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Convergence analysis of pain changes on brain wave and
autonomic nervous system after intervention for delayed onset
muscle soreness
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Abstract This study aimed to investigate the effect of changes in pain on the autonomic nervous system
and brain waves after inducing delayed-onset muscle soreness(DOMS). Based on voluntary participation,
28 participants with induced-DOMS were randomly divided into control(non-treatment, n=14) and
experiment groups(transcutaneous electrical nerve stimulation (TENS) and kinesio taping, n=14).
Intervention was performed from first day to fifth days after the onset of DOMS. Measurements were
performed using the Visual Analogue Scale(VAS), Heart Rate Variability(HRV), and brain wave before
DOMS induction, 24 hours after, fifth day after, and eighth day after. According to the study results,
when DOMS occurred, the activity of the sympathetic nervous system was increased or the activity of
the parasympathetic nervous system was suppressed, and reduction of pain due to interventions
showed the opposite activity. A decreased in alpha was seen during pain, but was not significant. These

results will help develop and study pain management and treatment strategies.
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Table 1. Characteristics of study participants

Control (n=14) Experiment (n=14)
Age (years) 20.9+1.26 20.4+0.54
Sex
(male/female) o/8 8/6
Height (cm) 166.0+8.14 167.0£9.20
Weight (kg) 62.1£10.02 62.4+12.1

All values showed mean%S.D.
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Table 2. Changes in the pain score

Pre? D)gkllegb Bdays treatment® | 3days follow-up® Post-hoc F1/2
VAS B b,
(score) Control (n=14) 0 6.141.07 3.71+2.29 1.43£1.62 bfd”
cd 66.02"/3.24°
Experiment (n=14) 0 4.5741.81 1.29+0.76 0.57+0.54 E:Z
t 2.294 3545 1.251

All values showed meantS.D. ***p{.001, **p(.01, *p<.05, VAS: visual analog scale, DOMS: delayed onset muscle soreness 1:

change, 2: Interaction between pain change and groups

Table 3. Changes of ANS and alpha waves

Main effect of pain

a After 5days 3days _
Pre DOMS? treatment® follow-up® Post-hoo F1/2
Control (n=14) | 1.73+1.05 2.29+1.04 2.3210.62 1.92£0.97
LF/HF 2ratio - 4,984,690
ANS (ms?) Exz‘f:”]rz)e”t 1.66£0.71 2.67:0.63 0.89:0.50 1.7240.95 bc** DA
t 0.145 -0.858 3.233 0.439
Control (n=14) | 03440130 | 0.287:0.117 | 0.332:0.092 | 0.312:0.112
Fp1 (ratio) ]
Exf::{z)e”t 033110048 | 0240:0.130 | 0357:0.084 | 0.358:0.031 2.25/0.66
alpha t 0.227 0.884 -0.468 -0.868
waves Control (n=14) [ 03610107 | 0.257:0.164 | 0.338:0.080 | 0.287:0.116
Fp2 (ratio) ; 1.73/0.71
Exzf:f;)e”t 0323:0038 | 0271:0.127 | 0338:0.069 | 0.359:0.026
t 0.709 -0.262 -0.003 -1.349

All values showed mean£S.D. ***p(.001, **p{.01, *p¢.05, ANS: autonomic nervous system, DOMS: delayed onset muscle soreness 1: Main effect of
ANS and alpha waves change, 2: Interaction between ANS and alpha waves change and groups
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