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Abstract
Introduction Wrist fracture causes pain and decreased physi-
cal, social and emotional function. The International Osteopo-
rosis Foundation has developed a specific questionnaire to
assess quality of life in patients with wrist fracture. This
questionnaire, including 12 questions, was validated in a multi-
centre study and compared with an osteoporosis-specific ques-
tionnaire (Qualeffo-41) and a generic questionnaire (EQ-5D).
Methods The study included 105 patients with a recent
wrist fracture and 74 sex- and age-matched control subjects.
The questionnaire was administered as soon as possible
after the fracture, at 6 weeks, 3 months, 6 months and
1 year after the fracture. Test–retest reproducibility, internal
consistency and sensitivity to change were assessed.
Results and discussion The results showed adequate
repeatability and internal consistency of the International

Osteoporosis Foundation (IOF) wrist fracture questionnaire.
The discriminatory capacity between patients and control
subjects was very high, with significant odds ratios for each
question and domain. The IOF-wrist fracture questionnaire
domain scores showed significant improvement after 3 and
6 months and some improvement from 6 months up to
1 year. The sensitivity to change was much higher for
the IOF-wrist fracture total score than for Qualeffo-41 and
EQ-5D.
Conclusion In conclusion, the IOF-wrist fracture question-
naire appears to be a reliable and responsive quality of life
questionnaire.
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Introduction

Wrist fracture or distal forearm fracture is one of the major
osteoporotic fractures [1]. It causes pain and acute loss of
physical function and has an impact on social and
emotional function [2, 3]. Algodystrophy or complex
regional pain syndrome is a debilitating consequence
occurring in between 1% and 20 % of patients with distal
forearm fracture [4]. Wrist fracture occurs early in the
course of osteoporosis, and many patients are still
employed. The socioeconomic impact of this fracture
therefore is considerable. A wrist fracture often is a
predictor of other fractures.

Osteoporotic fractures, such as vertebral and hip frac-
tures, cause a considerable loss of quality of life, both acute
loss, immediately after the fracture, and chronic loss
because of recurrent fractures and disability due to
incomplete recovery [5–9]. Several instruments have been
developed for the assessment of quality of life after
vertebral fractures. The European Foundation for Osteopo-
rosis, now merged with the International Osteoporosis
Foundation, developed a specific questionnaire for quality
of life in patients with vertebral fractures. This question-
naire Qualeffo-41 (spine) has been validated and translated
into many languages ([10], www.osteofound.org). It
showed that quality of life decreased with increasing
number of vertebral fractures and that lumbar fractures
had more impact on quality of life than thoracic fractures
[11]. A shorter version has also been developed [12].

The loss of quality of life after wrist fracture has been
assessed with a generic quality of life questionnaire, the
EQ-5D, showing a gradual improvement up until 1 year
after the fracture [13]. The Working Group for Quality of
Life of the International Osteoporosis Foundation has devel-
oped a questionnaire for quality of life specific for patients
with wrist fracture. This questionnaire can be used as a
supplement to the Qualeffo-41. The aim of the study was to
test the validity of the International Osteoporosis Foundation
(IOF) quality of life questionnaire for wrist fracture and to
compare it with other quality of life questionnaires.

Subjects and methods

Development of the IOF-wrist fracture questionnaire

A focus group meeting was held with patients who had
suffered a wrist fracture about 1 year ago. The discussion in
this group included immediate consequences of the fracture
such as pain and upper limb symptoms and more general
problems such as physical function and general health,
resulting in the identification of items for the questionnaire.
The IOF Working Group on Quality of Life designed 12

questions, each with five answers in a Likert scale. The
IOF-wrist fracture questionnaire was designed as a supple-
ment to Qualeffo-41. Items on dressing and housekeeping
were not included, nor emotional and mental impact of the
fracture, because these are covered by Qualeffo-41. The
questionnaire was developed in English and translations
were made into Czech, Italian and Dutch according to a
standard procedure developed for Qualeffo-41 [10]. In
short, the translation was made by a native speaker and
member of the Working Group, followed by a back-
translation into English by an official interpreter. Subse-
quently, the translation was confronted with the original
English version and adjusted as appropriate. The IOF-wrist
fracture questionnaire is presented in the Appendix.

