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Comparison of KJOC Scores in College Athletes With and Without Arm Trouble Across

Overhead Sports

Abstract

Context: Shoulder and elbow problems are common among athletes in head sports, making

it essential to understand the characteristics of active athletes with bI€to improve and

L 4
prevent upper extremity disorders. The Kerlan-Jobe O pa\' ic (KJOC) Score is widely
used to evaluate upper extremity functionality in this lation.

Objective: (1) To compare the KJOC score g athletes with and without arm trouble in

various overhead sports; and (29 to @larify relationship between subjective competitive

levels and functional charac g correlation analysis of the KJOC score questions.

Design: Cross-se
Setting: College at rom baseball, basketball, swimming, tennis, and track and field
throwing teams completed the KJOC score questionnaire. Participants were categorized into
two groups based on their responses regarding current functional status: (1) playing without
arm trouble (asymptomatic group) and (2) playing with arm trouble (symptomatic group).

Participants: 401 college athletes from overhead sports.

Main Outcome Measure(s): The Mann—Whitney U test was used to compare the overall KJOC
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scores and the scores of individual questions between symptomatic and asymptomatic groups.

Spearman’s rank correlation analysis determined the relationships between Q10 (subjective

competitive level) and Q1-9 (upper extremity functionality).

Results: The symptomatic group had significantly lower KJOC scores than the asymptomatic

group across all sports (P <0.001). Several individual question scores also differed significantly

between groups, although the specific questions varied by sport. Correlation analysis revealed

the association between Q10 and other functional scores with spo ecific ations.

Conclusions: These findings demonstrate that impai d‘ %{tremity function and its
relationship to competition levels in athletes with trouble vary across different sports
disciplines.

L 4

Key Words: KJOC score, uppgic \, function, sports

Key Points
® Athletes with ble exhibited lower KJOC scores compared to those without arm
trouble.

® [mpairments in upper extremity function varied among athletes with arm trouble across

sports disciplines.

® Association between upper extremity functionality and subjective competitive levels

differed across sports disciplines.
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Shoulder and elbow problems are common among athletes in various overhead sports,
including baseball, tennis, swimming, track and field throwing, and basketball.!''® However,
some athletes continue participating in their sports despite experiencing upper extremity
issues.!"!2 Understanding the characteristics of athletes who play with arm trouble is crucial for
improving management strategies and preventing the worsening of these conditions.

The Kerlan-Jobe Orthopaedic Clinic Shoulder and Elboyy (KJOC) score was

developed to assess shoulder and elbow function in overhead sport . &Previous studies
. * .

have shown that the KJOC score effectively evaluate b\ es in shoulder and elbow

functionality.'!"'* Additionally, the KJOC score incl an unscored question about playing

conditions, allowing athletes to be catego @P “ o three groups: playing without issues,

playing with arm trouble, and ne‘plz@o arm trouble. Comparing the KJOC scores of
athletes in these groups can \\e functional characteristics of those playing with arm
trouble problems Qyzing the KJOC scores across various overhead sports can
offer insight into s ific factors that influence the management of arm problems.
Moreover, functional characteristics related to changes in subjective competitive levels
due to arm trouble are of significant interest to athletes, coaches, and medical staff. The KJOC
score includes a question that assesses how much athletes believe their arm affects their current

competitive performance.'® Previous research has demonstrated good to excellent internal

consistency across the KJOC questions.'>!322 However, the correlations among these questions
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in athletes with upper extremity trouble remain unclear. This study aims to provide new insights
into the functional factors influencing subjective competitive levels through a correlation
analysis between the question on competitive performance and the other KJOC questions.

The primary aim of this study was to compare the KJOC scores of college athletes with
and without arm trouble across various overhead sports, including baseball, basketball,
swimming, tennis, and track and field throwing. A secondary objectiye was to examine the
relationship between subjective competitive levels and functionalf’ChatactSitics in college

N 4
athletes with arm trouble in each sport by analyzing cogfelatipns @mong KJOC questions.

