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Background: The Kerlan-Jobe Orthopaedic Clinic shoulder and elbow score (KJOC) is sensitive enough to detect subtle changes
in the functional level of the shoulder or elbow in overhead athletes. However, a Japanese version of the KJOC is not yet available.
Moreover, the original KJOC uses a visual analog scale (VAS) assessment format that requires a print version so that users can
add a check mark along a horizontal line. The KJOC can be completed using online tools such as Google Forms if a 10-point scale
format can be used with comparable results.

Purposes: To (1) translate and cross-culturally adapt the KJOC into Japanese (KJOC-J) and assess its validity and (2) evaluate
the correlation between a standard VAS format and a 10-point scale format (KJOC-J10).

Study Design: Cohort study (Diagnosis); Level of evidence, 3.

Methods: In total, 318 athletes participated in the validation study, 255 in the test-retest reliability study for the KJOC-J, and 273
in the validation study for the KJOC-J10. Internal consistency was evaluated using the Cronbach alpha. Validity was evaluated by
calculating the correlation between the KJOC-J and the Disability of the Arm, Shoulder and Hand (DASH). Test-retest reliability
was assessed using the intraclass correlation coefficient (ICC). The validity of the KJOC-J10 was evaluated by calculating the
correlation between the KJOC-J10 and KJOC-J.

Results: The Cronbach alpha was 0.914, indicating good internal consistency. The KJOC-J was moderately correlated with the
DASH (r = 20.581; P\ .001) and had good test-retest reliability (ICC, 0.874). A strong correlation was found between the KJOC-J
and KJOC-J10 (r = 0.846; P \ .001).

Conclusion: The study results demonstrated good internal consistency, validity, and reliability for the KJOC-J, indicating that it is
a valid assessment tool for shoulder and elbow functions in Japanese overhead athletes. Moreover, a strong correlation was
found between the VAS and 10-point formats of the KJOC-J.
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Self-reported outcome measures can decrease the discrep-
ancy between physical examination outcomes and

subjective patient assessments, determine treatment out-
comes, and screen for the risk of injuries. The Kerlan-
Jobe Orthopaedic Clinic shoulder and elbow score
(KJOC) was developed in 2010 to evaluate function in over-
head athletes.1 The KJOC consists of 10 items, and the
mean of these items is calculated and used to evaluate
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the subjective functional status of the shoulder or elbow in
overhead athletes. Since the KJOC was introduced, several
studies have used this measure for overhead athletes par-
ticipating in baseball, tennis, softball, and swim-
ming.5,7,9,15,16,21,23 Furthermore, the KJOC is sufficiently
sensitive to detect slight changes in the functional level
of the shoulder or elbow in overhead athletes5,7,16 and is
associated with in-season injury risk in female softball
players.9 Because these previous studies support the effi-
cacy of the KJOC,5,7,9,16 the original English version has
been translated and validated in several languages, such
as German, Italian, Korean, Norwegian, Turkish, Persian,
and Dutch.8,12-14,17,19,22 However, a Japanese version of
the KJOC is not yet available.

Translation and cross-cultural adaptation procedures
are necessary to utilize questionnaires with speakers of
other languages. Since Beaton et al3 introduced the guide-
lines for the cross-cultural adaptation of self-reported out-
come measures, several researchers have followed these
guidelines and translated various questionnaires into
other languages.10,11 These guidelines have also been
used when translating the KJOC into other lan-
guages.8,13,14,17,19,22 Moreover, the validity of the KJOC
has been demonstrated by comparing it with the Disability
of the Arm, Shoulder and Hand score (DASH), both in the
original English version1 and in several translations of the
KJOC.8,12,13,17,19,22 A Japanese version of the DASH is
available.10

The original KJOC uses a visual analog scale (VAS) to
assess shoulder and elbow function.1 However, using the
VAS assessment format may limit the widespread use of
various questionnaires, as this type of assessment requires
a printed version for the user to write a check mark along
the horizontal line. If an interval scale format is used
instead, the KJOC could be completed through online tools
such as Google Forms (Google Inc.).