Study design

The study was designed as a prospective multicentre study
in patients with a recent wrist fracture and age- and sex-
matched control subjects with follow-up until 1 year after
the fracture. The following questions were addressed: (1)
What is the repeatability (test–retest reproducibility) of the
IOF-wrist questionnaire? (2) What is the internal consis-
tency of the IOF-wrist questionnaire compared with
domains of Qualeffo-41? (3) Is the IOF-wrist questionnaire
more sensitive to change following wrist fracture than
Qualeffo-41 (spine) and the EQ-5D? The study was
performed in five centres: Milan, Cambridge, Leuven,
Ghent and Amsterdam. The protocol was approved by the
Ethical Review Board of all centres. Informed consent was
obtained from all patients and control subjects.

Subjects

Patients with a recent wrist fracture were recruited to
participate in the study. They had to be ambulant women
and men, aged 45–80 years. The patients had to be
recruited within 14 days after the fracture.

Exclusion criteria:

– patients who were reoperated or remanipulated;
– patients with comminuted fractures, pathologic fracture

or polytrauma or fractures as a consequence of a traffic
accident;

– patients with other diseases that have a severe impact
on quality of life;

– patients with mental problems or patients who were
unable to complete the questionnaire;

– patients with recent (<2 years) clinical vertebral
fracture or other osteoporotic fracture;

– patients with recent unstable malignant disease or other
badly controlled disease having a severe impact on
quality of life.
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Control subjects were outpatients with stable disorders
such as treated hypertension and treated hypothyroidism.
They were sex- and age-matched (within 3 years) to the
patients.

Exclusion criteria:

– patients who sustained fractures during the last 5 years;
– patients with mental problems or patients unable to

complete the questionnaire;
– patients with recent unstable malignant disease or other

badly controlled disease having a severe impact on
quality of life;

– patients with arthritis.

Methods

After informed consent was obtained, baseline data were
collected including age, sex, date of fracture, type of
fracture, fracture side, i.e. right or left, dominant or non-
dominant, surgical or non-surgical treatment, and analgesics
use. The IOF questionnaire for wrist fracture was admin-
istered at baseline, i.e. as soon as possible after the fracture,
at 6 weeks, 3 months, 6 months and 1 year after the
fracture. Other questionnaires to be completed by the
patients were the Qualeffo-41 and EQ-5D. The question-
naires were always completed in the same order during
clinic visits, i.e. the IOF questionnaire for wrist fracture,
Qualeffo-41 (spine), and EQ-5D (EuroQol). If impossible,
they were sent to the patients’ home address with a return
envelope.

The patients completed questionnaires at a quiet place
without assistance from others (including family). A
study nurse explained the questionnaires to the patients,
answered any questions and checked whether all ques-
tions had been completed. In the case of missing data
(for postal questionnaire), patients were contacted by
telephone. The control subjects completed the question-
naire only once.

The repeatability of the questionnaire was tested in the
fracture patients at 3 months after the fracture. At 3 months,
the patients were informed that they would receive the IOF-
wrist fracture questionnaire (not Qualeffo-41 and EQ-5D)
by mail within 2 weeks. They returned it by mail.

Data analysis

The study generated sets of questionnaires (three question-
naires, five time points) from patients with wrist fracture
and a set of three questionnaires (one time point) from age-
and sex-matched control subjects. The data sets (baseline
data, three questionnaires) were sent to C. Cooper (South-
ampton) for data analysis. The wrist fracture questionnaire
was scored as follows: Every question had five answer

options from 1—healthy to 5—severe impact on quality of
life. The scores on individual questions were summed up to
a total score from 12 to 60, and this was recalculated to a
score from 0 to 100. The Qualeffo-41 (spine) was scored as
described previously with scores ranging from 0, represent-
ing the best, to 100, representing the worst quality of life
[10]. The EQ-5D was scored according to the manual [14].
The overall score ranging from 0, the worst, to 1, the best
quality of life, represents utility and can be used to calculate
quality-adjusted life years (QALY) losses.

The test–retest reproducibility was assessed in the
patients by comparing the results of the wrist fracture
questionnaire at 12 weeks with the results at 14 weeks, as
described above, using weighted Cohen kappa. The internal
consistency was assessed by Cronbach alpha, comparing
the wrist fracture questionnaire with the domains for pain
and physical function of Qualeffo-41. Spearman rank
correlations were calculated between similar domains of
the three questionnaires. Wilcoxon signed-rank test was
used to test for significant differences between each time
point median score and the baseline median score. The
sensitivity to change was assessed by regression analysis
comparing the IOF-wrist fracture questionnaire with
Qualeffo-41 and EQ-5D.

