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| Abstract |

Purpose: This study attempts to determine the effects of applying three kinds of breathing exercises for four weeks on the neck
muscle activation of subjects with a forward head posture.

Methods: A total of 30 adults aged in their twenties (15 men and 15 women) with a forward head posture who voluntarily agreed
to participate after listening to the purpose and procedure of this research were chosen as the subjects of this study. The subjects
were randomly divided into either the diaphragmatic breathing exercise (DBE) group, the abdominal drawing-in maneuver
(ADIM) group, or the abdominal expansion method (AEM) group according to the breathing intervention scheme. Each group
included ten subjects. The muscle activity of the sternocleidomastoid, scalenus anterior, and splenius capitis was measured in
all the groups prior to the intervention, two weeks after the intervention, and four weeks after the intervention. All the interventions
were implemented for 30 minutes a day, three times a week, for a total of four weeks.

Results: No significant between-group difference was observed in terms of the change in neck muscle activity according to the
four-week intervention scheme. Further, there was no interaction between the intervention period and the intervention scheme
in relation to the change in neck muscle activity.

Conclusion: The results of this study suggest that abdominal expansion exercise is as effective as other breathing exercise
methods for subjects with a forward head posture. We therefore expect that abdominal expansion exercise can be used as a scheme

for the prevention of symptoms as well as therapy for patients with a forward head posture.
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Fig. 1. Diaphragmatic breathing exercise.
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Fig. 2. Abdominal drawing-in maneuver.
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Table 1. Difference of forward head posture among groups

Fig. 3. Abdominal expansion method.
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Table 2. Changes of muscle activity among three groups

Before 2 weeks 4 weeks F p

. DBE 58.55427.82 75.18+42.57 105.94+58 31

Stemogieéd"mas ADIM 82.31451.22 80.93+36.64 98.42+70.45 8.94 0.00"
AEM 56.61428.58 81.68+38.17 89.52+45 31
DBE 28.57+13.81 36.53423.50 47.11236.50

S;i?(‘)‘rs ADIM 42.50422.76 47.544+26.08 65.48+24.49 2039 0.00*
AEM 28.31420.38 41.72420.95 55.96+19.61
DBE 29.30+15.68 35.12426.10 47.40+42.50

Splenius capitis ~ ADIM 32.41+13.36 34.10+17.89 53.29+22.65 1427 0.00"
AEM 32.29+20.75 38.34422.51 48.81225.17

Unit:  %MVIC, DBE: Diaphragmatic breathing exercise, ADIM: Abdominal drawing-in maneuver, AEM: Abdominal
expansion method

I, g3 Zat /= ADIM-} AEMEo 4] 9] 3t Zpol & H QL
oh BE 5 IS0 4w Wbl SA 713k SA
1. M HE|XEAOf ciet SEM AF W Atolof] Az Akg-2 glaith
A A= 307 (A 157, oA} 157)o)w, vE
ZNA o w552 *POH A2l(em)E 5745t 3. 437t X ol 2 2EyE Hlw
A4 A4S AAISHIT DBEY, ADIM % AEM 4570 SA Rl T B IR ST ¥ske
9] Ag] BFS 27k 3em, 3em W 2.99em .2 AFA ZF & 7 ogk Zfol7t glgithtable 3).

AT} Sela Aol QlolcTable 1)

2. 712t =2 2K EME Hal v, o#E

5710) B30 ThE 7 2 B 280 sk
320} Pk B A2 Alo] B MRS A7k AUEAAE Roli haelA 4%
AEMZO A g §-21F o] 7} Lhehdeh, 5] 27 4 VH) 35850 B 250 BAE Wakl mAs
% Apole] Byizte] Sy EL DBEZT ARMZOlA 3L Uolria stk s Al 2O Ui

}&2al 595 (DBE), 25 =29-9]
(ADIM), EH34 SEAEM)E AlA|stg e,
1 o2

Fo%50] B 280 Ty nHk o

o FAEL ABM A £93k 2ol 7} Lhehg

7
=

FOJFF Aol S Mk A A} 25 Afolo] Q] o] 457k 242t 7
[e)

o FA) A3k 47, 250} 45 Aolo] weldwze] 7]

Table 3. Changes of muscle activity according to interventions between pre-intervention and after 4 weeks.

DBE ADIM AEM F p
Sternocleidomastoid 105.94+58.31 98.424+70.46 89.53+45.32 0.19 0.82
Scalenus anterior 41.11£36.50 65.48+24.49 55.96+19.61 1.09 0.35
Splenius capitis 47.40+42.50 53.29+22.65 48.80+25.17 0.10 0.91

Unit: %MVIC, DBE: Diaphragmatic breathing exercise, ADIM: Abdominal drawing-in maneuver, AEM: Abdominal
expansion method
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