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Background: The Oxford Elbow Score (OES) is an English-language questionnaire specifically designed
to evaluate surgical elbow outcomes. This scoring system has been translated into other languages. Given
the lack of an Italian version of the OES, the present study was designed to establish, culturally adapt, and
validate the Italian version.
Methods: The OES questionnaire was culturally adapted to Italian patients in accordance with the literature
guidelines with a pilot phase including seven patients with elbow problems and seven healthy subjects. The
study includes 110 participants from three hospitals, who underwent elbow surgery for acute (70%) or
chronic diseases. At least one month after elbow surgery, at the “index visit”, the physician completed the
Mayo Elbow Performance Index and patients completed the following questionnaires: the Italian OES, the
shortened version of the Disability of Arm, Shoulder and Hand Questionnaire (QuickDASH) and the Short-
Form 36 Health Survey. Internal consistency was evaluated using Cronbach's alpha. Reproducibility was
assessed using the intraclass correlation coefficient in ten patients who completed the OES again two-three
days after the index visit. Construct validity was assessed using Spearman correlation coefficients.
Responsiveness was evaluated in 68 patients who answered the questionnaires four months after the index
visit, using the Wilcoxon signed-rank test, the effect size and the standardized response mean calculation.
Results: Cronbach's alpha was excellent: 0.86 (0.82-0.90) for OES pain, 0.92 (0.90-0.94) for OES function,
and 0.90 (0.87-0.93) for OES social/psychological. The intraclass correlation coefficient was 0.94 (0.78-
0.98) for OES pain, 0.91 (0.71-0.97) for OES function, 0.95 (0.83-0.98) for OES social-psychological and
0.93 (0.76-0.98) for OES total. The Spearman r was >0.7 for OES pain and QuickDASH, for OES function
and both QuickDASH and Mayo Elbow Performance Index, and for OES social-psychological and Quick-
DASH. Regarding responsiveness, the mean of the changes between the two visits ranged from 33.9 for
OES pain, to 44 points for OES function and OES social/psychological. The effect size and the standardized
response mean were >0.8 for all OES domains.
Conclusion: This study demonstrates that the Italian version of the OES, translated in accordance with
the international standardized guidelines, is reliable, valid, and responsive in patients who have
undergone elbow surgery.

© 2020 The Author(s). Published by Elsevier Inc. on behalf of American Shoulder and Elbow Surgeons.
This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-
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Clinical rating systems represent the current standards
to measure general health, regional, joint- and disease-specific
outcomes, and they can be divided into physician-rated and
patient-rated questionnaires.18 Physician-rated questionnaires are
objective tools which use clinical and functional measurements,
whereas patient-reported outcome measures focus on a patient's
subjective experience in relation to a health condition and its
therapy. These different perspectives may lead to similar results
and should be complementary to assess any clinical outcomes.
However, any measuring instrument used should prove to be reli-
able, valid and responsive (sensitive to change), as well as accept-
able to patients. Furthermore, these properties should be tested on
reference groups of patients similar to those being studied, thereby
ensuring the validity of a tool from both a linguistic and a cultural
perspective.10

In the field of elbow-specific rating systems, many question-
naires have been developed in recent decades. A systematic review
of the literature identified 12 of them, and the authors concluded
that the only elbow-specific rating system validated using high-
quality methodology is the Oxford Elbow Score (OES).27 The OES
is a patient-administered patient-reported outcome measure,
specific for elbow surgery, validated on heterogeneous pop-
ulations.6 Some authors demonstrated that a single-assessment
numeric evaluation24 or a subjective elbow value25 (both ranging
from 0 to 100) correlates highlywith the OES24 and theMayo Elbow
Performance Index.25 Nevertheless, a single indicator may be
difficult to interpret and clinicians need to knowwhich dimensions
are affected by the pathology to choose a suitable treatment for a
specific patient.