Methods

Participants recruitment ¢ Q
Participants for this Xcruited from college athletes playing overhead sports,
including baseba StbaMswimming, tennis, and track and field throwing (javelin throw,

Recruitment occurred from regional league or national level teams

between June 2022 and June 2024. Coaches, athletic trainers, and physical therapists from each

team explained the purpose of the study and invited athletes to participate by completing the

KJOC score. Completing the KJOC score was considered an agreement to participate in the

study. Athletes not playing their sports due to arm trouble were excluded from the study

participants. This study was approved by the Institutional Ethical Review Board.
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KJOC score

Participants completed the KJOC score, a tool used to assess upper extremity
functionality. The assessment consists of 10 questions, each answered by marking a 100 mm
visual analog scale. Because the location of each mark was rigorously measured in millimeters
using a digital caliper, an average of the 10 items was calculated to determine the final KJOC
score, which ranges from 0 to 100. Higher KJOC scores indic cfillpper extremity
functionality. Additionally, the KJOC score includes g\ estions that assess current
functional status. Based on these unscored questions, icipants were categorized into three
groups: (1) playing without arm trouble (as atic group), (2) playing with arm trouble

(symptomatic group), and (3) nogyplagihg o arm trouble. The athletes who answered not

playing due to arm troubler\\ from this study.

Statistical analysi

Through normality examination using the Shapiro—Wilk test, our data showed a non-
normal distribution. Consequently, the Mann—Whitney U test was used to compare KJOC
scores, as well as individual question scores, between asymptomatic and symptomatic groups
within each overhead sports discipline. Furthermore, a comparison between the group

differences and minimal detectable change (MDC) was conducted to ensure whether the group
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differences were within measurement errors. The MDCs were calculated in our previous
study.!” To analyze the relationship between subjective competitive level and upper extremity
functionality, we performed multiple correlation analyses using a-Spearman rank correlation
coefficients to assess the correlation between Q10 (subjective competitive level) and Q1-Q9
(upper extremity functionality). Based on a previous study,? correlation coefficients were
classified as follows: 0.00-0.10 (negligible), 0.10-0.39 (weak), 0.40-0.69 (moderate), 0.70—

0.89 (strong), 0.90—1.00 (very strong). All statistical procedures ed using SPSS

Statistics Version 29 (IBM Corp) with statistical s1gn1fQ\&< 0.05.
Results @

We obtained responsesqgo K scores from 401 eligible college athletes in

overhead sports. Table 1 s \&he demographic data of the participants. Overall,

approximately 2086

aflllctes played their sports with arm troubles. The proportion of
athletes with arm was approximately 7% in basketball, 13% in tennis, 20% in track
and field throwing and swimming, and 60% in baseball.

Table 2 shows the results of the KJOC score and each question. In all sports disciplines,
athletes with arm trouble had significantly lower KJOC scores than athletes without arm trouble

(P < 0.001 for every sport, mean difference: 24.5 for baseball, 20.5 for basketball, 23.3 for

swimming, 24.9 for tennis, and 22.7 for track and field throwing). The difference in KJOC
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scores between athletes with and without arm trouble exceeded the MDC (13.2) reported in a

previous study!” in each sport.

Question 1: How difficult is it for you to get loose or warm prior to competition or practice?
We found a significant difference in Q1 between athletes with and without arm trouble

in baseball (P < 0.001), swimming (P = 0.002), and track and field throwing (P = 0.007).

However, the average differences (20.3 for baseball, 11.0 for swimming, and 15.5 for track and

field throwing) did not exceed the MDC (39.7) 7. \

L 4
Question 2: How much pain do you experience in your, ouﬂ elbow?

