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Differences In Joint Position Sense, Force Sense, and
Performance Level of the Upper Extremities According to the
Sex, Injury and Pain Experiences of Korean Elite Archers
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ABSTRACT

Objective: The purpose of this study was to examine the differences in joint position sense (JPS),
force sense (FS), and performance level of the upper extremities according to the injury and pain
experiences of Korean elite archers.

Methods: A total of 15 subjects were briefed about the purpose of this study and agreed to
participate voluntarily. JPS was evaluated using the laser-point attached to the wrist while aiming
at the target. The difference when relocating while aiming was used as JPS factor. FS was
evaluated using load cell through reproduces same muscle strength. Fear-Avoidance Beliefs
Questionnaire (FABQ) was used to evaluate psychosocial factors, Kerlan-Jobe Orthopedic Clinic
overhead athlete scores (KJOC) and numerical rating scale (NRS) was used to evaluate pain. and
performance was evaluated by tournament match score.

Results: There is a strong correlation between the current pain and KJOC. Moreover, moderate
correlation between KJOC and FABQ also current pain and both upper trapezius and lower
trapezius in elite archers. The mean (SD) between groups based on current pain display relatively
large margin in force sense than without pain group. The result presents that there is a significant
difference in performance and pain. There is a significant difference in the force sense of the
upper and lower trapezius and pain.

Conclusions: Result present there is a significant difference in functional level in the average
comparison between groups according to the presence of absence of current pain. There is a
significant difference in the force sense of the upper trapezius as well as lower trapezius and
without pain group present a relatively low joint position sense error compared to the groups.
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Figure 3. Force sense test procedure. A: upper trapezius, B: middle trapezius, C: lower trapezius, D:
serratus anterior, E: drawing action.
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Table 2.
Comparison of measured variables between athletes with and without a history of injury in the last
session
Variables (units) Conditions Injury history (n=5) No injury (n=10) t p
UT 11.15+8.45% 4.81+3.09 1.625 171
MT 7.5£2.56 11.7+10.00 -1.250 237
Force sense LT 14.27+9.66 12.69+7.45 351 731
(Error force, %)
SA 8.21+6.84 8.63+8.09 -.100 922
Drawing action 10.68+9.48 11.6+7.99 -.199 .845
Joint position 55D 1.8+1.72 2.83+1.88 -1.026 324
sense 90D 1.87+2.19 3.23+2.31 -1.095 293
(Error degree) 125D 1.13£.93 2.53£2.58 -1.158 .268
Performance score 28.39+.48 28.38+.32 .054 .958
Performance ranking 4.33+£1.35 4.23+1.97 101 921
KJOC (Score) 51.8+8.29 81.8114.14 -4.336 .001
FABQ (Score) 31.2+7.98 22.8+£12.71 1.338 .204

fMean+SD, UT: Upper trapezius, MT: Middle trapezius, LT: Lower trapezius, SA: Serratus anterior, 55D: Joint

position sense at 55 degree, 90D: Joint position sense at 90 degree,

125D: Joint position sense at 125 degree,

K-KJOC: Korean version of Kerlan-Jobe orthopedic «clinic overhead athlete shoulder and elbow, FABQ:
Fear-avoidance beliefs questionnaire
Table 3.
Comparison of measured variables between athletes with and without current shoulder pain
Variables (units) Current pain (n=8) No pain (n=7) t 8}
uT 9.75+6.84% 3.69+2.6 2.201 .046
MT 11.95+8.42 8.42+8.58 .803 437
Force sense LT 16.94+8.35 8.96+5.09 2.193° 047
(Error force, Percent)
SA 8.1+7.77 8.93+7.65 -.207 .839
Drawing action 13.01+8.03 9.34+8.52 .860 .405
) - 55D 1.96+1.95 3.09+1.63 -1.212 247
Joint position sense 90D 2.08+1.76 3.57+2.7 1282 222
(Error degree)
125D 1.37+£.90 2.86+3.05 -1.238 .256
Performance score 28.39+ .45 28.37+.26 .100 .922
Performance ranking 4.08+£1.76 4.47+1.82 -.424 .679
KJOC (Score) 58.87+13.48 86.57+12.5 -4.104 .001
FABQ (Score) 29.62+£9.48 21.£13.14 1.472 .165

