Cross-Cultural Adaptation and Validation of the European
Portuguese Version of the Western Ontario Shoulder Instability
Index (WOSI)
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ABSTRACT
Introduction: The Western Ontario Shoulder Instability Index (WOSI) is a self-administered questionnaire specifically used to deter-
mine the impact of shoulder instability on quality of life. The aim of this study was to translate the WOSI into European Portuguese and
analyze its validity and reliability in a population with shoulder instability.
Material and Methods: The WOSI was translated and culturally adapted from its original version into European Portuguese (WOSI-
PT). Internal consistency and test-retest analyses were conducted to determine the level of reliability of the scale. WOSI-PT, Quick-
DASH, and SF-12 questionnaires were applied to 81 patients with symptomatic shoulder instability to assess validity, and reliability was
tested by randomly selecting 50 patients within 72 hours using a test-retest design.
Results: The reliability of the WOSI-PT was very high, with Cronbach’s alpha equal to 0.97 and an intraclass correlation coefficient
of 0.98. Regarding the construct validity, the correlation between the WOSI-PT and QuickDASH was high and negative (-0.79). The
correlations between WOSI-PT and SF-12 were positive, respectively, moderate with physical (0.66) and low with mental (0.34) health.
Conclusion: WOSI-PT is a reliable and valid instrument for assessing the functional impact of shoulder joint instability on quality of life.
Keywords: Cross-Cultural Comparison; Patient Outcome Assessment; Portugal; Quality of Life; Shoulder Dislocation; Shoulder Joint;
Surveys and Questionnaires; Translations

RESUMO
Introdugao: O Western Ontario Shoulder Instability Index (WOSI) é um questionario de autopreenchimento utilizado especificamente
para determinar o impacto da instabilidade do ombro na qualidade de vida. O objetivo deste estudo foi traduzir o WOSI para portugués
e analisar a sua validade e fiabilidade para a populagdo portuguesa com instabilidade do ombro.
Material e Métodos: O WOSI foi traduzido e adaptado culturalmente da sua verséo original para Portugués (WOSI-PT). Foram
efetuadas as analises de consisténcia interna e teste-reteste para determinar o seu nivel de fiabilidade. Os questionarios WOSI-PT,
QuickDASH, and SF-12 foram aplicados a 81 pacientes com sintomas de instabilidade para avaliar a validade, enquanto a fiabilidade
foi testada usando 50 desses pacientes selecionados de modo aleatério, num estudo do tipo teste-reteste com 72 horas de intervalo.
Resultados: A fiabilidade do WOSI-PT foi excelente com alfa de Cronbach de 0,97 e um intraclass correlation coeficiente de 0.98.
Relativamente a validade de constructo, a correlagdo entre o WOSI-PT e a QuickDASH foi alta e negativa (-0,79). A correlagdo entre
o WOSI-PT e o SF-12 foi positiva e moderada para a componente fisica (0,66) e positiva e baixa para a componente de saide mental
(0,34).
Conclusao: O WOSI-PT é um instrumento fiavel e valido para avaliar o impacto da instabilidade do ombro na qualidade de vida.
Palavras-chave: Articulagdo do Ombro; Avaliagcdo de Resultados da Assisténcia ao Paciente; Comparagéo Transcultural; Inquéritos e
Questionarios; Luxagdo do Ombro; Portugal; Qualidade de Vida; Tradugbes

INTRODUCTION

Shoulder instability can be described as the inability to
maintain the correct positioning of the humeral head in the
scapular glenoid cavity during functional movements of the
upper limb. This disability usually causes pain or discomfort
and has an incidence of about 2% in the general popula-
tion." Shoulder instability may be classified as anterior, pos-
terior, or multidirectional, and it may have a traumatic or
non-traumatic origin. However, anterior traumatic instability
is the most commonly described origin, and is predominant
in middle and senior age individuals.?

