots show
the mean value for the test and re-test scores (x axis) against the absolute difference between the test and re-test scores (y axis). The dotted horizontal line
indicates the mean difference (systematic bias) between the two trials, and the solid horizontal lines indicate the 95% confidence interval (SD x 1.96) i.e.,

the limits of agreement.
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Table III. Strength of association between the scores from the various questionnaires used
to assess validity of the PRWE-G. (Spearman’s rank — correlation).

PRWE-G Pain Function Total

r r r
SF-36 Physical functioning 0.41%* 0.46"* 0.46*
SF-36 Role physical 0.327% 0.427%%* 0.39%**
SF-36 Bodily pain 0.52%** 0.51** 0.54%*
SF-36 General Health 0.33"* 0.34"* 0.36"*
SF-36 Vitality 0.36"* 0.28"* 0.32**
SF-36 Social functioning 0.26"* 0.28"* 0.28"*
SF-36 Role emotional 0.24** 0.18** 0.19*
SF-36 Mental health 0.26"* 0.21%* 0.21*
SF-36 PCS 0.47* 0.54** 0.53%*
SF-36 MCS 0.12 0.03 0.04
DASH Symptoms 0.70"* 0.72°* 075+
DASH Function 0.68"* 0.80"* 0.80%**
DASH 0.72%** 0.817+ 0.82%*
KFT/ HFI 0.30"* 0.31% 0.35%%*
Custom ROM 0.16 0.20* 0.25*
Custom Deformity 0.17* 0.18* 0.21*
Custom Grip Strength 0.39"* 0.517% 0.49**
Custom Pinch Strength 0.46""* 0.48*** 0.50%**
Custom Whole Score 0.46** 0.59* 0.57%*

Significant correlations in bold: p<0.001***, p<0.01**, p<0.05*

group examined were not normally
distributed and showed rather high
ceiling effects. The left-skewed distri-
butions observed in the current study
are likely the result of the long-term
nature of the follow-up and the typical-
ly good results associated with RIAP.
Other authors have also reported over
80% satisfied and/or pain free patients
at long-term follow-up (9, 31). The low
variability, caused by the good PRWE-
G score results given, would tend to
lead to lower ICCs (Table I).

Correlation coefficients showing the
strength of correlation between the
PRWE-G and those of the comparision
questionnaires and various clinical pa-
rameters were already given by Angst
et al. for the total score results only
(31). We presented the missing data for
the sub-scale results of the given in-
struments. The criterion and construct
validity of the PRWE-G was good and
almost comparable to that of the origi-
nal PRWE (15, 16). Comparable to the
reported results by MacDermid et al.
(16) for a patient group being treated
for scaphoid-pseudarthrosis we found
sizeable correlations of the PRWE-G
subscales and global score with the
physical dimensions of the SF-36 (16).
Similar to the validation results of the

German DASH (25) only low correla-
tions existed between the PRWE-G
scales and the mental dimensions of
the SF-36. This stands in contrast to the
findings of MacDermid et al. (16).
Moderate to high correlations were
found between the DASH and PRWE-
G for both their total scores and their
respective sub-scales. The strength of
the correlation between the scores on
the two instruments indicates a large
degree of overlap in relation to the
questionnaire content. Discrepancies in
the outcomes as measured with the two
instruments may arise due to deficits in
the neighbouring shoulder and elbow
joints. MacDermid et al. reported that
the PRWE, compared with the DASH,
had a higher joint-related specificity
(41), indicating that they are not deliv-
ering exactly the same information.
The clinical parameter strength showed
a moderate correlation with the PRWE-
G subscales/score which was the strong-
est correlation result among the other
clinical joint assessments. Our findings
are in accordance with MacDermid et
al. (16, 41, 42), who also found slight
to moderate correlations between pa-
tient-rated function and clinically de-
termined parameters. Karnezis and
Fragkiadakis (43) demonstrated that
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handgrip strength but not ROM of
the wrist is a significant predictor of
the PRWE score. Furthermore, PRWE
results of patients with distal radius
fracture also correlate strongly with
the time lost from work (RTW=return
to work) (47). However, patient satis-
faction with treatment correlates more
highly with subjective ratings of pain
alleviation and improvement in ADL
than with any “objective” clinical or
radiological measurements (41, 42).
The PRWE is a standardized, self-as-
sessment questionnaire designed for
the evaluation of wrist impairment and
disability. It allows a brief, reliable and
valid measurement of wrist-related
symptoms independent from the un-
derlying disease/cause of the disorder
(15, 16). The development process of
the PRWE used surveys of 100 spe-
cialists in wrist treatment (IWI) and
patient interviews (15, 16). This en-
sured not only the content validity of
the PRWE but also a maximum of its
clinical appropriateness and practical-
ity. The PRWE is more responsive than
the generic SF-36 and even more sen-
sitive than the DASH in wrist-specific
pathologies (41). The PRWE is used on
an international basis (i.e.,15, 16, 31,
41, 43-48) and has already been cross-
culturally adapted for other languages
(49, 50). A search of the literature in
PubMed using the key words “PRWE”
or “patient-rated wrist evaluation” re-
vealed more than 60 publications deal-
ing with or using this instrument since
its first publication in 1996. A short
questionnaire with easily understand-
able questions and no requirement of
special instruments makes this tool
valuable for the clinical hand practise.
The questionnaire is quick to complete
(2-3 minutes) for the patient and easy
to evaluate for the investigator.