®Mean+SD, UT: Upper trapezius, MT: Middle trapezius, LT: Lower trapezius, SA: Serratus anterior, 55D: Joint

position sense at 55 degree, 90D: Joint position sense at 90 degree,

K-KJOC: Korean version of Kerlan-Jobe orthopedic clinic
Fear-avoidance beliefs questionnaire

Tsuruike 5(2018)9] Aol AlE AJAMap 20 Ha}
ol wAPE e 34 eHss  Asdi A
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dyskinesis)& B7tsty =g 7 & A7tD 7]
eEogB0l At M4Eol AE FR O Fat AT

125D: Joint position sense at 125 degree,

overhead athlete shoulder and elbow, FABQ:
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Table 4.
Comparison of measured variables between male and female athletes
Variables (units) Men (n=8) Women (n=7) t 8}
UT 6.7+7.45% 7.18+4.4 -.150 .883
Force sense MT 9.2+7.52 11.56+9.74 -.528 .606
(Error force, LT 11.54+6.48 15.14+9.47 -.870 .400
Per cent) SA 11.48+7.53 5.07+6.15 1.788 .097
Drawing action 11.46+9.98 11.11+6.31 .078 .939
55D 2.96+£1.92 1.95+£1.72 1.060 .309
Joint position sense 90D 3.67+2.77 1.76+1.03 1.806  .104
(Error degree)
125D 1.29+1.12 2.95+2.91 -1.421 .195
Performance score 28.48+ .35 28.27+.37 1.087 297
Performance ranking 4.50£1.77 4.00+1.79 .542 .597
KJOC (Score) 67.87+17.81 76.28+20.77 -.845 413
FABQ (Score) 31.62+11.84 18.71+7.52 2.474 .028

*Mean+SD, UT: Upper trapezius, MT: Middle trapezius, LT: Lower trapezius, SA: Serratus anterior, 55]: 55 degree
joint position sense, 90]: 90 degree joint position sense, 125]:
version of Kerlan-Jobe orthopedic clinic overhead athlete shoulder and elbow, FABQ: Fear-avoidance beliefs
questionnaire

Table 5.

125 degree joint position sense, K-KJOC: Korean

Correlation among upper extremity joint position sense, force sense, pain, psychosocial factor,
functional level, and performance

Force Sense

Joint Position Sense

NRS UT MT LT SA DA AFS 55D 90D 125D AJPS  PS KJOC
uT 413 1
MT 436  .003 1
LT .034 144 267 1
FS
SA  -.035 121 -.380 .126 1
DA .094 529" 276 .132 .084 1
AFS 331 .593" 476 .625"° .319 .734™ 1
55D -.547" -273 -.349 -.131 257 -.287 -.289 1
90D -.417 -.289 -.182 -.183 .312 -.008 -.118 .606" 1
P 125D -.457 .026 -.308 -.190 -.107 -.287 -.339 551" .046 1
AJPS -.612" -.227 -.359 -.223 .194 -.244 -320 .915 .721" .688"" 1
PS 162 393 266 -.077 .032 327 330 -.0561 -.364 -.060 -.218 1
KJOC -.594" -.418 .116 -.306 -.241 .103 -.235 .292 424 357 473 -.035 1
FABQ .148 -.110 -.282 -.026 .327 -.372 -.184 .184 111 -.226 .018 ~-.168 -.683"

FS: Force sense, JPS: Joint position sense

, DA: Drawing action, AFS: All force sense, AJPS: All joint position sense,

PS: Performance score, 55]: 55 degree joint position sense, 90]: 90 degree joint position sense, 125]: 125 degree

joint position sense, K-KJOC: Korean version of Kerlan-Jobe orthopedic clinic overhead athlete shoulder and elbow,

FABQ: Fear-avoidance beliefs questionnaire, *p<.05, *p<.01.
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