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Abstract

Background Oxford Shoulder Instability Score (OSIS) is a patient reported outcome measure designed specifically
to assess functional difficulties resulting from shoulder instability. The main aim of this study was to cross-culturally
adapt the OSIS to Spanish. Secondary, it aimed to analyse its methodological quality.

Methods A cross-cultural adaptation to Spanish has been carried out following the recommendations of COnsensus-
based Standards for the selection of health Measurement Instruments (COSMIN) with a sample of 167 cases of
shoulder instability. Inclusion criteria were: subjects with instability symptoms in at least one shoulder with or without
clinical diagnosis; aged between 18 and 60. The following psychometric properties were evaluated: validity (construct,
internal and external), reliability (internal consistency, test-retest and measurement error), discriminant ability and
feasibility. The methodological quality was addressed with Quality Assessment of Diagnostic Accuracy Studies-2
(QUADAS-2) and COSMIN Risk of Bias checklist (COSMIN RoB).

Results The construct validity obtained an OSIS correlation with the Simple Shoulder Test of r=0.636 and with the
Western Ontario Shoulder Instability of r=0.80. The unidimensionality of the OSIS was confirmed through second-
order factor analysis. Cronbach’s alpha and intraclass correlation coefficient were both 0.93 (IC95%: 0.91-0.94).
Standard error of measurement was 0.70, and the percentage of error and smallest detectable change were 1.46%
and 1.94, respectively. No floor or ceiling effects were found. Assessing feasibility of OSIS, the participants answered
all questions, had no questions and completion time was: mean 2 min 30 s; SD+ 1 min. Regarding methodological
quality, the study showed low risk of bias in the areas of patient selection, index test, reference standard and flow and
timing, as well as Jow concern regarding applicability in the domains of patient selection, index test and reference
standard according to QUADAS-2. In relation to COSMIN RoB, all psychometric properties, except for content validity,
obtained very good results.

Conclusions The Spanish version of OSIS offers valid, reliable and feasible functional outcome measures for Spanish-
speaking subjects with shoulder instability, based on its psychometric properties and its methodological quality.
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Methodological quality

Background

Shoulder instability is a dysfunction characterized by
abnormal translation of the humeral head relative to the
glenoid cavity, impairing shoulder comfort and function
[1]. The shoulder is the joint that is most susceptible to
instability [2] due to its particular biomechanics. In fact,
approximately 45% of all bodily luxations correspond to
the glenohumeral joint [3]. Its incidence is between 25
and 47 cases per 100,000 inhabitants per year in devel-
oped countries [4], commonly affecting active [5] and
young people, between the second and third decade of
life [6]. Consequently, this dysfunction is a current prob-
lem in orthopedic practice [7].

The diagnosis of shoulder instability can be confusing
due to inadequate assessment [8]. For this reason, many
functional assessment scales have been developed and
used in clinical and research settings [9]. A great num-
ber of them have proven to be reliable, valid and effec-
tive assessment methods. Its use has increased in recent
years [10], as it enables therapists and patients to work
with a greater degree of objectivity, unify the language
of clinicians, create treatment protocols and compare
results. Within these scales, there is a clear trend towards
the development and use of Patient Reported Outcome
Measures (PROMs) [11] in order to quantify the patient’s
health condition without interpretation by clinicians [12].
Many PROMs were designed for general shoulder assess-
ment [13], and even some of them for specific dysfunc-
tions [13], such as the Oxford Shoulder Instability Score
(OSIS) [14].