The stability of the glenohumeral joint depends on the
interaction of both static and dynamic-stabilizing structures.
Static stabilizers include the bony anatomy, negative intra-
articular pressure, the glenoid labrum, and the glenohu-
meral ligaments along with the joint capsule. The dynamic-
stabilizing structures comprise the rotator cuff muscles and
the other muscular structures surrounding the shoulder
joint. The combined effect of these stabilizers is to support
multiple degrees of motion within the glenohumeral joint.?

Several extrinsic risk factors are well described in
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shoulder instability, namely, those related to work or activity
using the upper limbs above the head, impact sports, either
in direct contact with other athletes or on the playing field,
and intrinsic factors such as age and hypermobility of the
joint complex.?

Traumatic dislocation of the glenohumeral joint is the
most common injury among young athletes.* In fact, trau-
matic shoulder instability, such as subluxation and dislo-
cation, is commonly associated with rugby players and
wrestlers due to collisions between athletes, while instabil-
ity resulting from repetitive microtrauma is usually associ-
ated with tennis, baseball, and volleyball players, as well
as swimmers.? Nevertheless, this problem may also be job-
related, such as painters and decorators or carpenters.

According to Perrin et al,® the subjective symptoms that
predominate in shoulder instability are apprehension and
lack of confidence to perform activities of daily living and
sports.” These subjective symptoms lead to a decrease in
participation in activities by patients, resulting in a negative
impact on their quality of life.® Therefore, subjective clini-
cal evaluation methods are important when used along with
physical examination, having in mind the patient’s opinion
about his or her condition.® Moreover, these methods could
provide relevant information about function and quality of
life.3

However, instruments validated for the Portuguese
population, such as the Shoulder Pain and Disability Index
(SPADI)® and the Disabilities of the Arm, Shoulder and Hand
(DASH),™ aim essentially to measure the function and pain
scores.® Furthermore, the DASH is not a shoulder-specific
instrument, i.e., it is a tool to assess disabilities of the arm,
shoulder, and hand.

The Western Ontario Shoulder Instability Index (WOSI),
developed by Kirkley et al," is a simple questionnaire de-
signed for self-assessment of shoulder function in patients
with instability problems and the impact of the condition on
quality of life, and it has been suggested as being more
effective due to its responsiveness.” It is also claimed to
be one of the best self-reported measurement methods for
patients with shoulder joint dysfunction.

The WOSI aims to measure functionality and the impact
of shoulder instability on quality of life. In comparison with
the aforementioned questionnaires, WOSI is a more spe-
cific shoulder instability questionnaire as it contains twenty-
one questions across four domains. The first domain con-
tains 10 items on ‘physical symptoms’; the second domain
consists of four items directed to ‘sports, recreational activi-
ties and work’; the third domain has four items related with
‘lifestyle’; and finally, the fourth domain has three items on
‘emotions’. Each item can be scored from 0 to 100 on the
Visual Analog Scale. Thus, according to the authors of the
original version, the results from the questionnaire range
from 0 to 2100, where 0 means that the patient has ‘no de-
crease in quality of life’ relative to shoulder symptomatol-
ogy, and 2100 means the patient has an extreme decrease
in quality of life related with shoulder symptoms. However,
a score ranging from 0 (worst) to 100 (best) was used to be

comparable with other instruments, as the Short Form 36.™

Knowing that WOSI had not yet been validated for the
Portuguese population, the aim of this work was to translate
the WOSI into European Portuguese, to culturally adapt it,
and to verify its reliability and validity.

MATERIAL AND METHODS

Permission to develop the Portuguese version of WOSI
was obtained from the authors, who provided the original
version. The study was approved by the Ethics Committee
of the School of Health of the Polytechnic Institute of Porto
(n° CE 0926).

