Original Article

Physical Therapy
Rehabilitation Science

httos://doi.org/10.14474/ptrs.2024.13.3.343
elSSN 2287-7584
pISSN 2287—7576

Phys Ther Rehabil Sci
2024, 13(3), 343-353
www.jptrs.org

Effects of Postural Corrective Exercise Combined with
Extracorporeal Shockwave Therapy on Muscle Activity, Neck
Function and Pain in Adults with Forward Head Posture

Soyeon Kim?™, Jinghyung Choi®"”, Jihye Jung®"’, Seungwon Lee"**

aDepartment of Physical Therapy, Graduated school of Sahmyook University, 815, Hwarang-ro, Seoul, Republic of Korea
b|nstitute of SMART Rehabilitation, Sahmyook University, 815, Hwarang-ro, Seoul, Republic of Korea
®Department of Physical Therapy, Sahmyook University, 815, Hwarang-ro, Seoul, Republic of Korea

Objective: Long-term imbalances in the muscles around the neck could the functional resting length of the muscles, resulting in a
chronic forward head posture. This study aimed to assess the effects of combining posture correction exercises with extracorporeal
shockwave therapy on muscle activity, neck function and pain in adults with forward head posture.

Design: Pretest-posttest two groups design.

Methods: A total of 22 adults, diagnosed with forward head posture, participated in the study. Random assignment allocated 11
participants to the posture correction exercise (PCE) group, while the other 11 were assigned to the posture correction exercise
group combined with extracorporeal shockwave therapy (ESWT). In the combined group, ESWT was administered twice a week
for four weeks, delivering 1,000 impulses in a radial pattern to the levator scapulae and upper trapezius muscles. The PCE group
performed a exercise program for approximately 30 minutes, three times a week, over the same four-week period. The PCE
focused on strengthening weakened muscles and stretching of shortened muscles.

Results: Both the PCE group and the combined group with ESWT exhibited a significant increase in lower trapezius muscle
activity within groups (p < 0.05). Moreover, the craniovertebral angle and neck disability index showed significant improvements
in both groups (p < 0.05). While the pressure pain thresholds tended to increase only in the combined group, the difference was not
statistically significant (p > 0.05).

Conclusions: This suggests that both the PCE program and the combination with ESWT can be effective in enhancing posture and
reducing pain in individuals with forward head posture.
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[ Enroliment ] Assessed for eligibility (n= 24)

Excluded (n=2)
+ Craniovertebral angle > 53° (n=2)

Randomized (n=22)

|

v Allocation I l
Allocated to intervention (n=11) Allocated to intervention (n=11)
« Extracorporeal shockwave therapy (ESWT) + Poslure corrective exercise (PCE)

- 2 session/week, 1000 impuise, 1.5 to 2.0 bar - 3session/week, 4weeks

« Posture corrective exercise (PCE)
- 3session/week, dweeks

[ Follow-Up ]

Lost to follow-up (Missed workouts) (n=1) Lost to follow-up (injury) (n=1)

A~
\——/

Analysis

Analysed (n= 10) Analysed (n=10)

Figure 1. Experimental flow chart
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Stretching exercise

Upper trapezius levator scapulae sternocleidomastoid Back muscle Back muscle Pectoralis muscle
ik < ¢ o ™ SR
10 sec °Bsct 10 sec * 3set 10 sec * 3set 10 sec * Sset 10 sec * Sset 10 sec * 3set
Strengthening exercise
head & neck flexion Push-up plus Side-lying arm reaching Front cobra T-raise Y-raise
2=

- = |
10-15 sec * 7-10 set

=
R

10-15sec * 7-10set

e W
,‘:' !

10 -15 sec * 7-10 set

10-15sec* 7-10set

> o R

@ : ’

10 -15 sec * 7-10 set 10 -15sec * 7-10 set

Figure 2. Posture corrective exercise program
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Table 1. Surface electromyography attachment sites
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Muscles Attachment
Upper trapezius Located 1/2 way between the 7th cervical spinous process and the acromion
Middle trapezius Positioned horizontally on the inner corner of the shoulder blade spines

Lower trapezius

Serratus anterior

Positioned at an angle to the inner border, 5 cm below the shoulder blade spine.

Positioned vertically under the armpit
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Figure 3. CVA Photogrammetry
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Table 2. General characteristic

ESWT combined PCE

PCE

(n=10) (n=10) X tp)

Sex (male/female) 6/4 82 0.952(0.329)

Age (years) 24.40(1.95)* 24.60(3.44) -0.959(0.353)
Height (cm) 168.30(9.67) 176.30(7.18) -2.100(0.050)
Weight (kg) 71.60(13.42) 77.10(13.29) -0.921(0.369)

BMI (kg/m2) 25.65(4.67) 25.02(2.51) 0.376(0.711)
ESWT: extracorporeal shockwave therapy, PCE: posture corrective exercise, BMI: body mass index.

Values are presented mean (SD).

'p<0.05
Table 3. Muscle activation change between groups

ESWT combined PCE PCE )
(n=10) (n=10)

UT (%MVIC) 43.02(11.26) 50.20(9.87) 43.88(14.25) 48.03(12.25) -0.41(0.686)
MT (%MVIC) 38.64(10.18) 42.80(14.12) 35.30(11.58) 40.51(12.76) 0.111(0.913)
LT (%MVIC) 28.33(10.72) 38.97(6.62)° 34.02(9.37) 41.91(9.48)" -0.622(0.542)
SA (%MVIC) 33.41(11.59) 37.53(7.28) 25.77(12.45) 48.36(9.39)" 2.47(0.012)°

ESWT: extracorporeal shockwave therapy, PCE: posture corrective exercise, UT: upper trapezius, MT: middle trapezius,
LT: lower trapezius, SA: serratus anterior, MVIC: maximum voluntary isometric contraction.

Values are presented mean (SD).

"p<0.05.
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ESWT combined PCE PCE @)
n=10) (n=10)
UT/MT 1.17(0.39) 1.27(0.39) 1.42(0.79) 1.25(0.42) -0.946(0.357)
UT/LT 1.78(0.90) 1.33(0.35) 1.41(0.63) 1.24(0.47) 0.546(0.592)
UT/SA 1.48(0.74) 1.39(0.42) 2.75(3.30) 1.05(0.26) -1.373(0.186)

ESWT: extracorporeal shockwave therapy, PCE: posture corrective exercise, UT: upper trapezius, MT: middle trapezius,
LT: lower trapezius, SA: serratus anterior.

Values are presented mean (SD).

"p<0.05.
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Table 5. Changes of CVA, NDI, and PPTs the between groups

ESWT combined PCE PCE @)
n=10) (n=10)
CVA (degree) 44.59(7.78) 56.49(6.85)" 47.24(5.57) 55.95(4.89)" -1.771(0.094)
NDI (score) 6.70(3.92) 3.10(2.89) 8.20(4.32) 4.50(3.14)" -0.096(0.925)
PPT (kg) 4.73(1.19) 4.89(1.47) 5.41(1.50) 4.18(1.08)" -3.064(0.007)"

ESWT: extracorporeal shockwave therapy, PCE: posture corrective exercise, CVA: craniovertebral angle, NDI: neck

disability index, PPT: pressure pain threshold.
Values are presented mean (SD).
p<0.05.
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