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Abstract

Objective : The objective of this study was to investigate the effects of breath meditation
with neurofeedback on memory, concentration of healthy adult volunteers.

Method : 25 healthy adult volunteers were divided into two groups. One group was treated
with breath meditation and real neurofeedback, but the other group was administered with
breath meditation and sham neurofeedback three times a week for 10 sessions. Before and
after 10 sessions neurofeedback, all subjects were measured by cognitive functions
assessment, heart rate variability, BDI, STAI, K-WAIS, HRSD, VAS about amnesia.

Results

1. Breath Meditation decreased error rate and increased concentration, cognition strength,
and success rate of Cognitive Functions Assessment. Also, Breath Medication elevated IQ
score of K-WAIS short form.

2. Sham neurofeedback increased concentration, cognition strength compared to Real
neurofeedback.

Conclusion : The results suggest that breath meditation might effect cognitive function of
healthy adult positively, but neurofeedback is not clear. In order to prove whether
neurofeedback is effective or not, it should be studied more.

Key Words : Neurofeedback Training, Meditation, Breath Meditation, Memory, and
Concentration
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Figure 1. 11—step facial expressions were shown according to
the ratio of alpha power to high—beta power
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Figure 2. 11—step battery gauges were shown according to the
ratio of SMR and mid~beta power to theta power

Pii

i

L i

M
{

)
|

L

ERan I TR N R N N ST TN Q3 R RERS

Figure 3. This is an example of feedback display for A2
neurofeedback.
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Recruitment advertising |

l

Screening

Medical history
MMSE-K, BDI, STA!
Cognitive functions assessment

l

Randomization

1. Breath meditation with real neurofeedback
2. Breath meditation with sham neurofeedback

|

Baseline test

K-WAIS, Cognitive functions assessment
HAM-D, BDI, STAI, VAS
HRV

|
3 times a week, total 10 training sessions
!

Final test

K-WAIS, Cognitive functions assessment
HAM-D, BDI, STAIl, VAS
HRY

|
Data Analysis l

Figure 4. This flow chart is displayed to show the progress of
the clinical trial for the effects of breath meditation with
neurofeedback on memory and concentration of healthy adult
volunteers.
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3) Adb¥ ol (Heart Rate Variability)
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Table 1. Inclusion, Excusion and Dropout Criteria

® Inclusion Criteria : All criteria should be fitted in.
a. Age @ 20-40 vears old
b. MMSE-K : 24-30 score
c. Concentration of cognitive functions assessment : below 60%

d. No problem at the reading, writing, hearing, speaking, watching etc

e. Listen to the explanation of this clinical trial. After that, sign a written consent for this clinical trial

® Exclusion criteria © [f there is only one thing below, he or she should not include this clinical trial

a. BID : above 17
b. Trait Score of STAl : above 55

c¢. Psychiatric or Neurological disorder at Past History or Present lliness : Was treated or is being treated with drug or
psychological treatment for Dementia, Epilepsy, Schizophrenia, Autism, Learning disorder, Mental Retardation, Drug
Addiction, Alcoholism, Bipolar disorder, Panic Disorder, Anxiety Disorder etc.

d. Took a drug for brain function (cognition or affection) or sex hormone within 1 month.

e. Seriously instability at the physical condition : within 1 month, need to go to Emergency Room or receive a recommend
of hospitalizing or continuous treating at ambulatory care for physical symptom except in the case of trauma.
f. Participated in other clinical trials within 1 month.

g. Cannot agree with a written consent or foliow this clinical trial because of Mental Retardation, emotional or intellectual
problem.

h. Took herb such as ginkgo, ginseng, acanthopanax for improving cognitive functions within 2 weeks.

i. Left—handed or ambidexter.
@ Dropout Criteria : If there is only one thing below, he or she should drop out in this clinical trial.

a. Be absent from neurofeedback traing over 4 sesseions among 10 sesseions.

b. Need operation or hospitalization for accident or other diseases.

¢. Subject refuses this clinical trial.

d. Take antipsycholics, antidepressants, anxiolytics or drugs of improving cognitive function.
e. The other reasons to discontinue this clinical trial.

