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JAT0028-25 (R1) 
 

Comparison of KJOC Scores in College Athletes With and Without Arm Trouble Across 1 

Overhead Sports  2 

 3 

 4 

Abstract 5 

Context: Shoulder and elbow problems are common among athletes in overhead sports, making 6 

it essential to understand the characteristics of active athletes with arm trouble to improve and 7 

prevent upper extremity disorders. The Kerlan-Jobe Orthopaedic Clinic (KJOC) Score is widely 8 

used to evaluate upper extremity functionality in this population.  9 

Objective: (1) To compare the KJOC score between athletes with and without arm trouble in 10 

various overhead sports; and (2) to clarify the relationship between subjective competitive 11 

levels and functional characteristics using correlation analysis of the KJOC score questions.   12 

Design: Cross-sectional study 13 

Setting: College athletes from baseball, basketball, swimming, tennis, and track and field 14 

throwing teams completed the KJOC score questionnaire. Participants were categorized into 15 

two groups based on their responses regarding current functional status: (1) playing without 16 

arm trouble (asymptomatic group) and (2) playing with arm trouble (symptomatic group).  17 

Participants: 401 college athletes from overhead sports.  18 

Main Outcome Measure(s): The Mann–Whitney U test was used to compare the overall KJOC 19 
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scores and the scores of individual questions between symptomatic and asymptomatic groups. 20 

Spearman’s rank correlation analysis determined the relationships between Q10 (subjective 21 

competitive level) and Q1–9 (upper extremity functionality).  22 

Results: The symptomatic group had significantly lower KJOC scores than the asymptomatic 23 

group across all sports (P < 0.001). Several individual question scores also differed significantly 24 

between groups, although the specific questions varied by sport. Correlation analysis revealed 25 

the association between Q10 and other functional scores with sport-specific variations. 26 

Conclusions: These findings demonstrate that impaired upper extremity function and its 27 

relationship to competition levels in athletes with arm trouble vary across different sports 28 

disciplines. 29 

 30 

Key Words: KJOC score, upper extremity, function, sports 31 

Key Points 32 

 Athletes with arm trouble exhibited lower KJOC scores compared to those without arm 33 

trouble.  34 

 Impairments in upper extremity function varied among athletes with arm trouble across 35 

sports disciplines. 36 

 Association between upper extremity functionality and subjective competitive levels 37 

differed across sports disciplines.  38 
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Abstract words count: 265 39 

Body of manuscript word count: 2699 40 

  41 
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 Shoulder and elbow problems are common among athletes in various overhead sports, 42 

including baseball, tennis, swimming, track and field throwing, and basketball.1-10 However, 43 

some athletes continue participating in their sports despite experiencing upper extremity 44 

issues.11,12 Understanding the characteristics of athletes who play with arm trouble is crucial for 45 

improving management strategies and preventing the worsening of these conditions.  46 

 The Kerlan-Jobe Orthopaedic Clinic Shoulder and Elbow (KJOC) score was 47 

developed to assess shoulder and elbow function in overhead sports athletes.13 Previous studies 48 

have shown that the KJOC score effectively evaluates subtle changes in shoulder and elbow 49 

functionality.11,14 Additionally, the KJOC score includes an unscored question about playing 50 

conditions, allowing athletes to be categorized into three groups: playing without issues, 51 

playing with arm trouble, and not playing due to arm trouble. Comparing the KJOC scores of 52 

athletes in these groups can help clarify the functional characteristics of those playing with arm 53 

trouble problems. Furthermore, analyzing the KJOC scores across various overhead sports can 54 

offer insight into sport-specific factors that influence the management of arm problems.  55 

 Moreover, functional characteristics related to changes in subjective competitive levels 56 

due to arm trouble are of significant interest to athletes, coaches, and medical staff. The KJOC 57 

score includes a question that assesses how much athletes believe their arm affects their current 58 

competitive performance.13 Previous research has demonstrated good to excellent internal 59 

consistency across the KJOC questions.13,15-22 However, the correlations among these questions 60 
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in athletes with upper extremity trouble remain unclear. This study aims to provide new insights 61 

into the functional factors influencing subjective competitive levels through a correlation 62 

analysis between the question on competitive performance and the other KJOC questions. 63 