Results

Data were collected in 105 patients (92 women, 13 men)
with wrist fracture and 74 control subjects (61 women, 13
men). Baseline data are shown in Table 1. The fracture was
on the right side in 38 patients (36.5%) and on the left side
in 66 patients (63.5%), and in one patient, the side was not
known. The fracture was on the dominant side in 43
patients and non-dominant side in 60 patients (two
missing). Most fractures were Colles type; three were
Smith-type fracture. Surgical treatment was done in 32
patients. Analgesics were taken by 25 of 63 patients (42
missing) and algodystrophy was observed in 5 of 82
patients, whilst in 23, it was not known. Data at 12 months
were available from 87 patients. Test–retest repeatability,
analysed in patients by comparing results at 12 and
14 weeks, was restricted to 19 patients who completed the
repeat questionnaire within 11–17 days. The weighted
kappa statistic ranged from 0.33 to 0.74, and all scores
were higher than 0.30. Cronbach alpha was assessed at
baseline by comparing the wrist fracture questionnaire with
the domains of pain and physical function of Qualeffo-41
(spine). Cronbach alpha was 0.96.

The 12 questions of the IOF-wrist fracture questionnaire
were arranged in four domains: pain, upper limb symptoms,
physical function and general health. The total score was
calculated by adding up individual answers and normalising
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the total score to a 100-scale, 0 representing the best and
100 the worst quality of life. As expected, the frequency
distribution of responses for each score differed between
patients and control subjects. The median domain scores
with interquartile range for the IOF-wrist fracture question-

naire, Qualeffo-41 (spine) and the EQ-5D are shown in
Table 2. The discriminatory capacity of the 12 questions of
the IOF-wrist questionnaire is shown in Table 3. Odds
ratios for being in the patient group rather than in the
control group were high and significant. The discriminatory
capacity of the IOF-wrist and Qualeffo-41 domain scores is
shown in Table 4 and Fig. 1. The discriminatory capacity
was high except for the pain domain of Qualeffo-41.

Spearman rank correlations between similar domains of
the three questionnaires were calculated. Most correlations
between corresponding domains of the three questionnaires
were highly significant. The highest correlations were
observed between the physical function domains of the
IOF-wrist fracture questionnaire and Qualeffo-41 (R=0.81,
P<0.001) and between the total scores of the IOF-wrist
fracture questionnaire and Qualeffo-41 (R=0.77, P<0.001)
and the total scores of the IOF-wrist fracture questionnaire
and the EQ-5D (R=−0.72, P<0.001).

The patients with wrist fracture were followed up for
1 year after the fracture. Median scores and interquartile
range for each time point and the significance versus
baseline are shown in Table 5. Median domain scores for
the IOF-wrist questionnaire during 1 year are shown in
Fig. 2. The median domain scores of the IOF-wrist fracture
questionnaire had significantly improved at 3 months.
Improvement continued up to 6 months for upper limb
symptoms, physical function, general health perception and
overall score. The physical function improved a little more
at 12 months. The scores on Qualeffo-41 and EQ-5D also
improved up until 6 months, but the differences were

Table 2 Median domain score and IQR

No. of questions in domain N Controls, median (IQR) N Cases, median (IQR)

IOF-wrist

Pain 1 56 0 (0, 0) 104 50 (25, 50)

Upper limb symptoms 3 57 0 (0, 0) 104 25 (8, 42)

Physical function 7 71 0 (0, 3.6) 105 75 (61, 93)

General health 1 58 0 (0, 0) 92 75 (50, 75)

Overall score 12 71 0 (0, 2.1) 105 60 (50, 73)

Qualeffo-41 (spine)

Pain 5 73 0 (0, 25) 105 5 (0, 40)

Physical function 17 74 6 (1, 12) 105 47 (31, 60)

Social function 7 74 20 (7, 36) 105 50 (33, 63)

General health 3 74 42 (33, 58) 105 58 (42, 75)

Mental health 9 74 28 (19, 39) 105 39 (22, 64)

Overall score 41 74 18 (12, 23) 105 43 (32, 55)

