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ASSESSMENT PROCEDURE

The reliability and validity of the Turkish version of the oxford shoulder
instability score

Emel Sonmezera, Hayri Baran Yosmaoglua and Celal Deha Do�ganb

aDepartment of Physical Therapy and Rehabilitation, Faculty of Health Sciences, Baskent University, Baglica/Ankara, Turkey; bDepartment of
Measurement and Evaluation, Faculty of Educational Sciences, Ankara University, Cebeci/Ankara, Turkey

ABSTRACT
Background: The aim of this study was to adapt the Oxford Shoulder Instability Score to Turkish culture
and test its reliability and validity.
Methods: This study included 118 patients with shoulder instability. Confirmatory factor analyses, and
correlation coefficient between Oxford Shoulder Instability Score and Short Form 36 were calculated in
order to test construct validity. Internal consistency was tested using Cronbach’s alpha. Pearson correl-
ation were calculated to test reliability. Differential item functioning analysis was performed to detect
whether items exhibited differences according to gender.
Results: Confirmatory factor analysis indicating the single structure of the Oxford Shoulder Instability
Score was confirmed. Cronbach’s alpha was calculated as 0.87 for the whole scale. There were positive
and strong correlations between the first and follow-up assessments (r¼ 0.86, p< 0.01). The Turkish ver-
sion of OSIS showed moderate and significant correlations with domains of the SF-36 in general. Results
also showed that there was no item exhibiting differential item functioning analysis in the Turkish version
of Oxford Shoulder Instability Score.
Conclusion: The Turkish version of the Oxford Shoulder Instability Score is a reliable, valid, reproducible
and practical tool. It can be used for patients with shoulder disorders and is recommended for clin-
ical use.

� IMPLICATIONS FOR REHABILITATION

� Oxford Shoulder Instability Score is a 12-item tool measuring health-related quality of life and shoul-
der functions.

� Since the Turkish version of the Oxford Shoulder Instability Score is confirm to be a reliable, valid,
and reproducible tool, it can be used in clinics to assess the functional status in patient with shoulder
instability.

� It can be recommended to identify improvements in patients with shoulder problems for research
purposes as well.
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Introduction

Outcome measures are important for defining the functional abil-
ities and life quality of patients [1,2]. A profound examination of
outcome measures provides reliable decisions regarding treat-
ment. Moreover, outcome measures determine the baseline func-
tion of the patient at the beginning of treatment. Thus, the
progress of the treatment can be followed up. Outcome measures
can be achieved by various methods. One of the most frequently
used is questionnaires. Questionnaires are tools to assess the
patient’s own feelings about the symptoms of his/her illness [3].

Shoulder joint disorders are very common orthopedic prob-
lems around the world [4,5]. The rehabilitation process for an
injured shoulder may take a long time. Therefore, following up
the progress of rehabilitation with questionnaires is essential to
establish a proper rehabilitation program. Dawson and colleagues
[6] developed the 12-item Oxford Shoulder Instability Score (OSIS)
questionnaire to measure the quality of life of patients with
instability of the shoulder joint. OSIS consists of one major com-
ponent with 12 items. Each item is scored from 0 to 5. A higher

score indicates a worse shoulder condition. OSIS is a valid, reliable
scale that can be used to assess the functional status of patients
with shoulder instability [6].

Transcultural adaptation of OSIS has been done for many lan-
guages [7,8]. Adaptation of OSIS into the Turkish language has
not been done yet. Thus, the purpose of this study was to adapt
OSIS to the Turkish culture and to test its reliability and validity.

Materials and methods

The original version of OSIS was adapted to Turkish in this study.
Some detailed information about the sample, instruments,
adaptation process and statistical analysis of the study are pre-
sented below.

Patients

This study included 118 (mean age 52± 14) patients with shoulder
instability problem, 82 (69%) of whom were female and 36 (31%)
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of whom were male. Patients who were referred to the physio-
therapy clinic with an initial diagnosis of shoulder instability were
included in the study. The patients’ diagnose were also confirmed
using the physical examination tests [9] defined for shoulder
instability, 62 (53%) of the patients were traumatic structural, 24
(20%) of the patients atraumatic structural, and 32 (27%) of the
patients were habitual nonstructural or muscle patterning dis-
order based shoulder instability. All measurements were com-
pleted before the beginning of the physiotherapy treatment
program to prevent the possible effect of treatment on the out-
come of the scale. Table 1 presents some demographic informa-
tion about the patients.

