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The Effects of Cranio-Sacral Therapy on Brain Function Quotient of
Fldedy with Long-term Care Insurance Service
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Abstract This study was performed to identify the effects of the improvement of brain function by CST on the
elderly with the 2nd or 3rd grade of long-term care insurance service. A quasi-experimental design using a
nonequivalent control group, pre-post test was used. A total of 12 elders (6 in the experimental group and 6 in the
control group) were recruited. Upledger CST(10-Step Protocol) was performed on each subject for 50 minutes per
session, once a week, for a total of 8 treatments over an 8 week period from Jan to Feb 2015. The brain function
quotient was measured before the 1st CST and after the last CST by portable EEG measurement device using a 2
Channel neuro-feedback system. The data was analyzed by SPSS (Ver. 18.0) program. After CST intervention, the
attention quotient (AQ), level of tension, anti-stress quotient (ASQ), emotion quotient (EQ) and brain quotient (BQ)
of the experimental group was significantly better than that of the control group. These results showed that the CST
was effective in reducing the level of fatigue by the AQ, increasing the physical and psychological stress relief by
the ASQ, emotional balance by the EQ, and improving the total brain function by the BQ. Therefore, CST can be
used as an effective intervention for improving the health and brain function of the elderly in health facilities.
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2O 1FU(E~ FFREYR bk, FEHEA ASUEE A5 DS EFsE] Fpl,
CST A %AZke] 13] 508 AL AQ¥B2 &% A& Fpzel Fp2[Fig. 1b] 1ol Zz Asto] 22 AXY
she Aol AL ASEh ekt AFFErE A AE BEE SlEiE F2[Fig 1c]o® sk o,

= 3
shar, U] olelgo Qlste] AT B ol A AFe AATH ek RAeka, 245 A
2
X

1078 o5t d APAATE AR sHFTH19][22] S 7|FH3(Fig 1d]oE AHgataTH24).
B o] F(AolA e FAol)e] 7hedtal, o o] ¥3} ZA7I[Fig. le]:= vl=rollA A==} B
Aol AV IZA) Aol & ~CST) e =91 7F 45Ho] dud o= 7P wol AR AL 9l Grass
S o g A GdtsAE dog2 AAS T U neurodata amplifier system¥} H]u3}o] 29 a3} By}
AR - JAkAEe] BT }*56}04 AR Ao Aol ot groll tigk AeAIFTE 92(p<001) 2 LHER A=A
v o] of i gl A] ofsfsEo] e gAY FEAe o] 45 HE Slth2s].
2 Qlo], Ald "@R7tsAt iﬁikﬂﬂl 12 2 A+
o sl A8 A & FoxE wolth 2.3.3 k|75 X|=(Brain function quotient)
TGN AT Aol A LS 7] BA T2
23 AF=F Q1 BQ Tests ol&ato] 343 w7 e 7 94
2.3.1 YHIH EM =X o K65}, 63, avt, Bqu e AR 2dFory
date] dumrbghe Ui e de) paste Tl Vs AHE 19 ¢ RS @ S
‘27 57| EAE o] &akgiTh [26]. 7HQEt FQE Al HlaL EAJste] A|Z Rl tig
o] W& At setgtomm 7] vt ope}
232 47 =X SAE AR ANAE e = glo24]. £ AT
B ¥ =4 gmgAFstagae 2 A AREE H7T B4 ad 2o WEHFFT: Fast
Channel Neuro-feedback System(Neuro-Harmony M, Fourier Transform)& &3  F-}5:7] &(Frequency
Braintech Corp., Korea)& °|§:3fe] 5% 47)55 | Series) 3] ZoASH £AUS ol gefol, 42 <A
o2 39k o olgk At} &itst ALg hotet 7)) Wizl
Y3} 240 Fu2ng guyde AAAET  FH ANl AMushy Luist AR 58 FEd] B4
R = mAE A28 S-S Aew mEeta o)2 M Xehe BAS RS Jlow, v AAE 24
ZE3o] AYS 2o AS YFog |2y W AW AHEAE AT ofEshe 7S] RAME
o] ¥u} A7) A 1020 system 71F[23][Fig. 1a]  F HEFE ARE Algddt 1R Hr)e 24E 5
o o8] Aaj AAT(Prefrontal lobe)e] Fplat Fp2 & H71T Ae & U R4 9] 755 dobr
oA FH$ Hsis EAol SAES AAE AT G S B U SR TEe) s W
¥(Sequential bipolar montage: =74 A 27N = B AE Aol Wt w9 VeE ARskele] A,