EQ-5D

Overall score 5 73 0.85 (0.73, 1.00) 104 0.59 (0.26, 0.72)

Lower scores indicate better quality of life and higher scores indicate worse quality of life, with the exception of the EQ5D overall score where the
reverse is true

Table 1 Numbers of study participants per centre

Centre Gender Control Case Total

Amsterdam Male 4 4 8

Female 20 20 40

Total 24 24 48

Ghent, Belgium Male 0 4 4

Female 0 26 26

Total 0 30 30

Leuven, Belgium Male 1 1 2

Female 9 8 17

Total 10 9 19

Cambridge Male 8 4 12

Female 22 5 27

Total 30 9 39

Italy Male 0 0 0

Female 10 33 43

Total 10 33 43

All centres Male 13 13 26

Female 61 92 153

Total 74 105 179

Mean age (SD) for controls was 63.0 (9.2) years, n=74; and for cases,
it was 63.0 (8.3) years, n=105
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smaller and some domains did not improve at all. Similar
observations were made for the total score of these
questionnaires (Fig. 3). Patients with a fracture on the right
side had significantly higher scores immediately after the
fracture for the IOF physical function domain [right vs left,
median (interquartile range, IQR): 89 (75, 96) vs 71 (61,
86), P=0.002]. A fracture on the dominant side was
associated with higher scores than a fracture on the non-

dominant side with regard to physical function [89 (75, 96)
vs 70 (59, 82), P<0.001] and overall score [67 (54, 79) vs
56 (47, 67), P=0.016]. The latter is shown in Fig. 4.
Patients undergoing surgical treatment had lower scores of
Qualeffo-41, indicating better quality of life, on general
health (P=0.013) and mental health (P=0.004) than
patients with non-surgical treatment. Patients using anal-
gesics had a higher scores of the IOF-wrist fracture

Table 3 Discriminatory capacity of IOF-wrist questions

IOF-wrist question N Unadjusted Adjusteda

OR (95% CI) p value OR (95% CI) p value

Do you still have pain in the fractured forearm or hand? 160 69.9 (18.0, 272) <0.001 211 (31.6, 1413) <0.001

Do you have numbness or “pins and needles” in the fractured
forearm or hand?

160 9.9 (3.5, 27.7) <0.001 11.1 (3.7, 33.0) <0.001

Do you have stiffness in the fractured forearm or hand? 157 13.7 (4.8, 38.9) <0.001 14.8 (5.1, 42.9) <0.001

Are you disturbed by the deformity of your fractured forearm? 154 7.5 (2.9, 19.9) <0.001 8.4 (3.1, 23.2) <0.001

Can you wash or blow dry your hair? 174 34.0 (9.6, 121) <0.001 47.4 (11.8, 190) <0.001

Can you turn a door key or unscrew the lid of a jar? 176 8.4 (4.4, 15.9) <0.001 9.0 (4.6, 17.6) <0.001

Do you have problems with doing your work or home work? 176 9.3 (4.9, 17.8) <0.001 9.8 (5.0, 19.1) <0.001

Do you have problems with typing or writing? 173 6.4 (3.1, 13.4) <0.001 7.2 (3.5, 14.9) <0.001

Can you use private transport, e.g. drive a car or use a bicycle? 175 9.7 (4.2, 22.5) <0.001 13.3 (4.7, 37.5) <0.001

To what extent has your fractured forearm interfered with
your activities during the last week?

161 21.0 (6.2, 71.2) <0.001 118 (5.7, 2454) 0.002

Do you need help from your friends or relatives because
of your forearm fracture?

162 12.3 (4.4, 35.0) <0.001 13.1 (4.2, 41.2) <0.001

Would you say that your quality of life has declined during
the last three months because of your forearm fracture?