Table 2. Demographic Characteristics at Baseline

Control (n=12) NFT (n=13} p-value
Age (years) 29.92+4.14 29.38+2.73 g1t

Sex Female 6(50.0%) 7(53.8%)
848 F

Male 6(50.0%) 6(46.2%)

Age values are Mean*S.D.

Sex values are Number{% within group)

T : Independent sample t—test

¥ . Chi-square test

Control - Breath Meditation with Sham Neurofeedback Traing
NFT : Breath Meditation with Real Neurofeedback Training
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Table 3. The Comparison of MMSE-K, BDI, STAI, 1Q, HRSD, VAS, Cognitive Functions Assessment at
Baseline between Breath Meditation with Sham Neurofeedback Training and Breath Meditation with Real
Neurofeedback Training.

Group -value

Unit Controt (n=12) NFT (n=13) P

Cognitive Functions Assessment thf:cuity

Success Rate Low % 83.333 = 17.753 87.682 * 10.919 463
Middle % 75.833 « 20.652 77.692 =+ 7.250 763
High % 79.167 + 16.214 75385 — 12.659 520
Error Rate Low % 16.667 £ 17.753 12.308 =+ 10.919 463
Middle % 23333 * 20597 22308 = 7.250 867
High % 20.000 T 15054 22308 * 13.009 694
Concentration Low -3.056 =+ 0399 -2849 ~ 0.402 .209
Middle -3.031 = 0493 -2.718 ~ 0.543 147
High -3.026 ~— 0.502 -2.738 = 0.546 187
Cognition  Strength Low Wlsec 3188+ 1122 3.261  + 2305 923
Middle MNsec 2924 + 0.801 3310+ 1720 478
High MNisec 345 ~ 1.025 3.780 = 1.399 506
Cognition  Speed Low sec 0.233 ~ 0.116 0.276  ~ 0.066 .258
Middle sec 0.237 + 04120 0.257 = 0.106 662
High sec 0.245 = 0.044 0230 * 0109 575
HRY Mean-RR ms 881.156 = 96.134 820.675 = 99.828 137
Mean—HR cycle/min  68.763 + 6.763 74170+ 9.487 7

SONN ms2 53.503 £ 15279 44944 ~ 15556 179

Complexity 0.661 = 0.117 0.654 * 0126 .879

TP log(ms2)  7.745 *+ 0.539 7318+ 0.744 17

VLF log{ms2)  6.721 = 0.683 6.507 = 0.869 .503

LF log{ms2)  6.540 + 0.773 6.175 = 0.705 .22%

HF log(ms2)  6.153 =+ 0.742 5628 = 0.865 118

aorm LF nu 51528 =+ 2758 52458 + 3.124 440

norm HF nu 48471+ 2758 47542 = 3124 440

HRV~Index % 14934 ~ 3.944 13.350 +  4.203 .345

pNN50 % 50.846 *+ 12295 59186 = 16.590 170

RMSSD ms 32889 ~ 9.642 26817 + 10.519 147

SDSD ms 41488 = 13.051 34285 =+ 13.662 192

MMSE 28.67 + 0.651 2338 = 0.768 .334
BDI 3.75 = 2137 477 + 3.3% 376
STAI State 36.50 + 5.283 3715 £ 6.081 778
Trait 38.83 * 5.096 38.00 £ 8.000 761

K—-WAIS Information 23.67 + 6.555 22.23 = 4.456 525
Picture Completion 16.67 + 1.875 16.69 * 1.548 .870

Digit Span 20,00 T 4.382 18.69 + 4.442 ATT

1Q 118.33 £ 11.888 11292 £ 11.558 .261
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Group

Unit Control (n=12) NFT (n=13) prvalue

HRSD 1.75 + 2.598 238 t 2.256 520

VAS Memory 550 + 2.055 550 £ 2.229 1.000
Dizziness 857 + 1.180 687 * 3.390 110

Mental Clearness 658 + 1.713 506 + 2748 A1
Palpitation 768 = 1.705 450 + 2828 .003*«

Amnesia 487 + 2.031 454 £ 2961 752

Anxiety 6.43 t 2166 526 t 2885 .269

Sleep 758 + 2944 6.43 +t 2887 .333

Concentration 412 £ 2.066 504 + 2652 .345

Mental Weariness 457 £ 2.605 416 +  2.753 710

Inactivity 592 + 2.664 519 = 3.047 .535

All values are Mean=S.D.
* = p<0.01

Control : Breath Meditation with Sham Neurofeedback Traing
NFT : Breath Meditation with Real Neurofeedback Training

Table 4. The Comparison of MMSE-K, BDI, STAI, 1Q, HRSD, VAS, Cognitive Functions Assessment
between before and after Breath Meditation.

