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Abstract

Purpose : In this study, we compared the effects of ankle, McKenzie, and cervical stabilization exercises in individuals with a
forward head posture. Outcome measures investigated included the neck disability index, craniovertebral angle (CVA), cranial
rotation angle (CRA), and thickness of the longus colli muscle (LC) and carotid artery (CA) post-intervention.

Methods : The study included 20 individuals with a forward head posture, who were assigned to an experimental group (EG,
individuals performed ankle exercises) or control group (CG, individuals performed McKenzie and cervical stabilization exercises).
The EG intervention was specifically designed to enhance proprioception in the ankle joint and strengthen the ankle muscles to
improve overall stability and function. In contrast, CG interventions aimed to improve neck muscle balance and cervical spine
alignment. Paired t-tests were used to analyze intragroup changes and independent t-tests to determine intergroup differences pre-
and post-intervention. The significance level for all statistical tests was set at a=.05.

Results : We observed significant post-intervention improvements in both groups, specifically, in the CVA, CRA, and LC and
CA thickness (p<.05). These results indicate that ankle, McKenzie, and cervical stabilization exercises were useful for neck posture
correction, improved muscle balance, and enhanced blood flow to the neck.

Conclusion : This study underscores the positive effects of ankle, McKenzie, and cervical stabilization exercises in individuals
with a forward head posture. Our study highlights the benefits of these exercises for posture correction and overall neck health and

the clinical effectiveness and usefulness of ankle exercises as an important intervention to improve forward head posture.
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Fig 1. Craniovertebral angle (CVA), cranial rotation
angle (CRA) measure
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Fig 2. Mearuring the cross—sectional area of longus colli
muscle and carotid artery

Fig 3. Single leg ankle balance exercise
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Fig 5. Posture of McKenzie neck exercise

4. AF=7A 1. Agtdidate] dubAl 54
Woodgo) A 3% AE= SPSS 26.0 for Windows= Ao st gidAt 221 F 292 HolH &A=
ARgEte]l EAlEGITE. sl A A ARSI olall A3t 104, ET 10402 B4E8 Algsitt
Shapiro-Wilk 7145 Aldatalom, BE 4= A4 AT oAt 54 tha 3 2 tH(Table 1). AT
A4S etk 7 e FA AF TEHHS v 2 34 69, oA 4o r FAEAeY Hy dHe
TS S (1S F9 o] FolxaL, Ho 1t ¥s) 24.10+2.64A4], He A4S 171.10£8.06 cm, Bt AT
& atole SHEE (1AS ARESte] Al iTh S 68.00£15.63 kego|th tlFxar2 T 47, oA o=
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o] dwkA SA4o| lo] 7} ek 1+ Fof gk Afol= gl
m. 2 3 A THp>.05).
Table 1. General characteristic of subjects (n= 20)
EG (n= 10) CG (n= 10) p
Gender (male/female) 6/4 4/6 398
Age (years) 24.10+2.64 21.90+1.37 053
Height (cm) 171.104£8.06 168.50+6.96 450
Weight (kg) 68.00+15.63 63.50+8.71 437

Mean+SD, EG; experimental group, CG; control group
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Table 2. Comparison of NDI pre— and post— intervention (n= 20)
Pre Post t P
EG 4.904+4.09 2.70+£2.87 4.13 .003
NDI
CG 3.20+1.99 1.90+£2.77 1.78 .109

Mean+SD, EG; experimental group, CG; control group, NDI; neck disability index
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EG 146.91+3.83 137.77+4.20 7.86 >.001
CRA (°)
CG 148.01+2.46 140.45+8.52 3.33 .009

Mean+SD, EG; experimental group, CG; control group, CVA; craniovertebral angle, CRA; cranial rotation angle
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Table 4. Comparison of thickness of the LC and CA the pre— and post— intervention (n= 20)
Pre Post t p
EG 5.88+1.02 6.31£1.10 -3.33 .009
LC (mm)
CG 5.97+1.07 6.28+1.06 -4.19 .002
EG 24.79+4.74 26.76+4.98 -2.37 .042
CA (mm)
CG 24.15+£3.76 26.45+3.16 -6.03 >001

Mean+SD, EG; experimental group, CG; control group, LC; longus colli, CA; carotid artery
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Table 5. Comparison of changes in all variables between groups (n= 20)
Pre Post t P
NDI Diff -2.20+1.69 -1.30+2.31 -1.00 333
CVA Diff 8.13+3.09 9.25+7.28 -45 .660
CRA Diff -9.1443.68 -7.56£7.18 -.62 .544
LC Diff 43+41 31+24 .81 427
CA Diff 1.96+2.62 2.30£1.21 =37 714

Mean£SD, EG; experimental group, CG; control group, Diff; value of difference between pre- and post- test
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