Cross-cultural adaptation and validation of the OES have already
been done in five languages: Dutch,7 Danish,22 Persian,9 Turkish,28

and German.20 An adaptation to the Italian language and culture
has not yet been done. The purpose of the present study is to
translate and adapt the OES questionnaire to Italian culture and to
test it for psychometric proprieties such as reliability, validity, and
responsiveness.
Materials and methods

This multicenter, prospective cohort study was performed in the
Orthopedic Department of three hospitals located in Northern Italy,
from July 2018 to February 2020. The OES copyright owners have
granted us the license to use the original version of the OES. The
ethics committees approved the study and all participants gave
their informed written consent. The study was registered in
ClinicalTrial.gov (registry no. NCT03727516).
Translation and adaptation process

The translation and cross-cultural adaptation of the original
version of the OES to the Italian language and culture was done in
accordance with the current literature guidelines3 and the stan-
dards provided by the Isis Outcomes Translation and Linguistic
Validation Process (https://innovation.ox.ac.uk/clinical-outcomes/
services/translation-linguistic-validation/).

For the forward translation, two native Italian speakers, one of
them being a physician experienced in medical translation,
translated the OES into Italian. A consensus committee made up of
two orthopedic surgeons, a psychologist, an epidemiologist, a
physiatrist, an anesthesiologist and a representative of a patients'
association analyzed the two different Italian translations. The
committee discussed the translations in accordance with Italian
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culture, resolved any discrepancies by consensus and created a
reconciled version (version 1) of the OES. This consensus version
was translated back into English by two others nonmedical pro-
fessional native English translators. Neither of the translators was
aware of the OES original version and of the concepts investigated.
No major language problems were found in the forward- and
back-translations of the OES. The only minor problem encoun-
tered was the different synonyms used by the two different
translators, for example, “Ha avuto difficolt�a nel sollevare oggetti
in casa, come ad esempio gettare la spazzatura, a causa del Suo
problema al gomito?”; “putting out the rubbish” could be trans-
lated into Italian as “gettare la spazzatura” or “portare fuori la
spazzatura” or “buttare la spazzatura”. In terms of cross-cultural
adaptation, the consensus committee chose the first option
because the term “gettare” recalls an action performed by the
elbow joint. At the end of this phase, the consensus committee
provided a new consensus version (version 2) which was
semantically and grammatically equivalent to the original version
of the OES. At this stage, the experts finalized the Italian version of
the OES.

The Italian OES versionwas tested in a pilot phase, where it was
administered to seven patients (four women and three men;
average age of 68.8 years, standard deviation (SD) 11.4; education
9.8 years, SD 4.5 years) with elbow pathologies, and to seven sex-
and age-matched healthy volunteers (four women and three men,
average age of 62.7 years, SD 11.8; education 10.1 years, SD 5.0
years). The time taken to answer the Italian version of the OES, the
number of missing items and the perceived difficulty, measured
using the numerical rating scale (NRS) ranging from 0 to 100, were
collected. All the participants completed the questionnaire and the
project manager (SP) reviewed the comments, discussed themwith
the consensus committee and delivered the final version of the OES
ready for the present study.
The patients

The orthopedic department of two hospitals began collecting
data in July 2018, whereas the orthopedic department of the third
hospital started the study in November 2018. All centers finalized
patient recruitment in February 2020.

The study involved all adult patients who underwent at least
one follow-up visit at the outpatient clinics more than one month
after elbow surgery. During that visit, the patients were asked to
participate in the study and, if they consented, the visit was
considered an “index visit”. The inclusion criteria were as follows:
�18 years of age, ability to speak and understand the Italian lan-
guage, and to have undergone elbow surgery due to trauma (distal
humerus, radial head, proximal ulna fractures, terrible triad, elbow
dislocation, distal biceps rupture) or osteoarthritis (post-traumatic
and degenerative osteoarthritis, heterotopic ossifications, and
stiffness after previous elbow surgery), epicondylitis or rheumatoid
arthritis. Five occupational diseases were included, while bilateral
elbow disorders and multiple-trauma patients were excluded. The
variables collected included the following: age (years), gender,
body mass index, education (number of years), employment
(employed, retired, unemployed, or student), dominant upper limb
and operated limb, diagnosis, dates of surgery, and outpatient
follow-up visits.