Group
Unit No.  Before After prvalue
Cognitive Functions Assessment Difficulty 22
Success Rate Low % 85.000 *15.040 93.182 =7.162  .038x
Middle % 77.273 £15.791  80.909 £ 11.509 .321
High % 76.364 *14.325 85.000 =£12.630 .022+
Error Rate Low % 15.000 *+15.040 6.818 *£7.162 .038+
Middle % 22.727 15791 17.727 +11.098 192
High % 22.273 t14.452 14091 +13.331 .028+
Concentration Low -2.885 =0.390 -2.676 * 0613 .045+
Middle —-2.755 *+0.449 -2.668 <+ 0.595 .389
High -2.801 *£0.525 ~2.745 £0.622 .592
Cognition Strength Low Nlsec 2.859 1.1 3.826 £1.283 .007+#
Middle  w/sec 3.158 +£1.399 3.057 +1.299 .768
High M/sec 3.542 +1.248 3.100 +1.085 178
Cognition Speed Low sec 0.260 £ 0.099 0.250 *+0.082 730
Middle  sec 0.235  £0.110 0.236 +0.113 .996
High sec 0.238 £0.088 0.232  +0.086 .836
HRV 23
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Group
Unit No.  Before After pvalue
Mean-RR ms 850,367 +103.105 781.267 = 89.584 002+
Mean—HR cycle/min 71559 £8.7M 76.760 = 8.723 003+
SDNN ms2 48.109 = 13.797  47.127 +16.436 .768
Complexity 0665 *0.113 0.630 *+0.124 228
P log(ms2) 7.501 = 0.642 7.429 = 0.744 619
VLF tog(ms2) 6.554 = 0.669 6.170  +0.578 010+
LF log(ms2) 6.419 =0.739 6.514 =1.109 676
HF log(ms2) 5.887 +0.873 5861 = 0.716 A41
norm LF nu §2.277 =+ 2.907 53.235 *4.482 241
norm HF nu 47.723 =+ 2.907 46.765 = 4.482 241
HRV-index % 14.283 =4.208 14.910 = 5.309 504
pNNED % 55.387 - 14.721  57.464 = 16.357 487
RMSSD ms 29.868 *=10.592 25515 = 10.236 042+
SDSD ms 37.360 *+13.181  33.238 +12.768 A2
BDI 23 4.17 = 2918 3.52 = 2.678 182
STA! State 23 36.61 5742 3835 9514 327
Trait 23 3857 *6.774 36861 7.063 128
K-WAIS  1Q 23 115.87 = 11.756  122.96 =+ 9177 001 %+
Picture Completion 23 1665 =1.748 18.30  *£1.146 000~
Digit Span 22 19.50 = 4.340 2068 3747 053
HRSD 23 217 * 2.462 2.52 = 2.213 528
VAS 23
Memory 5.54 *2.106 5.39 * 2.307 .548
Dizziness 7.60 +2.751 7.95 ~2.268 598
Mental Clearness 597 *+2.385 6.30 2412 560
Palpitation 5.84 + 2.855 6.86 +2.325 131
Amnesia 4.74 +2.608 5.32 = 2.478 270
Anxiety 5.96 T 2.641 6.83 = 2.387 194
Sleep 7.22 +2.910 7.80 + 2.694 .482
Concentration 4.63 +2.480 5.34 * 2.463 160
Mental Weariness 4.47 2,721 5.81 =2.390 040+
Inactivity 5.30 * 2.826 6.02 *2.413 .218

Alf values are Mean=S.D.