The primary aim of this study was to compare the KJOC scores of college athletes with 64 

and without arm trouble across various overhead sports, including baseball, basketball, 65 

swimming, tennis, and track and field throwing. A secondary objective was to examine the 66 

relationship between subjective competitive levels and functional characteristics in college 67 

athletes with arm trouble in each sport by analyzing correlations among KJOC questions.   68 

 69 

Methods 70 

Participants recruitment 71 

 Participants for this study were recruited from college athletes playing overhead sports, 72 

including baseball, basketball, swimming, tennis, and track and field throwing (javelin throw, 73 

shot put, and disc throw). Recruitment occurred from regional league or national level teams 74 

between June 2022 and June 2024. Coaches, athletic trainers, and physical therapists from each 75 

team explained the purpose of the study and invited athletes to participate by completing the 76 

KJOC score. Completing the KJOC score was considered an agreement to participate in the 77 

study. Athletes not playing their sports due to arm trouble were excluded from the study 78 

participants. This study was approved by the Institutional Ethical Review Board.  79 
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 80 

KJOC score 81 

 Participants completed the KJOC score, a tool used to assess upper extremity 82 

functionality. The assessment consists of 10 questions, each answered by marking a 100 mm 83 

visual analog scale. Because the location of each mark was rigorously measured in millimeters 84 

using a digital caliper, an average of the 10 items was calculated to determine the final KJOC 85 

score, which ranges from 0 to 100. Higher KJOC scores indicate better upper extremity 86 

functionality. Additionally, the KJOC score includes unscored questions that assess current 87 

functional status. Based on these unscored questions, participants were categorized into three 88 

groups: (1) playing without arm trouble (asymptomatic group), (2) playing with arm trouble 89 

(symptomatic group), and (3) not playing due to arm trouble. The athletes who answered not 90 

playing due to arm trouble were excluded from this study.  91 

 92 

Statistical analysis 93 

 Through normality examination using the Shapiro–Wilk test, our data showed a non-94 

normal distribution. Consequently, the Mann–Whitney U test was used to compare KJOC 95 

scores, as well as individual question scores, between asymptomatic and symptomatic groups 96 

within each overhead sports discipline. Furthermore, a comparison between the group 97 

differences and minimal detectable change (MDC) was conducted to ensure whether the group 98 
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differences were within measurement errors. The MDCs were calculated in our previous 99 

study.17 To analyze the relationship between subjective competitive level and upper extremity 100 

functionality, we performed multiple correlation analyses using a Spearman rank correlation 101 

coefficients to assess the correlation between Q10 (subjective competitive level) and Q1–Q9 102 

(upper extremity functionality). Based on a previous study,23 correlation coefficients were 103 

classified as follows: 0.00–0.10 (negligible), 0.10–0.39 (weak), 0.40–0.69 (moderate), 0.70–104 

0.89 (strong), 0.90–1.00 (very strong). All statistical procedures were conducted using SPSS 105 

Statistics Version 29 (IBM Corp) with statistical significance set at P < 0.05.  106 

 107 

Results 108 

We obtained responses to the KJOC scores from 401 eligible college athletes in 109 

overhead sports. Table 1 summarizes the demographic data of the participants. Overall, 110 

approximately 20% of the athletes played their sports with arm troubles. The proportion of 111 

athletes with arm troubles was approximately 7% in basketball, 13% in tennis, 20% in track 112 

and field throwing and swimming, and 60% in baseball.  113 

 Table 2 shows the results of the KJOC score and each question. In all sports disciplines, 114 

athletes with arm trouble had significantly lower KJOC scores than athletes without arm trouble 115 

(P < 0.001 for every sport, mean difference: 24.5 for baseball, 20.5 for basketball, 23.3 for 116 

swimming, 24.9 for tennis, and 22.7 for track and field throwing). The difference in KJOC 117 
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scores between athletes with and without arm trouble exceeded the MDC (13.2) reported in a 118 

previous study17 in each sport.  119 

Question 1: How difficult is it for you to get loose or warm prior to competition or practice? 120 

 We found a significant difference in Q1 between athletes with and without arm trouble 121 

in baseball (P < 0.001), swimming (P = 0.002), and track and field throwing (P = 0.007). 122 