Approval was obtained from the Baskent University Clinical
Researches Ethics Committee (KA 13/53–2013) and all patients
consented to participate in the study. Informed consent was
obtained from all individual participants included in the study.

Original version of the Oxford Shoulder Instability Questionnaire:
OSIS was originally developed and validated by Dawson and col-
leagues in 1999 [6]. The original form of OSIS has 12 items on a
single factor. Internal Consistency (Cronbach’s alpha¼ 0.91), reli-
ability (test-retest r¼ 0.97, p< 0.001) and the construct validity of
original OSIS is high [6].

Translation and cross-cultural adaptation procedure

To adapt the original version of OSIS into Turkish, the following
steps were followed [10]:
1. Conceptual definition: Each item of the original version of

OSIS was examined to ensure they would be equivalent in
Turkish. When it was ensured that all items had the same
conceptual meanings in Turkish, we proceeded to the for-
ward translation.

2. Forward translation: Forward translation was performed inde-
pendently by two translators. One of the translators had a clin-
ical and medical background relevant to shoulder rehabilitation.
The other translator was a linguistics specialist and offered a
translation that reflects the language used by the common
population. Both translators specialized in medical translations.

3. Back translation: Next, the translated version of OSIS was
back translated into English independently by another two
translators. Those translators did not see the original English
wording of OSIS. One of these translators had a clinical and
medical background and was knowledgeable about shoulder
problems. The other translator was a native English speaker.

4. Back translation review: A group of experts including the
researchers reviewed the back translations against the source
version to highlight any discrepancies in meaning or
terminology.

5. Pilot testing: The translated OSIS was pilot tested with at
least five patients who were suffering from shoulder prob-
lems. Each patient was asked during the face-to face inter-
view to comment on the wording that was difficult to
understand and to suggest alternative wording/phrasing.

6. Pilot testing review: A group of experts including the
researchers reviewed the comments on the pilot testing
report to highlight any discrepancies in meaning or termin-
ology used. The final form of OSIS was then produced.

Analysis of data

The final version was validated according to COSMIN (The
COnsensus-based Standards for the selection of health
Measurement INstruments) international guidelines [11].

Sample size analysis
The studies suggest that sample size should be calculated as 5 or
10 participants per item for the researches including multivariable
analyses [12,13]. OSIS is 12-item functional scale therefore, sample
size calculated as at least 60–120 subject in this study in order to
produce reliable result. 129 subject was asked to participate the
study. nine subjects did not attend to measurements. Study was
completed with 118 subject with shoulder instability.

Internal consistency
Cronbach’s alpha internal consistency coefficient was calculated
for OSIS in order to explore the degree of the interrelatedness
among the items in the Turkish version of OSIS.

Reliability
To assess the test–retest reliability of the Turkish version of OSIS,
118 patients from the first assessment were asked to complete
and return a second questionnaire 48 h after. The Pearson correl-
ation coefficient was calculated to explore the relationship
between the two assessments. Moreover, repeated measures t-
tests were performed to determine if there was a change in the
distribution of the scores between the two tests.

Validity
Construct Validity: SF-36 domains were also used to test the con-
struct validity of the Turkish version of OSIS. A 36-item short-form
(SF-36) was constructed to survey health status in the clinic was
developed by Ware and Sherbourne [14]. The SF-36 includes one
multi-item scale that assesses eight health concepts: (1) limita-
tions in physical activities because of health problems; (2) limita-
tions in social activities because of physical or emotional
problems; (3) limitations in usual role activities because of phys-
ical health problems; (4) bodily pain; (5) general mental health
(psychological distress and well-being); (6) limitations in usual role
activities because of emotional problems; (7) vitality (energy and
fatigue); and (8) general health perceptions. SF-36 was adapted to
Turkish by Kocyigit [15]. The Pearson correlation coefficient and
Spearman’s correlation coefficient were calculated to assess the
relationship between the Turkish version of OSIS and the SF-36
domains. The Pearson correlation coefficient requires all variable
scores to be continuous and normally distributed. Thus, the nor-
mality assumption was tested for all variables.