150 37.7 (5.3, 266.2) <0.001 38.0 (5.2, 276) <0.001

a Adjusted for centre, age and gender

Table 4 Discriminatory capacity of IOF-wrist and Qualeffo-41 (spine) domains

N Unadjusted Adjusteda

OR (95% CI) p value OR (95% CI) p value

IOF-wrist

Pain 160 1.19 (1.12, 1.25) <0.001 1.24 (1.15, 1.34) <0.001

Upper limb symptoms 161 1.15 (1.09, 1.21) <0.001 1.16 (1.10, 1.22) <0.001

Physical function 176 1.17 (1.10, 1.24) <0.001 1.20 (1.10, 1.31) <0.001

General health 150 1.16 (1.07, 1.25) <0.001 1.16 (1.07, 1.25) <0.001

Overall score 176 1.21 (1.13, 1.30) <0.001 1.24 (1.13, 1.36) <0.001

Qualeffo-41 (spine)

Pain 178 1.01 (1.00, 1.03) 0.053 1.01 (1.00, 1.03) 0.067

Physical function 179 1.14 (1.10, 1.18) <0.001 1.15 (1.11, 1.20) <0.001

Social function 179 1.05 (1.03, 1.07) <0.001 1.05 (1.04, 1.07) <0.001

General health 179 1.03 (1.02, 1.05) <0.001 1.03 (1.02, 1.05) <0.001

Mental health 179 1.03 (1.01, 1.05) <0.001 1.04 (1.02, 1.06) <0.001

Overall score 179 1.13 (1.09, 1.17) <0.001 1.14 (1.10, 1.19) <0.001

a Adjusted for centre, age and gender
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questionnaire on pain (P=0.009), on physical function
(P=0.001) and a higher overall score (P=0.002) than
patients not using analgesics.

Utility data could be calculated from the EQ-5D results.
Immediately after the fracture, the utility was 0.59,
increasing to 0.76 after 3 months and to 0.80 after 1 year.
Assuming that the quality of life and the utility after 1 year
are similar to that before the fracture, the utility loss due to
the distal radius fracture is more than 0.20 in the first
weeks. Most of the utility loss was regained after 3 months.

Discussion

The results from this study show that the IOF-wrist fracture
questionnaire has an adequate repeatability, since the kappa
statistic was moderate to good for most questions and quite
similar to data obtained with Qualeffo-41 [10]. The interval
of 2 weeks for test–retest repeatability may have negatively
influenced the kappa statistic, as quality of life might
change in these 2 weeks. The internal consistency was
excellent as follows from the very high Crohnbach alpha,
similar to that for Qualeffo-41 [10].

The IOF questionnaire on distal radius fracture discrim-
inated well between patients with distal radius fracture and
controls, as can be concluded from the high odds ratios.
Similar data have been obtained with Qualeffo-41 [10]. The
12 questions discriminated to a similar degree between
patients and control subjects, as should be expected,
because the items were identified in a focus group of
patients with wrist fracture. The discrimination was
excellent on all questions, regarding upper limb symptoms,
physical function and general health.

The 1-year follow-up in the patients with wrist fracture
showed adequate responsiveness to change, since the
median score of the IOF-wrist questionnaire decreased
from 60 to 25 after 3 months and to less than 10 (on a scale
of 100) within a year. The improvement was very rapid in
the first 3 months after the fracture followed by a slower
improvement up to 1 year. Whether improvement may still

Table 5 Comparison of IOF-wrist domain and EQ-5D scores over time

IOF-wrist EQ-5D

Pain Upper limb symptoms Physical function General health Overall score Overall score

Baseline 50 (25, 50) 25 (8, 42) 75 (61, 93) 75 (50, 75) 60 (50, 73) 0.59 (0.26, 0.72)

104 104 105 92 105 104

6 weeks 25 (25, 50) 29 (8,42) 57 (36, 79) 50 (25, 75) 48 (31, 65) 0.66 (0.59, 0.78)

0.002 0.688 <0.001 0.001 <0.001 <0.001

98 98 98 95 98 97

3 months 25 (25, 50) 25 (8, 42) 25 (11, 46) 25 (0, 50) 25 (13, 46) 0.76 (0.66, 0.88)

<0.001 0.007 <0.001 <0.001 <0.001 <0.001

89 89 89 88 89 85

6 months 25 (0, 50) 17 (8, 33) 14 (0, 33) 25 (0, 50) 15 (4, 34) 0.78 (0.69, 1.00)

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001

87 87 87 87 87 86

12 months 0 (0, 25) 8 (0, 25) 4 (0, 29) 0 (0, 25) 8 (2, 27) 0.80 (0.69, 1.00)

<0.001 <0.001 <0.001 <0.001 <0.001 <0.001

87 87 87 86 87 85

Data presented as: median score (IQR)

p value for difference between time point score and baseline score

No. of subjects

1
1.

1
1.

2
1.

3
1.