We found a significant difference in between etes with and without arm trouble in

every sports discipline (P <0.001 for every s@w average group differences in Q2 scores

exceeded the MDC (31.3) ! in allgsposg discWplines (36.8 for baseball, 36.0 for basketball, 42.0

\or track and field throwing).

for swimming, 55.0 for tenni .
Question 3: How, Qnd/or fatigue (i.e., loss of strength) do you experience in

your shoulder or e

We found a significant difference in Q3 between athletes with and without arm trouble
in all sports disciplines (P = 0.006 for baseball, P =0.01 for basketball, P<0.001 for swimming,
P =0.003 for tennis, and P = 0.002 for track and field throwing). However, the MDC for Q3
(30.5) '7 was higher than the average differences between groups (19.9 for baseball, 13.7 for

basketball, 27.5 for swimming, 25.2 for tennis, and 26.8 for track and field throwing).
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Question 4: How unstable does your shoulder or elbow feel during competition?

We found significant differences in Q4 between athletes with and without arm trouble
in every sports discipline (P = 0.002 for baseball, P < 0.001 for basketball, P < 0.001 for
swimming, P = 0.003 for tennis, and P < 0.001 for track and field throwing). However, only
basketball (30.6) and track and field throwing (31.0) showed higher average group differences

than the MDC (30.2) !7.

Question 5: How much have arm problem affected your relati@ your coaches,

L 4
management, and agents?

No significant differences were observed in etween athletes with and without arm
trouble across all sports.
Question 6: How much have youdpad tghcha our throwing motion, serve, stroke, etc, due to

your arm?

We foung ifferences in Q6 between athletes with and without arm trouble

in every sport (P = or baseball, P < 0.001 for basketball, P < 0.001 for swimming, P =
0.012 for tennis, P = 0.001 for track and field throwing). However, only basketball (26.7) and
tennis (27.6) players showed higher average group differences than the MDC for Q6 (25.2). !’
Question 7: How much has your velocity and/or power suffered due to your arm?

We found significant differences in Q7 between athletes with and without arm trouble

groups-in every sport (P =0.003 for baseball, P=0.001 for basketball, P < 0.001 for swimming,
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P =0.012 for tennis, and P = 0.001 for track and field throwing). However, the average group
differences in Q7 exceeded the MDC (25.7) !7 in baseball (31.3) and tennis (31.9).—
Question 8: What limitation do you have in endurance in competition due to your arm?

We found significant differences in Q8 between athletes with and without arm trouble
in baseball (P <0.001), swimming (P < 0.001), and tennis (P = 0.002). The average differences

between groups are also exceeded the MDC (22.3) !7 in baseball (33.0), swimming (24.3), and

tennis (28.9). 6
. . *
Question 9: How much has your control (of pitches, s es,& etc.) suffered due to your
arm?
We found significant differences in een athletes with and without arm trouble

in baseball (P = 0.02), basketbadl ( 0. , swimming (P < 0.001), and track and field

throwing (P = 0.008). The speits iplines that showed differences beyond the MDC (21.3)
17 were basketbal imming (27.3).
Question 10: How you feel your arm affects your current level of competition in your
sport (i.e., is your arm holding you back from being at your full potential)?

We found significant differences in Q10 between athletes with and without arm trouble
in every sport (P = 0.003 for baseball, P = 0.012 for basketball, P < 0.001 for swimming, P =

0.012 for tennis, and P = 0.001 for track and field throwing). The average group differences

also exceeded the MDC (25.8) 7 in baseball (34.3), tennis (26.3), and track and field throwing
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(30.5).

Table 3 shows the correlation coefficients between the score of Q10 and each question
in athletes with arm trouble. In baseball players, Q10 showed a strong relationship with Q7, a
moderately significant relationship with Q6, Q8, and Q9, and weak relationships with Q2 and
Q3. In basketball players, Q10 showed strong relationships with Q3 and Q8. In swimmers, Q10
showed a moderate association with Q4, Q7, and Q9 and a strong relatiogship with Q8. In tennis
players, Q10 displayed moderate relationships with Q7, strong relagfonshi h Q3, Q4, and
Q6, and very strong relationships with Q8. In track an 3& ing athletes, Q10 showed a

very strong relationship with Q7, while moderate re nships were found with Q2, Q3, Q4,

and Q6. @
Discussion \

Our stud

thag athletes with arm trouble had significantly lower KJOC scores
than athletes witho trouble across various overhead sports. The average differences
between athletes with and without arm trouble exceeded the MDC. Consistent with our findings,
previous studies also showed that baseball and swimming athletes with arm trouble had lower
KJOC scores than those without arm trouble.!'"'*** Our results indicate that overall upper