OSIS, created by Dawson et al. in 1999 [14], proving
to be a valid, reliable tool, sensitive to changes of clinical
importance, as well as practical and short, i.e. easy and
quick to fill in [14]. It was originally created and validated
in English [14]. However, the interest aroused by this
scale in clinical and research fields is leading to its cross-
cultural adaptation. This process addresses both linguistic
issues (translation) and cultural adaptation [15], resulting
in versions in other languages, such as Dutch [16], Ital-
ian [7], Persian [17], Turkish [18], Arabic [19] and Nor-
wegian [20]. Since Spanish is the second most spoken
language in the world, it would be convenient to carry
out its cross-cultural adaptation. This would facilitate
its use in Spanish-speaking contexts, as well as compari-
son with other populations, and would enable scientists
to learn about its psychometric properties [21]. In addi-
tion, it would be desirable that all adaptations adequately
address its psychometric properties and offer optimal
methodological quality. This is the only way to promote
reproducibility, i.e., the ability to obtain consistent results

when a study is repeated under the same conditions [22],
and to ensure transparency of the results, avoid biases,
etc., providing clinicians with confidence in their assess-
ments and, therefore, in their decision making.

Therefore, the main objective of this study was to cross-
culturally adapt the Oxford Shoulder Instability Score to
Spanish. A second objective was to analyze the method-
ological quality of this adaptation.

Methods

Study design

Considering the new COSMIN recommendations
regarding methodological quality [23], this study under-
took the process of cross-cultural adaptation of OSIS to
Spanish after approval by Carr, coauthor of the original
OSIS study [14]. In addition, this article analyzed the
methodological quality of such adaptation. This study
was approved by the Ethical Committee of the Andalu-
sian Public Health System (No. 1267-N-21) in accordance
with the Helsinki Declaration.

Translation and cultural adaptation procedure

The forward-backward translation and cultural adapta-
tion process from the original English version to Spanish
of OSIS, followed the guide by Beaton et al. [15]:

1. Two bilingual translators whose mother tongue is
Spanish produced two independent translations
from the English to the Spanish language. One was
an expert in translation and interpretation and the
other in musculoskeletal disorders. Emphasis was
placed on translations being semantic, prioritizing
conceptual equivalence. As a result, two versions of
the original OSIS scale were obtained in Spanish.

2. Synthesis: two experts in shoulder instability
evaluated the two versions and, together with the
translators, agreed on a final version.

3. Back translation: it was performed independently
by two native English speakers fluent in Spanish,
who were blinded from the original version. One of
them had clinical knowledge of shoulder problems.
Both reached an agreement on the back-translated
version.

4. Back translation review: a group of four experts,
consisting of the translators involved and the two
clinical experts mentioned above, reviewed the
agreed back-translation. The experts compared the
new version with the original.

5. Pilot testing: A pilot test of the final Spanish version
of OSIS with a sample of 20 shoulders with instability
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belonging to 20 participants was conducted. The
comprehension and/or clarity of the questionnaire,
as well as the appropriateness of the vocabulary
and the relevance of the expressions in the Spanish
culture were noted and assessed.

6. Validation of the Spanish version of OSIS with a
sample of 167 shoulders with instability belonging
to 107 participants. The following were assessed:
validity: construct, internal, and external; reliability:
internal consistency, test-retest, and measurement
error; discriminant ability; and feasibility (see section
on assessment of psychometric properties).

Participants and sample

Participants were recruited using non-random consecu-
tive sampling from University, clinical and sports centres
in Seville and Cadiz. Patients were collected through dis-
semination in these institutions (posters, mails, contacts,
etc.) where people with a feeling of instability, i.e. with
the perception that their shoulder could come out, with
or without previous dislocation/subluxation, whether or
not they had undergone surgery, were requested. This
perception was confirmed by medical history. Therefore,
inclusion criteria were: (1) subjects with instability symp-
toms in at least one shoulder with or without clinical
diagnosis, i.e. whether or not diagnosed by a clinician; (2)
aged between 18 and 60.

Excluded: (1) participants with musculoskeletal
pathologies not associated with possible instability (e.g.,
humeral neck fracture, tendon rupture, rheumatoid
arthritis, brachial paralysis); (2) people with cognitive
impairment that rendered them unable to complete the
functional assessment tools.

The study considered the affected shoulders as the sam-
ple, except for the descriptive analysis, where the sample
was the participants.