* 1 p<0.05
x+ 1 p<0.01
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Table 5. The Comparison of Cognitive Functions Assessment between Breath Meditation with Sham
Neurofeedback Training and Breath Meditation with Real Neurofeedback Training.

Group
p-value
Control (n=11) NFT (n=11)
Difficulty Baseline End Baseline End
Success Rate Low 82.727 +17.939 92.727 *£7.862  87.273 £ 11.909 93.636 *6.742 .653
Middle  77.273 £21.490 79.091 £13.751 77.273 £7.862 82.727 *9.045 625
High 79.091 £17.003 83.636 +12.863 73.636 *+11.201 86.364 * 12.863 252
Error Rate Low 17.273 £17.939 7.273 +7.862  12.727 +11.909 6.364 +6.742 .653
Middle  22.727 £21.490 19.091 £12.210 22.727 +7.862 16.364 =+ 10.269 724
High 20.000 £16.733 15.455 £ 13.685 24.546 +12.136 12.727 +13.484 .304
Concentration Low -2.950 £0.371 -2.429 =0478 -2.821 £0.416 -2.924 +0.652 .000+*
Middle  -2.874 £0.495 -2.607 =0.506 -2.635 £0.384 -2.728 £0.693 .067
High —2.902 £0.503 -2.626 = 0.591 —2.699 £0.551 -2.864 £0.658 .028+
Cognition Strength  Low 2900 *1.073 3.906 =1.523 2818 *£1.199 3.746 +1.059 .908
Middle 2.809 *0.754 3.116 =1.106 3.507 =*1.809 2.998 = 1.521 .238
High 3.052 *£1.061 3.253 =1.305 4032 *1272 2947 =£0.849 .040+
Cognition Speed  Low 0250 +0.134 0.243 =0.106 0.270 £0.049 0.258 £0.053 .930
Middle  0.233 +0.124 0.205 =*0.141 0.238 *0.100 0.266 *0.070 478
High 0252 £0045 0.223 =£0.118 0223 =£0.117 0240 =£0.039 441

All values are Mean£S.D.
* . p<0.05
*% 1 p<0.01

Control : Breath Meditation with Sham Neurofeedback Traing
NFT : Breath Meditation with Real Neurofeedback Training
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Table 6. The Comparison of K-WAIS between Breath Meditation with Sham Neurofeedback Training and
Breath Meditation with Real Neurofeedback Training.

Group
p—value
Controt (n=11) NFT {(n=12)
No. Baseline End No. Baseline End
IQ 11 118.45 = 11.613 123.82 =+ 9.611 12 11350 = 11.874 12217 £9.114 .386

Digit Span 10 20.20 = 4.185 2220 +£3.293 12 1892 4562 1942 =3.753 .202

All values are Mean=S.D.
Control : Breath Meditation with Sham Neurofeedback Traing
NFT . Breath Meditation with Real Neurofeedback Training

Table 7. The Comparison of Heart Rate Varibility between Breath Meditation with Sham Neurofeedback
Training and Breath Meditation with Real Neurofeedback Training.

Group
p-value
Control (n=11) NFT (n=12)
Unit Baseline End Baseline End

Mean~RR ms 891.31 *94.09 829.54 +79.52  812.84 +100.00 756.24 = 86.60 .883
Mean—HR cycle/min 67.930 *+6.438 72.909 *6.679  74.885 =9.536 80.291 ~ 9.121 .895
SDNN ms2 54.282 =12.046 56.677 +15.902 42.450 +13.256 38.373 = 11.646 .336
Complexity 0.664 =0.107 0602 ==0.111 0666 =0.124 0655 =0.133 375
TP log(ms2) 7.812 0453 7.883 0635 7.215 *0.673 7.012 =+ 0.586 .349
VLF log(ms2) 6.763 *+0.553 6.345 *£0.562 6.364 +0.730 6.009 =0.568 .822
LF log(ms2) 6.759 *0.659 7.032 *£1.264 6107 =0.690 6.038 +0.953 .459
HF log(ms2) 6.201 ©0.763 6.023 +0.687 5600 +0.897 5329 =~ 0.586 762
norm LF nu 52.216 *2.667 53.596 *4.909 52.334 = 3.229 52.905 + 4.245 .636
norm HF nu 47.784 *+2.667 46.404 T4.909  47.666 *+3.229 47.096 T 4.245 .636
HRV~index % 16.117 *+4.426 18.135 +£4.703  12.602 *3.339 11.954 = 4.041 153
pNN50 % 49.016 +11.217 47.740 £12.172 61.226 15532 66.377 <+ 14.804 .285
RMSSD ms 33.364 +9.415 29.698 £10.203 26.664 *10.972 21.681 =+ 9.021 752
SDSD ms 42111 £11.672 38.359 £ 13.580 33.004 = 13.431 28.544 = 10.400 .893