Those consenting to participate in the study received the patient
questionnaires at the time of the index visit. They either personally
completed them or were called by the investigator to provide
answers by phone, if they preferred this latter option. To assess the

http://ClinicalTrial.gov
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test-retest reliability, ten patients were asked to answer the OES by
phone two to three days after the scheduled follow-up visit.
Moreover, the patients who had received any prescriptions from
the orthopedic specialist and had scheduled a subsequent follow-
up visit were requested to answer the study questionnaires again
at the new visit, where they received a new copy of the Italian
version of the OES.

Research instruments

The OES was originally developed and validated by Dawson
et al6 in 2008 to assess the outcomes of elbow surgery. It is
currently the only rating scale that can be recommended with
confidence for use in a clinical setting, as stated by The et al.27 The
questionnaire refers to the period of “the past four weeks” and
consists of 12 items grouped in the following three domains: pain,
function and social/psychological. Each domain includes four items,
each of which is scored from 0 to 4, with higher scores denoting
greater severity. The total OES ranges from 0 to 48 and the score of
48 (normal elbow) is independent of age, sex, and hand domi-
nance.14 Individual domain scores can be converted into a metric
score of 0-100 (lower scores representing greater severity).6 Usu-
ally, the patient completes a hard-copy questionnaire of the OES on
their own. Cronbach's alpha coefficient, used to assess reliability of
the OES domains in the original study, was >0.8 for all of them.6 The
minimal clinically important difference was around 10 on average
for the OES function scale, and around 18 for both the OES pain and
social-psychological scales.5 The validity of the OES was assessed
using good or excellent quality methods and all of its measurement
properties were favorable.27

The Mayo Elbow Performance Index (MEPI)19 is an instrument
introduced in 1993, used to assess the limitations caused by pa-
thologies of the elbow during daily activities. It is completed by the
physician and consists of the following four parts: pain (scored 0,
15, 30, or 45 points), ulnohumeral motion (scored 5, 15, or 20
points), stability (scored 0, 5, or 10 points), and ability to perform
five functional tasks (each scored 0 or 5 points). The total score
ranges from 5 to 100 points, with lower scores indicating greater
severity. The function of the elbow is considered excellent (total
score � 90), good (75-89), modest (60-74), and poor (<60).

The shortened version of the Disability of Arm, Shoulder and
Hand Questionnaire (QuickDASH)13 consists of 11 items used to
measure physical function and symptoms in patients with any
musculoskeletal disorders of the upper limb. The questionnaire
refers to the previous week and each item has five response options
(1 no difficulty; 2 mild difficulty; 3 moderate difficulty; 4 severe
difficulty; 5 unable). A formula makes it possible to calculate the
final score which ranges from 0 (no disability) to 100 (the greatest
possible disability). The minimal important change for the Quick-
DASH is 11.7.15 We administered the version of QuickDASH vali-
dated for the Italian context.21

The Short-Form 36 Health Survey (SF-36) is a widely used
questionnaire to assess health-related quality of life.29 The
questionnaire refers to the four previous weeks, and measures
eight dimensions of health reporting a score from 0 (worst) to 100
(best) for each dimension. Higher scores mean better functioning.
Specifically, the dimensions are as follows: physical functioning
with ten items, role physical (RP) with four items, bodily pain
with two items, general health with five items, vitality with four
items, social functioning (SF) with two items, role emotional with
three items, and mental health with five items. Differences in
SF-36 scores of more than five points were reported as clinically
meaningful.30 We administered the validated Italian version of
SF-36.2
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Statistical analyses

Categorical data are presented as a percentage (%). Descriptive
statistics including means, SDs and ranges were calculated for the
demographic and clinical characteristics of the patients.