Patient reported outcome measures used

Questionnaire to be adapted to Spanish: OSIS

OSIS is a disease-specific PROM that was developed for
assessing shoulder instability (1999) [14]. It is composed
of a total of 12 items that address the following topics:
instability (1), work (1), pain (2), activities of daily living
(4), physical and sport activities (1), social life (1) and
psychological aspects (2). There are two scoring systems:
the original system, in which each item ranged from 1
to 5 points, with the total score ranging from 12 (small-
est disorder) to 60 (highest degree of disability) [14];
and the scoring system updated by the OSIS authors
themselves [24], in which each item scored from 0 to 4
with the total score ranged from 0 (most impaired) to 48
(least impaired), i.e., the score was reversed. This study
employed this new scoring system.
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The cross-cultural adaptations to Dutch [16] and Ital-
ian [7], Arabic [19] used the current scoring system,
while the Turkish [18], Persian [17] and Norwegian [20]
versions used the original.

Spanish adapted questionnaires used for validation: Western
Ontario Shoulder Instability (WOSI) [25], Simple Shoulder
Test (SST) [26]

WOSI is a disease-specific PROM that was developed
by Kirkley et al. (1998) [27] for assessing shoulder insta-
bility. It contains 21 items that assess 4 domains: physi-
cal symptoms (10 items), sport and recreation work (4
items), lifestyle (4 items), and emotions (3 items). Each
item ranged from 0 to 10 and the total score ranged from
0 (optimal shoulder condition) to 210 points (highest
degree of disability).

SST was validated in shoulder instability by Godfrey
et al. (2007) [28], although it was originally designed by
Lippitt et al. (1993) [29] for shoulder issues in general. It
is composed of 12 items about activities of daily living (3
items), range of movement (3 items), strength (3 items),
physical and sport activities (2 items) and work (1 item).
It is a dichotomous scale with possible responses of “yes”
or “no” where each positive answer sums one point. Thus,
the total score ranged from O (highest disability) to 12
points (optimal shoulder condition).

Protocol for action

After reading the study information sheet and the
informed consent form, and offering the opportunity
to answer any questions, all participants provided their
written consent.

After completing the content validation corresponding
to the process of translation and cross-cultural adapta-
tion into Spanish, two researchers (RA and MB) familiar
with the use of the shoulder-specific PROMs, admin-
istered the questionnaires in 2023, after sharing their
instructions. One of them (RA) was present at all times
to ensure that all participants completed the scales in
their entirety and under the same conditions.

The fieldwork was conducted from February to July
2023. It was undertaken in equipped facilities in Cadiz
and Seville, where it was confirmed by medical history
that the participants had a feeling of instability. Descrip-
tive data were collected —affiliation, date of birth, sex,
weight, height, body mass index, affected shoulder(s),
dominant arm(s), physical activity, education level, occu-
pation, treatment received for said dysfunction— and the
SST, WOSI and OSIS questionnaires were completed,
in that order. All subjects had the opportunity to ask
questions.

Participants completed the aforementioned question-
naires at two points in time with an interval of 7-14 days.
This interval was considered long enough to forget prior
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answer, and short enough to assume and unchanged
shoulder condition [30]. The completion time was
recorded without taking into account the time for clari-
fications. Participants with bilateral shoulder instability
answered for each shoulder independently.

Analysis of psychometric properties

Construct validity (convergent), internal and external
validities, internal consistency, test-retest reliability, mea-
surement error, discriminant ability (floor and ceiling
effects) and feasibility were assessed following COSMIN
guidelines [31].

Construct validity. The authors formulated pre-estab-
lished hypotheses regarding the expected correlation of
Spanish OSIS with SST and with WOSI. These correla-
tions are based on the experience of other researchers
[16] and in our own knowledge of these PROMs. The
hypotheses were as follows:

1. Correlation between Spanish OSIS and SST of at
least r=0.6.

2. Correlation between Spanish OSIS and WOSI of at
least r=0.7.

Note that criterion validity could not be assessed because
PROMs assess constructs that can only be reported by
patients, and therefore, there are no gold standards for
these measures [32].