In the present study, we aimed to translate and cross-
culturally adapt the KJOC into Japanese (KJOC-J) and
assess its validity. In addition, we aimed to evaluate the
correlation of the KJOC-J between a standard VAS format
and a 10-point interval scale format (KJOC-J10).

METHODS

Translation and Cross-cultural Adaptation

The protocol for this study was approved by our ethics com-
mittee. Before obtaining the data, the purpose and proce-
dures were carefully explained to the participants, and
informed consent was obtained. According to the

guidelines of Beaton et al,3 the process of translation and
cross-cultural adaptation was separated into 5 stages as
follows: (1) forward translation; (2) synthesis of the trans-
lations; (3) back translation; (4) expert committee meeting;
and (5) testing of the prefinal version.

Forward Translation. Two Japanese-English bilingual
individuals from different backgrounds translated the orig-
inal English version of the KJOC into Japanese. The
informed translator (first translator: H.Y.) was a physical
therapist who had studied abroad for 3 years in the United
States, whereas the uninformed translator (second transla-
tor) was an economics specialist. The first and second
translators provided translations T1 and T2, respectively.

Synthesis of the Translations. T1 and T2 were compared
and reviewed in a group meeting to resolve all inconsisten-
cies between the 2 versions, providing a synthesized
KJOC-J (KJOC-J T-1-2). The synthesizing group consisted
of 3 Japanese-English bilingual physical therapists (T.I.,
H.Y., and H.A.) with .10 years of experience in orthopae-
dic and sports rehabilitation.

Back-Translation. Two native English speakers without
medical backgrounds who could read Japanese translated
the KJOC-J T-1-2 into English. The first and second back-
translators were not informed of the original KJOC and pro-
vided back-translations BT1 and BT2, respectively.

Expert Committee Meeting. The expert committee com-
prised a professional linguist (A.T.) and bilingual sports
medicine researchers (T.I., H.Y., H.A., and M.E.). The com-
mittee members reviewed and synthesized all translations
(T1, T2, T-1-2, BT1, and BT2), as well as the original ver-
sion of the KJOC, to reach a consensus on any discrepancy
and obtain conceptual equivalence between the original
and Japanese versions of the KJOCs. Consequently, the
expert committee obtained a prefinal version of the
KJOC-J.

Testing of the Prefinal Version of the KJOC-J. In the
pretest, 22 college tennis players completed the prefinal
version of the KJOC-J. Subsequently, the athletes were
interviewed regarding their thoughts and the reason for
selecting their response for every item. The expert commit-
tee members reviewed the pretest results and acquired com-
ments to achieve the final adaptation of the questionnaire.
After addressing any discrepancies and achieving agree-
ment among the committee members, the final version of
the KJOC-J was approved by the expert committee. This
version is available separately (see Supplemental Material).

Participant Recruitment

The participants were recruited from several college sports
clubs and an orthopaedic hospital. Our participants were
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both amateur and professional athletes. The inclusion cri-
teria were as follows: (1) native Japanese speakers; (2) age
.18 years; and (3) belonging to sports clubs, such as base-
ball, basketball, tennis, softball, swimming, volleyball, and
throwing events (ie, javelin, discus, and shot put). With
regard to the nonscored question in the KJOC about the
current status of athletes, we categorized athletes who
were playing without any arm trouble as asymptomatic
and athletes who were playing with arm trouble or not
playing due to arm trouble as symptomatic.

Procedures

The participants completed the KJOC-J and the DASH on
the same day as the first test session to evaluate internal
consistency and validity. In line with studies that
translated and validated the KJOC into other lan-
guages,8,12-14,17,19,22 the participants were instructed to
complete the KJOC-J again approximately 2 weeks after
the first session to evaluate the test-retest reliability. In
the second session, the participants simultaneously com-
pleted the KJOC-J10 using Google Forms.