extremity function, as evaluated by the KJOC score, is lower in athletes with arm trouble than

those without arm trouble.
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However, the specific questions that received low scores in athletes with arm trouble
varied by sport. In our study, baseball players with arm trouble reported decreases in power and
endurance capacity. Basketball players with arm trouble reported shoulder and elbow instability,
the need to change their motion, and reduced control. Swimmers with arm trouble experienced
reduced endurance capacity and control of strokes. Tennis players with arm trouble felt the need

to change their motion, along with decreased power and endurance cgpacity. Track and field
Xr

hese findings

g

throwing athletes with arm trouble reported shoulder and elbow@
suggest that athletes with arm trouble likely experience 'ff& bilities depending on their

sports. For instance, athletes with arm trouble in bag€ball, swimming, and tennis reported

decreases in endurance capacity. Considering hletes playing these sports displayed a high

incidence of overuse injuries guch sh@ulder and elbow tendinopathy,? decreases in

endurance capacity may esc iS®of overuse injuries. Upper extremity injuries account

for 2.8% to 14.1¢ basketball,'* indicating that basketball places relatively less
demand on the upp® ities. Track and field throwing athletes with arm trouble displayed
significant reduction beyond the MDC in a question regarding joint instability (Q4). A previous
study found that tendon and ligament injury account for over 60% of all injuries in track and
field throwing athletes, leading to joint instability. 2° Therefore, joint instabilities in these

10,25,26

athletes may stem from tendon or ligament injuries. Previous and current findings

indicate that athletes with arm trouble experience various functional limitations depending on
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their respective sports. Hence, daily training and warm-up programs should be specifically
tailored to each sport. Additionally, our results suggest that different sports have unique factors
that need to be addressed in managing athletes with arm trouble.

A study developing the KJOC score displayed high correlations among its items,'> and
cross-cultural adaptation studies of the KJOC score also showed good to excellent internal
consistency.!>2! However, the results of correlation analysis in our stydy indicate that factors
related to subjective competitive levels vary across sports disci i etes with arm
trouble. In baseball players with arm trouble, subjective g@vels were associated with
pain, weakness/fatigue, altered motion, diminished p8#cr, decreased endurance capacity, and
reduced control. In basketball players with uble, subjective competitive levels were
associated with weakness/fatigu@ an@ilendiMance capacity. In swimming athletes with arm

trouble, subjective competiti e associated with joint instability, diminished power,

decreased endurg ; and reduced control. In tennis players with arm trouble,

subjective compet

motion, diminished power, and reduced control. In track and field throwing athletes with arm

trouble, subjective competitive levels were associated with weakness/fatigue, joint stability,

altered motion, diminished power, and reduced control. This study suggests that coaches,

athletic trainers, physical therapists, and other team members should consider sport-specific

declines in upper extremity function that are associated with lower subjective competitive levels.
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For instance, since weakness/fatigue is associated with competitive levels in most sports except
swimming, improving competitive levels might be possible by allowing for appropriate rest and
recovery.

When comparing the score of each question between athletes with and without arm
trouble, pain (Q2) was significantly lower in athletes with arm trouble across all sports
disciplines. The mean difference in Q2 scores between athletes with and without arm trouble
exceeded the MDC. Previous studies reported that musculoskeletapaj ishes exercise
performance levels.?”*® Contrary to this, the pain score o‘v\&elationship with subjective
competition levels in athletes playing with arm trou xcept baseball players and track and
field throwing athletes. This result suggest; ain may not be directly associated with
competitive levels, although mosgathlgfes witlyarm trouble experience pain in their shoulder or

elbow. However, since pain \%can lead to disqualification of competitive athletes,

functional charac

so@iated with subjective competition levels, besides pain, may serve
as compensatory s 8 to manage or distract from pain. Therefore, paying attention to the
functional characteristics related to competitive levels is important for improving performance
and preventing pain aggravation.

