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Abstract

A randomized controlled clinical trial was conducted to assess the
change of autonomic nervous system (ANS) by ultrasonic stimulations of
the acupoints. Specifically, ultrasound frequencies of 1 and 3 MHz
associated with different duty cycles of the tone burst wave at different
acoustic power were employed to stimulate the Shenmai (BL 62) and
Zhaohai (KI 6) acupoints on subjects’ left foot according to the yin-yang
theory in the Chinese medicine meridian system. Blood pressure (BP) and
parameters of heart rate variability (HRV) were measured to evaluate the
change before and after the stimulation. A total of 110 healthy volunteers
were randomly allocated to two acupoint groups, each with six subgroups
of different treatments which include circular massage (no ultrasound
wave), sham (no ultrasound wave), IMHz continuous wave ultrasound,
3MHz continuous wave ultrasound, IMHz pulsed wave ultrasound, and

3MHz pulsed wave ultrasound.

Results from paired t-test or Wilcoxon signed-rank test, ANCOVA
and standardized percentage change showed that the physiological effect
such as systolic blood pressure (SBP), diastolic blood pressure (DBP),

and mean heart rate (MHR) were not significantly different between

il



subgroups in the Zhaohai and the Shenmai group. In time-domain and
frequency-domain analyses, the Standard Deviation of Normal to Normal
Interval (SDNN), Total Power (TP) and high frequency power (HF) were
not significantly different between subgroups in the Zhaohai and the
Shenmai group. When analyzing with standardized percentage change,
significant differences were found in Lower Frequency Power (LF) (p=
0.013), normalized lower frequency (nLF) (p=0.023), and LF/HF (p=
0.009) between subgroups within the Zhaohai group.

Overall, the 3MHz wave ultrasound groups were more effective than
the 1 MHz groups. Contrast to the acupuncture reinforcing effect of
continuous wave ultrasound, the pulsed wave ultrasound showed the
possibility of reducing effect. The circular massage group (without
ultrasound wave) seemed to exhibit placebo effect in heart rate variability.
In conclusion, this study demostrated that ultrasonic stimulation on
Zhaohai and Shenmai acupoints could lead to a beneficial effect on the
autonomic nervous system. The findings can provide leads for further
investigations of using ultrasonic acupuncture.

Keywords: Heart rate variability, Autonomic nervous system (ANS),

Zhaohai acupoint, Shenmai acupoint, Ultrasound
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Table 2.1 (continued)

Locus coeruleus-sympathetic-adrenal medulla system versus

hypothalamus-pituitary-adrenal cortex system
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Table 2.1 (continued)

Locus coeruleus-sympathetic-adrenal medulla system versus

hypothalamus-pituitary-adrenal cortex system
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Bl B BATAL O VY At 2 ie(surgery) &
B AR 2 ¥ 2 o (ter Haar, 2006; Foley, Vaezy, & Crum,

2007) -

(=) P 3i5 K (physical therapy) @ 42§ A F i wde ILin g * = [F
BERL RIATFOMERHE PO RIS FORE
FRMBRF L F R e GO }E}A CECINELS Rk AN
AL K P e e 4 R R A RATS T e
¥ 47 m}ﬁ] & ( Michlovitz, 1996; Maddi, Hai, Ong , Harris, & Meghji,
2006; Qin et al., 2006)12 % 4 18 4 (Raso, Barbieri, Mazzer, &

Fasan, 2005) o *FF § W 5 @& % $ 3o % dug 5 Ak flgeor iz o
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A2 F R ﬁﬂ‘ﬁ‘ﬁ*"%’*ﬁ’—?‘ﬁi% A - At IR BT L T
koo W BT B 2 8 44 (mechanical wave) & R iR F AR @R

&=

wEod WRFAEFEFVEIRE T URES R DFHRLD

-

AR E MBI W BHEF - T e B R AR
I FEH NS T F 5 404 (longitudinal waves ) # 4 (transversal
waves) AZF A ¥ B AT B A4 - A od ) o el g
PR SGEA frfFE A S B e BRET 97 e - R AcR]
26977 o AR FRE NS B T v AR f AU A2 A B A

B AR PGGE A $ R g et A g g
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(- ) Rfkadd

RFhPEd RIE > AL EF RT MR E L PRTIEH
(piezo-electric effect) » * 1WA 2 BT (F* cnX RFpFILF & > & =
g 1 B % W 4o 45 B 42 (barium titanate) ~ 4% R 4 BE &S
(lead-zirconate-titanate) ~ ;48 4% 4= (nickel-cobalt ferrite)erdF {4 g & -
55U P s 3 B (transducer) 0 & = ey W e BN 17 5
o SRRRILE B d €F 7 RAA T 0 B e iRtz
TR ¢ @ M ikdn A2 LF R T FHW %
AR IR R RWPN DT H ERT ALY R o Fptag
FABHREF T 0 KA A AZF A 4 N FEALF R RS
siAc 0 1988) -

(=) 4 w5t %

HAAEREZTZ2 0 FEF R AAL DIVERL T T HF
(Effective Radiating Area > fj #= ERA) » ERA i& 5 % ¢ ff# @ ¥_> ERA
i) R AR B S Smm R Ry 0 fed TG BT H A # S 5%
Mt m RE oo F|t ERA € ¥V #HELe ] (F2EE

2003) -
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ERRREFLHE > aadk? DL B EF LR LT 53 E(Beam
Nonuniform Ratio & i BNR)Z 7 » J* (& T4 B3 115 B B+ Zheh
PREEHEBRRAG T Ep B2 g o M BNR #3 B b

AR AR ERREBEFA(F2EE 5 2003) -

(w) &5 g &

RF AL RN E T LM LR LA 4 g L
Ik o R P B hi B L BUE ¥ 3 (focal zone) o 3
hep R FERE B FRIAAZIF GEFRETZA A
WO REREF 2k R Fl 5 155 (near field)* fiFresnel zone ;
W ORERE O AF AR RS PR R R S B E (far field) *
Fraunhofer zone » 4w ®2.8%77% o T p A& F5 A A L3 FHIR %
(interference phenomena) > i = F B P £ o T2 5 AR R P B A T %
230 AR/ TG FHRRE TR R RARE S T RIDS o iT

Bk Rd £ A FEEE Ty o )R (ERA) AT Fd > 47
FRDETLZ iR FADREFR > TIBDER > BV rs g
Fe ooy R (ERA)E S s i Zor8 stz 3 ik & - g 3
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Figure 2.8. Conceptual illustration of intensity distribution of
ultrasound. A. the ultrasound intensity distribution along the beam in

relation to the transducer. B. the on-axis intensity distribution.
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(=) g enssivies

B A A
4 & Bf(reflection) ~ 47 bf(refraction) iz % i = 5 i

4 %z(dispersion) ¢ #7 &4 (scattering) {5 % #73k (X &rag > 1988) o
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4oB] 2.9 S d W T v TRk AR R E ko A B b

¥ 0 FF A £ AR ST vuiE(tendon) ~ &7 4 (ligament) ~ 55 % (fascia)

—\

B & 4 (joint capsule) ~ 7 73 2 % (scar tissue) F #2 ¥ iv £ A% fT > 2

A B oAz i B AR MR 2 2 % 5 2003) -
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Increase protein content

Water, Blood, Fat, Nerve, Muscle, Skin, Tendon, (Cartiage, Bone)

LOW Ultrasound Absorption HIGH

Figure 2.9. Ultrasound absorption in the tissues
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2. & Sf(reflection)¥? 37 4 (refraction) : 4% F HIL %% 4 A4 @ 7 35
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BAQAET(I=4RF A% R p=RF AR RF  0=1FB

Boyco=&FAMAF? BEE R)(F222E > 2003 ; £ Hiag o

1988) -
V4
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eoco’ (2.3)
4 # FE 3 acoustic impedance) =eo X co (2.4)

ARG A R R EN TR 0 € F LK S AT TR T
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FAA 5 EY T 2 AN (25)A T o Rl RERaAg R L
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gi& /ﬁﬁi@tiﬂi\igﬂfﬁ 10% - 115 e R L%Eﬁm‘ﬂﬁ—k,ﬁ—f;
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IS

= 424 A T % F A (depth of penetration) ; & § & it AL T T
Wapd g s R nd Bog R RIFR & X B /F A& (half-value
depth, Dip)» ¥ F F Flam 27z m- B8 F A £ % 2R |ehn

B FR L EER (R E R ol HTRRAR Y RER

9

FeehkPp(FF < =% > 2003)
(= ) &4 (standing wave)

