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Introduction

Quite a number of tools have been developed to help test the results
of orthopedic treatment of shoulder defects, such as instability
problems. Shoulder instability causes problems with assessment
due to intermittent symptoms and less pain, rather than anticipation
of the problems that may be caused by certain activities. There is a
need for instruments that concentrate on the subjective viewpoint
of the patient concerning the outcome. Kirkley et al. (1998)
developed such a patient-specific scoring system for shoulder
disorders . He evaluated the score properties with the original
English version — Western Ontario Shoulder Instability Index
(WOSI), using established guidelines %/,

The Western Ontario Stability Index may be administered
via mail and is user-friendly. Its high sensitivity and intraclass
correlation coefficient (ICC) shows that it can be used for
monitoring the functional status (progress) of each patient. WOSI
can as well be used for clinical trials and helps with comparison
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and aggregation of cohort studies. The objectives of patient-
evaluated outcome measures are supplementation of conventional
outcome measures such as strength, range of motion, and other
major symptoms !,

The major psychometric properties used in validating
scores include responsiveness, reliability, and validity.
Responsiveness refers to the ability of a particular score to measure
changes with time. Reliability is the extent to which an outcome
measure can be reproduced. Validity shows whether a particular
instrument measures precisely what it is supposed to measure. The
simplicity of the scoring system is also of utmost importance. It
should be highly effective, and easy to use. This will encourage
orthopedic surgeons to incorporate it into their practice.

Poolman et al. (2009), mentioned cultural and linguistic
considerations for a specific population when attempting to
translate and validate certain assessment tools !, This study aims
to retest the Arabic version of WOSI score's psychometric
properties.
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Material & Methods

Translation

Translation was done as per recommendations of Guillemin's
guidelines for validation and cross-cultural adaptation after
permission obtained from the original WOSI copyright holder .
Two Bilingual orthopedic surgeons were responsible for the
conceptual and literary translation of the original WOSI. Two other
versions were produced by independent translation companies with
a background in scientific English. All the versions produced were
similar. Modifications to incorporate from all the versions were
made and implemented in the final version. A professional Arabic
grammar checker reviewed it. The back-translation came close to
the original score.

Participants

100 patients participated in this study and completed the WOSI and
DASH questionnaires. They agreed to have their data analysed for
research purposes. The mean age of participants was 55.1 years.
The age range of the participants was between 20 — 83 years. It
took the participants approximately 4 minutes to fill out the
questionnaire. A pilot test was initially conducted on 7 random
patients from the arthroplasty clinic, the investigators interviewed
them after the filled out the Arabic questionnaire to inquire about
ease of language and understanding of the content.

Psychometric Properties and Data Analysis

Presentation of the outcome measures of each construct was done
using descriptive analysis. Mean and standard deviation (SD) were
calculated. Internal consistency was evaluated by calculating the
Cronbach’s a. According to the literature, o > 0.70 was regarded as

acceptable, though it should not exceed 0.95, to avoid redundancy
[5]

Content validity was determined by examining the floor
and ceiling effects. The floor effect is the percentage of patients
who scored the lowest possible score (score of 0), and the ceiling
effect is the percentage of those with the highest score (score of
100). If more than 15% of the respondents had a floor or ceiling
effect, the effects would be considered to be relevant .

To investigate the criterion validity of the Arabic WOSI, its
relationship to a gold standard questionnaire like DASH had to be
examined. For this purpose, Pearson's correlation coefficient
between Arabic WOSI and DASH was calculated at the two
measurement intervals (baseline & follow-up). Since DASH has
already been validated in Arabic speaking countries, the higher
correlation coefficient would prove the convergent validity of the
Arabic WOSI. Besides, the Responsiveness, indicates how well a
questionnaire shows clinically relevant changes over time, as
measured by software MedCalc. To determine how responsive the
Arabic WOSI is, a correlation coefficient was calculated between
the baseline and follow-up change, as compared to the change in
the Arabic version of DASH. We calculated changes as a baseline
score percentage. We also calculated Standardized Response Mean
(SRM) for both measures.

The calculations were performed using IBM SPSS v.26,
MedCalc v.19.1, and Graphpad Prism v.8.

Results

100 patients participated in this study and completed the WOSI and
DASH questionnaires and agreed to have their data analysed for
research purposes. The average age of the participants was 55.1
years, with a standard deviation of 16.8 years, which means that the
majority of the sample is between 38 and 72 years of age. The
youngest participant was 20, and the oldest was 83 years of age. No
ceiling and floor effect were recorded for all the constructs.