A type-I error in two-tailed tests was considered significant
(P < .05). Statistical analysis was performed using the following
software packages: SPSS (released 2011. IBM SPSS Statistics for
Windows, Version 20.0; Armonk, NY, USA), STATA (StataCorp.
2015, Stata Statistical Software: Release 14, College Station, TX,
USA), and MedCalc (MedCalc for Windows, version 12.7.8.0,
MedCalc Software, Ostend, Belgium). The Shapiro-Wilk test
showed that variables of OES, MEPI, and QuickDASH were not
normally distributed. Therefore, nonparametric tests were used.

As far as the reliability of the Italian version of the OES is con-
cerned, we assessed the internal consistency of the questionnaire
using Cronbach's alpha coefficient with 95% confidence interval (CI)
to analyze the answers given by the patients at the index visit.
Cronbach's a was considered acceptable when it exceeded 0.7026

and excellent when it exceeded 0.80.1

To assess the test-retest (intraobserver) reliability, we used the
intraclass correlation coefficient (ICC) with 95% CI in the group of
patients who answered the OES twice, that is, once at the index visit
and once two to three days later. The ICC value was considered
excellent when � 0.75.11

The construct validity was tested by determining the relation-
ship between the Italian version of the OES and the scores of MEPI,
QuickDASH, and SF-36 questionnaires. The Spearman correlation
coefficient (r) was used and r values were interpreted as high
(0.70-0.89) and very high (0.90-1.00).8

Responsiveness was evaluated in the patients who had
answered the study questionnaires at the index visit and again at a
follow-up visit scheduled after any prescriptions. To assess the
ability of the tool to find a statistically significant difference, we
used the paired Wilcoxon signed-rank test. To assess the ability of
the tool to reflect clinically significant changes over time, we
calculated the effect size (ES) and the standardized response mean
(SRM). The ES was computed as the average difference between the
follow-up score and the index visit score (average change score)
divided by the SD of the index visit score.16 The SRMwas calculated
as the average change score divided by the SD of the change scores.
The ES and SRM scores were interpreted as follows: a value of 0.2-
0.4 was considered a small effect, 0.5-0.7 a moderate effect, and �
0.8 a large effect.4

Moreover, we evaluated floor and ceiling effects by calculating
the number of participants who had the best or worst OES possible
values at the index visit.

Sample size calculation

In accordancewith the general rule of thumb, we calculated that
Cronbach alpha required ten patients per item, thus suggesting a
sample size of 120 patients.23 At the end of February 2020, the
outbreak of COVID-19 strongly affected the country, and especially
the regions where the study was performed. Therefore, we had to
interrupt the study after the collection of data from 110 patients.

As regards the test-retest reliability of the Italian version of the
OES, to detect a correlation coefficient � 0.80, with alpha 0.05 and
power 0.80, a sample size of ten cases is required. Concerning
responsiveness, we used the values reported by Dawson et al (OES
function 56.2 ± 24.8, OES pain 45.4 ± 25.3, and OES social/psy-
chological 43.3 ± 23.6) for the calculation.6 The sample size needed
to detect a difference of 20% between values of OES at the two
different times, with P < .05 and power >0.80, is of 38, 61, and 59
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patients, respectively. Considering a dropout of 10% of cases, for this
analysis we decided to collect data from 68 patients.

Results

In the pilot phase, which was performed to test the OES Italian
consensus version, the average time taken to answer the OES was
four minutes and there were no missing items for either of the
groups, that is, patients and healthy subjects. Four patients and four
healthy subjects out of all the participants rated perceived difficulty
as zero (NRS 0-100). The NRS reported by the remaining patients
ranged from 30 to 40 and those reported by the remaining healthy
subjects ranged from 10 to 20. In addition, the patients did not ask
for supplementary instructions and explanations to answer the
questions.

