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Abstract

Purpose : We aimed to investigate the effect of cranio-cervical flexion exercises(CCFE) with visual feedback(VF) on the muscle
activity of the upper trapezius in forward head posture (FHP) and whether deficits in proprioception affect the changes in muscle

Twenty subjects with FHP were assigned to one of 2 groups according to deficits in proprioception. The muscle
activity of the upper trapezius during arm movement under three exercise conditions (resting, CCFE, and VF + CCFE).

Repeated-measures analysis of variance was used to compare differences in muscle activity according to the exercise conditions

activity.
Methods :
between the groups and to analyze the interactions between groups and conditions.
Results : Significant differences were observed in muscle activity according to the exercise condition (p<.05), with no significant
differences between the groups. The muscle activity of the upper trapezius was significantly different between the resting and VF
+CCFE conditions (p<.05), with no significant difference between the resting and CCFE conditions (p>.05).
Conclusion : The results of this study showed that the CCFE combined with VF are an effective intervention for FHP to train

deep muscles selectively. In addition, the loss of proprioceptive sensation is not related to changes in muscle activity during

forward head posture, joint position sense, visual feedback

exercises.
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Table 1. General characteristics of the subjects
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BMI (O0/0) 23.474+4.89 23.55+4.15
CVA ( °) 44.4143.14 42.87+3.97
HRA 10.04+2.3 7.04+0.87

Mean+SD, Group 1; deficits of cervical proprioception, Group 2; nornal cervical proprioception, BMI; body mass index, CVA;

craniovertebral angle, HRA; head repositioning accuracy
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Table 2. Comparison of interaction
ss dar MS F »
Condition 217.55 2 109.77 7.861 .001
Group x Condition 2.049 2 1.024 .074 929

SS; sum of squares, MS; mean square

Table 3, Comparison of muscle activity on upper trapezius muscles
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Resting CCFE VF & CCFE F P
Group 1 15.93+10.18 14.30+10.37 11.10+8.03* 8.488 .007
Group 2 17.9847.95 15.66+7.04 13.33+5.79* 4.475 .031
Difference 2.05+4.28 1.36+4.21 2.23+3.30
t -.480 -.323 -.676
p .669 369 .526

Mean+SD, Group 1; deficit of proprioception, Group 2; proprioception
CCFE; Craniocervical flexion exercise, CCFE-VF; Craniocervical flexion exercise with visual feedback, Comparison between resting and

CCFE, *Comparison between resting and CCFE-VF, Comparison between CCFE and CCFE-VF
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Fig 2. Comparison of muscle activity on upper trapezius muscles between groups
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