The PRWE was originally developed
and validated in patients with radial
fracture and has mostly been used as a
joint-specific self-assessment instrument
to measure the effects of treatment after
fracture of the radius (43, 45, 46). It has
only rarely been used as a measurement
instrument in non-traumatic disorders of
the wrist, e.g., in osteoarthritis of the car-
pometacarpal joint (31,47) and proximal
row carpectomy (48). We were able to
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demonstrate the reliability and validity
of the PRWE-G in patients with a joint
disorder in the area of the metacarpus.
In her original studies, MacDermid and
colleagues (15, 16) examined patients
with pseudarthrosis of the scaphoid. The
results of the present study, on patients
previously treated with RIAP, did not
differ in any notable way to those pre-
sented in the original PRWE (16, 41).
When confronted with a questionnaire,
patients will automatically consider its
content in relation to the symptomatic
or recently treated (operated) region of
the hand/wrist as a “global entity”. The
development of the PRWHE, by simple
adaptation of the PRWE to include the
“wrist/hand” instead of just the wrist,
illustrates the case. The PRWHE, with
its identical wording to the PRWE, rep-
resents a region-specific measurement
instrument for traumatised hands/wrists,
simply by virtue of a modification of
the anatomical region under focus. Its
responsiveness is largely equivalent
to that of the PRWE (16, 17, 41, 42).
Hence, we believe that a German ver-
sion of the PRWHE (PRWHE-G) can
be created and used in clinical practice,
through simple modification of the in-
structions from “wrist” to “wrist/hand”,
without further testing of its reliability
and validity.

Since the English version of the PRWE
has been shown to be a sensitive instru-
ment, we would expect the same quali-
ties from the PRWE-G but examination
of the responsiveness of the PRWE-G
will be the subject of future prospective
studies.

In conclusion, the present study has
served to provide a reliable and valid
German version of the PRWE, and
thereby extends the list of self-assess-
ment questionnaires currently available
for use with groups of German-speak-
ing patients. This fulfils the increasing
demand for international, standardised
measurement instruments to assess
health and quality of life and the effica-
cy of medical interventions for the pur-
poses of outcomes research and quality
management programmes.
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Appendix

German version of the PRWE (PRWE-G)-Score (Patient-Rated Wrist Evaluation)

Die unten aufgefiihrten Fragen sollten uns helfen, das Ausmass der Schwierigkeiten, die Sie wegen Ihres Handgelenks in der letzten Woche
hatten, zu verstehen. Sie werden gebeten, auf einer Skala von 0-10 anzugeben, wie stark Ihre Handgelenksbeschwerden bei den folgenden
Tétigkeiten in der letzten Woche durchschnittlich waren.

Bitte beantworten Sie ALLE Fragen. Wenn Sie eine (oder mehrere) der Titigkeiten in der letzten Woche nicht ausgefiihrt haben, SCHATZEN
Sie bitte das Ausmass der Schmerzen oder Schwierigkeiten ein, die Sie erwarten wiirden. Wenn Sie eine Tatigkeit niemals ausgefiihrt
haben, kreuzen Sie bitte jeweils, ,,trifft nicht zu“ an.