One hundred ten patients participated in the study to validate
the Italian version of the OES (Fig. 1). They answered the study
questionnaires at the index visit, an average of 3.1 months (SD 2.2,
median 2 months) after surgery on the elbow. Eighty-two of them
(75%) personally completed the hard-copy questionnaires and 28
(25%) answered by phone when called by the investigator. How-
ever, the physician completed the MEPI at the time they examined
the patient. There were no missing items in the patient question-
naires. The demographic and clinical characteristics of the study
participants are reported in Table I.

Regarding the reliability of the Italian OES version, Cronbach's
alpha was 0.86 (95% CI 082-0.90) for OES pain, 0.92 (95% CI
0.90-0.94) for OES function, and 0.90 (95% CI 0.87-0.93) for OES
social-psychological. The test-retest reliability was assessed in
ten patients (six men and four women), with an average age of
54.5 years (SD 21.4, median 61 years), and education 11.6 years
(SD 3.5, median 13 years). These patients answered the OES twice,
at an interval of two to three days. The ICC was 0.94 (95% CI
0.78-0.98) for OES pain, 0.91 (95% CI 0.71-0.97) for OES function,
0.95 (95% CI 0.83-0.98) for OES social-psychological, and 0.93
(95% CI 0.76-0.98) for OES total.

Construct validity is shown in Table II, where the Spearman
correlation coefficient was >0.7 for OES pain and QuickDASH, for
OES function and both QuickDASH and MEPI, and for OES social-
psychological and QuickDASH. OES pain was highly related to
none of the SF-36 domains, OES functionwith physical functioning,
RP, SF, and role emotional domains, and OES social-psychological
with RP, bodily pain, and SF domains.
Test-retest of OES 
2 days after Index visit

10 patients

Index visit 
110 patients

Assessment of OES, MEPI, Quick-
DASH, SF-36

Elbow 
Surgery 

2

OES Assessm

Figure 1 OES timeline assessmen
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Responsiveness was assessed in 68 patients, for whom the or-
thopedic specialist, at the index visit, had scheduled a subsequent
follow-up visit. The average interval elapsed between the index
visit and the follow-up visit was four months (SD 0.8, median four
months). Of the 68 patients, 36 were men and 32 women, their
average age was 47.8 years (SD 16.4, median 46.5 years), and edu-
cation 13.5 years (SD 3.0, median 13 years). Forty-nine patients
(72%) were employed, 14 (20%) retired, and only five were unem-
ployed. However, 49 patients (72%) used to perform manual
activities regularly, regardless of whether they were employed or
retired. Globally, 44 patients (64%) had their dominant limb
affected. The change in the OES values at the follow-up visit, in
comparisonwith those at the index visit, wasmuch greater than 0.8
for all the OES domains (Table III).

Of the 110 patients considered at the index visit, nobody rated
zero value (floor effect) for OES pain and OES function, and six
patients (0.5%) rated zero value for OES social-psychological.
Fourteen patients (12.7%), 30 (27.2%), and seven patients (0.6%)
rated 100 value (ceiling effect) for OES pain, for OES function, and
for OES social-psychological, respectively.

Discussion

The present study shows the steps of translation and cross-
cultural Italian adaptation of the original version of the OES ques-
tionnaire to ensure that respondents understand the questions as
intended. We performed this in accordance with the standardized
literature guidelines. Moreover, we assessed the measurement
properties of the Italian version of the OES to validate it formally.

The internal consistency was assessed by Cronbach's alpha,
which is >0.8 for all OES domains. This finding demonstrates
excellent reliability, even though the size of the sample (110 pa-
tients) is slightly smaller than the one originally planned (120 pa-
tients). Moreover, our Cronbach's alpha coefficients are in line with
the highest values reported in the literature: OES pain ranges from
0.7628 to 0.89,6 OES function from 0.7928 to 0.95,9 and OES social-
psychological from 0.8015 to 0.90.7,20

The test-retest reliability is high (ICC > 0.9) for all the domains of
the Italian version of the OES. The values of ICC reported in litera-
ture range from 0.769 to 0.9922 for pain, from 0.7928 to 0.9922 for
function, and from 0.759 to 0.9922 for social/psychological. Plaschke
et al,22 in the validation study of the Danish version of OES, found
the highest values of the ICC for all the subscales. This finding could
Months

Follow-up visit
68 patients

Assessment of OES

4 6

ent Timeline

t. OES, Oxford Elbow Score.



