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| Abstract |

Purpose: The aim of this study was to investigate the effect of mandible position on proprioception and range of motion (ROM)
during neck stabilization exercise using a sling in healthy adults.

Methods: The subjects were randomly assigned to either a sling exercise and mandible open group (n=10) or a sling exercise
and mandible closed group (n=12). The sling exercise-mandible open group and sling exercise- mandible closed group took part
in an exercise program for 30min, three times per week for 4 weeks. After each training session, head repositioning accuracy (HRA)
and the ROM of the cervical spine were measured. Wilcoxon’s test was conducted to verify changes within each group, and the
Mann—Whitney U test was performed to examine between-group differences.

Results: The HRA of the cervical spine was significantly increased during left rotation and extension in the sling
exercise-mandible open group. In addition, there were significant differences in both rotations and extension in the two groups.
The ROM of the cervical spine increased significantly during both rotations in the sling exercise-mandible closed group. In
addition, there was a significant difference in right rotation and extension in both groups.

Conclusion: Cervical stabilization exercise using a sling, with the mandible closed increased proprioception and the ROM of

the cervical spine.
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Table 1. Neck stabilization exercise program using sling
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Fig. 1. Cranio-cervical flexion exercise using sling.

Progress Mandible position Programe Time
. Cranio-cervical flexion .
Pre exercise Close . . Smin
exercise using PBU
Main exercise SEMO group Open Cranio-cervical flexion |5min

(programe) SEMC group Close

exercise using Sling
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Table 3. Comparisons of HRA after intervention (n=22)
Pretest Posttest 7
Group Mean+SD Mean+SD P
- SEMO (n=10) 8.82+5.24 9.67+5.48 -0.97 0.33
) ' SEMC (n=12) 8.27+2.77 6.77+4.30 -1.88 0.05
Rotation
L SEMO (n=10) 6.94+4.34 8.83+4.71 -2.09 0.03
t.
SEMC (n=12) 6.28+2.66 6.19+2.80 -0.47 0.63
_ SEMO (n=10) 5.87+2.22 7.9846.10 -0.15 0.87
Flextion
SEMC (n=12) 7.77£3.07 5.65+4.25 -1.72 0.08
) SEMO (n=10) 5.49+1.69 12.01£7.12 -2.09 0.03
Extension
SEMC (n=12) 5.58+2.48 5.26+2.54 -0.47 0.63

Mean+SD, HRA: head repositioning accuracy, SEMO: sling exercise during mandibula open, SEMC: sling exercise during

mandibula open, unit: mm

Table 4. Comparison of HRA between SEMO group and SEMC group (n=22)
Post-Pre differences
z p

Group Mean+SD
SEMO (n=10) 0.85+2.24

Rt. -2.11 0.03
) SEMC (n=12) -1.49+2.55

Rotation

SEMO (n=10) 1.88+1.99

Lt. -2.25 0.02
SEMC (n=12) -0.08+2.05
SEMO (n=10) 2.11£7.27

Flextion -1.58 0.11
SEMC (n=12) -2.11+4.90
. SEMO (n=10) 6.61+6.65

Extension -2.24 0.02
SEMC (n=12) -0.31+2.42

Mean+SD, HRA: head repositioning accuracy, SEMO: sling exercise during mandibula open, SEMC: sling exercise during

mandibula open, unit: mm
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Table 5. Comparisons of ROM after intervention (n=22)
Pretest Posttest
4 p
Group Mean+SD Mean+SD
Rt SEMO (n=10) 66.20+6.97 57.4045.10 -2.11 0.03
) ' SEMC (n=12) 59.91+7.57 69.58+9.26 -2.68 0.00
Rotation
L SEMO (n=10) 62.00+8.81 64.20+10.54 -0.56 0.57
t.
SEMC (n=12) 62.16+8.34 68.08+5.99 -2.81 0.00
. SEMO (n=10) 59.20+10.88 67.20+12.44 -1.27 0.20
Flextion
SEMC (n=12) 61.00+5.23 65.33+9.35 -0.97 0.33
) SEMO (n=10) 75.80+6.54 66.80+4.02 -2.82 0.00
Extension
SEMC (n=12) 65.08+6.24 67.58+5.40 -1.02 0.30

Mean+SD, ROM: range of motion, SEMO: sling exercise during mandibula open, SEMC: sling exercise during mandibula

open, unit: °©
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Table 6. Comparison of ROM between SEMO group and SEMC group (n=22)
Post-Pre differences
4 P
Group Mean+SD
SEMO (n=10) -8.80+10.77
Rt. -2.90 0.00
. SEMC (n=12) 9.66+12.41
Rotation
SEMO (n=10) 2.20£10.54
Lt -1.06 0.28
SEMC (n=12) 5.91+391
. SEMO (n=10) 8.00+15.59
Flextion -1.05 0.29
SEMC (n=12) 4.33+14.24
) SEMO (n=10) -9.00+3.71
Extension -3.05 0.00
SEMC (n=12) 2.50+9.19

Mean+SD, ROM: range of motion, SEMO: sling exercise during mandibula open, SEMC: sling exercise during mandibula

open, unit: °©
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