All values are Mean=35.D.
Control : Breath Meditation with Sham Neurofeedback Traing
NFT . Breath Meditation with Real Neurofeedback Training
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Table 8. The Comparison of Hamilton Rating Scale between Breath Meditation with Sham Neurofeedback
Training and Breath Meditation with Real Neurofeedback Training.

Group
p—value
Control {n=11) NFT {n=12}
Baseline End Baseline End
HRSD 2.09 * 2737 3.18 + 2,714 2.25 + 2301 1.92 + 1.505 197

All values are MeantS.D.
Control . Breath Meditation with Sham Neurofeedback Traing
NFT : Breath Meditation with Real Neurofeedback Training

Table 9. The Comparison of BDI, STAl, VAS between Breath Meditation with Sham Neurofeedback
Training and Breath Meditation with Real Neurofeedback Training.

Group
p-value
Control {(n=11) NFT (n=12)
Baseline End Baseline End
BDI 3.73 2240 3.09 £2.879 4.58 +3.476 3.92 +£2.539 975
STAl  State 36.09 *+5262 3873 £10.603 37.08 *+6.345 38.00 =8.863 632
Trait 38.82 +5076 3664 *6.786 38.33 *+8.261 3658 *7.609 .868
VAS  Memory 5.59 +1.946 550 +£1.921 5.50 +2.328 529 *2.696 .820
Dizziness 8.57 +1.128 8.41 +1.944 6.71 +3.488 7.53 +£2.538 452
Mental Clearness 7.28 +1.104 6.97 +2311 4.76 2,635 568 +2429 .283
Palpitation 7.05 +2.457 659 12505 4.73 +2.830 711 £2229 027+
Amnesia 4.88 +2.112 541 12492 4.60 +3.084 523 £2573 .921
Anxiety 6.84 +1.980 669 =2.676 5.15 +2984 695 =2.203 137
Sleep 8.37 2630 750 £3.241 6.17 +2.847 8.07 *2.190 070
Concentration 4.09 +2.140 459 +2.659 5.12 +2.754 603 £2.150 683
Mental Weariness 4.81 +2.635 556 +2.638 4.15 +2.875 6.03 +£2.232 371
Inactivity 5.85 +2.609 5586 £2.250 4.99 +3.091 6.44 £2578 183

All values are MeanxS.D.

= p<0.05

Control : Breath Meditation with Sham Neurofeedback Traing
NFT : Breath Meditation with Real Neurofeedback Training
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Table 10. The Comparison of Cognitive Functions Assessment between Good Trainee and Bad Trainee
of Breath Meditation with Neurofeedback Training.

Group
: - p-value
Bad Trainee (n=9} Good Trainee (n=13)
Difficulty Baseline End Baseline End
Success Rate Low 81111 +18.333 93.333 *£8.660 87.692 = 12.352 93.077 = 6.304 377

Middle  78.889 +24.210 81.111 12693 76.154 *6.504 80.769 *11.152 .751
High 75.566 * 16.667 83.333 *13.229 76.923 = 13.156 86.154 + 12.609 .844

Error Rate Low 18.889 +18.333 6.667 ==B8.660 12308 +12.352 6923 =6.304  .377
Middle 21111 £24.210 16.667 =10.000 23.846 =6.504 18.462 12142 904
High 24.444 *16.667 16.667 +13.229 20.769 =13.205 12.308 =*13.634 .92%