Cross-cultural adaptation

The translation and cross-cultural adaptation process of
the original WOSI questionnaire for the Portuguese popula-
tion was performed according to the guidelines proposed by
Reeve et al'® and Mokkink et al."®

Translation of the WOSI questionnaire was performed
independently by two native Portuguese professional trans-
lators. Thus, two different versions of the questionnaire
were obtained. The obtained translations were discussed
in an initial consensus panel that was comprised of both
translators and members of this research team study, and a
consensus was reached on a Portuguese translation.

This version was back-translated to English by two in-
dependent English translators. The translation and back-
translations were compared by a second consensus panel
composed of the last two translators and the same mem-
bers of the research team who took part in the first panel.

In order to obtain a clinical perspective and to learn the
most appropriate manner in which to communicate with
Portuguese patients with shoulder instability, this last ver-
sion was submitted to an orthopedic surgeon, an expert
in shoulder assessment and surgery with over thirty years
of experience in the field, and a physiotherapist with more
than ten years of experience in shoulder rehabilitation.

Therefore, ten patients with shoulder instability complet-
ed the questionnaire, aiming to test its clarity, comprehen-
sion, and acceptability.

Validation study

Patients

The study was carried out with 103 patients with shoul-
der instability (anterior, posterior, multidirectional instabil-
ity) who were selected from three local healthcare institu-
tions. Twenty-two patients were later excluded as they did
not meet the inclusion criteria or declined to participate in
the study. The number of patients in the sample was de-
termined following the recommendation of Altman, who
states that the minimum number of patients must be 50 for
methodological comparison. The inclusion criteria were
as follows: (1) eighteen years old or older; (2) diagnosed
with shoulder symptomatic instability, whether anterior,
posterior, or multidirectional, traumatic or non-traumatic;
(3) a native Portuguese speaker and able to read Portu-
guese; and (4) receiving no treatment between test-retest
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assessments. The exclusion criteria were as follows: (1) in-
ability to complete the form due to significant psychiatric or
psychological disorder; (2) having a neurological disease;
(3) having systemic inflammatory conditions; and (4) having
neoplastic disorders or cervical radiculopathy and thoracic
outlet syndrome.

The study consisted of completing a questionnaire for
demographic and disease characteristics, the WOSI-PT,
the Quick Disabilities of the Arm, Shoulder and Hand Score
(QuickDASH), and the Short Form 12 Health Survey (SF-
12) questionnaires. However, in order to determine test-re-
test reliability, 50 of the 81 patients were randomly selected
to repeat the WOSI-PT 72 hours later. This period of time
was defined with the aim of avoiding the “memory effect”
and ensure that patients remained in a stable clinical condi-
tion.

For the validation process the following instruments
were used:

Table 1 — Demographics and baseline characteristics of patients

The QuickDASH, developed by Beaton et al'® and vali-
dated for the Portuguese population by the authors San-
tos and Gongalves, aims to measure the impact of a health
condition on upper limb function and to measure the impact
of healthcare provided after upper limb injury.™

The SF-12 was developed by Ware et al'® and validated
for the Portuguese population by Ferreira.?’ This question-
naire aims to measure and evaluate the general health sta-
tus of subjects with and without disease.

Statistical analysis

The non-normality of distribution of values was verified
with the Shapiro-Wilk test. Therefore, quantitative variables
were described using the median and interquartile range
(IQR) values, whereas the categorical variables were pre-
sented by frequency and percentage values.

Test-retest reliability of the WOSI-PT was assessed
by intraclass correlation coefficient (ICC) and internal
consistency analysis using Cronbach’s alpha. Standard

Characteristics

Total sample Test-retest group

(n=81) (n =50)
Gender n (%)

Male 37 (45.5) 17 (34.0)
Female 44 (54.3) 33 (66.0)
Age (years; X £ SD) 37.3+17.6 424 +18.1
Body Mass Index (Kg/m? X + SD) 25.7+4.3 26.7£4.7
Average duration of complaints (months; X + SD) 2711322 314+354