A € AR g R Irune B A5 gAE B g S
FRATRE B A 0§ 2L p 2 (phase)dp Ip PR S L ensg R 0 T
4 org) nsd o 2 E gh(hot spot) o AL B DB A T AL ig S B
ToFv @A REFE L BN BRI o % A A S 13 5SMHz
R E05Wem? s 2 A BEREF01F > T AL LT o B
REEFABLIEY > P FRETT R BPAFG ARG
Eoinh SRS AR ‘?%?*’?‘i?ﬁ;“ﬁ%]ﬂﬁﬂi’é% -
U EE S Fuglh ey 4 (Kitchen, 2002) o
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3k BT et B e A B 0 2 T8 & 40~457C ¢

e
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TR S A4 BRI A2 o B RIER A -

N2

ER R W R MY SRR ERR R R R Ao R

e
_M

e Sl EG R - F R EF U E (Bradley et al., 2004; Draper,

Harris , Schulthies, Knight, 1998; Kitchen, 2002; ter Haar, 2006) °

d ﬂ‘s‘;{é_g ;'Jj\;” ?‘_.fi 3 m;}*- Iw} v ke éﬁ“ P\ WL E B3 b"i " ugg ;g_ ('_&T%L{

RR AR R A AR F AR ] e o BT e
(cavitation) 14 2 » v B3 b i BB B h A o BRI o % ¢
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cavication) » * FL At e - Wy B piea A2 ISRk o

AT AL SR BEFHRT LGS ARG T - &
RO SR RAEDAEFARE AL AR FIER 0.1
W/em>~0.2 W/em? % B T 395 B erdg 3 3 2 5 e R e F

A A BRERY » g ERAE 2 kE (vibration) ~ &
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(microscopic movement) 2 = i (oscillations) e7# fm 4% & (micromassage)
e feimds BT 2247 3 A 2O 2 o B (B ER)ET M(E 2

% > 2003) o
234 AT HIE TS 2

RFREFRPEF 2L A BHFENLT BRPEF

Fro W ER AL BEY - AT TR oo R
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BN TR F R R AB A iR B i B R
PAR B S R S RPN A e 2 b 2 (F

2 YEE 5 2003) -
() BB PR G fAeDiof  AARFRICHEAS KT *
7 E o B AR IV TE RSO RILENBE 0 A FF
BB d BRERLENIDD HREr BERL X
e AT B R TR FF A 4 353 B 4 (Kitchen,

2002; = =% > 2003) -

235 A2 ek
ARG AEY AREQ 05 S AT 3 i L (continuous
wave) ek bk (pulsed wave) > € * 7 B T ML EHE EIEE T A Y
Tow fE ] Sk
(- ) #2 F (frequency) : 42§ & 8 3% %mﬁﬁl MAE K o H - §_Hz o inh
*dgd A AME R A 075 3 3MHz 2 B o B F AL * chE
IMHz &2 3MHz i3 4 » IMHz A& 2 chdg 3 it £ 7 i iR

xR shielsoo 1 & piFk 2~5Sem GFE A P_]%‘« % Jz > 3MHz
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fUfEr ¥ e fe 5O AR Sk O 5 B 40 @ B 40 o 3MHZ fdg 3

A AR A R E R s O B Y R IMHZ chdg

—_\

T3 R RERFIERE PG (FrrE 2003 £

%+ 1988) o

1 FFdp(duty cycle) - i F AL F A B EARY CFABRAE R
B iR R AT 100 %8 - ok G Ag g ok ek i LR I
RF %7 DIRPFRY R mﬁ%l T gy R R 0 0 e 2,10 o o
- FREIEH Y ARG iﬁ»ﬁi?l 1) P #p (pulse duration) ik & 1B ¥ #F
PE ey ot o FE G 1 T Hp (duty cycle)E = H % (JF ¢ %

% 52003 ; % Si57  1988) ¢ 4o #275(2.6) %7

i 5 R 8 5:]'. Sl
© s (duty eycle)= LB PR 1) x100
’«"ﬁﬁéﬁﬁﬂ(ﬁﬁ]ﬂ%%@+%i P )
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Figure 2.10. Waveform of ultrasound. A. Continuous wave

ultrasound. B. Pulsed wave ultrasound. The duty cycle of pulsed

wave mode illustrated is x+(x +y)*x100%
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(=) "% & £ 4F 3 ¥ (pulse repetition period) @ =+ B 4p #87% i cde 4o P
BA(EY % 2003)

(= ) 5% & (intensity) : # & (power)Z_k & ¢ #7 7 endg F it £ Bl
L3 F(Watt) % 77 0 98 B 47 "f MH G Aot B H
= £ Watt/em® (Kitchen, 2002; B < “* % » 2003) -

%Iﬂﬁﬁ'iﬁ’?‘ﬂ ”}’F'—i )i"t’-llFiﬁP}"‘J’/\l"'1Eﬁﬁ'J Lbﬁq

flgcts ek £ 8 > 35 piE dg 5 A fl g S -

24 ke

EEFFF AR e H 5 P AERIY B E g R
BrLg s e SN o e L H o33 Bh(weakness) 0 @ 4L { 2 F >
#2509 uggEAEL LA BB AR AR E AFR
B ch- A waE M T E IR A B o d AtAg
AR - AR R RS FHERTRATAL R
R H I MER OB F P IRISRTRE S Y BARE TR
A ZEFN > 5 RETELP ERPET R E AL Y 2R
oo iTE kAR (RS A 9F7 5 & £ (Michlovitz, 1996;
2 Y E 5 2003) o
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2T = % (Kitchen, 2002; < =% > 2003) °
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#2.2

AR~ T AN T TR ERSTFR Y A
Table 2.2

Absorption depth of ultrasound, laser, and TENS in tissues

% E o R R R
2§ A IMHz @ 2~5cmez ks o 3
Ultrasound 3MHz : 1~2cmeh# ¥ B 5
(=) % % % % (He-Ne laser) : /& & 632.8nm

B AITH 2 2-5mm

T b B3 (5% b 8~10mm

Laser (=) 4 3 5 (Ga-As laser) : & & 904 nm
T HEET I 1-2cm

B it % @ 3 (up to)5cm

(- )& & N g A4 5T T k(acupuncture
-like TENS, AL-TENS) : i # 3t 3
Gl L LD <o GII#E Ad# ‘T4 ‘a2
TENS (=) B ELg A A 5T 1l (convetional
TENS) : ig% >t & L AB# S
(=) flpcis A 4 5 7 1] (intense
TENS) @ % % 4 4 AS# ‘g5 8

72 & 1% (direct effect) : & & P_%,%‘« B g in B£9rA 4 T o

bR 4% 1 * (indirect effect) : & & BT SRR AR e i

IR BHER o

FARR G ARERD FIREF R T Ko 2 RS
B FREEHFE 20020 AT 1 L dRA
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RAFATFIE G B EengFto g )}“v%’”ﬁ FH LAy
FE DO > F (7479 8T Y 2 1975 & Khoe & * 425 ik 454
o oo B (spasm)#rig F T o 2L E A SR 0 R KR
WEERL 1984 #¢ MAE3 507 4225442 - BG8
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22 AR S A TR a4 Z_ 254 2 (non-thermal  effect) » @ 212

Wang %(2003)# * 2 4% (14v3MHz) ~ ## & 2 1 (Fik ) e

I4

R R K HFENLRELANEZ LR - £ 6T LR B E 260
TN RN EINY TP = RS - TP
PP TUE SR B e BRIk g gk Pl 5 2 L S
Lo pReRAE R E([EFE )L en Rt @i g o
BEHTOFLBRBERLABEI VA ERLFATIFL IR 2+
2R ROGE AL BT P BT (p<0.01) -4 % 3MHz
RS AT gt ng R A ER B A I % 4 X IMHz T e
L% 8%; i * 0.77W (Isara= 125.1 mW/em') 423 i it B chfl s % +
3018 % 0.38W (Isara= 61.7 mW/em') %50 46% 5 1 €3k 3 100% 1
Brig a2 T E o #®&10% 1) % § 7% o pto¢t ’rsn_@/faﬁ
A ik g2 16 0 i Paired t-teststit A 45 0 HATHER ~ 4RER ik
I8P BET 0 (p<0.05) > T34 I @it A 33%T1 7% Fl Az
REFUEFES MR 2 BREH £ RERE oo ok % { A8 T

AL RREY A RTRR FREF Y T T
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AHEFIHVARF AN BRI AL ERALT ATFEL R
FE AR RILEE RS R-FORT e S e RO L TR R
A TR A R (R~ BE S > 2005) -
d 1 g @ aes AR R R o mE LG AR
Gl B G R bR (T Pl R e F R gt {1
FA P ARG RET e G TRALALFAE - E2 DR
PR AEE A ETRA R AT T R DRk HRl T AT
RARFAHAR DT EA VT HET RGP 2 A HREBKE R
Pendg g A BE D R AT H b g R BB RE R

i) e ‘31
i

7LI‘I_E'_°

R AT
251 wFRRE 04T hILE
ARG T 2 - H R i P TR T EE T R T
S EF AR AR > fL2 5 T X %R A (Heart Rate Variability,
HRV), o FRFRAd p B4 G L soriyd] o e i gd g
T o B EER A AR A SR B R A S, AT