Table I
Demographic and clinical characteristics of the patients included in the study

N % Mean ± SD Range

Patients 110
Gender
Female 56 50.9
Male 54 49.1

Age (yr) 53.6 ± 18.3 18-87
Body mass index (kg/m2) 25.1 ± 3.9 17.3-35.1
Education (yr) 12.5 ± 3.4 5-17
Employment
Employed 62 53.4
Retired 37 33.6
Non employed* 11 10.0

Side affected
Right 62 56.4
Left 48 43.6

Dominant limb affected 65 59.1
Diagnosis
Fractures/fracture-dislocations 69 62.7
Epicondylitis 8 7.3
Secondary osteoarthritis 12 11
Distal biceps tendon rupture 8 7.3
Others 13 11.7

OES
Pain 67.9 ± 23.2 19.0-100
Function 62.8 ± 31.9 12.5-100
Social-psychological 50.0 ± 30.4 0-100

MEPI 81.7 ± 15.9 40-100
QuickDASH 39.6 ± 26.4 0-86.4

SD, standard deviation; OES, Oxford Elbow Score (range 0-100, with higher score
better clinical picture); MEPI, Mayo Elbow Performance Index (range 5-100, with
higher scores indicating better clinical picture); QuickDASH, Disability of the Arm,
Shoulder and Hand, with range between 0 (no disability) and 100 (the greatest
possible disability).

* Nonemployed including students.

Table II
Spearman's correlation coefficients between the three domains of the Oxford Elbow
Score (OES), the Mayo Elbow Performance Index (MEPI), the Quick Disability of Arm,
Shoulder and Hand Questionnaire (QuickDASH) total and the domains of Short-Form
36 Health Survey (SF-36)

OES pain OES function OES social-psychological

OES pain
OES function 0.770
OES social-psychological 0.735 0.817
MEPI 0.655 0.710 0.675
quickDASH �0.782 ¡0.902 �0.87

SF-36*
PF 0.591 0.749 0.627
RP 0.611 0.729 0.736
BP 0.595 0.695 0.767
GH 0.479 0.589 0.512
VT 0.556 0.628 0.588
SF 0.626 0.750 0.748
RE 0.622 0.749 0.692
MH 0.433 0.421 0.497

* SF-36, Short-Form 36 Health Survey: PF, physical functioning; RP, role physical;
BP, bodily pain; GH, general health, VT, vitality; SF, social functioning; RE, role
emotional; MH, mental health. Correlation coefficients between 0.70 and 0.89 are
underlined and those �0.90 in bold.

Table III
OESs at the index visit and at the follow-up visit, mean of the changes in scores,
effect size, and standardized response mean

Index visit Follow-up visit Mean change P value Effect size SRM

OES pain 61.9 (22.7) 95.8 (8.6) 33.9 (19.6) <.001 1.49 1.72
OES function 51.4 (32.1) 95.4 (10.8) 44.1 (30.8) <.001 1.37 1.43
OES social 41.3 (28.9) 85.9 (18.8) 44.5 (25.5) <.001 1.54 1.74

OES, Oxford Elbow Score; SRM, standardized response mean.
Values are expressed as mean (standard deviation). P value in accordance with the
paired Wilcoxon signed-rank test.

S. Padovani, M. Capuzzo, L. Massari et al. JSES International 5 (2021) 328e333
be due to the uniformity of the study population (all had undergone
total elbow arthroplasty) and the high number of patients assessed
for test-retest reliability (4522 vs ten in the present study).

