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The Effects of Neurofeedback Training on Brain Function Quotient of Elderly with Long-term
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Purpose: Recently, Neurofeedback training system that based on biofeedback of brain wave was introduced. This study was performed to
identify the effects of the improvement of brain function by Neurofeedback training on elders(the 2nd or 3rd grade of long-term care insur-
ance services). Methods: A quasi-experimental design using a nonequivalent control group, pre-post test was used. Total 11 elderly were
enrolled in this study (experimental group 5, control group 6). The intervention was conducted 3 times a week for 30 minutes from January
to June, 2012 (total 60 times). Chi-square test and Mann-Whitney U-test were used to analyze the data. Results: After the Neurofeedback
intervention, attention quotient (AQ), anti-stress quotient (ASQ), emotion quotient (EQ) and brain quotient (BQ) of the experimental
group were significantly better than those of the control group. Conclusion: The findings indicate that the Neurofeedback training program
was effective in reducing fatigue by AQ, increasing the physical and mental stress resistance by ASQ, emotional balance by EQ and improv-
ing of total brain function by BQ. Therefore Neurofeedback training be used as an effective training intervention for the health of elderly in

geriatric facility.
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Figure 1. International 10-20 system.

’

Brain wave measurement
&training device

Figure 3. Brain computer interface.

Table 1. Brain Function Quotient

Dry Terminal n)

Standard electrode of earlobe

Brain function quotient Hemisphere Good state Related frequency
Attention quotient left, right high B wave, SMR*
Anti-stress quotient left, right high 6 wave, high 3 wave
Emotion quotient high left a wave, right a wave
Brain quotient high total brain function

*SMR = Sensory Motor Rhythm.
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Table 2. Homogeneity Test for General Characteristics between Groups (N=11)
Total (n=11) Exp.(n=5) Con.(n=6)
Characteristics Categories X'/z p
n (%) or M+ SD n (%) or M+ SD n (%) or M+ SD
Age (yr) 799147543 81404551 78.67+9.25 0578 577
Emotional Status*® Cheerful 10 (90.94) 4(36.4) 6 (54.5) 1320 455
Depressed 109.1) 109.1) 0(0)
Range of Activities* Independent 4(364) 3(273) 1(9.0) 2213 242
Dependent 7(63.6) 2(182) 5(45.5)
Use of Walking Frame* Yes 6 (54.5) 2(182) 4(364) 0.782 567
No 5(455) 3(27.3) 2(182)
*Fisher's exact test.
Exp. = Experimental group; Con.= Control group.
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Attention quotient  Left ~ 6753+4.12 75151250 -183 068 LA PN - o1 T HAAA 3
Right 66554555 7287+1234 -146 144 RS UEl= 22 2, o5 Fdte] SA14 Bl Aald o=
Anti-Stress quotient  Left 6536+1214 8338+9.14 -219 028 Z gfofsl 4= Q180 7|2 AL Eof| A =0]x|o] gt Fo)R|T}
Right 6287+1456 7795+13.10 -164 .100
kO A O i 32 =qaE
Emotion quotient 85584301 9099+681 128 201 2 785 A7 1=, Al AeHS Zfistal(Park, 2005), F=2jAl57F
Brain quotient 74614381 82024830 -164 100 Lol Fo)RZ o] Lalrlal Al7o] eHYEw(Kim, Chung &
Exp. = Experimental group; Con.= Control group. Park, 2004), T] 2 &= 7} 34 (Lee, 2008; Youn, 2006)HTh= o] Bl
Table 4. Difference of Brain Function Quotient between Groups (N=11)
Pre-test Post-test Difference
Variables Group Z p
Mean +SD Mean +SD Mean+SD
Attention quotient Left Exp. 67.53 (4.12) 1(5.28) 5.58 (4.60) =274 006
Con. 75.15(12.50) 55 34 (21.10) -19.77 (16.46)
Right Exp. 66.55 (5.55) 73.51(6.24) 6.96 (5.70) -2.74 006
Con. 72.87 (12.34) 55.78(19.77) -17.09 (11.60)
Left Exp. 65.36 (12.14) 76.08 (10.96) 10.72 (7.40) -2.74 018
Con. 83.38(9.14) 65.58 (19.27) -17.80 (14.59)
Right Exp. 62.87 (14.56) 7591(13.73) 13.04(9.19) -2.37 006
Con. 77.95(13.10) 67 86 (12.14) -10.09 (10.60)
Emotion quotient Exp. 85.58 (3.01) 1(4.92) 4.53(6.20) -237 018
Con. 90.99 (6.81) 83 28 (9.48) -7.71(4.80)
Brain quotient Exp. 7461 (3.81) 46 (7.08) 685 (6.56) -2.74 006
Con. 82.02 (8.30) 70 72(13.83) 30 (845)

Exp. = Experimental group; Con.= Control group.
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