Internal and external validity. Internal validity was ana-
lyzed by means of an analysis of the factor structure of
the tool. External validity refers to the ability of a ques-
tionnaire to measure accurately and under different
conditions (subjects, circumstances, times). Thus, this
study included a diverse sample in terms of age and pro-
fessional-socio-cultural characteristics, from urban and
rural areas, in different seasons of the year (winter, spring
and summer).

Reliability. It included the assessment of: internal con-
sistency; temporal stability of the results by the test-retest
method (washout period 7-14 days); and measurement
error, i.e. the systematic, random error in the construct,
not attributed to true changes in patient’s condition [33].
This error can be expressed as the standard deviation of
repeated measurements in a single participant, referred
to as the standard error of measurement (SEM). The
error percentage was used to obtain the SEM in relative
terms. The smallest detectable change (SDC) represents
the minimal change that a patient must show to ensure
that the observed change is real, and not a measure-
ment error [33]. SEM, error percentage and SDC were
calculated.

Discriminant ability. Floor and ceiling effects were
analyzed by calculating the percentage of shoulders with
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the highest and lowest scores (10th and 90th percentiles,
respectively) for the overall scores [34].

Feasibility. The following were considered in evaluat-
ing the feasibility of OSIS: the presence of unanswered
questions, the questions of the participants and the time
taken to complete the questionnaire.

Statistical analyses
IBM SPSS STATISTICS 27 software for analyses. p< 0.05
values were considered statistically significant.

Regarding the sample size (shoulders), for a confidence
level of 95%, i.e., an alpha type error of 5% and a precision
of 3.5%, at least 123 shoulders are required [35].

As for the descriptive data of the participants and the
sample, the absolute (N) and relative (%) frequencies
were considered for the qualitative variables. For quan-
titative variables, normality was assessed using the Kol-
mogorov-Smirnov for n>50 samples or Shapiro-Wilks
test for n<50 [36]. The mean and standard deviation
were considered for parametric variables, and the median
and interquartile range for nonparametric variables.

Construct validity was assessed using Pearson’s or
Spearman’s correlation coefficient, depending on the
distribution of the data. Its interpretation was accord-
ing to Martinez-Ortega RM et al. [37]: r<0.25, rare;
0.252r>0.5, weak; 0.52r>0.7, moderate and r>0.7,
strong correlation.

Internal validity. The Kaiser-Meyer-Olkin test (KMO)
for sampling adequacy and Bartlett’s sphericity test (BST)
were performed to measure homogeneity of variance.
This is done to evaluate whether the data are suitable
for factor analysis. KMO value should be close to 1 and
BST value should be significant (p < 0.05). An exploratory
factor analysis was performed using the main compo-
nent extraction method with varimax rotation. They are
considered acceptable when the proportion of variance
explained is >50% [38]. The factorial rotation matrix was
calculated, estimating acceptable values>0.5. Items with
a<0.40 load on both factors (crossloading factors) were
assigned to the factor with the highest correlation [39].

Reliability. The internal consistency was assessed with
the Cronbach’s alpha that ranges from 0 to 1, and val-
ues>0.7 indicate adequate internal consistency for scale
[40]. The test-retest reliability was tested using intraclass
correlation coefficient (ICC). ICC values were interpreted
following Fleiss guidelines [41]: <0.4, poor; 0.4-0.75, good;
>0.75, excellent. SEM was calculated: Standard Deviation
(SD)xV(1-ICC). Error percentage was calculated: (SEM/
average) x 100. SDC defined as 1.96xV2SEM [33].

Discriminant ability. Ceiling and floor effects were cal-
culated using the percentage of shoulders with the high-
est and lowest scores. These effects were considered to be
present when more than 15% were in these percentiles
[34].



Aldon-Villegas et al. BMC Musculoskeletal Disorders (2024) 25:946

Assessment of methodological quality

Two assessment scales were employed to evaluate the
methodological quality of this study: the Quality Assess-
ment of Diagnostic Accuracy Studies (QUADAS-2) [42]
and the COnsensus-based Standards for the selection of
health Measurement Instruments Risk of Bias checklist
(COSMIN RoB) [31].