(c) Dry terminal
inside the head band l

; ®
International Position of (d) Standard (¢) Brain tw:;v&? Brain wave
10-20 System Fpl, Fpz & Fp2. electrode of earlobe measurement device measurement

Fig. 1. Brain computer interface
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Table 1. Brain Function Quotient
Brain function quotient Hemisphere Normal Good state Related frequency
range(score)
. . . . 6 wave, a wave,
Attention quotient left, right 0~100 high high B wave, © wave, SMR"

Attention ratio left, right 2~6 low © wave, SMR"

Level of tension left, right 0~50 low § wave, a wave
Anti-stress quotient left, right 0~100 high 6 wave, high 3 wave
Emotion quotient 0~100 high left a wave, right a wave
Brain quotient 0~100 high total brain function
*SMR:Scnsory Motor Rhythm
H7re 4 = WHo T 24]. (2) SAEY AX|4(Anti—stress quotient)

B AT ALgE Mo ZAY2 ZAse] MY uleld 9edlow AR §A4, 4a Asds
S AFE BAG APATES HE, A A 8 oF o] I AFAE Yehhe Ao, 2EYAT} e
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G[28], AHIBAH AWAS oFES hPOR FE s
1 o] {7H29] T AAMA] B2 A7} Al 71 (3) MMX|4=(Emotion quotient)
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= 4841%F o AlIEEY] wiitel dFdd 1200 AeAb= 20059 29 KAT2olA FAZ2 A
2 Zwolths Woodruff[33]9] 79 CSTE 63] 48 A4 85 & AAA PATAAA IS 3l e
ste] G2 AATHE Homn[34]19] A77F Stk oF & AFAF 191o|2& A&} 2ke] 23 A= §lslch
2] Choi & Park[lO]—c FERAE Yo E, F 13, 6 AA oAl A e AME BA g F FA2] @A
2 F m ung[11]% JUAES e 1 o]ES Yootk A3 28 1F Alexts dldRte] of
3], 657 6§1 AEdRo Lee20]E TS Aol &5 g sk CST 52l tidatel Al
ez % 13], 1057k % 10315 28]a UgilE Folx= BRE FAE 5goli, oA s8oR
e F 13], 1073 % 103] CSTE AlEste] & 7k Al 119 3553 5~108714 9 854S #3l
A1 AM19]5 Hastch A9 APATES F A 115582 384, 2~4R071] 9] 854 284 0 2 3
2 AFolAE 270N Ths ek Al 233 el o B 502 7 Akt H 9] AR #EQ] AN
9 13, 8577 F 835 AlEIALh AE7| B AE BEL dHoRYH HFHS o] Anue vy
SF gl hE HEE A o9l AES data, el AHgebe] Syl wiR " o ® g 2 ue
o Aba, IR R Qe 77ld AElA] BEE S ¥ gte] E o2y WA= 5507, 359 A

N& Fae AAA hgo] AL 283 & vl dHSle £9 6~ 1230tk FAAE 25 EA5E
3 FACE W] 2EE 22-24TCE 3L, TS W R WA, 15, A, FE, 52, o, FAHE,
o] FAA oAl el w|E 2t AFE, FFE 97l Feleln, o] ff BAHE =2 5

1) Head(CV-4) 3) Feet
2. Release
1) Pelvic diaphragm 2) Respiratory diaphragm 4) Hyoid 5) Cranial base

release release

3) Thoracic inlet release

release release(CRI)