Internal Consistency

Internal consistency was evaluated by calculating the
Cronbach alpha to measure the degree of homogeneity of
the 10 items of the KJOC-J, with an alpha value between
0.70 and 0.90 indicating good internal consistency.20

Validity

The validity of the KJOC-J was evaluated by calculating
the correlation coefficient between the KJOC-Js and the
DASH (0-100: 0 indicating no disability, and 100 indicating
the worst disability). The validity of the KJOC-J10 was
evaluated by calculating the correlation coefficients
between the KJOC-J10 and KJOC-Js obtained in the sec-
ond session. According to previous studies,13,18 the correla-
tion coefficients were categorized as follows: very strong,
0.90-1.00; strong, 0.70-0.89; moderate, 0.40-0.69; weak,
0.10-0.39; and negligible, 0.00-0.10.

Test-Retest Reliability

To evaluate the test-retest reliability, the intraclass corre-
lation coefficient (ICC), with corresponding 95% CI for the
mean score and the score of each item, was calculated
using the data obtained in the first and second sessions.
According to a previous study,19 ICC values were catego-
rized as follows: excellent, .0.90; good, 0.75-0.90; moder-
ate, 0.50-0.75; and poor, \0.50. Furthermore, the
standard error of measurement (SEM) and the minimum
detectable change (MDC) were calculated using the follow-
ing formulas:

SEM 5 SD
ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi

1� ICC
p

MDC 5 1:96 3
ffiffiffi

2
p

3 SEM

A Bland-Altman plot (95% limits of agreement) was con-
structed by plotting the mean difference between the test
and retest KJOC-Js against the mean of the 2 measures.2

Statistical Analyses

Descriptive data were reported as mean 6 standard devia-
tion. All statistical analyses were performed using SPSS
Statistics Version 29 (IBM Corp). The normality of all
measures was evaluated using the Shapiro-Wilk test. The
validity of the KJOC-J and KJOC-J10 was assessed using
either the Pearson correlation coefficient or the Spearman
rank correlation coefficient depending on normality. Sta-
tistical significance was set at P \ .05.

RESULTS

Internal Consistency and Validity of the KJOC-J

To examine internal consistency and validity, 318 athletes
were asked to complete the KJOC-J and DASH in the first
session. The characteristics of these participants are pre-
sented in Table 1. The KJOC-J showed good internal con-
sistency, with a Cronbach alpha of 0.914.

As normality was not confirmed using the Shapiro-Wilk
test, the correlation between the KJOC-J and the DASH
was evaluated using the Spearman rank correlation test.
The KJOC-J was found to be moderately correlated
with the DASH (r = 20.581 [95% CI, –0.652 to 20.501];
P \ .001).

TABLE 1
Participant Characteristics for the Validation

Study of the KJOC-Ja

Variable Value

No. of athletes 318 (106 F, 212 M)
Age, y 19.8 6 1.3
Asymptomatic 250 (86 F, 164 M)
Symptomatic 68 (20 F, 48 M)
Sport

Basketball 78 (36 F, 42 M)
Swimming 75 (18 F, 57 M)
Throwing eventsb 72 (18 F, 54 M)
Baseball 37 (0 F, 37 M)
Tennis 35 (13 F, 22 M)
Volleyball 20 (20 F, 0 M)
Softball 1 (1 F, 0 M)

KJOC-J 87.4 6 15.5
DASH 1.9 6 4.3

aData are presented as No. of athletes or mean 6 standard
deviation. DASH, Disabilities of the Arm, Shoulder and Hand;
F, female; KJOC-J, Kerlan-Jobe Orthopaedic Clinic-Japanese;
M, male.

bJavelin, discus, and shot put.
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Test-Retest Reliability

The demographic data for the study of test-retest reliabil-
ity are shown in Table 2. Of all the athletes who completed
the KJOC-J in the first session, 63 did not complete the
retest questionnaire because of scheduling conflicts and
changes in their upper extremity status. The test-retest
reliability was investigated using the mean score and
each scoring item of the KJOC-J (Table 3). The reliability
of the mean KJOC-J was categorized as good. In addition,
each item showed good to moderate reliability, except for
items 1 and 5. The Bland-Altman plot (Figure 1) indicated
no correlation between the difference and the mean of the
test-retest measurements. The mean difference of the
KJOC-J was 21.8 6 6.5 (95% CI, –14.6 to 11.0).

