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Effects of Progressive Scapular Stabilization Exercise on
Neck, Muscle Strength, Upper Extremity Function in Patients

with Acute Whiplash Injury
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aDepartment of Physical Therapy, Graduate School of Health and Medicine, Daejeon University
bpepartment of Physical Therapy, College of Health and Medical Science, Daejeon University

Objective: The purpose of this study was to investigate the effects of a combination of progressive scapular stabilization exercises,
neck and thoracic spine mobilization, and thermoelectric physical therapy on pain, range of motion, muscle strength, and function

in patients with acute whiplash injury.
Design: A randomized controlled trial design.

Methods: A total of 24 subjects were included in this study. They were randomly assigned to an experimental group (n= 12) that
performed scapular stabilization exercises, neck and thoracic spine mobilization, and physiotherapy, and a control group (n=12)
that only performed neck and thoracic spine mobilization and physiotherapy. The pre-test was conducted before the intervention
and consisted of a total of 12 treatment sessions of 60 minutes each, three times a week. A posttest was conducted 4 weeks later.
Pain, range of motion, muscle strength, and function were assessed before and after intervention.

Results: The results of the study showed that there was a significant difference in pain reduction and range of motion and muscle
strength improvement in the experimental group, and a significant difference was also found between the experimental group and

the control group in terms of functional evaluation.

Conclusions: The combination of exercise therapy and joint mobilization technique and physical therapy resulted in greater
improvements in pain, range of motion, strength, and function assessment, contributing to improved overall function.
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Recruitment of participants (n =30)

Exclusion (n=0)

| Pre-test (n=30) |

| Randomization |

Experimental group (n=15)
Scapular Stabilization Exercise
+ Cervical & Thoracic mobilization
+Physiotherapy

Control Group (n=15)
Cervical & Thoracic mobilization
+Physiotherapy

Dropout(n=3)

Dropout(n=3)

Post-test
(4-week)

Post-test
(4-week)

| Statistical Analysis |

Figure 1. Study design
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Figure 2. Y-Raise Exercsie A. Start position,
B. End position.
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Figure 3. Wall Slide Exercsie A. Start position,
B. End position.
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Figure 4. Joint mobilization A. Cervical spine

mobilization, B. Thoracic spine mobilization.
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Table 1. General characteristics of subjects (N=24)
. Experimental Control )
bl t
Variables Group (N=12) Group (N=12) X
Age (years) 39.7543.33 42.91+£3.22 0.599
Height (cm) 170.35+£1.96 165.89+2.59 0.389
Weight (kg) 69.28+4.47 63.75+2.61 0.400
Sex (male/female) 7/5 4/8 0.219
Values are expressed as mean+SD
*p <0.05, **p<0.01
Table 2. Comparison of VAS, ROM, Values between groups (N=24)
Experimental Control .
t Effect S
Group (N=12)  Group (N=12) ect size
Pre 6.50+0.52 6.50+1.00 0.215
Post 1.66+0.65 2.91+1.08 -3.628
VAS (cm) 0.84
t 13.349* 12.460*
Change 4.50+1.16 3.58+0.99 3.957
Pre 35.16+7.79 36.83+5.55 -0.603
) Post 61.83+1.58 53.83+5.55 4.796
Flexion (°) 1.55
t -11.795%* -14.893*
Change -26.66+7.83 -17.00+3.95 3.817
Pre 27.16+5.42 28.16+4.54 -0.489
) Post 51.66+£4.96 43.83+5.55 3.643
Extension (°) 1.39
t -12.147* -9.724*
Change -24.50+6.98 -15.66+5.58 3.734
Pre 46.00+5.72 45.83+8.84 0.055
) ) Post 78.00+2.08 66.50+6.44 5.879
Right rotation (°) 1.61
t -20.300* -8.598%*
Change -32.00+5.46 -20.66+8.32 3.943
Pre 37.50+9.03 40.00+6.20 -0.790
) Post 77.66+2.67 67.66+4.65 6.450
Left rotation (°) 2.52
-19.577% -14.292*
Change -40.16+7.10 -20.66+8.32 4.431

Total are expressed as meantstandard deviation Visual Analog Scale, VAS, Range Of

Motion, ROM, *p <0.05, **p <0.01

Histe] 4 ¥ §F HE WM fOd BHS
Hthp<003). ¥ 1§ 7t % A= Bbe] vk
Aololi 213k 2ol S HTHp < 0.05)(Table 2).

£ ool B wE FEuE 3% 2ut §
W, 9= B A5 BY B APl frzuc

Bwe] RE S KA ST <0.05)

(Table 2).

B el 27 AR 95 A olgd 29
WA Aibs Aol laiEct 08E, I& nE 2
o] oAl AA U THp <0.05)(Table 3).

B Ao J5ATE Sl shash B U AH] AR
Al 24 Aves Ay fi2ae] I5 Ul vaeA
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Table 3. Comparison of Muscle Strength measurement, K-NDI, K-DASH Values betweengroups (N=24)
éﬁizn(ﬁefle) GroS; I(llt\rfozl 12) ! Effect Size
Pre 30.67+13.81 26.32+12.67 0.804
Rt grip force Post 41.26+12.25 28.10+13.17 2.534 156
(kg) t -10.928* -6.103*
Change -10.58+3.35 -1.77+1.00 8.706
Pre 27.02+£11.22 22.06£11.66 1.061
Lt grip force Post 33.88+11.46 22.93+11.73 2.313 48
(kg) t -15.622% -3.629*
Change -6.86+1.52 -0.87+0.83 11.973
Pre 25.16+5.40 30.58+5.14 -2.514
K-NDI Post 12.75+2.00 22.58+4.46 -6.964 L9
(point) t 11.536* 14.533*
Change 12.41+£3.72 8.00£1.90 3.653
Pre 29.90+5.06 28.20+£3.46 0.956
K-DASH Post 10.70+5.16 15.06+4.62 -2.184
(point) t 13.123* 13.956* 1.42
Change 19.20+5.06 13.14+3.26 3.482

Total are expressed as meantstandard deviation Rt grip force, Lt grip force, Korea Neck Disability Index, Korea
Disability of the Arm, Shoulder and Hand, *p <0.05, **p <0.01

F7 A3 vlwstel 34 F 15BN ST FY

2 B Hthp<0.05)(Table 3).
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=1.55, ¥ Effect Size=1.39, &= =3 Effect Size=
1.61, 4; =2 Effect Size=2.5202 #3|3} ¥, 59
$4 R BAHOR felg Aol} Kol AL sl
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