However, the average differences (20.3 for baseball, 11.0 for swimming, and 15.5 for track and 123 

field throwing) did not exceed the MDC (39.7) 17.  124 

Question 2: How much pain do you experience in your shoulder or elbow?  125 

 We found a significant difference in between athletes with and without arm trouble in 126 

every sports discipline (P < 0.001 for every sport). The average group differences in Q2 scores 127 

exceeded the MDC (31.3) 17 in all sports disciplines (36.8 for baseball, 36.0 for basketball, 42.0 128 

for swimming, 55.0 for tennis, and 45.5 for track and field throwing).  129 

Question 3: How much weakness and/or fatigue (i.e., loss of strength) do you experience in 130 

your shoulder or elbow?  131 

 We found a significant difference in Q3 between athletes with and without arm trouble 132 

in all sports disciplines (P = 0.006 for baseball, P = 0.01 for basketball, P < 0.001 for swimming, 133 

P = 0.003 for tennis, and P = 0.002 for track and field throwing). However, the MDC for Q3 134 

(30.5) 17 was higher than the average differences between groups (19.9 for baseball, 13.7 for 135 

basketball, 27.5 for swimming, 25.2 for tennis, and 26.8 for track and field throwing).  136 
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Question 4: How unstable does your shoulder or elbow feel during competition?  137 

 We found significant differences in Q4 between athletes with and without arm trouble 138 

in every sports discipline (P = 0.002 for baseball, P < 0.001 for basketball, P < 0.001 for 139 

swimming, P = 0.003 for tennis, and P < 0.001 for track and field throwing). However, only 140 

basketball (30.6) and track and field throwing (31.0) showed higher average group differences 141 

than the MDC (30.2) 17.  142 

Question 5: How much have arm problem affected your relationship with your coaches, 143 

management, and agents?  144 

 No significant differences were observed in Q5 between athletes with and without arm 145 

trouble across all sports.  146 

Question 6: How much have you had to change your throwing motion, serve, stroke, etc, due to 147 

your arm?  148 

 We found significant differences in Q6 between athletes with and without arm trouble 149 

in every sport (P = 0.003 for baseball, P < 0.001 for basketball, P < 0.001 for swimming, P = 150 

0.012 for tennis, P = 0.001 for track and field throwing). However, only basketball (26.7) and 151 

tennis (27.6) players showed higher average group differences than the MDC for Q6 (25.2). 17  152 

Question 7: How much has your velocity and/or power suffered due to your arm?  153 

 We found significant differences in Q7 between athletes with and without arm trouble 154 

groups in every sport (P = 0.003 for baseball, P = 0.001 for basketball, P < 0.001 for swimming, 155 

Onli
ne

 Firs
t

D
ow

nloaded from
 https://prim

e-pdf-w
aterm

ark.prim
e-prod.pubfactory.com

/ at 2025-06-17 via free access



P = 0.012 for tennis, and P = 0.001 for track and field throwing). However, the average group 156 

differences in Q7 exceeded the MDC (25.7) 17 in baseball (31.3) and tennis (31.9).  157 

Question 8: What limitation do you have in endurance in competition due to your arm?  158 

 We found significant differences in Q8 between athletes with and without arm trouble 159 

in baseball (P < 0.001), swimming (P < 0.001), and tennis (P = 0.002). The average differences 160 

between groups are also exceeded the MDC (22.3) 17 in baseball (33.0), swimming (24.3), and 161 

tennis (28.9).  162 

Question 9: How much has your control (of pitches, serves, strokes, etc.) suffered due to your 163 

arm?  164 

 We found significant differences in Q9 between athletes with and without arm trouble 165 

in baseball (P = 0.02), basketball (P < 0.001), swimming (P < 0.001), and track and field 166 

throwing (P = 0.008). The sports disciplines that showed differences beyond the MDC (21.3) 167 

17 were basketball (29.3) and swimming (27.3).  168 

Question 10: How much do you feel your arm affects your current level of competition in your 169 

sport (i.e., is your arm holding you back from being at your full potential)?  170 

 We found significant differences in Q10 between athletes with and without arm trouble 171 

in every sport (P = 0.003 for baseball, P = 0.012 for basketball, P < 0.001 for swimming, P = 172 

0.012 for tennis, and P = 0.001 for track and field throwing). The average group differences 173 

also exceeded the MDC (25.8) 17 in baseball (34.3), tennis (26.3), and track and field throwing 174 
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(30.5). 175 

 Table 3 shows the correlation coefficients between the score of Q10 and each question 176 

in athletes with arm trouble. In baseball players, Q10 showed a strong relationship with Q7, a 177 

moderately significant relationship with Q6, Q8, and Q9, and weak relationships with Q2 and 178 