QUADAS-2 [42] is an evaluation scale for the diagnos-
tic criteria of validation studies. It was employed to eval-
uate risk of bias and applicability. The seven items of this
tool helped identify a low, high or unclear risk of bias in
each domain, as well as concerns regarding applicability.

COSMIN RoB [31] was used as a tool to assess the
adequacy and validity of the validation studies [43]. This
checKklist is composed of ten boxes corresponding to ten
metric properties, each of which contains items related
to design and statistical methods. Each assessment was
classified in a range of four levels: very good, adequate,
doubtful and inadequate [31]. COSMIN RoB [31] does
not negatively assess the absence of metric properties
that have not been applied in papers.

Results

Participants and sample

The sample consisted of 167 shoulder instability, exceed-
ing the 123 shoulders that are the required sample size
for a 95% confidence level, the 120 shoulders that Hair
et al. [38] suggest (10 subjects per item) for translations,
cultural adaptations and validations; and even exceeding
COSMIN recommendations [32] (optimum=>100). 107
participants were involved, of whom 60 were bilaterally
affected. Tables 1 and 2 show the descriptive data of the
participants and the sample (shoulders).

Validity
Table 3 shows the correlation analysis between OSIS, SST
and WOSI to assess construct validity.

The correlation of OSIS with SST and with WOSI was
r=0.636 and r=0.80, respectively. Statistically significant
correlation among the 3 questionnaires was obtained
(p<0.05). In fact, all of them were p<0.001. All their cor-
relation coefficients were >0.636.

Tables 4 and 5 show the results of the KMO and BST
tests, and the rotated component matrix respectively to
assess internal validity.

The percentage of total explained variance is 66.053%.

The unidimensionality of the OSIS was confirmed by
performing the second-level factor analysis.

Reliability

Internal consistency and reproducibility: Cronbach alpha
was 0.93 (IC95%: 0.91-0.94) and ICC was 0.93 (IC95%:
0.91-0.94) in the same way. Test-retest analysis was sta-
tistically significant (p<0,001).
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SEM of OSIS was 0.70, percentage error was 1.46% and
SDC was 1.94.

Discriminant ability

No ceiling or floor effects were observed. 12% of the
shoulders achieved the highest scores and 10.2% obtained
the lowest scores.

Feasibility
The mean time, minutes (min) and seconds (s), to com-
plete OSIS was 2 min 30 s (1 min SD); SST, 2 min 04 s
(£45 s SD); and WOSI, 5 min 43 s (£1 min 53 s SD).

All participants completed all OSIS questions without
difficulties or queries.

Assessment of methodological quality
The results of the QUADAS-2 [42] and the COSMIN
RoB [31] are presented in Table 6.

This study obtained low risk of bias in the domains of
patient selection, index test, reference standard and flow
and timing, as well as Jow concern regarding applicability
in the areas of patient selection, index test and reference
standard according to QUADAS-2.

In relation to the results of COSMIN RoB, content
validity was doubtful. Internal consistency, reliability,
measurement error and construct validity were very good.

Discussion

This study addressed the cross-cultural adaptation of
the Spanish version of the OSIS, complemented with an
analysis of its methodological quality. The most relevant
findings were strong validity, very good internal consis-
tency, excellent test-retest reliability, good discrimination
capacity, and easy and quick completion, which makes
the Spanish OSIS suitable for the assessment of shoulder
instability. Regarding methodological quality, this adap-
tation showed a low risk of bias with QUADAS-2 and in
general very good results in the metric properties evalu-
ated with COSMIN RoB.

The two translations and back-translations during the
linguistic adaptation process were undertaken without
difficulty. The final Spanish version was free of cross-cul-
tural inconsistencies, so the questionnaire was applicable
to the Spanish-speaking population.

Validity, reliability, discriminant ability and feasibility
are then discussed.

Validity

Regarding construct validity, a strong correlation was
found between OSIS and WOSI (»=0.80). Similar results
were reported in the studies by Skare et al. [20] and Van
der Linde et al. [16], which also indicated strong correla-
tions of r=0.73 and r=0.82, respectively, between these
two PROM:s.