£

FEAATFRRAR TSP EA G A SEE g if
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SRR LT JIEH AT RIT > T KRB A RHF A AR
EAAERIE B AR A S TR RR(REF
2005) » RN S SN E BIRPAH SoEd A g p A
g T graa 4 oo 1996 # w4 ¥KE ¢ (European Society of
Cardiology) &2 # % « & 2 § 2 12 & ¢ (North American Society of
Pacing and Electrophysiology) » ¥ & & A 4737 27 - if
Bl @& L2 R EAREZ > ZRDNEFBPIEETRL L RE R
(Task Force of The European Society of Cardiology and The North

American Society of Pacing and Electrophysiology, 1996) - = & % 8 &
S IS S BT SR S se NS SR fadpth o &
17607 2 ¥ A 4 PF 3 (time domain) £ 47 3 (frequency domain) = #& :
(-) L7
P A 47 A s BRI R w B R AR ASR-ROA 2 PR BEAE
PUE R o P AT R g R Ahe A 23907 (MBS ML 5

B 425 2000 5 Fk4e ~ 320 B RpI o Ery o kS 0 2005)
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%23
CEFEBRESASFRERE S LA TRALA
Table 2.3

Time domain of heart rate variability

Hh  Ee A i L %

SDNN ms DFREF oo RFHEEL  ERHOERERRERTR

SDANN ms };7&137 LA A i enpE LEEFFCERR R T
B tER I o mECpTY &
mer—?J PR R ARE A T

=iE o

PERFARE BRI ERE R

SDNN ms 2RI A A
I ‘; BREYE &

Index R EHE
RMSSD ms  23%4p#8a BoptBd L 8o Ha g4 gl
PSR il

NN50 count ApHRA S pERFH A B £ 350 BRl R RAEET
R IR E 3 i

pNNS50 % APHR S SR H L B < 350 BRI A EET
) e b - B

Note. SDNN: Standard deviation of all NN intervals; SDANN: standard
deviation of the averages of NN intervals in all 5 min segments of the entire
recording; RMSSD: the square root of the mean of the sum of the squares of
differences between adjacent NN intervals; SDNN Index: mean of the standard
deviations of all NN intervals for all 5Smin segments of the entire recording;
pPNN50%: NN50 count divided by the total number of all NN intervals

Note. From “Heart rate variability Standards of measurement, physiological
interpretation, and clinical use,” by Task Force of the European Society of
Cardiology and the North American Society of Pacing and Electrophysiology,
1996, European Heart Journal, 17(3), p.358.

FHAR  AREE BB RPN G2 ETL I SR > Fkde -
B G Repar  ETR o §UEH 20050 A7 S AEZH Y 7(1) T4

68



() a5
B 47 R AP ¥ o B AP ASR-RL 2 PFRFEESE 0 U E F)
(ms)3*- & > Heo g AP Hp S B (> pF A g B 2 5L IE i & ) 4 4 (fast
Fourier transform ) > # 3% & 3 X Sl Mg enT S Jo kb edp 4
W R EECEFEFE L HEH T ATV A AR AT AT
2_ ¥ FHE 3% % & (Power Spectral Density, PSD) » 40— #2354 (2.7)#77% o
BPyk)E PR At:PHRFER > NEBHRED - Y() 5 yk)ehd
FORE R O ) o

N-1 A
P(ﬂ: 1 Atzy(k)eﬁznﬁmz B
At | =

e viLL2 I eX)

FPEMHSRT AR FVARGEFFE RDFH T BEEPEEA RET
S FE ARAEREAREFOHF oA FOFRRAHLA P RE &
0-040 Hz® » e B ene X R R BRI L &85 = BRFER - FH
% (High Frequency, HF) - #73% § [F] %.0.15-0.40Hz ; =47 % (Low
Frequency, LF) - #73# & F %.0.04-0.15Hz ; & “# % (Very Low
Frequency, VLF)  #73# # F1< 0.04Hz » & ST & ff hi{o % 5 B

% (Total Power, TP) » 4-®)2.11 ~ £2.4%77 -
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FFT - Power Spectial
fHon-detrend)

PSD { ma*/ HI)

®2.11

PSD { ma*/ HI)

i

S B R AT

AR -Power Spectral

{Hen=detvend)

Fraquency (Hz)

Figure 2.11. Spectral analysis of RR interval variability
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BRI R A G B GRS T R et T (F R A

GREMOT R E U R BB VEADEF B Ffa F R

“L—'_ {

SR TRk F R A NAF R e RS SR BRI A

TRt v g Mo LFEHF e 0 v R HE

(normalized unit)siE Kk % 57 » 7 d > f235%(2.8)/&-2_ > LF &2 HF

FEFRCEBHEA TR EA LAY IR BRI IREN GFEE
g £ > 113 ¥ 5 3L LF(HF)# 3 Fep¥tiE o m M B AT F

B

W (LF/HF) RI7 % 320 2R BB A S anim b T i (M 3

% > 2000 ; MuRA4-E 0 2005) o

LF(HF)power ___ LF(HF)power (2.8)
Total power—VLF power  HF power+LF power '

nLF (nHF )=
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+2.4

SRR R SRR R LA RE LA
Table 2.3

Frequency domain of heart rate variability

itk Hix & ¥ e IR B & &

TP ms? ¥ X <0.4Hz eyl
D0 F P2 %R il
B~ MO~ R MO i e

VLF  ms* SO0 o o 5 <0.04Hz 2R %P
o MO 45 B s B R 2

LF ms® MR g ffl A 5 0.04-0.15Hz F* B R £ &)
(R F 20 I R L A QR R
£ ¥

HF ms> % AF 5 B 5 0.15-04Hz  F @l 2 g A
B RILL W R 2 R g
£ ¥

nLF nu.  MAEF X FHRCH = TR A SRS
LF/(TP- VLF) T8 4 1

nHF nu FHEHAIFFTRCE = Bl R A S
HF/(TP— VLF) A & R

LF/HF Mos BAR A AL E o FRp s

L A S

Note. TP: Total Power; HF: High Frequency power; LF: Low Frequency
power; VLF: Very Low Frequency power; nHF: HF power in normalized
units; nLF: LF power in normalized units; LF/HF: ratio LF (ms?)/HF (ms?)

Note. From “Heart rate variability Standards of measurement, physiological
interpretation, and clinical use,” by Task Force of the European Society of
Cardiology and the North American Society of Pacing and
Electrophysiology, 1996, European Heart Journal, 17(3), p.360.

FARR AREFEACFRERDY A EILL Dp* o ke
B R RpIE  ET R B R 20050 A7 A ELH T 7(1) F e
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TV TN Y DT P S R N AT S LA

BEFHELS T BpIF R oa B e E &8

EUEL PR ESE EFE

(- ) Min: 4 PR AR W G A g T

(=
(=)

(z )&

MMAF 3 F L PR PR AR 5 0 L B AR S FL B KT L 2 B
HEFEE A AR EFET R FHF 0 2000) o T b
BV RPE T ERAREA GFE A B SEET
% (k4o 5 2005) -

TR ILFPREPHOEIFES ARB 0o B ED R
B e o PRI Ap IR A TR B 4o (R TRAT  FRES 5 2004) o
Ed TR R DI EERERB LA E > X ELEE
XL ERCFFREMOFATERAAFELH BN L

RS 0 A 2R AY A A 4 (Mkdo ® 5 2005 5 Zhang,

]":”,gr’}:\_ﬁ %ﬂﬂ*“—gr’}’]\?"{,&ﬁﬁ—kﬂ a%ﬂg%ﬁ,J(rﬁ

#4c% 5 2005 5 Zhang, 2007)
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253 R AR

Tk T L AR B A EE G FRA A GEET (S
FoFtm g 0 2001) 0 @ 2 TR B A FARERLFLET M
bldod o Bop A TR IR B4 g end ¥ (Thayer & Lane, 2007,
Terathongkum & Pickler, 2004) » H Mg+ 5 (F B g4 SE1E) 4
B RS (F AR ) T e § AL
BB LDEFREFFE L FE ARV LA LR
2003; Thayer & Lane, 2007 ) » {45 % Bn % %547 &i" € 1% = A
F BB R e ET 'R IR % (Karayaylali, et al., 2003) o F]pt o fRk