Our current study has some limitations. First, the timing of completing the

questionnaire varied between the off-season and competitive season across different sports

disciplines. Future studies should investigate prospective changes in the KJOC score over time.
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Second, the number of athletes with arm trouble was small in certain sports, such as basketball
and tennis, which limit the generalizability of the findings. Third, we did not analyze sex
differences, as males and females were evaluated together. Future research should examine the
characteristics of male and female overhead athletes with arm trouble separately.

In conclusion, this study compared KJOC scores between college athletes with and
without arm trouble across various sports disciplines and found significant differences in all
cases. However, the questions that showed significant differences gXccedin®¥ic MDC varied
by sports. Furthermore, our study revealed differences j g@ssociated with subjective
competitive levels among sports. These findings def@fistrate that impaired upper extremity
function and its relationship to competitive le thletes with arm trouble vary across sports
disciplines. Therefore, coaches,qathi@lic trafmers, physical therapists, and other team staff

members should manage a@\&per extremity function by considering sport-specific

characteristics.

$S900E 93l} BIA /1-90-GZ0Z e /wod Aioyoeignd-poid-swud-yiewlarem-jpd-awnidy/:sdiy wouy papeojumoq



265

266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301

Reference

1. Saper MG, Pierpoint LA, Liu W, Comstock RD, Polousky JD, Andrews JR. Epidemiology of
shoulder and elbow injuries among United States high school baseball players: school years 2005-2006
through 2014-2015. Am J Sports Med. 2018;46(1):37-43.

2. Chalmers PN, Erickson BJ, D’Angelo ], Ma K, Romeo AA. Epidemiology of shoulder surgery
among professional baseball players. Am J Sports Med. 2019;47(5):1068-1073.

3. Gescheit DT, Cormack SJ, Duffield R, et al. A multi-year injury epidemiology analysis of an
elite national junior tennis program. / Sci Med Sport. 2019;22(1):11-15.

4. Abrams GD, Renstrom PA, Safran MR. Epidemiology of musculoskeletal injury in the tennis
player. BrJ Sports Med. 2012;46(7):492-498.

5. Trinidad A, Gonzélez-Garcia H, Lépez-Valenciano A. An updated r&Qiéw of the epidemiology
of swimming injuries. PM R. 2021;13(9):1005-1020.

6. Tessaro M, Granzotto G, Poser A, Plebani G, Rossi A. Shoul i ompetitive teenage
swimmers and it’s prevention: a retrospective epidemiological cfss ional y of prevalence. /nt J
Sports Phy Ther. 2017;12(5):798-811.

7. Lin DJ, Wong TT, Kazam JK. Shoulder injuries\@ théfoverhead-throwing athlete:
epidemiology, mechanisms of injury, and imaging findings. ology. 2018;286(2):370-387.

8. Jacobsson J, Timpka T, Kowalski J, Nilss kberg J, Renstrém P. Prevalence of
musculoskeletal injuries in Swedish elite track an afhletes. Am J Sports Med. 2012;40(1):163—

169.

9. Andreoli CV, Chiaramo ti% Castro Pochini A, Ejnisman B, Cohen M.
Epidemiology of sports injuries in b x egrative systematic review. BMJ Open Sport Exerc
Med. 2018;4(1):e000468.

10. Borowski LA Field®SK, Comstock RD. The epidemiology of US high school

AmR] Sports Med. 2008;36(12):2328-2335.
PC, Kneip CJ, Noble PC, Lintner DM. The utility of the KJOC score in
nited States. Am J Sports Med. 2013;41(9):2167-2173.

basketball injuries
11. Franz JO,

professional baseball in

12. Painter DF, Quinn M, Dove JH, et al. Arm health in elite collegiate summer league baseball
players assessed by the Kerlan-Jobe Orthopaedic Clinic score. J Athl Train. 2024;59(3):255-261.
13. Alberta FG, ElAttrache NS, Bissell S, et al. The development and validation of a functional

assessment tool for the upper extremity in the overhead athlete. Am J Sports Med. 2010;38(5):903—
911.

