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Abstract

Background The Western Ontario Shoulder Instability

Index (WOSI) questionnaire is a disease-specific self-

evaluated measurement tool used for patients with shoulder

instability. The purpose of this study was to evaluate the

reliability and validity of the WOSI Japanese version for

the Japanese population.

Methods The WOSI Japanese version was prepared by

use of several steps including translation, back translation,

and verification by the author and owner of the WOSI.

Reliability (internal consistency and reproducibility) and

validity were then tested for 85 patients with shoulder

instability. All patients completed the WOSI Japanese

version, Quick DASH, and SF-36, and underwent assess-

ment of the Rowe rating scale for the purpose of internal

consistency and validity. Fifty-nine of the patients repeated

the WOSI 2 weeks after the first examination for assess-

ment of test–retest reproducibility.

Results Both internal consistency (0.84 for Cronbach’s

alpha) and reproducibility (Pearson’s r = 0.91, intraclass

correlation coefficient = 0.91) indicated the reliability of

the WOSI Japanese questionnaire was good. Comparison

with the Rowe rating scale (p \ 0.001) also showed validity

was good. The correlation coefficient between the WOSI

Japanese version and the Quick DASH (Pearson’s r = 0.62)

was higher than that between the WOSI Japanese version and

the SF-36 (Pearson’s r = 0.10–0.36 for subscales).

Conclusion The WOSI Japanese questionnaire is a reli-

able self-assessment tool that is comparable with the ori-

ginal English version. We therefore recommend use of the

WOSI Japanese version when evaluating patients with

shoulder instability in the Japanese population.

Introduction

Shoulder instability is a common injury, especially among

the young and active population. The incidence of shoulder

instability has been reported to be approximately 2% of the

population [1]. A large number of patients commonly

experience recurrent instability after a first anterior shoul-

der dislocation. According to the reports about high-risk

populations, for example young athletes and some sub-

populations, this number approaches 100% [2, 3].

The common complaints of shoulder instability are quite

different from those of other shoulder pathologies. After

joint reduction, pain is rarely a major complaint, whereas

apprehension and loss of confidence in the shoulder are

characteristic symptoms arising in association with some

activities. With increased severity, patients may reduce
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their sports activities and experience a decrease in their

quality of life [4].

Several instruments have been developed to assess the

clinical outcome of the management of shoulder conditions

including instability problems. However, most of these

were derived from clinical data and depend on the judg-

ment of an examiner. Especially for shoulder instability,

assessment tools that focus on the patient’s subjective

viewpoint should be necessary to evaluate the true dis-

ability in their activities of daily living.

Kirkley et al. [5] were the first to develop a question-

naire as a disease-specific quality of life scoring system for

shoulder instability; the Western Ontario Shoulder Insta-

bility Index (WOSI). The WOSI questionnaire is a patient-

administered questionnaire for evaluating symptoms and

their effects on physical activity and quality of life. It can

be used to compare different populations with shoulder

instability, and facilitate comparisons between studies. The

WOSI score has already been used to evaluate the outcome

of treatment in several studies [6–9]. In clinical practice,

the WOSI questionnaire is widely used in English-speaking

countries to determine patients’ severity of impairment and

their functional improvement, and for monitoring the out-

come of treatment [10]. In order to use the WOSI ques-

tionnaire for non-English speaking patients, it must be

translated into other languages; it should also be culturally

adapted and properly evaluated. The reliability and validity

of the Swedish and German versions of the WOSI have

been reported [11, 12]. The purposes of this study were:

1 to translate and culturally adapt the English WOSI

questionnaire to Japanese; and

2 to evaluate reliability and validity for the Japanese

population.

Materials and methods

Translation of the WOSI questionnaire into Japanese was

performed in several steps. The original English version

was translated into Japanese by one of the co-authors (E.I.),

a senior shoulder surgeon who had learned English as a

second language. Back translation of the Japanese version

into English was performed independently by another co-

author (N.Y.), who is also a shoulder surgeon. Subse-

quently, Sharon H. Griffin, the author and owner of the

WOSI questionnaire, checked for any discrepancies. After

several revisions of the translation and careful corrections,

the final WOSI Japanese version was certified as Official

Japanese Translation by Dr Griffin.

In this study, the Japanese version of the WOSI was

tested for patients with shoulder instability. All subjects

were given written information about the purpose and

procedure of the study, and informed consent to partici-

pation was obtained. Ethics approval was obtained from the

Ethics Committee at the Medical Faculty in our institution.