Aldon-Villegas et al. BMC Musculoskeletal Disorders (2024) 25:946

Table 1 Descriptive characteristics of the participants
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Participants Men (n=72) Women (n=35) Total (n=107)
Age (years) X 29.03 31.66 299
SD 9.16 12.04 10.21
Med 255 28 26
IQR 23-32.75 22-43 22-34
Weight (kg) X 8143 62.69 75.30
SD 993 942 13.14
Med 80.25 61 75
IQR 74-85 57-67 65-83.5
Height (cm) X 178.69 164.14 173.93
SD 5.59 536 879
Med 179.50 165 175
IQR 175-182 159-168 168-181
BMI X 2548 23.29 24.76
SD 261 3.50 3.09
Med 251 22.58 24.62
IQR 23.52-26.56 21.30-24.45 22.66-25.96
Impairment Unilateral N 32 15 47
% 43.66 4444 4393
Bilateral N 40 20 60
% 56.34 55.56 56.07
Impaired limb* Dominant N 13 8 21
% 40.6 533 44.7
Non- dominant N 19 7 26
% 594 46.7 553
Physical activity (overhead movements)** N 66 26 92
% 91.7 74.3 86
Educational level Primary N 0 1 1
% 0 29 09
Secondary N 19 13 32
% 264 37.1 299
University N 53 21 74
% 736 60 69.2
Occupation Management/Professional N 16 10 26
% 222 286 24.3
Service N 19 8 27
% 264 229 252
Office work N 4 3 7
% 5.6 8.6 6.5
Student N 33 14 47
% 458 40 439
Area of origin Urban N 60 31 91
% 833 88.6 85
Rural N 12 4 16
% 16.7 114 15

Abbreviations: X, mean; SD, standard deviation; Med, median; IQR, interquartile range; BMI, body mass index

“Only unilateral affected subjects considered. **Physical activity involving shoulder movements that place the hand above the head

In contrast, a moderate correlation was found in this
study between OSIS with SST (r=0.63). This is consis-
tent with the findings of Van der Linde et al. [16], who
reported a moderate correlation with SST (r=0.69). The
higher correlation of OSIS with WOSI could be justi-
fied, since both are two specific shoulder instability

questionnaires, whereas SST was designed for shoulders
in general [29], although it was validated on unstable
shoulders [28].

Several studies, such as those by Dawson et al. [14],
Mazzoni et al. [7] and Skare et al. [20], have used, in
addition to PROMs, other tools including a clinician’s
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Table 2 Descriptive characteristics of the sample

Shoulders Men (n=112) Women Total
(sample) (n=55) (n=167)
Surgical N 17 6 23
treatment % 152 109 138
Conservative N 63 25 88
treatment % 56.3 455 52.7
OSIS* X 34.07 34.02 34.05

SD 943 10.94 9.92

Med 355 36 36

IQR 29-42 24-44 28-43
SST* X 10.40 9.09 10

SD 1.86 277 228

Med Il 10 11

IQR 10-12 6-11 9-12
WOSI* X 80.33 875 8278

SD 4711 63.82 5332

Med 825 81 82

IQR 38.25-108 22.5-146.3 36-120.5

Abbreviations: X, mean; SD, standard deviation; Med, median; IQR, interquartile
range; OSIS, Oxford Shoulder Instability Score; SST, Simple Shoulder Test; WOSI,
Western Ontario Shoulder Instability

*Note: the retest moment was considered for the questionnaires statistics

Table 3 Correlation among OSIS, SST and WOSI
r SST

OsIS 0.636 (p<0.001)

WOSI 0.638 (p<0.001) 0.800 (p<0.001)

Abbreviations: 1, correlation coefficient; OSIS, Oxford Shoulder Instability Score;
SST, Simple Shoulder Test; WOSI, Western Ontario Shoulder Instability

Note: all coefficients were analyzed using Spearman'’s Rho

OSIS

Table 4 Kaiser-Meyer-Olkin test and Bartlett's sphericity test

Kaiser-Meyer-Olkin measure of sampling adequacy 0.933
Bartlett's sphericity test Approx. Chi-square 1379.854
gl 66
Sig. 0.000