14. Domb BG, Davis JT, Alberta FG, et al. Clinical follow-up of professional baseball players
undergoing ulnar collateral ligament reconstruction using the new Kerlan-Jobe Orthopaedic Clinic
overhead athlete shoulder and elbow score (KJOC Score). Am J Sports Med. 2010;38(8):1558-1563.
15. Fredriksen H, Myklebust G. Norwegian translation, cross-cultural adaptation and validation

of the Kerlan-Jobe Orthopaedic Clinic shoulder and elbow questionnaire. BMJ Open Sport Exerc Med.

$S900E 981J BIA / 1-90-GZ0Z 1e /woo Alojoeignd-pold-swiid-yewssiem-1pd-awiid//:sdiy woll papeojumoc]



302
303
304
305
306
307
308
309
310
311
312
313
314
315
316
317
318
319
320
321
322
323
324
325
326
327
328
329
330
331
332
333
334
335
336
337
338
339

2019;5(1):e000611.

16. Moarref S, Dehkordi SN, Akbari M, Sedighimehr N. Persian Translation and Cross-Cultural
Adaptation of the Kerlan-Jobe Orthopaedic Clinic Shoulder and Elbow Score in Overhead Athletes.
Funct Disabil J. 2020;3(1):35-44.

17. Ishigaki T, Yokota H, Akuzawa H, et al. Translation and Cross-cultural Adaptation of the
Kerlan-Jobe Orthopaedic Clinic Shoulder and Elbow Score Into Japanese and Comparison of Visual
Analog Scale and 10-Point Scale Formats. Orthop J Sports Med. 2024;12(11):23259671241291861.
18. Merolla G, Corona K, Zanoli G, Cerciello S, Giannotti S, Porcellini G. Cross-cultural
adaptation and validation of the Italian version of the Kerlan—Jobe Orthopaedic Clinic Shoulder and
Elbow score. J Orthop Traumatol 2017;18(4):415-421.

19. Oh JH, Kim JY, Limpisvasti O, Lee TQ, Song SH, Kwon KB. Cross-cultural adaptation,
validity and reliability of the Korean version of the Kerlan-Jobe Orthopedic Cliig shoulder and elbow
score. JSES open access. 2017;1(1):39-44.

20. Schulz C, Eibl AD, Radovanovi¢ G, Agres A, Nobis T, Legerl -cultural adaptation
and validation of the Kerlan-Jobe orthopedic clinic shoulder andielbc®@core erman-speaking

overhead athletes. Physiother Theory Pract. 2022;38(8):1089-1070%

21. Turgut E, Tunay VB. Cross-cultural adaptation n-Job&Orthopaedic Clinic shoulder
and elbow score: Reliability and validity in Turkish-speaking
Turc. 2018;52(3):206-210.

22. Leenen AJR, Hurry A, van Dis F, van d affiE, Veeger HE], Hoozemans MJM. Cross-

f the Kerlan-Jobe Orthopaedic Clinic

rhead athletes. Acta Orthop Traumatol

Cultural Adaption and Validation of the D
Questionnaire in Juvenile Baseba f*[ e orts Basel). 2022;10(11):163.
23. Schober P, Boer C, Schwatge L ofrelation coefficients: appropriate use and interpretation.

Anesth Analg. 2018;126 (5):17

24. Wymore L, Lnomek | functional performance status of national collegiate athletic
association swim
2015;43(6):1513—
25. Wasserman EB}"Sauers EL, Register-Mihalik JK, et al. The first decade of web-based sports

an-Jobe orthopedic clinic scores. Am J Sports Med.

injury surveillance: descriptive epidemiology of injuries in US high school boys’ baseball (2005-2006
through 2013-2014) and National Collegiate Athletic Association men’s baseball (2004-2005 through
2013-2014). J Athl Train. 2019;54(2):198-211.

26. Edouard P, Depiesse F, Serra J-M. Throwing arm injuries in high-level athletics throwers.
Science & sports. 2010;25(6):318-322.