The protocol and publication of the study were approved

by our institutional review board.

Eighty-five patients, mean age 27 years (range 16–62),

with shoulder instability were included in the reliability

and validity evaluation. The patients were recruited in the

three clinics in Japan. The inclusion criteria were the same

as in the original study by Kirkley [5]. All subjects had

been diagnosed with either traumatic or non-traumatic

instability of the shoulder on the basis of their history and

clinical findings. There were 76 patients with traumatic

instability and 9 patients with non-traumatic instability.

Reliability

The reliability of assessment tools can be divided into two

major classes, internal consistency and reproducibility

(test–retest). Internal consistency of the WOSI Japanese

version questionnaire was assessed by use of the WOSI

score from 85 patients, which were obtained at first visit.

To assess the reproducibility of the WOSI Japanese ver-

sion, 59 of the 85 patients also participated in the test–

retest evaluation and completed the WOSI questionnaire

again 2 weeks after the first visit. Correlation between the

total results from both tests was analyzed statistically to

assess the test–retest reproducibility of the Japanese

version.

Validity

Validity is an index of how well a tool measures what it is

supposed to measure. If there is a ‘‘gold standard’’ with

which the results can be compared, validation may be

clearly demonstrated. In the absence of a ‘‘gold standard’’,

for example for quality of life with shoulder instability, it is

necessary to compare the tool with other measures to

determine validity. In this study, the validity of the WOSI

Japanese version was evaluated by comparing the WOSI

score with results from the Rowe rating scale [13] from the

85 patients, as was performed in previous validation of the

Swedish and German versions of the WOSI [11, 12].

At the first visit, all 85 patients underwent evaluation on

the Rowe rating scale and using the WOSI Japanese ver-

sion. They were also required to complete the Quick DASH

(the Japanese Society for Surgery of the Hand version of

the Quick Disability of Arm, Shoulder, and Hand ques-

tionnaire [14]) and the SF-36 (the official Japanese version

of the 36-Item Short Form Health Survey, version 1.2 [15,

16]) at the same time. The Quick DASH and the SF-36

scores were compared with the WOSI score. Similar to the

WOSI, both measures are patient self-administered
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questionnaires. The Quick DASH score is a general upper

extremity score used for patients with any condition of any

joint of the upper extremity. We hypothesized that the

WOSI score would be more consistent with the Quick

DASH score than with the overall health measurement by

use of the SF-36.

Statistical analyses

Internal consistency was assessed by calculation of Cron-

bach’s alpha. The test–retest data were analyzed by use of

Pearson’s product–moment correlation coefficient and the

intraclass correlation coefficient (ICC). Comparison of the

WOSI with the other measurements to assess validity was

performed by calculating the Pearson’s correlation coeffi-

cient. The level of significance was set at p \ 0.05.

Results

Reliability

Table 1 summarizes the results from evaluation of the

reliability of the WOSI Japanese version. Internal consis-

tency for the 21 questions in the WOSI was 0.84, as

measured by use of Cronbach’s alpha. Strong test–retest

correlation (Pearson’s r = 0.91, ICC = 0.91) was indica-

tive of good reproducibility of the total score of the WOSI.

In analysis of each domain separately, the values obtained

were indicative of adequate reliability. Among the four

domains, reliability was lowest for the sports/recreation/

work domain (Pearson’s r = 0.65, ICC = 0.64).

Validity

Validity, expressed as Pearson’s r, was 0.63 between the

WOSI Japanese version score and the Quick DASH; this

was the highest correlation in this study (Table 2). As

expected, the WOSI score correlated significantly with the

Rowe rating scale (Pearson’s r = 0.42, p \ 0.0001).

Regarding the SF-36, the physical subscales such as

physical functioning (PF) and bodily pain (BP) seemed to

be highly correlated with the WOSI score (Pearson’s

r = 0.36, 0.34, respectively). However, values were lower

for the social functioning (SF) and role-emotional (RE)

subscales of the SF-36 (Pearson’s r = 0.10, 0.16,

respectively).

Discussion

A standardized assessment tool which focuses on shoulder

instability from the patient’s perspective can be used for

comparison of clinical outcomes among different institu-

tions or treatment methods. Because the original WOSI is

known to be an easy and reliable self-administered ques-

tionnaire, it would be beneficial for Japanese researchers if

the Japanese version of the WOSI could be used for their

clinical studies with the same level of reliability as the

original version.

