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Characteristics of Physiological Variables(EDR, EMG)
in Biofeedback Treatment
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Man-Kil Seo,' Woo-Sang Han,’ Kyung-Kyu Lee,' Bum-Hee Yu,’
Yu-Ri Lee,” Eyong Kim’ and Hyun-Woo Kim*

= ABSTRACT

Objectives: We explored the characteristics of physiological variables such as electrodermal response(EDR) and electromyo—
graphy(EMG) in patients with insomnia, panic disorder, and other anxiety disorders. we aimed to decide the minimum sessions
in biofeedback treatment to make the treatment effective and examine the effects of long—term biofeedback treatment by
measuring the physiological variables.

Methods: Thirty seven outpatients who received biofeedback treatment were divided into 3 groups according to the number of
biofeedback sessions(patients who received 4-5 sessions, who received 6—9 sessions, and who received more than 10
sessions). We measured mean and delta values of EDR and EMG levels, and the Hamilton Anxiety Rating Scale(HARS), and
Slef—Relaxation Inventory(SRI) in all patients. Data were analyzed by t—test and repeated measures analysis of variance.

Results: The mean and delta values of EDR and EMG levels were not different among the 3 groups during the first 4 biofeedback
sessions. However, patients who received more than 10 biofeedback sessions had higher baseline mean EDR value(FU 2.233, pO
0.036) in the first session, compared with other patients. In patients who received more than 10 biofeedback sessions, mean EDR
was significantly reduced after 5" session(FO 10.41, p<0.01). They showed significant improvement in SRI scores at 12" bio—
feedback session(t0 2.726, p<0.05) and in HARS scores at 6m(tI] 3.10, p<0.05) and 12" biofeedback session(t0 10.93, p<0.001).
Conclusions: Wesuggest that patients should receive more than 5 biofeedback sessions to experience internal cues and get a
good clinical response to biofeedback treatment. Sleep Medicine and Psychophysiology 19990 6(1)01 38-45

Key words: Biofeedback - Electrodermal Response - Electromyography - Internal cues.
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Table 1. Demographic data of patients in the biofeedback

> 10 session 6—9 session < 5 session

group group group
Number 14 14 9
Sex M 3 5 6
F 11 9 3
Age 52.3+ 5.4 49.6+ 26.2 243+ 7.8
Education(yrs) 14 16 16
lliness(N)
Insomnia 3 7 0
Panic disorder 6 3 1
Other anxiety disorders 2 2 7
Tension 3 2 1

Headache




Table 2. Change of mean value of EDR and the EMG at first session in three groups

>]0 session 6—9 session <5 session of F P
group(NO 14) group(NO 14) group(NO 9)
MEMGe@ 6.73( 2.3) 5.79(2.4) 5.6 (2.3) 36 0.823 .544
Demg 7.11(12.4) 3.66(2.5) 2.08(2.2) 36 1.247 .383
mEDRP 16.4(7.2) 11.37(5.1) 13.28(6.3) 36 2.233 .036*
dEDR 4.45( 4.9) 2.60(4.8) 5.14(6.0) 36 0.775

one-way ANOVA, Posthoc test: Turkey HSD
a: uV b: micromhos

mMEDR: mean electrodermal response
dEDR: delta electrodermal response

Table 3. Change of mean value of EDR and EMG during
the first 4 sessions in three groups

MEMG: mean electromyography
dEMG: delta electromyography

Table 4. Change of mEDR between sessions in the group
who received more than 10 sessions

> 10 session 6—9 session < 5 session

Variables  group group group df F
(NO 14) (NO 14 (NO 9
MEMGe  6.54(1.7) 5.48(1.3) 6.84(3.0) 33 1.649
dEMG 3.75(3.6) 2.81(1.4) 2.25(1.1) 32 2.666
mMEDRP  13.69(6.5) 9.91(4.5) 11.93(6.2) 34
dEDR 4.43(3.1) 3.22(2.6) 3.30(2.6) 35 1.24
a: uVv b: micromhos, one-way ANOVA

mEDR: mean electrodermal response
MEMG: mean electromyography
dEDR: delta electrodermal response
dEMG: delta electromyography

Between sessions Mean square F
Theta 1@ 217.211 25.279%**
Theta 2 .547 .073
Theta 3 30.263 2.933
Theta 4 139.881 10.410%*
Theta 5 15.005 1.226
Theta 6 99.103 2.508
Theta 7 109.181 3.771
Theta 8 297.155 8.788*

*p<05 **p<01 ***p<001

a: theta n: change between the delta value of n th—(nO
1th and(nO 1)th— (nO 2)th session

16
14
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Table 5. Change of SRI(self-relaxation inventory) in the group
who received more than 10 sessions

12th session f-value
63.8750

20.1029

1st session
Mean 84.375
SD 25.1733
*p<05 SD: standard deviation

2.726*

Table 6. Change of HARS(Hamilton anxiety rating scale) in
the group who received more than 10 sessions

Session Mean SD df t-value
1st—6th 4.3750 3.998 7 3.10*
6th—12th 3.6250 2.560 7 4.01%*
1th—12th 8.0000 2.070 7 10.93%**

*p<05 **p<01 ***p<001

SD: standard deviation
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