To define the construct validity of the Turkish version of OSIS,
confirmatory factor analyses were performed as well. The Kaiser-
Meyer-Olkin measure of sampling adequacy and Bartlett’s test of
sphericity were calculated to test if the data were suitable for fac-
tor analysis. The Kaiser–Meyer–Olkin measure of sampling
adequacy test and Bartlett’s test are two indicators of the strength
of the relationship among variables [12]. Bartlett’s test examines if
the population matrix resembles an identity matrix. After the con-
firmatory factor analysis, the model fit was assessed using the
ratio of chi-squared to degrees of freedom (v2/sd), the goodness
of fit index, the adjusted goodness of fit index, the comparative
fit index, the non-normed fit index, the root mean square error of

Table 1. Patient characteristics.

Characteristics n (%) Total

Gender
Male 36 (31%) 118
Female 82 (69%)

Age (year)
19–30 13 118
31–50 31
51 and 70 61
70 and over 9
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approximation, and the standard root mean square residual.
Table 2 presents the cutoff points for these fit indices [16,17].

Criterion Validity: Measurement invariance plays a very import-
ant role in interpreting test scores appropriately for individuals
from different populations (e.g. gender, race) [18]. One way of
assessing measurement invariance is to examine whether the
items function differentially between the groups of interest.
Differential item functioning analysis is used to identify test items
that are differentially difficult for respondents who have the same
level of knowledge, skill or ability, but differ in ways that should
be irrelevant to their performance on the test [19]. An item exhib-
its differential item functioning if the probability of answering an
item correctly or responding to a particular category differs for
individuals from different groups with the same level of profi-
ciency [20]. Differential item functioning statistics may be based
on a latent model or observed score. In this study, differential
item functioning statistics were calculated based on the observed
score according to gender. Males were defined as the reference
group and females were defined as the focal group. To detect
items exhibiting differential item functioning in the Turkish ver-
sion of OSIS, the Mantel chi-squared [21], standardized Liu-Agresti
cumulative log-odds ratio and standardized Cox’s noncentrality
parameter were calculated.

Mantel Chi-Square test is distributed as a chi-squared with one
degree of freedom (Mantel, 1963). Values greater than 3.84 (for a
type-1 error probability of 0.05) shows that the item exhibits dif-
ferential item functioning. Standardized Liu-Agresti cumulative
log-odds ratio is the Liu-Agresti cumulative common log-odds
ratio divided by the estimated standard error [22]. Standardized
Cox’s noncentrality parameter is Cox’s noncentrality parameter
estimator divided by the estimated standard error [23].
Standardized Liu-Agresti cumulative log-odds ratio and standar-
dized Cox’s noncentrality parameter values greater than 2 and
less than -2 indicate the items exhibiting differential item func-
tioning. DIFAS 5.0 software was used for the differential item
functioning analysis.

Item discrimination: The discrimination levels of the Turkish
version of OSIS items were computed to investigate whether
there was a significant difference between the total scale scores
and the factor scores of the participants from the upper and
lower 27% Upper and lower 27% technique is commonly used to
test discrimination index of both dichotomous and polytomous
items. [24]. In this study, the discrimination levels of the scale
items were calculated investigating whether there was a signifi-
cant difference between scale scores of the upper and lower 27%
of the participants. Item discrimination was calculated for the
domains of OSIS. Independent sample t-tests were performed to
determine if there was a significant difference between the scores
of the participants from the upper and lower groups.

Results

Internal consistency

The internal consistency of the Turkish version of OSIS was found
to be 0.87. This value indicates high internal consistency. All items

correlated with a total score of more than 0.5, except items 1
and 5. In each case, Cronbach’s alpha value was more above 0.85.

Reliability

The results show that there was positive and strong correlation
between the first and follow-up assessments (r¼ 0.86 p< 0.01).
Moreover, the repeated measures t-test was calculated to deter-
mine if there was a change in the distribution of the scores
between the two tests. The results show that the mean scores
of the first and second assessments were not significantly differ-
ent (t(117)=0.204 p> 0.05).

Validity
Construct validity: The results show that the Turkish version of
OSIS and its dimensions had moderate to low significant correla-
tions with most of the domains of SF-36. There was no significant
correlation between the Turkish version of OSIS and the general
health, mental health and vitality domains of SF-36. Table 4
presents the correlation between all SF-36 domains and the
Turkish version of the OSIS domains.