PRI R R EA SRR ERIARER R
% T+~ 2 22 (Gang & Malik, 2003) -

- ’3??{%’—\%@ AR B R gl e A L S
Tetp BA Sy FUMTIEE LT O G E 3 (2002)#
T REFR T 48§ AT Y MHE
0.04~0.15Hz > T | 2 & & QIR AH S 2 MiEr > 5 FHF
0.15~04Hz > 325 7 % w F % B $¥c® LF & ¢ %ml‘% s HF & % ¢
Fete BB EmP > p AR KA LA T T o o FRE Sl 2
LF ¢t HF # S~ peic 2@ F2 3 LF &2 HF # S o] pait &7

F2 B # HRANE (200487 § % % RIE R LF%2 LEHF 7 & 2 B %%
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T R EABIETE LF VA A B2 5%
AL Ep A0 ey gk -

Rpp AL FEpM ATy EF IO FRE LT o7 g =
BERD M G2 PE (HEES 20065 % B4~ Mg L o
1998) ~ #F kA (MBH ~ 5" &£ > 2001) ERZT(RFH ~ 5" &£ >
2001) ¥ p A4 G2 B BARL VLRl BB R
3 v %5”}']3* W FRR PR ME T A e R L gAY S A PR
BAGH R ¥ 5 o FRRIFHETEY F dq'-fﬁ)ﬁrﬁiﬁa
PE(F5 5 %2003) FRFHHET ek T & HLFfR ¥ 9
= > 41* Mann-Whitney#& % > p<0.05 > & 4 76 4 G & F
pNN50% ~ TP ~ LFP ~ HFP32# it ¥ % (4K » § L M iaae & & %'*‘f*

fedtm wENbeatip s » ¥ L FFR R AITRY ¢ %‘\ﬁ KA

o)

L',;_L;ng_,—r /ﬁr%{ﬁ°
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$z % Py
3.0 A w3t

AT I T (7 % (parallel trial) ¥ 5 1% ¥ P& 3 % (randomized
controlled trial)z_ K35 % o 2B F BRI F (8 % > A%
pol ESE B

R inAzho B 3.1 A
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e o ©o
* * R rv— Population

Selection by defined
criteria

YES NO

o O
Potential L
* R participants Non-participants

Invitation to
participate

NO
[ ]

R s | Participants Non-participants

Randimization by

=]

Zhaohai Shenmai
acupoint acupoint
‘ > Randimization < |
by drawing
Circular Sham 3MHz 1MHz 3MHz 1MHz
massage us C_us C_us P_US P_US

]%]31 EH';{T‘J:%J‘/mﬁL

Figure 3.1. Workflow of research design

US: ultrasound; C_US: continous wave ultrasound; P_US: pulsed wave ultrasound
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3.1.1 =5 4%

é‘rgﬁpiéi'%‘plS,LSS}g«m—ﬁkﬂw 52‘2?:{:_] gr—gi@'ﬁ_ﬁ.,'

FEFRMLH LR {MFC,F%gﬁﬁﬁﬁjﬁ%ﬁgﬁo
FEEX BRI P AR LFE A os R (B ) B4

FA AP EREDE L (oo ) o A3 &F (204T) ¥ 75
REZAFLLERRFLT > AR%E LT 2R 205400

bk — Li?ﬂ"ﬁ/ﬁffr’%ﬂ » W R RFIE j\,gz:r;i: Shd o sxEs kS 1 5

9. %Eﬂ:ﬁ%;')%ﬁ'—i‘“ﬂ_?ﬁfﬁa fﬁ:}”f\[};‘:) *‘EF\F-%-?%E‘E;J?S'%
10. £ AL R A ¥

1. 9% ¥
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3.1.2 @5k~ e
AR THE AL A FE O - PR RBEY R R

B R PFERATS A Sl e

(=) = #= & %2 @ # * GraphPad Software % == ( URL
http://graphpad.com/quickcalcs/randomizel.cfm ) F #1 & * &%
P fedo R TAHESK L BoA 2 S (s T E 4o 3.2A0 B 3.2B
#7570 B 4F Bl 3 Microsoft Excel % * » 7 A %4 ¢ "%k » 11 B
@%%ﬁﬁ’jﬁﬁéiﬁﬁﬁﬁﬁiiiﬁ%’%Amlﬁ
¥ R E - % 0 BOOL i & fRiA X N REE i

PEpdt e AR Y REPI A AL RR T RIEEFERKR F 2R o
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Randomly assign subjects to treatment groups
Randomly choose a group for each subject

Assign |9 subjects to each of |2 ™| groups. Repeat |1 ¥ times.

Subject | Group

# Assigned
1 & A001
2 E E001
3 & 4002
4 & 41003
5 B E-002
6 & 4004
7 E E003
8 & A1005
9 B E-004
10 & 4006
B

B 3.2 gWerpiFEitABI- -BAHF- -
Figure 3.2 Allocation by random table on line. A Stepl. B Step2

7k % - URL : http://graphpad.com/quickcalcs/randomizel.cfm
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EYH-BBHE e A ERRETERNREREORE L FIELA

>

kAE iﬁLEZE%@%;‘@?}:’L%@ I o AHMRA LA T fELD
B A da o 4 R B ERF- R Nl
T
3. Z R it ¥ B4z 5 A (sham ultrasound)ﬁiq?l s od N5 R
B (e LRI R R A RO W e S
FRAES T A S EERE 0T kD AR EIEETET 2
Rl #ol R84 3% 550 % 4 1 @ AE &0k d A L% {ocfly o 4
FAL WAL AR A X E(F Y R > 2003) 0 T G &
PR & o 3 F R G A B B R ok AR
3.1.3 R i
05127 T96£37 A2+ AR 1 & p 1 £8pET ALASPE » ¥ e
By S 7P BRI RZBRR A REFRASTEE AT
3B T+ (BE (AT ~ FREEE 0 2004) 0 fe Rt erG HawE R S F S

FB 1T jdrmiE - FERM 0% FEFRR s ARHBE T

3.1.4 3% 2L
AREHFLE BEREFRP) BEFSH LR HIT S 2

RN ABRBRETRAF D RR AESN2EITC = IBRA2%
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15% o TRBAPHE B 2o

(- ) 425 s (ultrasound) : 42 5 A # R % ULS-1000 > #@ 7 + = & »
S e R F REF F 000984 B 0 BNR=1.0~5.0 > 4t ] 4.1
HE

(=) AF%(gel): Mg RFET > F=i* 1~2cc. e

(= ) X =¥ # & : Electronic acupuncture therapeutic generator
WE-316r > & # > 4o'd B 4.2 #75% o

(2 ) < F %R & 47k (Heart Rate Variability Analyzer ) : Daily Care
CMH 3.0 3] » £y 24 ?ﬁi«tt% 3 e P A &E FDA
S510(K) » &= % > 4o B 4.10 #1757 o

(7 ) <~ 7 B7 &Y  Kendall Meditrace 200 Series >

3 5

1_// % 1_// . i X io
16 16 H1%

() x &+ : OMRON HEM-705C » p #] o

(=) #FNERA CTH-S %33 > 28 -

(~) P E ! Timer Clock GP-5 > 5% -
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3.3.1 A3 B

ApEE Y LT L PR A MBRPE P S Aot
ZOodREPSFELRIFLERP B LI ER P LAY EE S
RIS 9 LA gE W ORRIRIAF A A EA AR
¢ BHELR MY PEFERRERRKRIAL B X XEF AR fRE O E
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1

B e
L WA O

R

- (N=110)
(P& /& n=55> ¥ *% n=55)

ARGk A

s (2 %)
7% et 3M e

B (2 %)
% i 1M e

ﬁﬁif*(‘?'" )

s (Y %)

5 ki e

BB
I F (Ao B 44 ~47 90)

A

A}

y

k4 5~10 » 48
| : &, HRV S5 & & & (4-'d B 4.10 #777)

N /?