Handedness n (%)
Right 74 (91.4) 46 (92.0)
Left 7 (8.6) 4 (8.0)
Affected side n (%)
Dominant 39 (48.1) 24 (48.0)
Non-dominant 15 (18.5) 7 (14.0)
Both 27 (33.4) 19 (38.0)
Type of Shoulder Problems n (%)
Anterior Instability 58 (71.6) 40 (80.0)
Posterior Instability 2 (2.5) 1(2.0)
Multidirectional instability 21 (25.9) 9(18.0)
Questionnaire Score (Median = IQR)
WOSI total 60.1 + 38.8 49.8+27.9
WOSI Physical symptoms 61.0 +28.3 53.6 +18.5
WOSI Sports/recreation/work 56.1 £ 53.6 39.9+274
WOSI Lifestyle 73.0 £50.7 51.9+40.9
WOSI Emotional well-being 49.6+41.7 33.7+33.7
QuickDASH Total 31.8 £34.1 47.7 £ 30.1
QuickDASH Work 43.7 £43.7 62.5+37.5
QuickDASH Sports 31.3+£39.1 43.7+31.3
SF-12 Physical component 39.6+14.4 36.8+9.0
SF-12 Mental component 51.3+46.3 46.1 £ 16.7

Values of WOSI and QuickDASH are expressed as percentage; Values of SF-12 physical component range from 24.0 to 56.6 points; Values of SF-12 mental component range from

19.1 to 60.9 points
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measurement error (SEM) as well as minimal detectable
change at the individual and group levels were calculated - 2
in the WOSI-PT total score and in all four domains. Regard- = Ss| o ~ ~ ~ S %
ing the sensitivity of the scale, floor and ceiling effect were $ Ig 0 = © © < = z
measured. sfge| 2 2 2 o 2 5
For construct validity, three predefined analyses were E ® E
performed: the correlations between WOSI-PT (and its do- 4
mains) and QuickDASH total score, with QuickDASH mod-
ules and with SF-12. g
The construct validity was analyzed using Spearman E
correlation, and the values were interpreted as follows: very : < s 5 s S ~
high positive (or negative) correlation when greater than or 23 %‘ N o 2 S ~ ~ <
equal to 0.90; high positive (or negative) correlation when tea " RPN =, EENE -
between 0.70 to 0.89; moderate positive (or negative) when kel g, = g = g g &
between 0.50 and 0.69; low positive (or negative) when be- ® =
tween 0.30 and 0.49; and negligible correlation when less E
than 0.30.2' The p values of 0.01 and 0.05 were taken as the =
reference level of significance. Due to the transformation of %
WOSI-PT to 100, ranging from “0 = Worst” to “100 = Best”, =
as suggested by Angst et al," a negative correlation with -2 % 5 N N . . N
QuickDASH is expected, and a positive one with SF-12. § 2 N 5 2 &) b g
Statistical analyses were performed using the Statistical F| g B B2 €] gd Qe g°
Package for Social Sciences Software (SPSS) version 24.0 E % .'g 2:/ = 5 & g O 8 & g"g 0 %
(IBM Corporation, Chicago, IL, USA). g o ‘E © o © o O
RESULTS ?lE
Cross-cultural adaptation § =
Some differences in sentence composition were found E §
between the two translation versions. After the first consen- § o s g %”\_ @_\ § §
sus panel discussion, the translated version of WOSIwas  §|g 2| 2% &7 &Y {9 29
finalized. The back translation was then carried out and two E k: gl "8 Y % YS 78
back-translated versions were produced. Both were con- 2 § e < & e =
firmed to have retained the questionnaire’s original mean- g | %
ing. Turning to the process undertaken by the expert com- é 5
mittee, the meaning of the words and expressions ‘snap- g E ) _ . N N .
ping’, ‘looseness’, ‘How much loss’, and ‘How much doyou £ & 5 s 8 % 8 X e
feel’ in Portuguese were discussed, and words or expres- i 8 E 5T 3T &9 &9 &%
sions were selected that fit better with the original ques- > § g °8 °& °& °8 °3
tions. As there were minor aspects in the comprehensibil- g 8 = = e = =
; ‘ ’ E| = O
ity test that were ‘not well understood’, they were replaced s|E
by other words within the same context. This version was 5
again applied to 10 other participants, and, as there were g J
no significant changes in the structure and evaluation prop- _§ % _
erties, this final version was used for the validation study § g % @ 2 B ~ 5
(WOSI-PT). Therefore, this version was used in the valida- % | & 1 IS IS IS IS IS
tion study without any additional modification, and no item & 'g =
was left blank. g Is}
g)
Validation study §
Demographic and disease-descriptive characteristics 2 - 0 *5‘ =
of patients are presented in Table 1. A total of 81 patients 2 = S % g
with clinical diagnosis of shoulder instability were included § 'n_.. -:“—:’ g . «% 2 T - §
in the internal consistency and validity assessments, and 50 £ g ; ?g e S :g} S ; D g 8|3
of them were randomly selected and included in the repro- E S € § % - § é
ducibility and measurement error assessment. There were | g E ‘é’_ 2 é
no missing data for any individual items on the WOSI-PT, o »n w g
QuickDASH, or SF-12. @ S
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Reliability and sensitivity