According to the results of the Kaiser–Meyer–Olkin measure of
sampling adequacy test, the Kaiser–Meyer–Olkin measure of sam-
pling adequacy value was 0.856. Bartlett’s test was found to be
highly significant (p< 0.001). Considering the results of the The
Kaiser–Meyer–Olkin measure of sampling adequacy test and
Bartlett’s test, the data were found to be suitable for fac-
tor analysis.

The original form of OSIS has 12 items on a single factor.
Table 3 presents the observed variables, latent variables and
abbreviations for latent variables according to confirmatory fac-
tor analysis.

The results of the confirmatory factor analysis show that the
t values for all the relations between the latent and observed vari-
ables were above the critical ratio (2.99) and are statistically sig-
nificant at the 0.01 level.

Figures 1 and 2 demonstrate the t values and standardized
coefficients, respectively.

The modification indices show that there was a significant
decrease in the v2 value when items 3–10 and 9–12 were modi-
fied. Based on reviews and expert views, it was decided that the
modifications had a theoretical basis. Following modifications, the
analysis was re-conducted and the ratio of v2 to degrees of free-
dom was calculated as 132.53\53¼ 2.55. This result indicates an
excellent fit [17]. The results of the other fit indices were as fol-
lows: the non-normed fit index: 0.92, the comparative fit index:
0.94, the goodness of fit index: 0.84, the adjusted goodness of fit
index: 0.76, the root mean square error of approximation: 0.10
and standardized root mean square residuals: 0.07. Because the
comparative fit index and the non-normed fit index values were
above 0.95, this indicates a good fit [10,20]. The standardized root
mean square residuals value was below 0.08 and also indicated a

Table 2. Fit indices and cutoff points [11,12].

Fit index Cutoff point

v2/sd �2.5 excellent fit �5 mediocre fit
The goodness of fit index - The adjusted goodness of fit index - The comparative

fit index - The non-normed fit index
�0.95 excellent fit �0.90 good fit

The standard root mean square residual - The root mean square error of
approximation

�0.05 excellent fit �0.08 good fit �0.010 poor fit

Table 3. Latent and observed variables.

Latent variable Observed variables

Shoulder instability M1, M2, M3, M4, M5, M6, M7, M8, M9, M10, M11, M12
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good fit. The goodness of fit index value indicated a mediocre fit.
The root mean square error of approximation value showed poor
fit as it was below 0.010 and the adjusted goodness of fit index
values indicated a poor fit [17,25].

These findings indicate that the ratio of v2 to degrees of free-
dom and the non-normed fit index, the comparative fit index, the
goodness of fit index and standardized root mean square resid-
uals values were at the expected level and indicated a good to
mediocre fit. Although the adjusted goodness of fit index value
was a bit lower and the root mean square error of approximation
value was a bit higher than expected, the single factor structure
of OSIS was confirmed.

Criterion Validity: No items in the Turkish version of OSIS exhib-
ited differential item functioning according to gender. These find-
ings suggest that the items of OSIS are not biased regarding the
gender of the patient. The differential item functioning results
according to Mantel chi-squared, Standardized Liu-Agresti cumula-
tive log-odds ratio and standardized Cox’s non-centrality param-
eter are presented in Table 5.

As shown in Table 5, the Mantel values for all items varied
between 0.004 and 3.53. There was no item greater than the crit-
ical value of 3.84. Thus, no items exhibit differential item

functioning according to the Mantel chi-squared test. According
to the standardized Liu-Agresti cumulative log-odds ratio results,
no items exhibiting differential item functioning were detected,
since there were no values greater than 2 or less than -2 (standar-
dized Liu-Agresti cumulative log-odds ratio values for all items
ranged between -1.205 and 1.745). The standardized Cox’s non-
centrality parameter values ranged between 1.87 and 1.17; thus,
no item exhibited differential item functioning since no values
were greater than 2 or less than �2.

Item discrimination: The test results indicate that the mean of
each item of the Turkish version of OSIS was higher for the upper
27%; this difference was significant at the 0.01 level. This result
shows that the items of OSIS could discriminate between partici-
pants in the lower and upper 27% (Mean ± SD for upper 27%,
lower 27%, and remaining groups: 45.5 ± 13.29, 27.22 ± 2.44, and
36.3 ± 3.09, respectively). In other words, the discrimination level
of the Turkish version of OSIS was high.

Discussion

Main findings of this study suggested that the Turkish version of
OSIS was reliable. The correlation between the pre- and post-tests
was high. Additionally, there was no significant difference
between the means of the pre- and post-tests. These results are
consistent with the values for the original version of OSIS, which
was found to be a valid and reliable tool to assess the functional
status of a patient with shoulder instability.