Q3. In basketball players, Q10 showed strong relationships with Q3 and Q8. In swimmers, Q10 179 

showed a moderate association with Q4, Q7, and Q9 and a strong relationship with Q8. In tennis 180 

players, Q10 displayed moderate relationships with Q7, strong relationships with Q3, Q4, and 181 

Q6, and very strong relationships with Q8. In track and field throwing athletes, Q10 showed a 182 

very strong relationship with Q7, while moderate relationships were found with Q2, Q3, Q4, 183 

and Q6.  184 

 185 

Discussion 186 

 Our study revealed that athletes with arm trouble had significantly lower KJOC scores 187 

than athletes without arm trouble across various overhead sports. The average differences 188 

between athletes with and without arm trouble exceeded the MDC. Consistent with our findings, 189 

previous studies also showed that baseball and swimming athletes with arm trouble had lower 190 

KJOC scores than those without arm trouble.11,12,24 Our results indicate that overall upper 191 

extremity function, as evaluated by the KJOC score, is lower in athletes with arm trouble than 192 

those without arm trouble.  193 
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 However, the specific questions that received low scores in athletes with arm trouble 194 

varied by sport. In our study, baseball players with arm trouble reported decreases in power and 195 

endurance capacity. Basketball players with arm trouble reported shoulder and elbow instability, 196 

the need to change their motion, and reduced control. Swimmers with arm trouble experienced 197 

reduced endurance capacity and control of strokes. Tennis players with arm trouble felt the need 198 

to change their motion, along with decreased power and endurance capacity. Track and field 199 

throwing athletes with arm trouble reported shoulder and elbow instability. These findings 200 

suggest that athletes with arm trouble likely experience different disabilities depending on their 201 

sports. For instance, athletes with arm trouble in baseball, swimming, and tennis reported 202 

decreases in endurance capacity. Considering that athletes playing these sports displayed a high 203 

incidence of overuse injuries such as shoulder and elbow tendinopathy,25 decreases in 204 

endurance capacity may escalate the risk of overuse injuries. Upper extremity injuries account 205 

for 2.8% to 14.1% of injuries in basketball,10 indicating that basketball places relatively less 206 

demand on the upper extremities. Track and field throwing athletes with arm trouble displayed 207 

significant reduction beyond the MDC in a question regarding joint instability (Q4). A previous 208 

study found that tendon and ligament injury account for over 60% of all injuries in track and 209 

field throwing athletes, leading to joint instability. 26 Therefore, joint instabilities in these 210 

athletes may stem from tendon or ligament injuries. Previous 10,25,26 and current findings 211 

indicate that athletes with arm trouble experience various functional limitations depending on 212 
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their respective sports. Hence, daily training and warm-up programs should be specifically 213 

tailored to each sport. Additionally, our results suggest that different sports have unique factors 214 

that need to be addressed in managing athletes with arm trouble.  215 

 A study developing the KJOC score displayed high correlations among its items,13 and 216 

cross-cultural adaptation studies of the KJOC score also showed good to excellent internal 217 

consistency.15-21 However, the results of correlation analysis in our study indicate that factors 218 

related to subjective competitive levels vary across sports disciplines in athletes with arm 219 

trouble. In baseball players with arm trouble, subjective competitive levels were associated with 220 

pain, weakness/fatigue, altered motion, diminished power, decreased endurance capacity, and 221 

reduced control. In basketball players with arm trouble, subjective competitive levels were 222 

associated with weakness/fatigue and endurance capacity. In swimming athletes with arm 223 

trouble, subjective competitive levels were associated with joint instability, diminished power, 224 

decreased endurance capacity, and reduced control. In tennis players with arm trouble, 225 

subjective competitive levels were associated with weakness/fatigue, joint instability, altered 226 

motion, diminished power, and reduced control. In track and field throwing athletes with arm 227 

trouble, subjective competitive levels were associated with weakness/fatigue, joint stability, 228 

altered motion, diminished power, and reduced control. This study suggests that coaches, 229 

athletic trainers, physical therapists, and other team members should consider sport-specific 230 

declines in upper extremity function that are associated with lower subjective competitive levels. 231 
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For instance, since weakness/fatigue is associated with competitive levels in most sports except 232 

swimming, improving competitive levels might be possible by allowing for appropriate rest and 233 