Validity of the KJOC-J10

The demographic data for the validation of the KJOC-J10
are shown in Table 4. In the second session, 18 additional

athletes simultaneously completed the KJOC-J and KJOC-
J10. The correlation between the KJOC-J and KJOC-J10
was evaluated using the Spearman rank correlation, and
the results are shown in Table 5. The results demonstrated
that the mean score and most individual score items
showed a strong correlation between the VAS and the 10-
point scale format of the KJOC-J. Only item 5 showed
a moderate correlation between the different questionnaire
formats.

DISCUSSION

The KJOC-J showed good internal consistency, construc-
tive validity, and test-retest reliability. Therefore, the
study findings suggest that the KJOC-J is a valid subjec-
tive assessment tool for evaluating shoulder and elbow
function in Japanese overhead athletes. Moreover, a strong
correlation was found between the VAS and 10-point for-
mats of the KJOC-J, implying that the 10-point scale for-
mat may be just as applicable as the VAS format.

The Cronbach alpha values indicated that the KJOC-J
had good internal consistency. This result is consistent
with those of previous studies.8,10,11,13,14,17,19,22 In addi-
tion, the correlation coefficient between the KJOC-J and
the DASH demonstrated that the constructive validity of
the KJOC-J was moderate (r = 20.581). This result is
also in line with the findings of previous studies comparing
the KJOC in other languages to the DASH.8,12-14,19,22 In
contrast, the original English version1 of the KJOC showed
a strong correlation with the DASH (r = 0.84). This discrep-
ancy between the present study and previous study by
Alberta et al1 may be attributed to the participants’ status
and the sensitivity of the DASH. The mean DASH value
was 1.9 in all participants and 6.9 (range, 0-30.8) in symp-
tomatic athletes. The MDC for the DASH ranged from
10.81 to 17.23 in previous studies.4,6 Additionally, most
items in the DASH have been designed to evaluate func-
tional impairment in daily living and not the specific
demands of overhead athletes.8 Thus, our symptomatic
athletes may have shown little functional impairment in
their daily lives, although they had upper extremity

TABLE 2
Participant Characteristics for the Test-Retest

Reliability Analysis of the KJOC-Ja

Variable Value

No. of athletes 255 (87 F, 188 M)
Age, y 19.7 6 1.2
Asymptomatic 210 (74 F, 136 M)
Symptomatic 45 (13 F, 32 M)
Sport

Basketball 76 (33 F, 43 M)
Swimming 58 (15 F, 43 M)
Throwing eventsb 56 (15 F, 41 M)
Baseball 21 (0 F, 21 M)
Tennis 26 (6 F, 20 M)
Volleyball 18 (18 F, 0 M)

aData are presented as No. of athletes or mean 6 standard devi-
ation. F, female; KJOC-J, Kerlan-Jobe Orthopaedic Clinic-Japa-
nese; M, male.

bJavelin, discus, and shot put.