The findings of our study also suggested that the Turkish ver-
sion of the OSIS is valid. The construct validity results also identi-
fied that the Turkish version of OSIS has moderate and significant
correlations with the domains of the SF-36 in general. There was
an insignificant correlation between the Turkish OSIS version and
the general health and vitality and mental health domains of the
SF-36. This finding is also consistent with the original study
describing the development of OSIS in that there was also a

Table 4. Correlation between SF-36 and OSIS domains.

MOS SF-36
Correlation with

Turkish version of OSIS
Correlation in

original version of OSIS�
Physical functioning �0.34�� �0.71��
Social functioning �0.32�� �0.58��
Pain �0.59�� �0.70��
Role physical �0.54�� �0.69��
Role emotional �0.37�� �0.30��
Vitality �0.12 �0.20
Mental health �0.14 �0.35��
General health �0.02 �0.08
�The data were taken from the validation study of original version of OSIS [6].��p< 0.01.

Figure 1. t values for the relation between latent and observed variables.
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nonsignificant correlation between the original OSIS and the gen-
eral health and vitality domains of SF-36. There was significant
but weak correlation between the original version of OSIS and
the mental health domain of SF-36 [6]. Similarly, in previous
study, Dutch version of OSIS was more closely correlated with the
SF-36 subscales “pain” (0.78) and “role physical” (0.69) than with
the subscale “physical function” (0.65) [8]. Similar to our results,
high test–retest reliability results (ICC: 0.87) were found in Dutch
version of OSIS as well [8].

Although the root mean square error of approximation and
the adjusted goodness of fit index values were not at the
expected level, the ratio of v2 to degrees of freedom, the non-
normed fit index, the comparative fit index, the goodness of fit
index and standardized root mean square residuals values were at
the expected level, indicating an excellent to good fit according
to confirmatory factor analysis. The original form of the OSIS has
12 items in a single factor and the single structure of the Turkish
version of OSIS was confirmed as well.

Findings of the presented study suggested that the internal
consistency of the Turkish version of the OSIS was high
(Cronbach’s a¼ 0.87). This value is very close to the value pre-
sented in the original version of the OSIS and Dutch version of
OSIS (Cronbach’s a¼ 0.91, 0.88, respectively) [6,8].

The findings of our study also show that the mean of each
item on the scale was higher for the upper 27%. This indicates
that items in the Turkish version of OSIS discriminate between
patients who have significant shoulder problems (upper 27%) and
those who have minor shoulder problems (lower 27%).

This indicates that the Turkish version of OSIS could be used by
clinicians to determine the severity of shoulder problems.

The Mantel chi-squared, standardized Liu-Agresti cumulative
log-odds ratio and standardized Cox’s noncentrality parameter
results show that the items of the Turkish version of OSIS do not
exhibit differential item functioning according to the gender of
the patient. Therefore, it can be said that the Turkish version of
OSIS is at the expected level in terms of measurement invariance.
In other words, there is no item that is biased according to gen-
der in the Turkish version of OSIS.

Figure 2. Standardized coefficients for the relation between latent and observed variables.

Table 5. DIF analysis for the Turkish version of OSIS.

ITEM MANTEL

Standardized
Liu-Agresti
cumulative

log-odds ratio

Standardized
Cox’s noncentrality

parameter

Item1 0.06 �0.26 �0.25
Item2 0.66 0.82 0.81
Item3 3.53 �1.72 �1.88
Item4 1.38 �1.20 �1.18
Item5 0.94 �1.01 �0.97
Item 6 0.00 �0.07 �0.07
Item 7 2.16 1.47 1.47
Item 8 0.42 �0.61 �0.65
Item 9 2.9 1.75 1.72
Item 10 0.75 0.90 0.87
Item 11 2.95 �1.69 �1.72
Item 12 1.37 1.31 1.17
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Conclusion

The Turkish version of OSIS has high internal consistency, is repro-
ducible, can discriminate between patients with significant and
minor shoulder problems, has high construct validity and has a
moderate correlation with SF36 domains. The Turkish version of
OSIS can be used to assess the functional status of patients for
research purposes. The Turkish version of OSIS can also be used
to identify improvements in patients with shoulder problems in
the clinic.
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