recovery.  234 

 When comparing the score of each question between athletes with and without arm 235 

trouble, pain (Q2) was significantly lower in athletes with arm trouble across all sports 236 

disciplines. The mean difference in Q2 scores between athletes with and without arm trouble 237 

exceeded the MDC. Previous studies reported that musculoskeletal pain diminishes exercise 238 

performance levels.27,28 Contrary to this, the pain score showed no relationship with subjective 239 

competition levels in athletes playing with arm trouble except baseball players and track and 240 

field throwing athletes. This result suggests that pain may not be directly associated with 241 

competitive levels, although most athletes with arm trouble experience pain in their shoulder or 242 

elbow. However, since pain aggravation can lead to disqualification of competitive athletes, 243 

functional characteristics associated with subjective competition levels, besides pain, may serve 244 

as compensatory strategies to manage or distract from pain. Therefore, paying attention to the 245 

functional characteristics related to competitive levels is important for improving performance 246 

and preventing pain aggravation.  247 

 Our current study has some limitations. First, the timing of completing the 248 

questionnaire varied between the off-season and competitive season across different sports 249 

disciplines. Future studies should investigate prospective changes in the KJOC score over time. 250 
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Second, the number of athletes with arm trouble was small in certain sports, such as basketball 251 

and tennis, which limit the generalizability of the findings. Third, we did not analyze sex 252 

differences, as males and females were evaluated together. Future research should examine the 253 

characteristics of male and female overhead athletes with arm trouble separately.  254 

 In conclusion, this study compared KJOC scores between college athletes with and 255 

without arm trouble across various sports disciplines and found significant differences in all 256 

cases. However, the questions that showed significant differences exceeding the MDC varied 257 

by sports. Furthermore, our study revealed differences in the factors associated with subjective 258 

competitive levels among sports. These findings demonstrate that impaired upper extremity 259 

function and its relationship to competitive levels in athletes with arm trouble vary across sports 260 

disciplines. Therefore, coaches, athletic trainers, physical therapists, and other team staff 261 

members should manage and improve upper extremity function by considering sport-specific 262 

characteristics.  263 
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Table 1. Demographic data of the participants (mean ± standard deviations) 

 No. of athletes (males, 

females, non-answered) 

Age (y) No. of 

symptomatic 

athletes 

No. of 

asymptomatic 

athletes 

All 

athletes 

401 (274, 123, 4)  88 313 

Baseball 61 (51, 10, 0) 19.7 ± 1.1 36 25 

Basketball 111 (58, 53, 0) 19.4 ± 1.0 8 103 

Swimming 71 (49, 21, 1) 19.5 ± 1.3 17 54 

Tennis 81 (62, 17, 2) 19.4 ± 1.1 11 70 

Track and 

field 

throwing  

77 (54, 22, 1) 19.4 ± 1.4 16 61 
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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

p 

Symp Asym

p 

Symp Asym

p 

Symp Asym

p 

Symp Asym

p 

Ave

. 