27. Malmborg ]S, Olsson MC, Bergman S, Bremander A. Musculoskeletal pain and its association
with maturity and sports performance in 14-year-old sport school students. BMJ Open Sport Exerc
Med. 2018;4(1):e000395.

28. Doornberg JN, Ring D, Fabian LM, Malhotra L, Zurakowski D, Jupiter JB. Pain dominates
measurements of elbow function and health status. / Bone Joint Surg Am. 2005;87(8):1725-1731.

$S900E 981J BIA / 1-90-GZ0Z 1e /woo Alojoeignd-pold-swiid-yewssiem-1pd-awiid//:sdiy woll papeojumoc]



Table 1. Demographic data of the participants (mean + standard deviations)

No. of athletes (males,  Age (y) No. of No. of
females, non-answered) symptomatic asymptomatic
athletes athletes
All 401 (274, 123, 4) 88 313
athletes
Baseball 61 (51, 10, 0) 197+11 36 x
Basketball 111 (58, 53, 0) 19.4+1.0 8 ’\& 103
Swimming 71 (49, 21, 1) 195+13 54
Tennis 81 (62, 17, 2) 19.4@11 70
Trackand 77 (54, 22, 1) * 04W.4 16 61
field \\
throwing
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Table 2. KJOC score in symptomatic and asymptomatic athletes (mean + standard

deviations)

Baseball Basketball Swimming Tennis Track and field

throwing

Symp Asym Symp Asym Symp Asym Symp Asym Symp Asym

p p p s p
Ave 759+ 964+
16.7
1 63.0+ 833+ 77+ 87.7+% 848+ 758+ 833+ 688+ 844+
252 153 268 . 19 49. 185 201 196 249 207

3 69.4+ 8% Il 60.6+ 943+ 637+ 912+ 627+ 879% 654+ 0922+
219 123 158 123 220 130 266 178 254 136
4 615+ 839+ 61.7+ 885+ 623+ 90.1+

274 193 284 189 295 159

5 939+ 969+ 956+ 99.1+ 918+ 96.0% 928+ 956+ 99.1+ 96.1+

13 6.3 6.6 2.3 180 93 188 113 1.7 10.9
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674+ 93.7%

305 125

AMDC: Minimal detectable

asymptomatic athl€

®Bold black lette cell: Significant difference between symptomatic and
< 0.05)

°Bold white letter in black color cell: Significant difference between symptomatic and

asymptomatic athletes (P < 0.05) and higher group difference than MDC
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Table 3. Correlation coefficient between the score of Q10 and other questions in

symptomatic athletes of each sport

Baseball Basketball Swimming Tennis Track and field
throwing

Ql r=0181,P= r=0.307,P= r=0.361,P= r=0407,P= r=0313,P=
0.290 0.460 0.154 0.214 0.238

Q2 r=0331,P= r=0.35,P= r=0.335P= r= 0.%&: 0.546, P =
0.049 0.388 0.189 ’\& 0.029

Q3 r=0387,P= r=0.778,P= r=0.166, r=0.817,P= r=0.682,P=
0.020 0.023 05 0.002 0.004

Q4 r=0172,P= r=0.584,®= r=oH33, P = r=0.920,P< r=0.640,P =
0.315 0.128 0.027 0.001 0.008

Q5 r=-0.031,P 4ARP = r=0.254,P= r=0.138,P= r=-0.051,P=
0.856 255 0.326 0.685 0.852

Q6 r=0411,P= r=0.635P= r=0.456, P = r=0713,P= r=0.581P=
0.013 0091 0.066 0.014 0.018

Q7 r=0713,P< r=0.307,P= r=0.632,P= r=0641,P= r=0.719, P =
0.001 0.460 0.007 0.034 0.002

Q8 r=0643,P< r=0.791,P= r=0.702, P = r=0907,P< r=0.462,P=
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0.001 0.019 0.002 0.001 0.072

Q9 r=502,P= r=0371,P= r=0.555P= r=053,P= r=0.674,P=

0.002 0.365 0.021 0.090 0.004

®Bold letter in gray color cell: Significant relationship
‘\&6

%
N
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