This study clearly demonstrated the high reliability of

the Japanese version of the WOSI questionnaire. Both

internal consistency and reproducibility were regarded as

good. Especially, we found that the test–retest reliability of

the WOSI Japanese version was excellent. In the literature,

ICC values for the original English, Swedish, and German

versions were reported as 0.95, 0.94, and 0.87, respectively

[5, 11, 12]. This study revealed that the ICC for the WOSI

Japanese version was 0.91, which seemed comparable with

those of WOSIs in other languages.

When we analyzed the four domains of the Japanese

version separately, the domain for sports/recreation/work

had the lowest value. It is interesting to note that the lowest

value among the four domains was found for this domain in

Table 1 A summary of the reliability tests of the WOSI

Pearson’s r ICC Cronbach’s alpha

Test–retest (n = 59)

WOSI total score 0.91 0.91

Domain

Physical symptoms 0.86 0.86

Sport/recreation/work 0.65 0.64

Lifestyle 0.83 0.82

Emotions 0.80 0.79

Internal consistency (n = 85) 0.84

Table 2 Correlation between the WOSI and the Quick DASH, the

Rowe rating scale, and the SF-36

Correlation with the WOSI

Pearson’s r

Quick DASH*** 0.63

Rowe rating scale*** 0.42

SF-36

Physical functioning*** 0.36

Role physical* 0.26

Body pain** 0.34

General health* 0.27

Vitality* 0.28

Social functioning 0.10

Role emotional 0.16

Mental health* 0.26

*p \ 0.05, **p \ 0.01, ***p \ 0.001; Pearson’s correlations
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the other authors’ studies [11, 12]. However, the value of

0.64 for this domain can still be regarded as acceptable for

test–retest reliability according to the criteria of the out-

come measures [17].

As for the validity, we found that the scores of the

WOSI Japanese version correlated significantly with the

Rowe’s rating scale (Pearson’s r = 0.42, p \ 0.0001).

However, the correlation coefficient was slightly lower

than that for other languages (0.59–0.62) [5, 11, 12]. It is

possible that differences between patients’ treatment

status caused these discrepancies among the studies;

the data were collected from untreated patients in our

study, whereas they were collected from those under

treatment [5] or from those who had undergone primary

treatment more than 8 years previously [11], or data for

subjects both before and after treatment were pooled

[12].

In this study, the highest correlation coefficient was

between the WOSI Japanese version scores and the Quick

DASH scores, which was similar to results previously

reported by Kirkley et al. [5]. A number of similar items in

both instruments might cause such correlation, as Kirkley

et al. [5] pointed out in their study. On the other hand, the

correlation coefficient between the SF-36 and the WOSI or

DASH scores was lower than that between the WOSI and

the Quick DASH. We assumed that the WOSI would

reflect the function of the upper limb better than the general

health in any language.

A number of physician-based results, for example range

of motion and manual muscle testing, have weighed

heavily in outcome assessment in the past. However, in an

ideal means of direct evaluation of shoulder function, the

patient’s point of view must have priority [18]. The WOSI

score may enable assessment of symptoms important to the

patients other than the instability itself [11].

This Japanese version of the WOSI questionnaire can be

filled out easily and quickly, and requires minimum

assistance during follow-up for the Japanese population.

The validated WOSI has successfully been used to measure

outcome in several case studies including randomized

controlled trials [6, 8, 19]. Translations into other lan-

guages will enable us to perform an international com-

parison of results from different population groups with

shoulder instability.

A major limitation of this study must be considered

when evaluating the results. Responsiveness or sensitivity

to changes between measurements before and after treat-

ment (over time) was not analyzed. Although most of the

patients underwent surgical stabilization, we did not

investigate the consequence of such treatment. Further

studies focusing on responsiveness over time would be

necessary for use of the WOSI Japanese version score in

the clinical setting.

Conclusion

In this study we culturally adapted and validated the Jap-

anese version of the WOSI questionnaire for the Japanese

population. The results obtained using this new Japanese

version of the WOSI were comparable with those obtained

by use of the original version.

The content of the Japanese version of the WOSI

questionnaire is available (as supplementary material) in

the on-line version of this publication in the Journal of

Orthopaedic Science or in the Japanese abstract in the

Journal of the Japanese Orthopaedic Association.
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