64.5 ± 

17.6 

89.0 ± 

10.7 

75.9 ± 

16.7 

96.4 ± 

5.9 

69.0 ± 

17.6 

92.3 ± 

9.9 

66.9 ± 

23.4 

91.1 ± 

10.9 

70.1 ± 

19.4 

93.8 ± 

9.2 

1 63.0 ± 

25.2 

83.3 ± 

15.3 

77 ± 

26.8 

87.7 ± 

19.5 

73.8 ± 

19.8 

84.8 ± 

18.5 

75.8 ± 

20.1 

83.3 ± 

19.6 

68.8 ± 

24.9 

84.4 ± 

20.7 

2 50.1 ± 

23.7 

86.9 ± 

16.8 

61.4 ± 

24.1 

97.4 ± 

8.1 

51.4 ± 

26.5 

93.4 ± 

11.0 

39.4 ± 

21.8 

94.3 ± 

11.0 

47.3 ± 

28.1 

92.8 ± 

14.4 

3 69.4 ± 

21.9 

89.4 ± 

12.3 

80.6 ± 

15.8 

94.3 ± 

12.3 

63.7 ± 

22.0 

91.2 ± 

13.0 

62.7 ± 

26.6 

87.9 ± 

17.8 

65.4 ± 

25.4 

92.2 ± 

13.6 

4 61.5 ± 

27.4 

83.9 ± 

19.3 

66.7 ± 

27.4 

97.3 ± 

7.6 

61.7 ± 

28.4 

88.5 ± 

18.9 

62.3 ± 

29.5 

90.1 ± 

15.9 

62.5 ± 

26.3 

93.5 ± 

12.1 

5 93.9 ± 

13 

96.9 ± 

6.3 

95.6 ± 

6.6 

99.1 ± 

2.3 

91.8 ± 

18.0 

96.0 ± 

9.3 

92.8 ± 

18.8 

95.6 ± 

11.3 

99.1 ± 

1.7 

96.1 ± 

10.9 
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6 66.5 ± 

32.8 

90.2 ± 

12.7 

98.0 ± 

5.5 

71.3 ± 

22.3 

74.1 ± 

25.1 

94.8 ± 

11.7 

64.7 ± 

37.4 

92.3 ± 

15.5 

70.2 ± 

25.3 

92.8 ± 

16.3 

7 58.4 ± 

29.2 

89.7 ± 

14.6 

97.2 ± 

8.3 

76 ± 

18.6 

68.6 ± 

25.9 

92.6 ± 

13.6 

61.2 ± 

34.4 

93.2 ± 

13.5 

67.6 ± 

32.3 

92.8 ± 

18.4 

8 56.4 ± 

32.8 

89.4 ± 

16.1 

98.0 ± 

6.9 

81.3 ± 

25.6 

68.9 ± 

28.1 

93.3 ± 

13.7 

65.4 ± 

32.7 

94.4 ± 

12.9 

78.8 ± 

34 

95.5 ± 

13.1 

9 69.7 ± 

32.8 

89.5 ± 

15.9 

98.1 ± 

7.1 

68.8 ± 

32.2 

68.9 ± 

28.2 

95.3 ± 

11.4 

77.4 ± 

30.9 

93.9 ± 

12.4 

77.2 ± 

29.8 

93.6 ± 

16.3 

10 56.6 ± 

26.3 

90.9 ± 

12.3 

97.5 ± 

7.3 

80.3 ± 

21.7 

68.0 ± 

26.8 

93.3 ± 

11.7 

67.4 ± 

30.5 

93.7 ± 

12.5 

64.2 ± 

30.1 

94.6 ± 

11.3 

a
MDC: Minimal detectable change 

b
Bold black letter in gray color cell: Significant difference between symptomatic and 

asymptomatic athletes (P < 0.05) 

c
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 

Q1 r = 0.181, P = 

0.290 

r = 0.307, P = 

0.460 

r = 0.361, P = 

0.154 

r = 0.407, P = 

0.214 

r = 0.313, P = 

0.238 

Q2 r = 0.331, P = 

0.049 

r = 0.355, P = 

0.388 

r = 0.335, P = 

0.189 

r = 0.505, P = 

0.113 

r = 0.546, P = 

0.029 

Q3 r = 0.387, P = 

0.020 

r = 0.778, P = 

0.023 

r = 0.166, P = 

0.525 

r = 0.817, P = 

0.002 

r = 0.682, P = 

0.004 

Q4 r = 0.172, P = 

0.315 

r = 0.584, P = 

0.128 

r = 0.533, P = 

0.027 

r = 0.920, P < 

0.001 

r = 0.640, P = 

0.008 

Q5 r = -0.031, P = 

0.856 

r = 0.247, P = 

0.555 

r = 0.254, P = 

0.326 

r = 0.138, P = 

0.685 

r = -0.051, P = 

0.852 

Q6 r = 0.411, P = 

0.013 

r = 0.635, P = 

0091 

r = 0.456, P = 

0.066 

r = 0.713, P = 

0.014 

r = 0.581, P = 

0.018 

Q7 r = 0.713, P < 

0.001 

r = 0.307, P = 

0.460 

r = 0.632, P = 

0.007 

r = 0.641, P = 

0.034 

r = 0.719, P = 

0.002 

Q8 r = 0.643, P < r = 0.791, P = r = 0.702, P = r = 0.907, P < r = 0.462, P = 
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0.001 0.019 0.002 0.001 0.072 

Q9 r = 502, P = 

0.002 

r = 0.371, P = 

0.365 

r = 0.555, P = 

0.021 

r = 0.535, P = 

0.090 

r = 0.674, P = 

0.004 

a
Bold letter in gray color cell: Significant relationship 
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