Concentration Low -2.987 £0.225 -2.729 £0.428 -2.815 = 0469 -2640 =0.720  .690
Middle —2.991 *0.408 -2.836 £0.327 -2.501 =0.414 ~255) =0.716 581
High ~-3.007 0378 -2.843 £0.375 ~2.658 * 0577 -2.677 t0.756 396

Cognition  Strength Low 2613 0978 4218 +1.571 3030 *=1203 3554 -1.019 105
Middle 2.658 =*0.814 3480 +1.099 3504 =1633 2764 =138  .019»
High 3265 =1.241 3200 £1.422 3734 =1.266 3030 =0.837 .333

Cognition Speed  Low 0.220 0132 0275 =0.071 0.288 +0.058 0233 +0.088 .044»
Middle 0.230 =0.146 0252 =+0.116 0239 =0.083 0.224 =0.114 643
High 0230 0089 0199 +£0.122 0.243 =0.083 0.254 ~ 0.041 486

All values are Mean~8.D.

= . p<0.05

Bad Trainee : The group that did not conform to criteria of good training.

Good Trainee . The group that conformed to criteria of good training.

Good Training : Among every 5—-minute concentration training from the 5th to final session, there are over 4 sessions in which
from the 7th—step fo the 11-step feedback figures were exhibited over 50%.

Table 11. The Comparison of Heart Rate Varibility between Good Trainee and Bad Trainee of Breath
Meditation with Neurofeedback Training.

Group
Bad Trainee {n=10) Good Trainge (n=13) pvalue
Unit Baseline End Baseline End

Mean—RR ms 878.046 = 125.324 826.538 £ 83.691 829.076 *81.120 764.189 = 87.344 .706
Mean—HR cycle/min 69.632 £10.316 73.239 *7.145 73.041 £7.466 79.469 +9.106  .382
SDNN ms2 49.418 113557 55423 *£19.101 47102 =*14.443 40.746 *10.963 .060
Complexity 0.723 +0.078 0.632 0126 0620 £0.118 0628 +0127 .084
TP log{ms2) 7.558 0648 7.783 +0.813 7.457 £ 0661 7.156 =+ 0.576 .066
VLF log{ms2)  6.452 £ 0509 6243 +0.619 8633 0781 6113 0564 269
LF loglms2)  6.479  =0.891 6.932 *=1403 6372 £0.633 6.191 0949 166

o BBy -



- FRAYSYE ol B8 FAEHO Y Yoo A HEHo o= FE -

HF log{ms2}  6.207 £0.781 5913 0725 5641 +0.881 5468 +0.671 .696
norm LF nu 51.046 2648 53622 5213 53.224 +2.827 52938 +4.028 .073
norm HF nu 48.954 *+2643 46378 £5213  46.776 L£2.827 47.062 *=4.028 073
HRV-Index % 15.093 *£4.384 17.731 5777 13.660 +4.132 12740 =*3.861 .054
pNN50 % 53126 +14.385 50219 £17.245 57125 =+ 15316 63.037 113.786 .140
RMSSD ms 34316 £10.052 30.901 10599 26.447 +10.037 21.372 +8.066 693
SDSD ms 42.027 +12.678 38.844 £ 13.449 33.770 +12.879 28.925 £10.812 .755

All values are Mean=S.D.

* 1 p<0.05

Bad Trainee : The group that did not conform to criteria of good training.

Good Trainee : The group that conformed to criteria of good training.

Good Training : Among every 5—minute concentration training from the 5th to final session, there are over 4 sessions in which
from the 7th—step to the 11—step feedback figures were exhibited over 50%.

Table 12. The Comparison of K-WAIS, BDI, STAI, VAS between Good Trainee and Bad Trainee of
Breath Meditation with Neurofeedback Training.