Abbreviations: approx., approximate; gl, degrees of freedom; sig. significance

Table 5 Rotated component matrix®

Component

1 2
Item 9 0.855
Item 8 0.840
Item 5 0.743
[tem 10 0.710
Item 6 0.696
Item 1 0.347
Item 4 0.829
[tem 7 0.814
Item 2 0.783
Item 3 0.655
[tem 11 0.627
Item 12 0.523

Extraction method: main component analysis. Rotation method: Varimax with
Kaiser normalization. a. Rotation has converged in 3 iterations
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assessment to assess the construct validity of OSIS. This
is the case of the Rowe scale [44]. In contrast to Skare et
al. [20], who reported a weak correlation between OSIS
and Rowe, Dawson et al. [14], Mazzoni et al. [7] found
a moderate correlation. Notably, Dawson et al. [14]
observed a strong correlation at a second point in time.
These high correlations are particularly relevant, since
they make it possible to dispense with the clinician’s
assessment, which would considerably reduce the time
and human resources used in the assessment. This favors
the trend towards the development and use of PROMs.
Moreover, by focusing on the patient’s perception, the
effectiveness of personalized treatments is improved.

Regarding findings associating shoulder instabil-
ity with quality of life [7, 14, 16, 18], Van der Linde et
al. [16] correlated OSIS with the subscales of the SF-36
health questionnaire, obtaining a strong correlation with
the “pain” subscale (r=0.78) and a moderate correlation
(r=0.69) with the “role-physical” subscale. These results
were similar to those described by Dawson et al. [14] in
their original validation. This confirms the clear relation-
ship between quality of life and shoulder instability, the
symptoms [45] of which imply a detriment in this quality
of life.

The internal validity of the Spanish OSIS proved to be
high, supported by a KMO index of 0.93, indicating a
high level of sampling adequacy. This suggested that the
correlations between items were small enough for factor
analysis to be appropriate. As for the dimensions of the
questionnaire, Van der Linde et al. [16] concluded that
OSIS was not unidimensional, because the one-factor
model did not fit the data well. In contrast, our second-
level factor analysis confirmed the unidimensionality of
the OSIS. Similarly, Sonmezer et al. [18] supported the
one-factor structure of this scale. This ensured that the
questionnaire measured a single construct and that it
reflected a correct assessment of shoulder instability [46].

On the other hand, the inclusion of a heterogeneous
sample in this study is crucial to ensure external validity.
By including participants of different ages, anthropomet-
ric, professional, social and geographic characteristics,
as well as considering different seasons of the year, we
increase the representativeness of the study and reduce
possible biases. Consequently, the value of OSIS in differ-
ent contexts and populations was evident for both clini-
cal and research settings.

Reliability

The results obtained showed high internal consis-
tency (alpha=0.928) and excellent test-retest reliabil-
ity (ICC=0.928). As for internal consistency, previous
validation studies [14, 18-20] obtained values between
0.86 and 0.95, being considered adequate when >0.7.
This study showed a high value (0.93), indicating strong
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Table 6 Assessment of the methodological quality with QUADAS-2 and COSMIN RoB

QUALITY RISK OF BIAS APPLICABILITY
ASSESSMENT OF Patient Index Reference | Flow and | Patient Index | Reference
DIAGNOSTIC selection test standard timing selection test standard
ACCURACY
STUDIES-2 ) ® ® @) @) © ©
CONSENSUS- Measurement properties*
BASED
STANDARDS FOR Content Internal Reliabili Measurement C:;:;:u“
THE SELECTION validity consistency ty error ty
OF HEALTH
MEASUREMENT
INSTRUMENTS
RISK OF BIAS Doubtful Very good Very good Very good Very good
CHECKLIST

*Note: Only the metric properties evaluated in this study have been included.

consistency among the scale items. Therefore, it could be
generalized that the reliability of the OSIS is adequate.
Van der Linde et al. [16], Hanna et al. [19], Skare et al.
[20] and Olyaei et al. [17] confirmed our excellent test-
retest reliability with an ICC of 0.87, 0.89, 0.90 and 0.94,
respectively. Olyaei et al. [17] obtained the best value of
the three. However, the short washout period (2 days)
and the small sample size (n=45) used are a handicap.