TABLE 3
Results of the Test-Retest Reliability Analysis of the KJOC-Ja

Test Retest ICC (95% CI) SEM MDC

Overall 90.1 6 13.4 91.9 6 13.4 0.874 (0.833-0.904) 4.8 13.2
Item 1 83.0 6 21.7 90.1 6 17.7 0.493 (0.3759-0.600) 14.3 39.7
Item 2 87.9 6 21.7 90.2 6 19 0.693 (0.622-0.752) 11.3 31.3
Item 3 88.2 6 16.9 91.7 6 15.5 0.546 (0.447-0.630) 11 30.5
Item 4 87.6 6 20.8 91.2 6 18 0.687 (0.608-0.751) 10.9 30.2
Item 5 96.8 6 9.1 96.5 6 8.9 0.363 (0.251-0.465) 7.2 19.9
Item 6 91.4 6 17.8 91.9 6 16.8 0.722 (0.658-0.776) 9.1 25.2
Item 7 90.5 6 18.4 90.3 6 18.6 0.749 (0.689-0.798) 9.3 25.7
Item 8 92.9 6 16.7 92.2 6 17 0.772 (0.717-0.817) 8 22.3
Item 9 92 6 17.9 92.7 6 15.8 0.793 (0.743-0.835) 7.7 21.3
Item 10 91.3 6 16.5 92.3 6 14.8 0.647 (0.569-0.713) 9.3 25.8

aData are presented as mean 6 standard deviation unless otherwise indicated. ICC, intraclass correlation coefficient; KJOC-J, Kerlan-
Jobe Orthopaedic Clinic-Japanese; MDC, minimum detectable change.
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problems during overhead activities. Therefore, the func-
tional status of our participants was not adequately evalu-
ated using the DASH, which may have resulted in the
discrepancy between the present and previous studies
regarding the correlation between the KJOC and the
DASH. In other words, the results suggest that the
KJOC would be sufficiently sensitive to assess changes in
the functional status of the affected upper extremities in
overhead athletes with few functional limitations in daily
activities. This hypothesis is supported by previous studies
demonstrating that the KJOC is sufficiently sensitive to
detect subtle changes in shoulder or elbow function levels
in overhead athletes.5,7,16

The KJOC-J showed good test-retest reliability in the
present study, which is consistent with that in previous
studies on the translation of the original KJOC into other
languages.8,13,14,19,22 Test-retest reliability in this study
was also on the same level as the previous study by Alberta
et al1 (ICC, 0.87 for the present study; ICC, 0.88 for the

original study). Furthermore, most items of the KJOC-J
showed moderate to good reliability. Therefore, we con-
clude that the KJOC-J is a reliable tool for evaluating
arm status in overhead athletes. However, items 1 and 5
showed poor test-retest reliability. Item 5 assesses the
effect of arm problems on relationships with coaches, man-
agement, and agents. The German version of the KJOC
also reported poor reliability for item 5; half of the partic-
ipants were amateur-level athletes.19 Most participants
in this study were amateur athletes and did not have con-
tracts like professional players. Given the participants’
characteristics in the previous German study19 and the
present study, competitive level with or without contrac-
tion might have affected the results of item 5. In contrast,
we could not provide a reasonable explanation for the poor
reliability of item 1, which relates to difficulty in getting
loose or warm before competition or practice. The present
results imply that responses of the upper extremities to
warmups may change within a short period, and the phys-
ical response to warmups may reflect the physiological sta-
tus of athletes. Thus, future studies are warranted to
investigate the time-dependent changes in the response
to warmups in overhead athletes and their relationship
with the risk of shoulder and elbow injuries.

The original KJOC uses the VAS format because it
seems more sensitive to changes in the participants’ status
than a Likert-type scale.1 Results of the correlation analy-
sis between the VAS and 10-point scale formats of the
KJOB-J indicated that the total score and most score items
(except for item 5) showed strong associations between the
formats. Adapting the KJOC into the 10-point format may
allow more widespread usage through digital application
tools such as Google Forms. However, the sensitivity of
the 10-point assessment of the KJOC score is unknown,
whereas the KJOC in its current VAS format has shown
high sensitivity for detecting subtle changes in shoulder
and elbow functions in overhead athletes.5,7 Considering
that the MDC of the KJOC-J was 13.2 in the present study,

Figure 1. Bland-Altman plot showing the test-retest outcomes
of the KJOC-J. Dashed lines indicate 95% limits of agreement.
KJOC-J, Kerlan-Jobe Orthopaedic Clinic-Japanese.