A S ldk (FATS kS A SB(Ae B 4.8 ~4.9 4T )

A

» B, HRV S »

y

g8 (4t Bl 4.10 #757)

ta il

A

7 AL 4 47 1 SPSS10.0 ¥ < AT B At
Paired-t test, nonparametric test @ +“ #2 % ® e w {S R Z B
ANCOVA ~ v F ot e v e fFeny B

B 3.3 FS%&iA2H
Figure 3.3. Flowchart of the experiment

y
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Stagni, R., & O’Connor, J. J., 2001) » & fxsh
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0.1W/em? » FEF 5254 A 41 5 AR 423 ish | RA B
N B N4 ﬁp_%k e BB T i0id S iAo al i
Foeri 2 B EE(F Y R > 2003) 0 RS o 0 RIA
v IR iy b AT AT F RN E B R e R
A gt Rt LR )%@féf'_f%"«’\ WL B RehH g e
XL AATP > FINLRERF LA cXBE o E
PR 2 G AT A Rk RS 9104 4B R EL o

() %8k - 3 B e 5% 1IMHz ## ¥ (power)=0.2W » ERA
=2 cm? » % & (Intensity) =0.1W/cm? > 3MHz # Z (power)=
0.2W > ERA=1.7 cm? - 5 & (Intensity)=0.11W/cm? > pulse rate
=on : off=1:3 F|t g * ’?‘if@?iﬂ‘i?@?] T s B R § A
HeD5% 0 T d 2 ENGDE T HY R T LSRR
(spatial average temporal peak intensity, Isatr ) » % ¥ I 35pF ¥ T
3953 & (spatial average temporal average intensity, Isata) > 4[]

34075 (X Fag 0 1988 5 e =% 5 2003) -

Isara=Isare x Duty Cycle=1Isare X%XIOO%:ISATP x25% (3.1)
_l’_
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Distance across beam

3.4 423 k3 b ABAT 5% o owe B 5 S0P 8 558 o Towma
IO R T A B oo

Figure 3.4. Different intensity of ultrasound. Isate: spatial average

temporal peak intensity. Isara: spatial average temporal average intensity.
TR KR TR E R R FE(E 24) S. Kitchen & ¥ » 3% 1045 5 352004 >

AT D EdlRA
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3.3.3 #iciE A 7 ¢
#SPSS 10.07 <~ AR % "<& K& 7 T 34 47 » SigmaPlot
2000 B ME TR > BEA T & ¢ F5 2 NG
(- ) 3t A s
1. 2 X B
o R At R TR | 2 Bkt (non-parametric statistics) 4 37
® Wilcoxon signed-rank test:“ f PB s 23 ¥ 2% X S e o
{622 A8 > p<005% 7 &3t P BEFUOL R o
2. AR
(1) = %¥r 7 0 2 & s $7(ANCOVA)Y "ﬁ% R AR 22
bo il At et R > R Sl w R TE G RS R ehk
¥ W R E RS SRR F ANCOVAZ p<0.05
pF > 12 Sidak e {8 vt & (posterior comparisons) & & st o
¥r 4] B %8 9 5% (experimentwise) L3+ % % type 1 error o=
0.05r2 7™ (Rutherford, 2001; Keselman, Cribbie, & Holland,
2004) > 7 fEPERALTY PG & e RV YT % T A ORC 1S (5 P B e B
TFERALRE > Up<0055 7 S P EFHOL A -

(2) & it | & vt ¥ £ (standardized percentage change): :
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B L e ML B E R ekt Dl AR A
et g E 0 MMHRGE B 0 e 258 (3.2)F ot 0 27 R
BE T EgE A f R L F A (Mean%+SD%) k
2ot o L T G hE F]F ¥ R s 41 (ANOVA) »
% ANOVAZ p<0.05pF > 12 Sidak ¥ {4 ¢ i e FF sl » #5241
A8 F % (experimentwise) ¥t % % type 1 error o=0.0512
T (Rutherford, 2001; Keselman, Cribbie, & Holland, 2004) -
TfRARAGY R e R AR E AT G LR 0
p<0.05% 7 33 ¥ MO & o

AMHR (%)= (MHR s —MHR##» ) ~MHR## x100% (3.2)

(=) 52

KBRS 45 %8s $£SDNN ~ RMSSD (Kim et al, 2005) £ 47 3%
# Z {5 (Kim et al, 2005 ; Sandercock, Grocott-Mason, & Brodie, 2007)
39§25~ p 7R ¥ #ic(nature logarithm, In)fé = & {7 %e3t 2 47 > %] 4_7)
AAPR AHED OREETATRYELSF CBHBRBA T oA B f
RIS T S A ABTE AT B L RIS AT D
Bk o M3t 2 Mt 2 T4 o A% 1945Q-Q Plot2 ANCOVA
assumption (Rutherford, 2001)% 7 Sk ficdp T 224 i~ F > & p 2R

FHGE 7 Hiodp R 2 S 4 o
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(75%) » ¥ "% R 5518 ¢ 9 181 (32%) ~ + 137 (68%) » & + &
221107 B P B321(29%) » & T8 (T1%) o 4w xS 2 ]
T6fEH I FlciESR 0 1) FE R THES L 3824110 Ao
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4.1
L F A FEN=110)
Table 4.1

Participants’ characteristics (N=110)

e

Zhaohai (n=55)

Shenmai (n=55)

Characteristics p value
Mean + SD Mean + SD

Age (years) 37.1 £ 11.4 39.2 + 10.5 0.317

Height (cm) 161.8 £ 7.1 163.3 + 7.4 0.280

Weight (kg) 59.3 £ 13.1 59.7 £ 11.7 0.866

222 + 34 0.573

BMI (kg/m?) 22.6 £ 4.0
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Table 4.2

Participants’ characteristics of Zhaohai group

variables i;f;al; ShamUS  IMHz C US 3MHz C US IMHz P US 3MHz P US
(n=26) (n=26) (n=24) (n=28) (n=25) (n=27)

Sex
Male 7 (27%) 7 (27%) 8 (33%) 9 (32%) 7 (28%) 6 (22%)
Female 19(73%)  19(73%) 16 (67%) 19 (68%) 18(72%) 21 (78%)
Age (years) 37.8+11.0  39.5+11.1 383+114  37.6£102 365108 367+123
Height (cm) 1619473  1613+75 162.1+£75 1629+7.7 1627+7.8 162.0+7.5
Weight (kg) 613+154 604+123 588+133  604+149 59.6+150 61.9+15.6
BMI (kg/m?) 232440 232439  222+39 226442  224+42  235+48

Note.BMI: Body mass index.
Values are means+SD for age, height, body weight and BMI.

US: ultrasound ; C_US: continous wave ultrasound; P_US: pulsed wave ultrasound.
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% 4.3
UOR R R ;éiﬂz b N
Table 4.3

R

Participants’ characteristics of Shenmai group

variables i:;;;; ShamUS IMHz C US 3MHz C_US IMHz P US 3MHz P US
(n=28) (n=26) (n=26) (n=29) (n=24) (n=27)

Sex
Male 10 (36%) 10 (38%) 10 (38%) 10 (34%) 7(29%) 6(22%)
Female 18 (64%) 16 (62%) 16 (62%) 19 (66%) 17(71%) 21(78%)
Age (years) 3724109 388+10.9 387+104  41.4=10.1 39497  41.149.5
Height (cm) 162.7+7.0 1653+82  163.4+7.9  1633+68 1659+7.5 164.7+6.7
Weight (kg) 57.6+84  61.8+11.9 603+10.6 60.6+11.8 61.6+104 603+10.9
BMI (kg/m?) 21.6+2.1 225437  223+26 225435  223+35 221432

Note.BMI: Body mass index.

Values are means£SD for age, height, body weight and BMI.

US: ultrasound ; C_US: continous wave ultrasound; P_US: pulsed wave ultrasound.



42 BaREBpEHET LR IE

B R E AT e ¥ 2 £3339 7 0 Bk drd 44t

R0 HA AT

4.2.1
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T -

3 T NN PR S RO

g% 3% B ‘e (circular massage group) e 2 w0 (5 £ Bl o B %A

)

Jz 45 /& (Systolic Blood Pressure, SBP) = ip| I 35 5 104114
mmHg » 5 R 355 10212 mmHg > pie 5 0.018 » 7% $30 42 iy
BRTOEE G R F MR & o 475 B (Diastolic Blood Pressure,
DBP) = ip|-L 325 6612 mmHg » 2 B|-L 32 % 65£12 mmHg » piE

50002 BrHEERTE > B HFRATLA

(2) SHFPRPFRA

I 35.5 ¢ (Mean Heart Rate, MHR) #v BT 35 5 734+6=x /4 {8 p|-E
L1265/~ o pE 5 0.013 0 Bon HIT TS T R 0 B A FE
M2t 3 % o In SDNN# BT 35 % 3.4140.38 (In(ms)) » £ 7]

% 3.57£0.35 (In(ms)) » pi& % 0.001 > &5 35 In SDNNH# e > £ 5

3
2

LA L& -
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Bt % ARH @ (In TP) 7 BT 355 6.1140.77 In(ms?) » 14 if]-T

355 6.4320.71 In(ms?) > pE 5 0.001 > B2 o1 >0 In TP 4 > £ 5 &
FH AR A o MAEH F R E(n LF) R T 0%
4.54+0.91 In(ms?) > 15 ip]-T 5 5 5.01£0.89 In(ms?) > p<0.001 - &g
FEAINLEH e 25 EFLEI L &R FHH 50 AEEE(n
HF) # jp| T 5 % 4.89+0.95 In(ms?) > i B T 5 % 4.98+0.95
In(ms?) » piEg 5 0.215 > 21 ¥ In HF & % ¥ 4 0% o In nLF &
BT 325 3.6540.46 In(n.u.) > {8 B]-F 355 3.87+0.31 In(n.u.) > piE 3
<0.001 > &1 ¥ In nLF} 2 » E &g F M4 %3t 3 & o In nHF % i)
T35 % 4.0040.36 In(ms?) » {4 BT 55 3.8540.37 In(ms?) » p & %
0.001 » B 4 InnHF ™ " » LA P A2t 2 % o m A 45 5o