Discriminant ability

Unlike the OSIS Italian adaptation study [7], which
showed a ceiling effect, the Dutch [16], Arabic [19], Nor-
wegian [20] and this Spanish version showed neither a
ceiling nor a floor effect. The absence of these effects sup-
ports the content validity of the OSIS [20] and its abil-
ity to capture variability in participants’ responses, i.e. to
distinguish between different levels of impact.

Feasibility
The full clarity of the questionnaire avoided the partici-
pants from having questions, who completed it with ease.
The mean time to complete OSIS was 2 min 30 s
(1 min SD), similar to that used for SST 2 min 04 s
(£45 s SD) and significantly lower for WOSI 5 min 43 s
(£1 min 53 s SD). The fast completion of OSIS makes it
an agile tool for data collection.

Assessment of methodological quality

QUADAS-2 [42] and COSMIN RoB [31] were comple-
mented to assess and establish the methodological qual-
ity of this cross-cultural Spanish adaptation of OSIS.

As for QUADAS-2 [42], it obtained the best possible
result in all its domains which consequently led to a sig-
nificant decrease in the probability of bias. On the one
hand, this adaptation relied on a consecutive sample of
unstable shoulders, avoiding convenience sampling. On
the other, the results of OSIS, “Index test’, and those of
WOSI, “Reference standard’, were interpreted indepen-
dently, increasing their accuracy. Furthermore, regarding

the “Flow and timing” domain, both questionnaires were
applied at the same time, ensuring that they were com-
pleted by all participants, who were included in the sta-
tistical analysis.

Regarding the COSMIN RoB [31], the only psycho-
metric property that did not reach an adequate level
was content validity. Despite having an adequate meth-
odology to assess the relevance, comprehensiveness and
understanding of OSIS from the participant and practi-
tioner perspectives, and the inclusion of experts from
several disciplines, among others, the limitation was that
it was only undertaken on 20 participants, when at least
30 are needed. Internal consistency, reliability, measure-
ment error, and construct validity achieved very good
results, thanks to the comprehensive methodological
design and the appropriate selection of statistics to evalu-
ate each property. This confirms the high methodological
quality of the Spanish version of OSIS.

Regarding the limitations of the study, sensitivity was
not calculated due to the absence of intervention. There-
fore, a prospective study would be one that specifically
measures the sensitivity of Spanish OSIS. Equally of
interest would be a systematic review including all OSIS
validations to compile and subsequently carry out a com-
parative analysis of the psychometric properties in order
to identify areas for future improvement and provide evi-
dence of its validity and reliability in several contexts and
populations.

Regarding the strengths, this study included a large
sample, exceeding even the recommendations of authors
such as Hair et al. [38] and the quality standards estab-
lished by COSMIN RoB [32]. On the other hand, it
addressed many psychometric properties making it a
particularly comprehensive adaptation. Extraordinarily,
its methodological quality was evaluated, which also
became particularly high, providing a solid basis for its
application in clinical and research contexts.



Aldon-Villegas et al. BMC Musculoskeletal Disorders (2024) 25:946

Conclusions

This study successfully performed the cross-cultural
adaptation of the Oxford Shoulder Instability Score to
Spanish and thoroughly evaluated the psychometric
properties of this version, as well as its methodological
quality. Its construct validity, internal consistency, test-
retest reliability, measurement error, discriminant ability,
ease and speed of completion were positively highlighted,
as well as its high methodological quality. Therefore, this
new version of the Oxford Shoulder Instability Score
proved to be an ideal tool for the assessment of shoulder
instability in Spanish-speaking subjects, which will favor
its application in both clinical and research settings.
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Approx approximate

COSMINRoB  COnsensus-based Standards for the selection of health
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PROMs Patient Reported Outcome Measures
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S seconds
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WOSI Western Ontario Shoulder Instability
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