The results of internal consistency, reproducibility, as
well as standard error of measure, minimal detectable
change (individual and group levels), and the floor and ceil-
ing effects are presented in Table 2. Cronbach’s alpha coef-
ficient (0.97) indicates a high level of internal consistency in
the WOSI-PT questionnaire. When analyzing Cronbach’s
alpha coefficient for each domain, ‘emotional well-being’
had the least internal consistency (0.77). Nevertheless, this
value was still not found to be below the cut-off value.

The test-retest analysis of the total score of the WOSI-
PT showed very high ICC (0.98). In the same manner, high
ICC values were verified in ‘physical symptoms’, ‘sports/
recreation/work’, ‘life-style’, and ‘emotional well-being’,
ranging from 0.97 - 0.99. Therefore, the WOSI-PT, as well
as each domain, are stable over time. Additionally, the
SEM recorded was 3.1 points, and the minimal detectable
change at individual and group levels was 8.60 and 1.22
points, respectively.

Regarding to the floor-ceiling effects, the analysis of
the worst-best status values revealed no floor-ceiling effect
(less than 15%) [29] in total score (0%) nor in the different
modules (0-6.2%).

Construct validity

In order to analyse the convergent validity, a correlation
analysis of WOSI-PT with QuickDASH and SF-12 question-
naires was conducted (Table 3).

The total score of WOSI-PT had a high negative correla-
tion with the total score of QuickDASH (-0.798), as did WO-
SI-PT with the module ‘work’ in QuickDASH (-0.733); while
the correlation between WOSI-PT and the module ‘sports’
in QuickDASH was positive and moderate (0.544). More-
over, a good correlation was found between WOSI-PT and
the Physical component of SF-12 (0.666), and a moderate
correlation was found between WOSI-PT and the mental
component of SF-12 (0.354).

DISCUSSION

The aim of this study was to translate and culturally
adapt the WOSI Index into European Portuguese and to
verify its reliability and validity.

The WOSI questionnaire is an instrument to specifically
measure functionality and the impact of shoulder instability

on quality of life, in contrast with other validated scales for
the Portuguese population which are not specific for shoul-
der instability. Therefore, it was important to have a tool to
determine, for example, the effect of treatment on shoul-
der instability and/or the impact of this disorder on quality
of daily life. The results of the present study showed that
WOSI-PT is a reliable and valid instrument; consequently, it
can be used for this specific shoulder disability, thus fulfilling
the purposes of the original version.

