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Effect on Discomfort and Attention Through Analysis of Resting-State Brain Wave Activity in
Forward Head Posture
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Abstract

Forward head posture (FHP) is a representative postural deformation problem in people today, causing various physical
and mental problems, but the effect of FHP on discomfort or distraction during rest is not well known. Accordingly,
this study aims to demonstrate the effect of FHP on these brain functions by analyzing brain wave signals at rest.
Thirty-three heavy users of computers participated in this study, and all of them exhibited functional FHP when using
computers. All participants performed using both normal posture and FHP, and their brain waves were measured at
rest while maintaining each posture for five minutes without stimulation. Brain wave signals were acquired using
EEG with 32 channels, and through frequency analysis, changes in delta and beta waves, known to be closely related
to discomfort and attention, were compared and analyzed depending on the posture. As a result, FHP showed a significant
decrease in delta waves in nine channels compared to the normal posture, and a significant increase in beta waves
in 14 channels, showing that FHP does affect brain function at rest. These changes are consistent with those that
occur under conditions of psychological discomfort and distraction, and they appear to be because the increased discomfort
caused by musculoskeletal changes in the FHP also affects brain activity. These can provide important results showing

that posture correction can help improve brain function and psychological state at rest.
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Fig 1. Delta relative power spectrum brain mapping images between forward head and normal postures
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Fig 2. Beta relative power spectrum brain mapping images between forward head and normal postures
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Table 1. Comparison of delta relative power spectrum between forward head and normal postures.
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Variables Forward head (Mean+SD) Normal (Mean+SD) T p
FP2 56.93+22.29 66.03+21.43 -2.32 0.027
Frontal F3 48.93+22.31 56.63+22.39 -2.47 0.019
FC5 51.69+23.01 58.47+£22.28 -2.07 0.047
Temporal T7 50.84+25.58 59.38+23.88 -2.36 0.025
Parictal P7 51.76+23.14 58.64+21.72 -2.88 0.007
P8 50.344+22.20 56.52423.42 -2.10 0.044
C3 53.83422.19 59.53+22.03 -2.13 0.041
Central C4 54.314+23.41 60.41+22.24 -2.09 0.045
CP1 58.89+21.42 65.07+19.82 -2.13 0.041

Abbreviations: C, central; CP, centroparietal; F, frontal; FC, frontocentral; FP, prefrontal; P, parietal; SD, standard deviation; T, temporal.
* Statistically significant difference: p < .05

Table 2. Comparison of the beta relative power spectrum between neutral and forward head postures.

Variables Forward head (Mean+SD) Normal (Mean+SD) T p
FP1 14.70+13.00 11.28+9.41 2.10 0.044
FP2 16.09+12.81 11.21+9.24 2.35 0.025
F8 13.96+11.03 10.93+9.36 2.16 0.038
Frontal F3 16.85+11.31 13.22+8.84 2.57 0.015
FC5 17.25+11.36 13.98+9.56 2.18 0.037
AF4 17.89+12.78 13.49+10.40 2.58 0.015
FC2 13.02+8.17 10.05+6.09 2.63 0.013
Temporal T7 19.51£13.12 14.54+11.15 2.84 0.008
T8 18.37+13.43 14.93+£12.20 2.04 0.050
Parictal P7 13.26+7.62 10.24+6.47 3.61 0.001
P8 12.79+7.28 10.31+6.70 3.10 0.004
C3 13.62+8.25 11.07+7.26 2.35 0.025
Central C4 13.774£9.25 10.94+7.34 2.19 0.036
CP5 13.61+8.23 11.11+6.67 2.04 0.050

Abbreviations: AF, anterior frontal; C, central; CP, centroparietal; F, frontal; FC, frontocentral, FP, prefrontal; P, parietal; SD, standard
deviation; T, temporal. * Statistically significant difference: p < .05
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