Table 1: Descriptive analysis of Baseline and follow-up outcome measures

Baseline Follow-up
Mean SD Mean SD
DASH 55.2 18.5 35.6 16.5
Total WOSI 72.9 20.2 50.4 184
Physical Symptoms 62.3 18.2 435 19.7
Sports/Recreation/Work 85.4 15.3 57.7 235
Lifestyle 82.9 16.7 59.5 20.3
Emotions 60.9 26.1 40.7 233
150
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Figure 1: Baseline and follow-up of Arabic DASH, Total WOSI, and its subscales
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Reliability

To estimate the reliability of the questionnaire, Internal consistency
was calculated by using overall Cronbach's alpha which was equal
to 0.85 at the baseline and 0.91 at follow-up, indicating a high
degree of internal consistency in both time frames. All subscales
showed an acceptable degree of internal consistency expect
sport/recreation/work, which in the Follow-up did not reach the
minimum value of 0.70 (o= 0.69)

Table 2: Internal consistency of the Arabic version of WOSI in
baseline and follow-up questionnaire

Number Cronbach's o

of items Baseline | Follow-Up
Total WOSI 21 0.85 0.91
Physical Symptoms 10 0.70 0.75
Sports/Recreation/Work | 4 0.75 0.69
Lifestyle 4 0.75 0.78
Emotions 3 0.79 0.87

Responsiveness & Criterion validity

The Arabic versions of WOSI and DASH scores indicated a strong
correlation both at baseline (r =0.79, p < 0.001) and at follow-up (r
= 0.87, p < 0.05). This was an indication of strong criterion
validity. The changes in WOSI and DASH from baseline to follow-
up were proved to be moderately correlated (r = 0.63, p <0.001),
this correlation could also be partly shown in Figure 1, where the
trends of both questionnaires indicating fair responsiveness. Also,
the SRM (Standard response mean) for both measures are
calculated with WOSI SRM = 1.45 and DASH SRM = 1.51, which
was quite large for both of them.

Discussion

We had a high test-retest reliability of WOSI, with a Cronbach’s
alpha of 0.85 and 0.91 at baseline and follow-up respectively. ICC
values for the different items were ranging at 0.70 and 0.79 at the
baseline, and 0.75 — 0.87 at follow-up. According to Bot et al., the
WOSI score can be applied herein as well as in the respective
domains — except for the sports/recreation/work domains . That
fact that the internal consistency was 0.91 for the baseline WOSI
compares well with the internal consistency of 0.95 in the original
publication. This is a clear indication that there was no dramatic
change in the score properties, hence encouraging the use of the
Arabic Version of the WOSI.

Many studies have attempted translation and cross-cultural
adaptaion of the WOSI into different languages throughout the
world for use in their respective countries.

In 2009, a Swedish translation and validation by
Salomonsson et al. was done ®!. The Cronbach alpha was 0.89 and
0.95 for pre-operative and post-operative respectively. The pearson
coefficient was 0.59, while their ICC was 0.94. They however
compared the WOSI vs the Rowe score [,

A vyear later, Drerup et al. presented their WOSI translated
into the German language to be used for German speakers °!. The
Cronbach alpha for the German WOSI was 0.89 for the total score
1 Their test-retest reliability (ICC) ranged from 0.73- 0.90,
compared to our 0.70-0.79 at baseline for the Arabic WOSI.

The Japanese WOSI by Hatta et al. (2011) was done
comparing the WOSI to the quick-DASH score as well as the
Rowe Score "%, The Cronbach alpha (0.84) was similar to our
Arabic WOSI while the Pearson’s coefficient between the Japanese
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WOSI and quick-DASH score was 0.63, as opposed to our 0.79 %,
They concluded in their study that the Japanese WOSI is a reliable
self-assessment tool that is comparable to the original WOSI %!,

Cacchio et al. translated the WOSI into Italian and their
study showed a Cronbach alpha of 0.93, ICC of 0.95 at baseline
and 0.92 on follow up Y. Their construct validity correlated more
between the DASH (0.79) than with the SF-36 (0.11) [**],

In 2014, a Dutch translation and validation of the WOSI
score and its correlation between the DASH score was done ™2,
The total score Cronbach alpha was 0.96 while the total ICC was
0.92 (range from 0.88- 0.920 *!. There was also a high correlation
with the DASH score at 0.81 17/,

All 100 patients involved in the study experienced
improvements in the WOSI score, and this agrees with the
standardized response mean (SRM) of 1.45 for WOSI and 1.51 for
DASH, both being larger than the SRM in the original presentation
(which was 0.93) ™. A French WOSI was translated, validated, and
responsiveness checked against the quick-DASH as well, a study
by Guadelli et al. (n=144) ™). In their study, the SRM was 1.55
(French WOSI) and 0.87 (Quick DASH) *. These corresponded
to a strong correlation (>0.80). The SRM is an effective size index,
obtained by dividing the mean change in scores by the standard
deviation of the score, and is one of the best measures to estimate
responsiveness [**.

The significance of the WOSI in being a reliable and the
patient-related outcome measure has led to the multiple translations
and validation studies have been shown to be reliable in their
respective languages and recommended for use with patients of
different languages. In the International Society of Arthroscopy,
Knee Surgery and Orthopaedic Sports Medicine.

(ISAKOS) Scientific Committee Report comparing
different scoring systems for the functional Assessment of the
Shoulder, the WOSI was more responsive than other tools for
Shoulder Instability ™4,

It is worth noting that conventional clinician-based
parameters like strength and motion do not directly evaluate
shoulder functions, which is necessary for the assessment of
prognosis. An ideal scoring system should be targeted at the
functional outcome, and it is necessary to prioritize the patient's
point of view ™! This score evaluation indicates that the score
assesses important symptoms and not just stability.

Conclusion

The retest showed the Arabic version of the WOSI score having a
highly reliable consistency and good validity with high
responsiveness, all at a similar level as in the original score. We
suggest that WOSI be employed in the evaluation of patients
experiencing issues with instability.
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