In fact, the Cronbach’s alpha analysis showed a high
level of internal consistency in the WOSI-PT. The value of
0.97 was comparable to that of other validation studies. 612
The extremely high value of Cronbach’s alpha suggests that
the Portuguese version of WOSI could have certain items
with some redundancy. However, when analyzing the four
different domains of WOSI-PT, the Cronbach’s alpha ranged
from 0.77 to 0.93, confirming the good consistency of each
domain of the scale. In examining the internal consistency
of WOSI validated for other countries, a Cronbach’s alpha
of 0.91 in the Turkish version,® 0.92 in the Dutch version,?
and 0.95 in the Sweden version'? were found.

The results also demonstrated excellent reproducibility
for the WOSI-PT, with an ICC of 0.98 (IC 0.94 - 0.99), and
all four domains ranged from 0.97 to 0.99, being in agree-
ment with several other WOSI validations.3 1222

Our results recorded a SEM of 3.1% (65 out of 2100
points) and an MDC of 8.6% (180 out of 2100 points), for
a 72 hours interval, indicating that an improvement in the
WOSI-PT of at least 181 points between two different as-
sessment moments could be considered significant, inde-
pendently of measurement error. These results agreed with
several others, such as those found by Cacchio et al (2012)
(SEM of 3.4% and MDC 95% of 9.3%),% Van der Linde et al
(SEM of 8.3% and MDC 95% of 23%),% and Wiertsema et
al (SEM of 6.2% and MDC95% of 17.2%).22

Descriptive statistical analysis showed that there are
no floor nor ceiling effects in the WOSI-PT (n 81 0-0%).
According to Arafat et al. (2016),% the floor-ceiling effect is
present when over 15% of the subjects obtained the low-
est or highest possible scores on the scale, which indicates
the proportion for whom no meaningful deterioration or im-
provement in their condition could be detected since they
are already at the extreme of the range. Therefore, it is
possible to determine changes in the clinical conditions of

Table 3 — Spearman correlation analysis of WOSI-PT with QuickDASH and SF-12 questionnaires

QuickDASH SF-12
WOSI-PT

Total Work Sports Physical Mental
Physical symptoms -0.768** -0.738** -0.489* 0.631** 0.347*
Sports/recreation/work -0.794** -0.758** -0.638** 0.681** 0.364**
Lifestyle -0.761** -0.709** -0.453* 0.654** 0.339*
Emotional well-being -0.541** -0.374* -0.532** 0.379** 0.262*
Total -0.798** -0.733** -0.544** 0.666** 0.354**

WOSI -PT: Western Ontario Shoulder Instability index of the Portuguese version; QuickDash: The Quick Disabilities of the Arm, Shoulder and Hand score; SF-12: Short Form 12 Health

Survey
*: correlation is significant at p < 0.05; **: correlation is significant at p < 0.01
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patients more precisely.

Regarding validity, the WOSI-PT reported a high nega-
tive correlation (- 0.798) with QuickDASH, which is in agree-
ment with results found in the validation process for the
Turkish (0.67)% and Dutch (0.81) versions.?? It is important
to stress that both WOSI-PT and QuickDASH scored “0” as
‘no limitations’. Nevertheless, the negative correlation in our
study is attributed to the inversion of the scale.

After analyzing the correlations between the domains
of WOSI-PT and QuickDASH, high negative correlations
with ‘physical symptoms’ (-0.768), ‘sports/recreation/work’
(-0.794), and ‘life-style’ (-0.761) were found; in contrast,
the correlation of the WOSI ‘emotional well-being’ domain
with QuickDASH showed a moderate negative correlation
(- 0.541).

The physical and mental components of SF-12 were
also correlated with WOSI-PT, and a moderate positive cor-
relation was found for the Physical component (0.666); as
expected, a low positive correlation with the mental compo-
nent (0.354) was found.

One limitation of our study was the fact that the respon-
siveness analysis, which is important to understand the
sensitivity of the scale to detect clinically important changes
over time, was not executed, even when the changes were
small.

CONCLUSION

The Portuguese version of WOSI questionnaire is a reli-
able and valid tool to measure shoulder-related quality of
life in patients with symptomatic shoulder instability.
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