Group
- p-value
Bad Trainee Good Trainee
No Baseline No End No Baseline No End
K~WAIS 1Q 10 116.40 * 9.980 10 121.00 £ 8.485 13 115.46 £ 13.352 13 124.46 *+9.735 .248
Digit Span 91956 + 3.8771020.80 +3490 131946 *+4.78% 13 20.62 =3.927 .955

Picture Completion 10 16.20 * 1.54810 17.80 +1.229 13 17.00 *1.871 13 18.69 +0.947 .895

BD1 10460 £ 3.09810270 +2406 133.85 =£2.853 13415 12794 017+
STAl State 10 3810 = 4.908 10 36.00 +5793 133546 £6.253 13 4015 =11.517 050+
Trait 10 40.60 * 6.67010 35.80 +6.082 1337.00 £6.683 13 37.15 *7.936 049
HRSD 10200 £ 253910220 =*2573 13231 =£249 13277 *1.964 .818
VAS Memory 10604 = 261610497 =2870 13593 =1.620 13672 +£1.822 .780
Dizziness 10821 £ 232310828 +2271 13713 £3.046 13769 +2.323 7
Mental Clearness 10 6.21 £ 207710 6.06 =£2635 13578 2665 136.48 +2318 .464
Palpitation 10636 £ 260110711 =£2518 13543 +£3.076 136.67 £2.251 720
Amnesia 10414 £ 272210485 +2860 13519 +£2529 13591 £2063 176
Anxiety 10591 = 2642107.02 2547 13599 =£2.748 13668 2351 753
Sleep 10692 £ 358210825 =*£2317 13745 =£2401 13745 £2995 400
Concentration 10 425 = 226010539 +2611 13492 =£2690 13531 +2451 .465
Mental Wearingss 10 3.26 * 211910560 +£2.730 13539 2840 13597 +2185 160
Inactivity 10524 % 252510598 2252 13535 =£3.138 136.05 *2.622 973
All values are MeantS.D.
+ 1 p<0.05

Bad Trainee : The group that did not conform to criteria of good training.

Good Trainee : The group that conformed to criteria of good training.

Good Training : Among every 5—minute concentration training from the 5th to final session, there are over 4 sessions in
which from the 7th—step to the 11—step feedback figures were exhibited over 50%.
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Table 13. The Comparison of Cognitive Functions Assessment between Breath Meditation with Sham
Neurofeedback Training and Breath Meditation with Real Neurofeedback Training at the Good Trainee.

Group
p-value
Controi (n=4) NFT (n=9)
Difficulty Baseline End Baseline End
Success Rate Low 87.500 =£12.583 90.000 =8.165 87.778 + 13.017 94.444 = 5270 .639

Middle  77.500 = 5.000 72500 *12.583 75.556 =7.265 84.444 - 8.819 .064

High 85.000 = 12.910 87.500 +12.583 73.333 =~ 12.247 85.556 = 13.333 .335

Error Rate Low 12.500 =12.583 10.000 =*8.165  12.222 =13.017 5556 = 5.270 .639
Middle 22,500 =5.000 27.500 *12.583 24444 =7.265 14.444 =10.138 .056

High 12.500 £ 9.574 10.000 *14.142 24444 +13.333 13.333 =+ 14.142 .385

Concentration Low -2.784 £0.552 -2.194 0668 -2.829 £0.463 -2.838 ~ 0.697 023+
Middle  -2.622 *0.508 -2.311 +0.681 —-2.577 *£0.400 -2.658 =0.744 252

High -2.716 £0.633 -2.296 £0.790  -2.632 = 0.590 -2.846 *0.720 036+

Cognition  Strength  Low 3.139 =1.260 3.566 +1.063 2981 ~1.251 3.548 = 1.065 .867
Middle  3.074 = 0.623 2519 =£0.526 3696 =1.929 2873 *1.654 755

High 2670 1211 3384 0593 4207 +1.018 2872 =0.910 013+

Cognition Speed  Low 0312 0074 0188 =£0.136 0.277 =*=0.050 0.254 =0.056 284
Middle  0.270 +0.045 0159 =0.187 0.225 =0.094 0.253 = 0.058 125

High 0.239 =*=0.008 0.275 =*=0.038 0.245 =*0102 0.245 =0.041 582

All values are Mean+S.D.

+ 1 p<0.05

Control : Breath Meditation with Sham Neurofeedback Traing
NFT : Breath Meditation with Real Neurofeedback Training
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Table 14. The Comparison of Heart Rate Varibility between Breath Meditation with Sham Neurofeedback
Training and Breath Meditation with Real Neurofeedback Training at the Good Trainee.