TABLE 4
Participant Characteristics for the Validation

Study of the KJOC-J10a

Variable Value

No. of athletes 273 (95 F, 178 M)
Age, y 19.7 6 1.2
Asymptomatic 216 (78 F, 138 M)
Symptomatic 56 (16 F, 40 M)
Sport

Basketball 71 (32 F, 39 M)
Swimming 61 (19 F, 42 M)
Throwing eventsb 61 (17 F, 44 M)
Baseball 31 (0 F, 31 M)
Tennis 30 (8 F, 22 M)
Volleyball 19 (19 F, 0 M)

aData are presented as No. of athletes or mean 6 standard devi-
ation. F, female; KJOC-J, Kerlan-Jobe Orthopaedic Clinic-Japa-
nese; KJOC-J10, 10-Item KJOC-J; M, male.

bJavelin, discus, and shot put.

TABLE 5
Results of the Validation Study of the KJOC-J10a

KJOC-J (VAS) KJOC-J10 ICC (95% CI)b

Overall 90.7 6 14.6 9.1 6 1.5 0.846 (0.807-0.878)
Item 1 88.6 6 18.9 8.9 6 1.9 0.751 (0.693-0.800)
Item 2 87.9 6 21.8 8.8 6 2.1 0.814 (0.769-0.852)
Item 3 90.4 6 16.9 9 6 1.8 0.744 (0.684-0.794)
Item 4 89.8 6 18.9 9 6 1.7 0.784 (0.732-0.827)
Item 5 96.1 6 9.9 9.6 6 1.3 0.531 (0.438-0.614)
Item 6 90.9 6 18 9.2 6 1.7 0.765 (0.709-0.811)
Item 7 89.1 6 19.8 9 6 1.8 0.785 (0.733-0.828)
Item 8 91.5 6 17.3 9.3 6 1.6 0.747 (0.688-0.797)
Item 9 91.6 6 17.3 9.2 6 1.6 0.753 (0.694-0.801)
Item 10 91 6 17.1 9.2 6 1.7 0.782 (0.729-0.825)

aData are presented as mean 6 standard deviation unless oth-
erwise indicated. ICC, intraclass correlation coefficient; KJOC-J,
Kerlan-Jobe Orthopaedic Clinic-Japanese; KJOC-J10, 10-Item
KJOC-J; VAS, visual analog scale.

bP \ .001 for all ICC values.
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the 10-point scale format may not allow for detecting slight
changes in shoulder and elbow function. Future studies are
necessary to compare the sensitivity of the KJOC between
the VAS and the 10-point formats.

Limitations

This study has some limitations. First, the specific charac-
teristics of the study population, which comprised profes-
sional and amateur athletes, might have affected the
outcomes of the KJOC-J. Second, the sensitivity of the
KJOC-J and KJOC-J10 is unclear; thus, future prospective
studies are necessary to investigate time-dependent
changes in the KJOC-J in overhead athletes. Third, the
simultaneous completion of the KJOC-J and KJOC-J10
scores may have affected the results of the correlation
analysis if participants attempted to match their responses
between the 2 versions. Fourth, although free online
tools—such as Google Forms—only provide a 10-point
scale, using a 100-point scale instead of a 10-point scale
might improve interchangeability between KJOC-J and
KJOC-J10 scores. Finally, most of our participants were
basketball and swimming athletes. This selection bias
should be noted when interpreting the present results.

CONCLUSION

The study results demonstrated good internal consistency,
validity, and reliability of the KJOC-J, indicating that it is
a valid assessment tool for shoulder and elbow functions in
Japanese overhead athletes. Moreover, a strong correla-
tion was found between the VAS and 10-point formats of
the KJOC-J.
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