SCHMERZEN

Bitte geben Sie die durchschnittliche Stirke der Schmerzen in Ihrem Handgelenk in der letzten Woche an, indem Sie die Zahl auf der Skala
von 0 bis 10 ausfiillen, die Thre Schmerzen am besten beschreibt. Null (0) bedeutet, dass Sie keinerlei Schmerzen hatten and Zehn (10)
bedeutet, dass Sie die schlimmsten Schmerzen hatten, die Sie je erlebt haben oder, dass Sie die Tétigkeit aufgrund der Schmerzen nicht
ausfiihren konnten.

012345678910

keinerlei schlimmste
Schmerzen Schmerzen
Bitte geben Sie die Stérke Ihrer Schmerzen an:
1. In Ruhe 012345678910
2. Bei Tétigkeiten mit wiederholter Bewegung
des Handgelenks 012345678910
3. Beim Heben eines schweren Gegenstandes 012345678910
4. Wenn sie am stirksten sind 012345678910
Nie Immer
5. Wie héufig haben Sie Schmerzen? 012345678910

FUNKTION

Funktionsfdhigkeit - Bestimmte Tétigkeiten

Bitte geben Sie an, wie viele Schwierigkeiten Sie in der letzten Woche bei jeder der unten aufgefiihrten Tétigkeiten hatten. Bitte kreuzen
Sie die Zahl von 0-10 an, die das Ausmass Ihrer Schwierigkeiten am besten beschreibt.

Null (0) bedeutet, dass Sie keinerlei Schwierigkeiten hatten and Zehn (10) bedeutet, dass die Schwierigkeiten so gross waren, dass Sie die
Tétigkeit nicht ausfiihren konnten.

Wenn Sie eine Tatigkeit niemals ausgefiihrt haben, kreuzen Sie bitte den Punkt ,,trifft nicht zu* an.

0 1 2 3 4 5 6 7 8 9 10
keinerlei nicht trifft
Schwierigkeiten moglich nicht zu

6. Mit der betroffenen Hand einen Tiirknauf drehen
0 1 2 3 4 5 6 7 8 9 10 a

7. Mit der betroffenen Hand Fleisch mit dem Messer schneiden
0 1 2 3 4 5 6 7 8 9 10 a

8. Ein Hemd oder eine Bluse zukndpfen
0 1 2 3 4 5 6 7 8 9 10 a

9. Die betroffene Hand nutzen, um von einem Stuhl aufzustehen
0 1 2 3 4 5 6 7 8 9 10 a

10. Mit der betroffenen Hand einen 5 kg schweren Gegenstand tragen
0 1 2 3 4 5 6 7 8 9 10 a

11. Mit der betroffenen Hand das Toilettenpapier benutzen
0 1 2 3 4 5 6 7 8 9 10 d
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Funktionsfdhigkeit - Gewohnliche Tétigkeiten
Bitte geben Sie an, wie viele Schwierigkeiten Sie in der letzten Woche bei Ihren gewohnlichen Tétigkeiten in jedem der unten genannten

Bereiche hatten. Bitte fiillen Sie die Zahl von 0 bis 10 aus, die das Ausmass Ihrer Schwierigkeiten am besten beschreibt. Unter ,,gewohn-
liche Tatigkeiten* verstehen wir die Aktivititen, die Sie ausfiihrten, bevor die Probleme mit IThrem Handgelenk begannen. Null (0) be-
deutet, dass Sie keinerlei Schwierigkeiten hatten and Zehn (10) bedeutet, dass Sie so grole Schwierigkeiten hatten, dass Sie keine dieser
gewohnlichen Titigkeit ausfiihren konnten. Wenn Sie eine Tétigkeit niemals ausgefiihrt haben, kreuzen Sie bitte den Punkt ,,trifft nicht
zu* an.

0 1 2 3 4 5 6 7 8 9 10
keinerlei nicht trifft
Schwierigkeiten moglich nicht zu

12. Personliche Korperpflege (Anziehen, Waschen)
0 1 2 3 4 5 6 7 8 9 10 a

13. Hausarbeit (Putzen, Aufrdumen, kleine Reparaturen)
0 1 2 3 4 5 6 7 8 9 10 Q

14. Arbeit (Beruf oder Alltagstdtigkeiten)
0 1 2 3 4 5 6 7 8 9 10 a

15. Freizeitaktivititen
0 1 2 3 4 5 6 7 8 9 10 (]
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