Group
p—value
Control (n=4) NFT (n=9)
Unit Baseline End Baseline End
Mean—-RR ms 858.148 £ 39.948 793.769 £66.489 B816.156 +93.069 751.042 + 95.675 987

Mean-HR cycle/min  70.029 *3.166 75988 £6.355 74380 +8562 81.0177 *10.024 .886

SDNN ms2 53.222 =17.208 45618 £11.738 44381 £13.221 38.581 +10.557 807
Complexity 0.682 +0.123  0.630 +0110  0.637 +0.119 0627  =0.140 528
TP log{ms2)  7.769 £ 0.655 7.421 +0.588  7.317 +0.650 7.038 =0.564 .862
VLF log{ms2}  7.065 £0.782 6.429 +0.521 6.441 +0.742 5973 £ 0.550 703
LF log{ms2)  6.523 £0.760 6.315 +£0.990  6.305 +0.606 6137 % 0.986 940
HF log(ms2}  5.742 +0.907  5.910 +0.748 5597 +£0.921 5271 +0.570 .267
norm LF nu 53.270  *£2.791 51564 £1.939  53.204 *£3.011 53540 *4.644 .228
norm HF nu 46.730  +2.791 48436 +1.939  46.796 *3.011 46.451 T4.644 228
HRV-Index % 14.789 £ 6.321 14594 +3506 13158 3117 11816 =£3.907 627
pNN50 % 53.058 +17.061 56.293 +£11.810 58933 15191 66.034 14136 875
RMSSD ms 27.016  +10.505 24335 =£6.875  26.194 £10.464 20.055 =8.574 526
SDSD ms 36.758 = 14.659 33.245 *£13.027 32442 *£12.720 27.006 *9.91 785

All values are Mean*S.0.
Control : Breath Meditation with Sham Neurofesdback Traing
NFT : Breath Meditation with Real Neurofeedback Training
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Table 15. The Comparison of K-WAIS, BDI, STAI, VAS between Breath Meditation with Sham

Neurofeedback Training and Breath Meditation with Real Neurofeedback Training.

Group
p-value
Control (n=4) NFT (n=9)
Baseline End Baseline End
K-WAIS 1Q 113.25 =19.18 12475 £12.04 116.44 = 1122 12433 =937 .539
Digit Span 19.75 *435 2275  £3.69 19.33 =522 1867 =384 141
Picture Completion  16.25 £2.99 19.00 £0.82 1733 =123 1856 £1.01 189
BD! 4.00 t2.58 525 263 3.78 +3.11 367 = 2.87 181
STAl State 36.00 *+7.53 4325 *1578 3522 =610 3878 994 498
Trait 39.25 441 3625 7.4 36.00 =755 3756 865 256
HRSD 3.25 £299 425 222 1.89 =232 2.1 = 1.54 498
VAS  Memory 5.73 *1.28 5.48 +1.94 6.02 +1.81 582 > 1.88 933
Dizziness 8.28 114 833 +1.51 6.62 =353 7.41 +2.64 172
Mental Clearness 7.55 +083 7.65 * 212 4.99 =285 596 *2.32 .628
Palpitation 6.25 £3.06 5.75 1,99 5.07 £3.19 7.08 ~ 2.34 228
Amnesia 5.90 *1.89 548 *2.29 4.88 =281 610 *2.07 321
Anxiety 6.63 +1.27 5.83 353 5.71 +323 7.08 =1.76 .347
Sleep 9.35 +0.26 7.00 T 4.51 6.61 t245 7.84 *2.38 167
Concentration 4.38 200 4.50 324 5.16 t3.02 567 =215 805
Mental Weariness 6.78 £1.93 573 z2.22 4.78 *3.05 6.08 = 2.31 251
Inactivity 6.35 +3.04 550 +2.28 4.91 +3.25 6.30 +2.85 263

All values are Mean*S.D.

Control . Breath Meditation with Sham Neurofeedback Traing
NFT . Breath Meditation with Real Neurofeedback Training
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