B X%t #ic @ In (LF/HF) # BT 35 % -0.35£0.80 » 75 jp| T 12

ETTS

0.03£0.67 > p& % 0.001 » &7 ¥4+ In (LF/HF)} 2 » 2 &g % 4 %

21l 2 X
P&ﬁ"

422 A BRI RN DELE R

AL

)4 IE\@J 1 % (sham ultrasound group) 2 p 2w fs £ Bt > B %

98



(-) =B
{c 45 & (SBP) # jp| L 35 % 110£19 mmHg > & i< 35 5 106+18
mmHg > p & % 0.001 > 57 $#>0je BT F 5 F HFLAT L& -
&5 B (DBP) =+ jp| T 35 % 69115 mmHg » {3 B T 32 5 68+15
mmHg > piE 5 0.087 > 7 #3675 B & 8 F (e g o
(=) ~FREPFE LT
T 3o o (MHR) 50 0p] T 39 5 73480 /4 » (5B L ¥ 5 71485 /4
pEZ0003 Bar 3T Tr > By BBEFHATLA o In
SDNN ## ] T 2 % 3.45+0.28 (In(ms)) » & B] T ¥5 5 3.5440.23
(In(ms)) > pi& 5 0.060 - & 77 %+>In SDNN & & ¥ |4 e 5 o
(Z) ~FREHELIT
B Fop AR #EcCE(In TP) = BT 355 6.174£0.56 In(ms?) > {8 BT
355 6.3140.46 In(ms?) > pE 5 0.109 > ¥ 7 % In TP & & ¥ (e
Be s o MAE S F p A48k E(In LF) % B T # 5 4.65+0.68
In(ms?) » {4 BT 35 5 4.7140.56 In(ms?) » p & % 0.473 » & 7 ¥ In
LF& 38 % M chec % o 8 45 # % (In HF)# ;B T 5 % 4.7240.86
In(ms?) > {4 BT 35 % 4.8940.73 In(ms?) » p& % 0.072 » & 7 ¥+ In
HF & & ¥ 2.0 % o In nLF# jB]-F 35 5 3.80+0.38 In(n.u.) » 5 ]

T 35%3.76+0.37 In(n.u.) > p & % 0.458 » 5+ 44>+ In nLF & & % |+
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ez % o In nHF % jp] T 35 5 3.8840.43 In(ms?) » 15 B T 35 %
3.9440.36 In(ms?) » pi& 5 0.163 » & 71 ¥+ In nHF & & ¥ |4 chit
8o MBS F L g AR¥#EcEIn (LF/HF)% BT 5 % 0.07+0.79 »
8T 395 -0.1720.71 > piE 5 0.300 > % 5+ ¥ In (LF/HF) & & ¥
423 1IMHz i deep wis £ 8L iR
IMHz 2 pop 2 #{8 Z B v > 2587 ¢
() =B
{c 45 & (SBP) # jp| L 35 % 10415 mmHg > {5 )L 35 5 102%15
mmHg: pie 5 0.188 & -+ ¥+ SBP & & ¥ |4tz & o 4738 /& (DBP)
7 R T 35 5 64413 mmHg > 18R] T 35 % 63112 mmHg » piE 3
0.614 - Bi77 ¥ >0 EFRB R M F L c g -
(=) X REPFE LT
T ¥a.s He(MHR) 50 iR L 59 5 72480 /A 0 15 P T ¥ 4 71485 /4 >
piE 50.054 > B 7 30T 300 B B F 4 ehee ¥ o In SDNN# B
F 355 3.5540.22 (In(ms)) » {8 iR]F 35 % 3.6440.25 (In(ms)) » piE &

0.074 > & 7 ¥>%In SDNN& &g F [ e % -
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B X p ARAEECE(n TP) = BT 5 5 6.3840.44 In(ms?) > 5P|
35 % 6.5610.50 In(ms?) » pig 5 0.071 » & 1 ¥>%1In TP& & ¥ 4.0
B e MAEH K A AR HcE(n LF) # BT 35 5 4.7940.67
In(ms?) > {$ BT 325 4.96£0.64 In(ms?) > piE 5 0.152 > &7 ¥ In
LF& Bg ¥ eree s o B4 F p A%t#icie(In HF) % p| L%
4.9940.99 In(ms?) » {s BT 5 5 5.07+0.83 In(ms?) » piE % 0.420 -
857 ¥°In HE & 8 ¥ (4. ch:c % o In nLF# p|-T 35 % 3.71+0.51
In(n.u.) > #3p] L 35 5 3.78420.44 In(n.u.) > pE % 0.280 » & 5+ ¥+%1n
nLF & & ¥ 4 2% o In nHF = 8] 35 5 3.91+0.44 In(ms?) » {5 i
T35 % 3.8920.37 In(ms?) » piE 5 0.757 > &7 #*°In nHF & % ¥
Meree % o KB A F 0 p AR¥#EcEIn (LE/HF) BT %
-0.20£0.92 » {5 p] T 32 % -0.1120.80 » piE % 0.450 » & 1 ¥ In
(LF/HF) j& & & |4 erec & o
424 3MHz s elep o is £ B iR
BMHz sk mlop 2 w8 £ B v » S5 BT °
() =&
<45/ (SBP) #n ip]* 35 % 105412 mmHg » {4 ] 35 5 102+12

mmHg > piE % 0.003 » 557 ¥>°SBP™ " £ § B F AL & o
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435 B (DBP) # ] T 35 % 66+12 mmHg » # i#] & ¥ 5 66211
mmHg » p& 3 0.769 » K77 $30 73R B @ A F e -
(=) X R LT
Ty g (MHR) 8] 5 355 705920 /4 » 15 58] T 35 % 6948 /4 »
P& 50.152 5 B 43 T 5.0 g B ¥ chee % o In SDNN# i)
T 32 5 3.5940.24 (In(ms)) > 15 R]L 32 5 3.62+0.26 (In(ms)) » piE
0.504 » & 7 %> In SDNNf& 3 ¥ 1+ o2 5
(2) = F R BIH A
B Fop AR ECE (In TP)w BT 32 5 6.44£0.50 In(ms?) > 15 BT
% 6.5020.48 In(ms?) » p & 5 0.316 » &7 443+ In TP A ¥ |+
B e MHEH F p A E(n LF)w BT 35 % 5.0940.73
In(ms?) » 3BT 35 5 4.9540.61 In(ms?) > pi& 5 0.237 » & o1 3¢
In LF & & ¥ M e %o AR 5 p 2Rt (In HF) % R+ 32 5
5.1740.77 In(ms?) » {& p|-F 35 5 5.274£0.74 In(ms?) > piE 5 0.238 >
571 413 In HF & & ¥ (4. chec % o In nLF# 0] T 35 5 3.7740.53
In(n.u.) » 1% BT 35 % 3.6840.45 In(n.u.) » pi& % 0.183 » B 77 43¢
In nLF & &8 ¥ |4 e 8 o In nHF % jB] T 2 5 3.85£0.45 In(ms?)
{8 L 355 3.9940.32 In(ms?) > pi& 5 0.016 > & 7 ¥+>*In nHF *

AL B4 OEFB AT A& KF S S0 f A EIn (LF/HF)
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a0 p] T 359 5 -0.08+0.95 - {3 ip] T #5 5 -0.3240.76 > piE 5 0.053 »
BT ¥ In (LF/HF) & B F M eine s o fe e 2b 4 T3 Wit R
g o

42.5 1MHz *%ffej e e oo {3 2 B0 i

IMHz 7% thrp e o b 2_ a0 (5 £

fe

BTSN L
(=) & &
{45 & (SBP) # ip| T 35 % 105414 mmHg > {5 )T 35 % 105415
mmHg p & % 0.638 & 7+ %13+ SBP & & % |+ hik % - 4736 R (DBP)
P 5 5 6612 mmHg > {6 BT 35 5 65£11 mmHg > piE 5
0.677 » & m ¥+ 4736 R 1 & B M i % o
(Z) “FREPFE LT
T 32 g (MHR) iR T 32 5 712100/ 4 0 (8 R F 35 5 70210/
Ao piE 500090 BT T T B BEMSRIRE o
In SDNN# ] #2 4 3.73£0.35 (In(ms)) > {8 ] L 35 5 3.76£0.30
(In(ms)) » pf& 5 0.554 > &7 $£>*In SDNN & & ¥ |2 e % o
(2) « X REAE L7
Mo op AR EcE (In TP) = BT 55 6.6910.72 In(ms?) » {6 BT
355 6.7420.60 In(ms?) » piE 3 0.493 » AT 437 In TP & ¥ 144