4

O
dd

s 
ra

tio

Pain UL PF SF GH MH Total

IOF-Wrist Qualeffo-Spine

UL = Upper Limb Symptoms; PF = Physical Function; SF = Social Function
GH = General Health; MH = Mental Health 

Adjusted for centre, age and gender

Odds ratio and 95% CI, by domain

Fig. 1 Odds ratios for domain scores of the IOF-wrist questionnaire
and Qualeffo-41 (spine) questionnaire in patients with wrist fracture vs
control subjects
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continue to occur after 1 year cannot be answered by this
study. A similar course of improvement, i.e. fast improve-
ment during the first 3 months, followed by a slower
improvement to (almost) complete recovery at 1 year after
the fracture, has been observed with other questionnaires
and physical assessment, i.e. handgrip strength [13, 15]. As
can be expected, fractures on the right side had a higher
impact on quality of life than fractures on the left side. This
effect was even more marked for the dominant versus non-
dominant side. This confirms the face validity of the IOF-
wrist fracture questionnaire.

Quality of life could not be measured before the fracture,
but it is likely that it is similar or better than the estimate at
12 months after the fracture. The major decrease in quality
of life was present during the first 6 months after the
fracture. The loss of quality of life after wrist fracture may
have been somewhat underestimated due to the exclusion
criteria, since patients with comminuted fractures were
excluded as well as patients with recent clinical vertebral
fracture or other osteoporotic fracture. There was some loss

to follow-up, which may also have influenced the results a
little.

The utility loss after distal radius fracture was 0.14
during the first 3 months and 0.03 during the second
3 months assuming that utility was 0.80 at baseline similar
to the value at 12 months. It indicates loss of QALY of
about 0.09 during the first half year and 0.02 during the
second half year. The total loss after wrist fracture adds up
to 0.055 QALY. This result is similar to a previous study on
quality of life after distal radius fracture [13]. In the
previous study, the total quality of life lost was 0.05 QALY.
An expert panel of the National Osteoporosis Foundation
(NOF) estimated the quality of life loss after wrist fracture
at 0.0464 in the first and 0.0006 in the second year after the
fracture [16]. However, the QALY loss in the second year
could increase to 0.30 in the case of dependency after the
fracture according to the panel [16]. Thus, the QALY loss
may depend on the age of the patient, the type of fracture
and complications such as complex regional pain syn-
drome, all causing dependency of the patient on others. A
similar variation was reported by the panel of the NOF
regarding quality of life loss in the first year after vertebral
fracture, ranging from 0.05 in a vertebral deformation to
0.50 QALY in a clinical fracture with severe pain [16].
Classification of vertebral fractures at diagnosis and a
follow-up study on quality of life should be performed to
better define the utility losses. The problem is that the onset
of a vertebral deformity is often not known, as it may be
asymptomatic.

Besides the new IOF instrument and the EQ-5D, other
instruments have been used to assess recovery after wrist
fracture. The disability of the arm, shoulder and hand
(DASH) questionnaire, the patient-rated wrist evaluation
(PRWE) and the short form 36 (SF-36) were combined with
physical response measures in 59 patients with distal
radius fracture [15]. In this study, the questionnaires
were highly responsive in the first 3 months after the
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fracture when physical testing was not possible. The PRWE
was more responsive than the DASH, and these two were
more responsive than the SF-36, which is a generic quality
of life instrument. The PRWE is a specific wrist question-
naire and the DASH is an upper limb questionnaire.
Another analysis came to similar conclusions [17]. In our
study, the specific IOF instrument was more responsive
than the generic EQ-5D and the Qualeffo-41, which is a
specific vertebral fracture questionnaire.

Strengths of our study include the design of our
questionnaire after focus group interviews, the compar-
ison with a generic instrument generating utility values
and the longitudinal multicenter design. A limitation of
our study is that the follow-up time points were not
always strictly adhered at. However, when restricting
the analysis to the subjects whose follow-up was within
a strict time frame (e.g., 5–7 weeks for the 6-week time
point), this did not change the results. Another weak-
ness of our study is the fact that we did not compare
our questionnaire with existing instruments such as
DASH and PRWE. In addition, physical assessments
such as handgrip strength were not done in our study.