3. Traction release : L5-S1
medial compression asis: iliac gap

4. Dural tube
rock / guide

5. Frontal lift 6. Parietal lift

7. Sphenoid compression /
decompression

8. Temporal technique

9. T.M.J. compression /
decompression

1) Temporal wobble

2) Finger in ear

3) Temporal decompression :
ear pull

10. Head(CV-4)

Fig. 2. Cranio-sacral therapy 10-Step protocol
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Table 2. Homogeneity Test for General Characteristics between Groups (N=12)
Total (n=12) Exp.(n=6) Con.(n=6) )
Characteristics Categories X /z P
n(%) or M+SD n(%) or M£SD n(%) or M+SD
Age (yr) 76.58 + 10.07 74.50 + 11.27 78.67 + 9.24 -.563 573
. male 4 (333) 3 (25.0) 1(83)
Sex female 8 (66.7) 3 (25.0) 5 (41.7) 1:500 545
. heerful 3 (25.0) 0 ( 0.0) 3 (25.0)
E 1 Y N 4, 182
motional Status depressed 9 (75.0) 6 (50.0) 3 (25.0) 000 8
ot independent 4 (333) 3 (25.0) 1(83)
Range of Activities dependent 8 (66.7) 3 (25.0) 5 (417) 1.500 .545
Use of yes 8 (66.7) 4(33.3) 4 (333)
Walking Frame' no 4 (33.3) 2 (16.7) 2 (16.7) 000 1.000
¥ Fisher’s exact test;
M=mean, SD=standard deviation; Exp.=Experimental group, Con.=Control group.
Table 3. Homogeneity Test for Dependent Variables between Groups (N=12)
Total (n=12) Exp.(n=6) Con.(n=6)
Variables VA p
MzSD MzSD MzSD
Attention quotient left 66.83 =+ 17.57 5851 =+ 18.89 75.15 £ 12.50 -2.082 .037
q right 65.01 =+ 16.68 57.16 =+ 17.66 72.87 + 12.34 -1.761 .078
Attenti i left 466 + 143 529 + 1.51 404 =+ 1.15 -1.441 150
ention Taho right 474 + 151 549 + 153 398 + LIS 1922 055
Level of tensi left 2474 + 2328 3836 =+ 26.70 11.11 £ 6.62 -2.402 .016
e ght | 2824+ 2289 4055 + 2600 ] 1592 = 1063 - 1761078,
Anfi-sir tient left 67.51 =+ 27.15 51.65 + 30.56 8338 + 9.14 -2.402 016
S ght | 6367 k2644 4939+ 2961 7795 k1300 -1922 055
_Emotion quotient 8772 * 747 8445 = 713 .. 909 * 681 L6l . 078 .
Brain quotient 7596 + 11.99 69.93 + 12.64 82.02 + 8.30 -1.761 078
M=mean, SD=standard deviation; Exp.=Experimental group, Con.=Control group.
Table 4. Difference of Brain Function Quotient between Groups (N=12)
Pre-test Post-test Difference
Variables Group z P
M=£SD M=£SD M=SD
Exp. 5851 + 18.89 64.10 + 17.52 559 + 948
Attention left Con. 75.15 £+ 12.50 5534 + 21.10 -19.82 + 164 -2.362 010
quotient . Exp. 57.16 + 17.66 60.73 + 18.54 3.57 £ 940
rieht oo 7287 + 1234 5578 + 1977 J17.09 £ 11.59 2562010
Exp. 529 + 1.51 517 + 1.62 12+ 1.61
Attention left Con. 404 + 1.15 544 + 1.77 140 + 1.56 -1.761 078
ratio . Exp. 549 + 1.53 562 + 1.99 A2 £+ 1.69
reht o 398 + 1.15 542 £ 149 145 + 148 -1281 200
Exp. 3836 + 26.70 22.16 + 1261 -16.20 + 17.49
Level of left Con. 11.11 + 6.62 2458 + 16.90 13.47 + 13.85 2722 006
tension . Exp. 40.55 + 26.00 2299 + 1249 -17.56 + 16.83
rieht oo 1592 + 10.63 236 + 1007 844 + 1173 2402016
Exp. 51.65 + 30.56 69.48 + 16.34 17.83 + 17.12
Anti-stress left Con. 83.38 + 9.14 65.58 + 19.27 -17.80 + 14.59 -2.882 004
quotient . Exp. 4939 + 29.61 68.20 + 16.08 1881 + 16.73
reht o 7795 + 13.10 67.86 + 12.14 1009 £ 10.60 2562010
. . Exp. 8445 + 7.13 83.66 + 7.72 =79 + 3.68
Emotion quotient Con. 9099 + 681 8328 + 9.48 771 + 480 2242025
. . Exp. 6993 =+ 12.64 73.27 + 9.64 334 + 5.57
Brain quotient Con. 8202 + 830 7072 + 1383 1130 = 845 2882004

M=mean, SD=standard deviation; Exp.=Experimental group, Con.=Control group.
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