PO oo MR F p R HEE(n LF) 5 p T 35 5 5.04%1.07
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In(ms?) » {4 p]-T 35 % 5.2440.87 In(ms?) > pi& % 0.148 » &7 > 1n
LF& bg ¥ eree s o B4 o F p A%t#icie(In HF) % p| L%
5.56£1.02 In(ms?) » {8 p]-T 35 5 5.5840.98 In(ms?) > piE 5 0.815 >
57 %450 In HF & & % M e % o In nLF# 8T 2 5 3.5020.65
In(n.u.) > BT ¥ % 3.6440.58 In(n.u.) > pi& 5 0.141 > B 77 $°
In nLF& & ¥ 4 2% o In nHF % BT 5 5 4.01£0.48 In(ms?) »
fs BT 35 % 3.9340.49 In(ms?) > piE 5 0.141 > &1 ¥ In nHF &
B ancg e MBI f ReciEn (LF/HF) BT 3535
-0.51£1.10 » 4 ip] T ¥5 5 -0.29£1.04 > pi& 5 0.106 » & 7 %% 1n
(LF/HF) & & % e 5 o
426 3MHz "fmp mep mis £ Bt
3MHz "% e o p 2 5 15 £ B fi o Sk B
() & &
{c 45 /& (SBP) # ] % 35 5 104£12 mmHg > {4 T ¥ 5 10411
mmHg p & % 0.541 > & 7 %4> SBP & & ¥ |4 thec % - 4736 /R (DBP)
] L 32 5 67111 mmHg 0 {5 BT 2 5 66211 mmHg > piE &

0.558 » Afm ¢ 456 B A ¥ M enec 8 o
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(=) X REPFE LT
T 3a.s g (MHR) 70 ip] T 2 5 72490/ 4 > (6 BT 38 % 72490 /4
piE 50.099 > B 30T 35 b g B F M ehec % o In SDNN# B
T 35 % 3.5440.29 (In(ms)) » {8 p]-T 5 5 3.6240.32 (In(ms)) » piE %
0.102 > & 57 %1%t In SDNN & &f & |3 et & o
(Z) v FREHE AT
B Zop AREEcE(n TP) w0 BT 35 5 6.3440.58 In(ms?) » {4 p]-T

¥5 % 6.5220.66 In(ms?) > piE 5 0.053 > &7 $7In TP & & ¥ {445

o4

T el e AY HEITH L RS Fl o MOEH F p 2R EE(In LF)
% BT ¥ 5 4.68+0.77 In(ms?) » 15 #]F 53 5.05£0.90 In(ms?) » p
#<0.001 » B %50 In LEH# 4 & 3 BEF A1 5 o B 45 2
B 2R 4@ (In HF)% jp) T 35 5 5.0540.87 In(ms?) » 14 BT 35 4
5.1040.80 In(ms?) » pid & 0.554 » &7 4+ In HF g & % 1% ehec
% o In nLF# BT 35 % 3.67+0.35 In(n.u.) » 13 ip]-T 5 % 3.8440.31
In(n.w) > p& % 0.006 &7 3t In nLF+F 2 & 5 B F PR
% o In nHF % 3] $5 % 4.04+0.26 In(ms?) » {4 T 35 % 3.89+0.30
In(ms?) > piE 5 0.002 > 57 > InnHF ™ "% > ¥ & 3 3% (5t

LA MBHEH S A En (LFHF) # 3T 353
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-0.3740.60 » 4 BT 35 5 -0.042£0.60 5 piE 5 0.002 > & 7 %3t 1In

(LF/HF) + & > 2 B4 EFMH AL A -
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Table 4.4
Changes in blood pressure and measures of heart rate variability (HRV) in response to ultrasonic stimulation within Zhaohai groups
. . Circular massage Sham US IMHz C US 3MHz C US 1MHz P US 3MHz P US
variables time
(n=26) (n=26) (n=24) (n=28) (n=25) (n=27)
Physiological effect (Blood Pressure)
SBP (mm-Hg) before 104+ 14 110+ 19 104 £ 15 105+12 105+ 14 104 +£12
after 102+12 106 + 18 102+15 102+12 105+ 15 104 +£11
p® value 0.018* 0.001** 0.188 0.003** 0.638 0.541
DBP (mm-Hg) before 66 £ 12 69 £ 15 64 +£13 66+ 12 66+ 12 6711
after 65+ 12 68 £ 15 63+12 66+ 11 65+11 66+ 11
p® value 0.002%* 0.087 0.614 0.769 0.677 0.558
Heart Rate variability (time domain)
. . before 73+£6 73+£8 72 + 8 70+9 71+10 72+9
MER (beatmun) 7246 7148 71+8 69+ 8 70+ 10 7249
p® value 0.013* 0.003** 0.054 0.152 0.009** 0.099
SDNN (ms) before 3256+ 1223 3276+9.27 35.70+£846 3734+8.83 4430+1520 39.95+11.50
after 3741 £ 11.05 3523+7.85 3921+£10.32 3830+£9.26 44.65+13.50 39.37+13.90
p® value 0.005%* 0.062 0.067 0.495 0.946 0.064
In SDNN (In(ms)) before 3.41+0.38 3.45+0.28 3.55+0.22 3.59+0.24 3.73+0.35 3.54+0.29
after 3.57+0.35 3.54+0.23 3.64 £0.25 3.62+0.26 3.76 £0.30 3.62+0.32
p’ value 0.001** 0.060 0.074 0.504 0.554 0.102

Note.* p<.05; ** p<.01 significantly different. %p : p value using Wilcoxon signed-rank test; 2p: p value using paired t-test.
Values are mean+SD. US: ultrasound ; C_US: continous wave ultrasound; P_US: pulsed wave ultrasound.
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Table 4.4 (Continued)

Changes in blood pressure and measures of heart rate variability (HRV) in response to ultrasonic stimulation within Zhaohai groups

variables time

Circular massage

Sham US
(n=26)

IMHz C US
(n=24)

3MHz C US

(n=26) (n=28)

IMHz_ P US
(n=25)

3MHz P_US
(n=27)

Heart Rate variability (frequency domain)
596.15 £ 502.37 553.73 +324.21 648.83 +330.24 707.07 +369.74 1020.80 + 729.26 676.44 +488.11
741.58 +£408.27 609.50 + 283.19 800.63 + 452.89 743.93 + 348.54 1007.04 + 621.78 857.30 + 750.89

before
after

p“ value
before
after

pP value
before
after

p? value
before
after

pP value
before
after
p*value
before
after

pP value

TP (ms?)

In TP (In(ms?))

LFP (ms?

In LFP (In(ms?))

HFP (ms?)

In HFP (In(ms?))

0.005%* 0.187 0.072 0.452
6.11 £0.77 6.17 £ 0.56 6.38 +0.44 6.44 +0.50
6.43 £0.71 6.31 +£0.46 6.56 £ 0.50 6.50+0.48

0.001%** 0.109 0.071 0.316

138.54 + 133.76 130.35 + 88.98
208.54 £ 179.40 129.77 £79.28

150.58 £ 112.11 212.11 + 194.68
177.29 £ 136.72 174.64 + 144.70

0.001** 0.904 0.130 0.092
4.54+ 091 4.56 £ 0.68 4.79 £ 0.67 5.09+0.73
5.01 +£0.89 4.71 £ 0.56 4.96 + 0.64 4.95+0.61
<0.001** 0.473 0.152 0.237

197.23 £179.31 153.73 £120.52 215.13 £ 170.16 227.00 = 156.67
205.85+£167.02 172.73 £139.63 212.96 + 162.49 247.14 +171.28

0.431 0.155 0.587 0.322
4.89 + 0.95 4.72 + 0.86 4.99 + 0.99 517+0.77
498 +0.95 4.89+0.73 5.07+0.83 527+0.74