In conclusion, the IOF-wrist fracture questionnaire
appears to be a reliable and responsive quality of life
questionnaire, showing sufficient repeatability, high
internal consistency and adequate sensitivity to change.
It is ready for use in patients with wrist fracture,
preferably in combination with Qualeffo-41 for overall
evaluation of quality of life with regard to osteoporosis.

Acknowledgements The International Osteoporosis Foundation is
acknowledged for its support in the design and performance of the study.

Conflicts of interest None.

Open Access This article is distributed under the terms of the
Creative Commons Attribution Noncommercial License which per-
mits any noncommercial use, distribution, and reproduction in any
medium, provided the original author(s) and source are credited.

Members of Working Group for Quality of Life
M.L. Bianchi, University of Milan, Italy
S. Boonen, University of Leuven, Belgium
P.M. Christensen, University of Odense, Denmark
C. Cooper, University of Southampton, UK
J.P. Devogelaer, St. Luc University Hospital, Brussels, Belgium
M. Diaz Curiel, Fundacion Jimenez Diaz, Madrid, Spain
J. Eisman, University of New South Wales, Australia
D. Felsenberg, Freie Universität Berlin, Germany
S. Goemaere, Ghent University Hospital, Belgium
O. Johnell, Lund University, Malmö, Sweden (deceased)
J. Kanis, University of Sheffield, Sheffield, UK
A. Leplege, Hôpital de Bicêtre, Le Kremlin Bicêtre Cedex, France
P. Lips, Vrije Universiteit Medical Center, Amsterdam, The Netherlands
G. Lyritis, “Th. Garofalidis” Athens University, Athens, Greece
J. Morales Torres, Mexico
M. McClung, Oregon Osteoporosis Center, USA

T. O’Neill, University of Manchester, UK
J. Reeve, University of Cambridge, UK
J.Y. Reginster, University of Liège, Belgium
J. Stepan, Charles University Praque, Czech Republic

Appendix

IOF-wrist fracture questionnaire
Quality of life questionnaire for patients with wrist

fracture.
All questions regard the situation in the last week, except

question 12.
All questions should be answered irrespective of the side

of fracture and the side of dominance.

1)   Do you still have pain in the      O   not at all 

 fractured forearm or hand?        O   a little 

O   moderately 

O   quite a lot 

O   very much 

2) Do you have numbness or  O   not at all 

   "pins and needles" in the  O   a little 

     fractured forearm or hand?    O   moderately 

O   quite a lot 

O   very much 

 

3)    Do you have stiffness in the O  not at all 

fractured forearm or hand? O  a little 

O  moderately 

O  quite a lot 

O  very much 

4) Are you disturbed by the deformity of  O  not at all 

your fractured forearm? O  a little 

O  moderately 

O  quite a lot 

O  very much 

5) Can you wash or blow dry your hair?   O

 O

 O

 O

   without dif-
     ficulty 
   with a little 
     difficulty  
   with modera-
     te difficulty

O   with great dif-
     ficulty 

impossible
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6) Can you turn a door key or unscrew      O

 O

 O

 O

 O

   without dif-
      ficulty 

    the lid of a jar?        with a little 
      difficulty 
   with modera-
      te difficulty
   with great 
      difficulty 
   impossible 

7) Do you have problems with doing your O

 O

 O

 O

 O

   no difficulty

       work or homework?          a little diffi-
     culty 
   moderate 

    difficulty 
   may need 

   some help
   impossible  

8) Do you have problems with typing     O

 O

 O

 O

 O

   no difficulty

  or writing?    a little diffi-
     culty 
   moderate 

   difficulty
   great 
     difficulty 
   impossible  

9) Can you use private transport    O   no difficulty

     e.g. drive a car or use a bicycle?             O

 O

 O

   a little diffi-
     culty 

   moderate 
    difficulty

O   great 
     difficulty 
   impossible  

10) To what extent has your fractured forearm O  not at all 

  interfered with your activities during the last O   a little 

  week? O   moderately

O  quite a lot 

O   very much 

11) Do you need help from your O   never 

       friends or relatives because of your                          O   1 day per 
    week or less

       forearm fracture?                                  O

 O

   2-3 days per 
    week 
   4-6 days per 
    week 

O   every day

12) Would you say that your quality             O    not at all 

       of  life has declined during the last                          O    a little    

  three months because of your                     O    moderately

       forearm fracture?                                  O

 O

   quite a lot 

   very much 
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