The Italian version of the OES shows an excellent correlation
with QuickDASH. OES function is highly correlated with MEPI,
whereas OES pain and OES social-psychological are moderately
correlated with MEPI. These results are in agreement with previous
studies by other researchers.6,7,9,15,28 Dawson et al found a Spear-
man's correlation coefficient value of 0.381 for OES social-
psychological and MEPI,6 whereas Plaschke et al22 reported a
high correlation between all three domains of OES and MEPI, but
they used the Pearson correlation coefficient. As far as the rela-
tionship between OES and SF-36 domains is concerned, the limited
correlation coefficients found are similar to those reported by
others.9,28 These coefficients suggest a limited effect played by the
elbow pathology on the individual's general quality of life.

The Italian version of the OES is able to detect the change four
months after the index visit. The mean of the changes between the
two visits ranges from 33.9 for OES pain to 44 points for OES
function and social/psychological (Table III). These changes are
much greater than the average values of Minimal Clinically
Important Difference (10 for OES function scale and 18 for both OES
pain and OES social-psychological).5 Accordingly, both the ES and
the SRM values are > 0.8 for all OES domains. They are larger than
those reported in literature, where ES ranges from 0.497 to 1.146 for
OES pain, from 0.567 to 0.9315 for OES function and from 0.547 to
1.4215 for OES social/psychological. However, the low values found
by de Haan et al for both ES and SRM may be due to the small
sample size (43 patients) and the short time elapsed between the
two assessments (52 days).7 The excellent responsiveness found in
our study may be due, at least in part, to the high percentage of
patients diagnosed with acute elbow lesions.
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We found a floor effect only for OES social-psychological in 0.5%
of patients at the index visit. The ceiling effect is present in 12.7%,
27.2%, and 0.6% for OES pain, function, and social-psychological,
respectively. The finding concerning OES function is in line with
Iordens et al who found a ceiling effect for OES function in 20% of
the patients six weeks after a minor injury such as elbow disloca-
tion.15 However, in our study the ceiling effect did not prevent us
from detecting a relevant change in the OES between the index visit
and the follow-up visit.

In our opinion, our study has the following strengths. First, the
study is multicenter, and the centers participated voluntarily, thus
ensuring good data collection, as evidenced by the lack of missing
items. Second, the standardized translation and cross-cultural
Italian adaptation of the original version of the OES was per-
formed in accordance with the literature. Third, the number of
patients assessed for internal consistency (110) and for respon-
siveness (68), is higher than those of other authors.6,7,9,15,20,28

Fourth, the responsiveness for OES domains was evaluated at a
fixed time (four months) after the index visit.

The study, however, also has some limitations. First, our study
population is not homogeneous for diagnosis and, consequently, for
surgical treatment. However, the OES has been validated for the
assessment after elbow surgery for both acute injury and chronic
diseases (osteoarthritis, post-traumatic stiffness, rheumatoid
arthritis, and epicondylitis).5,6 The OES validation in Danish was
performed on patients who had undergone total elbow arthro-
plasty, but the authors did not specify whether the elbow injury
was acute or chronic and did not assess responsiveness.22 More-
over, Iordens et al validated the Dutch version of the OES in patients
treated nonoperatively for traumatic elbow dislocations.15 Second,
some patients (25%) answered the OES, QuickDASH, and SF-36 by
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phone (generally, they were willing to participate in the study but
did not have the time to answer the questionnaires at the time of
the index visit). However, the verbal (phone) administration of
QuickDASH replicates clinically relevant scores of the written
QuickDASH,17 and the telephone-administration mode of SF-36 is
equivalent to and as valid as the self-administered mode.12 We do
not have information regarding the phone administration of the
OES. However, Chronbach's alpha of the 82 self-answered OES
questionnaires was >0.8 for all OES domains (0.85 for pain, 0.92 for
function and 0.91 for social-psychological).

Conclusion

Our study demonstrates that the Italian version of the OES,
translated in accordance with the international standardized
guidelines, is reliable, valid, and responsive in patients who un-
derwent elbow surgery. The OES questionnaire can now be used
with confidence also with Italian-speaking patients after elbow
surgery.
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