0.215 0.072 0.420 0.238

0.977 0.034*
6.69£0.72 6.34 +0.58
6.74 £ 0.60 6.52 +£0.66

0.493 0.053

266.44 +293.56 148.78 £ 157.01
271.24 +£247.38 229.93 +£249.70

0.581 0.002%**
5.04 £1.07 4.68+0.77
5.24+£0.87 5.05+0.90

0.148 <0.001**

407.96 +445.57 223.74 £223.02
390.76 + 335.29 227.81 +240.77

0.979 0.464
556 +1.02 5.05+0.87
5.58 £0.98 5.10+£0.80

0.815 0.554

Note. see Table 4.4
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Table 4.4 (Continued)
Changes in blood pressure and measures of heart rate variability (HRV) in response to ultrasonic stimulation within Zhaohai groups
variables time Circular massage ~ Sham US IMHz C US 3MHz C US [IMHz P US 3MHz P US
(n=26) (n=26) (n=24) (n=28) (n=25) (n=27)
Heart Rate variability (frequency domain)
nLF (n.u) before 42 £ 17 48 £ 18 46 =20 49 £21 40 £+ 23 42+ 14
’ after 50+15 46 + 16 48+ 18 43 + 17 44 + 22 49 + 14
p* value 0.001** 0.218 0.391 0.040%* 0.128 0.002%*
before 3.65+0.46 3.80 £ 0.38 3.71 £ 0.51 3.77+0.53 3.50 +£0.65 3.67+0.35
In nLF (In(n.u))
after 3.87+0.31 3.76 £ 0.37 3.78 £ 0.44 3.68 £0.45 3.64 +£0.58 3.84+0.31
pP value <0.001** 0.458 0.280 0.183 0.141 0.006**
before 58+17 52+ 18 54 £ 20 51 +21 60 +23 58+ 14
nHF (n.u)
after 50+ 15 54+16 52+ 18 5717 56£22 51+14
p? value 0.001** 0.218 0.391 0.040* 0.128 0.001%**
before 4.00 £ 0.36 3.88+0.43 3.91+0.44 3.85+0.45 4,01 £0.48 4.04 £0.26
In nHF (In(n.u))
after 3.85+0.37 3.94 £0.36 3.89 +£0.37 3.99+£0.32 3.93+0.49 3.89+£0.30
p? value 0.001** 0.163 0.757 0.016* 0.141 0.002**
LE/HF before 0.97 + 0.94 1.29+1.22 1.22+1.19 1.35+1.09 1.07 £ 1.31 0.83 £0.53
after 1.30+1.03 1.09 £0.95 1.18+0.82 0.94 £ 0.66 1.24+£1.28 1.13+£0.67
p“value 0.001%** 0.073 0.324 0.013* 0.247 0.002**
In (LF/HF) before -0.35+0.80 0.07£0.79 -0.20 £ 0.92 -0.08 £0.95 -0.51+1.10 -0.37 £ 0.60
after 0.03 £0.67 -0.17+£0.71 -0.11 £ 0.80 -0.32+0.76 -0.29 + 1.04 -0.04 + 0.60
p? value 0.001** 0.300 0.450 0.053 0.106 0.002**

Note. see Table 4.4
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BE B BEAP S 2 4% = £333 ot 0 ¢S E
% 2 7 (ANCOVA) » 540 & 45977 » BREL T At £
(standardized percentage change) > #cig % it & % &0 T 2%y A v &

fAEELF A1 (Mean%+tSD%) k£ 7 o Bk 4046 477 0 XA

e

ERE AT RS RIE)T B R B (R ) B
B oo wh ik Sa(i5 R ) IF B i A 0 A 3T 2 % #e(74 B ) 2. SPSS
kA7 te #7i8 enip 2 B 41 LS Mean + Standard Error(SE) % 7+ > & B~ ¥
Fu— o At L VLS Mean + Standard deviation(SD) % 1 0 ## 4%
e 7258 (4.)5r 0 B P ndk R & #ic(sample size) e
SD=SE x+/n (4.1)
(1) fesR -
Tesg/R(SBP)A 18 i8Rl i © % & ' 5 10315 mmHg > 42
F ok By e 5 10246 mmHg > IMHzi# 5L & 5 10345
mmHg - 3MHz:# 4 = 5 10245 mmHg > IMHz*% it =
10445 mmHg - 3MHz*% 4 * % 10545 mmHg > pi& 5 0.193 »

R k. 1}1‘@ S RIAFEE B b rBce R alER LR o
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(2) $HE
&3 R (DBP)# & 18 {2 Pl 1B : g A % 5 6444 mmHg > 42§
P8 IFA@?J At % 6544 mmHg > 1MHz:i § & * % 6544 mmHg >
3MHz:# 4 it 2 5 6624 mmHg - 1MHz*% fr it %2 5 6614
mmHg » 3MHz*% fimk % 5 6644 mmHg > pig 5 0.777 » T &
EREMNAFELSTELF 2 FHNLE -
(3) T gt
T 3o pr(MHR) 3 B (8 15 Rl & R B e L 7183
(beat/min) ~ 4 5§ i iy & 2 5 7143 (beat/min) » IMHzig Fok e
% 7143 (beat/min) ~ 3MHzig 3§ & & 5 7143 (beat/min) ~ 1MHz

7% oMk 2 5 7143 (beat/min) - 3MHz *% {7t e i 7143

tﬁ»
\“ﬁ*

(beat/min) - pi& % 0.880 > &g 71 T 35,0 B {8 R4 £ § Ble B
(4) In SDNN :
In SDNNZ¥ £ 15 13 8] i ¢ e 4% & o % 3.66+0.20 (In(ms)) ~ 42
% o 1 5 3.6120.20 (In(ms))~ IMHzidt 3 3 2. 5 3.6440.20
(In(ms)) ~ 3MHz:# & & % 5 3.58+0.20 (In(ms)) ~ IMHz?% ffFs %2

% 3.6240.21 (In(ms)) ~ 3MHz*% fb=. % 5 3.6340.20 (In(ms)) ° p

® 50.761 > A7 In SDNNSip| 3 B8t S e I i B ¥ 12 e g
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(5) In TP
In TP2 £ 15 13 8] & ¢ %42 2 5 6.6020.39 (In(ms?)) ~ 425 %
B 1 5 6452039 (In(ms?) ~ IMHzid & i 22 3 6.54£0.39
(In(ms?)) ~ 3MHz:i# § & 2 % 6.44+0.39 (In(ms?)) ~ IMHz?% s
® % 6504040 (In(ms?)) ~ 3MHz & "% @ & % 6.54+0.38

(In(ms?)) * pi& % 0.660 » &7 5,75 % p #2448 (In TP p| 24 &

(6) In LF
In LF B8R e @ s B 2 5 5.1910.50 (In(ms?)) ~ 42 F
e IF)‘%?I A1 % % 4.82+40.49 (In(ms?)) ~ IMHz:idt 4 4 &2 5 4.97+0.49
(In(ms?)) ~ 3MHz:# 4§ & & % 4.7540.50 (In(ms?)) ~ IMHz?% fiFs
&2 % 5.0720.50 (In(ms?)) ~ 3MHz & % fir 22 5 5.1440.49
(In(ms?)) > pE 5 0.060 > &g 7+ A7 F p R4 #ciE(In LF) 7]
AFEECLFEeFaEFILOLE - HFILL R (p<0.05)

AR % 0 doB4. 15 o
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In LF (In msz)

Circular  Sham 1MHz 3IMHz IMHz 3MHz
massage US cCUS cus PUS PUS

Group

B4l s x> B HEESFp AFHTHELE FRE RSPV R
Figure 4.1. comparison of LS means of In LF between six groups
using ANCOVA

Error bars represent standard deviation.

Overall ANCOVA p value is 0.060.

US: ultrasound ; C_US: continous wave ultrasound; P_US: pulsed

wave ultrasound
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(7) In HF

In HF 23 £ 1 1R B @ e 4% A % 5 5.1240.39 (In(ms?)) ~ 42 F
B e G 5.1740.40(In(ms?) ~ IMHzig i e 3 5.1320.39
(In(ms?)) ~ 3MHzi# § & % 5 5.1840.40 (In(ms?)) ~ IMHz*% i
2 % 518041 (In(ms?)) ~ 3MHz "% f= & 2 % 5.11+0.39
(In(ms?)) » pE % 0.937 > &1 B 5 p AR ¥ #ciE(In HF) (S 2

$§IE+

\\\Xr

WeFakxritaild .
(8) InnLF

In nLE2 £575 14 0] i iR B 2 3.9040.28 (In(n.w.)) ~ 423
R 1 e % 3.6940.29 (In(n.u.)) ~ IMHzid 3 '8 5 3.7620.28
(In(n.u.)) ~ 3MHz:# & * % 3.62+0.28 (In(n.u.)) ~ IMHz?% {71
® % 3764029 (In(nu)) ~ 3MHz % = i & % 3.8540.28

(In(n.u.)) > piE % 0.007 > & o7 In nLF{ B33 B & &

5

By

HMEFWOLRE o oRl42977
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5 »=0.008 p=0.054

In nLF (In n.u.)

Circular Sham 1MHz 3MHz 1MHz 3MHz
massage US C US C US P _US P_US

Group
Bl 42 PRiA R R R MM T R RES R ST R
Figure 4.2. Comparison of LS means of In nLF between six groups
using ANCOVA
Error bars represent standard deviation.
Overall ANCOVA p value is 0.007.
LS means illustrated between six groups are significantly different at
p<0.05 in the Sidak post hoc comparison.
US: ultrasound ; C_US: continous wave ultrasound; P_US: pulsed

wave ultrasound
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(9) In nHF
In nHF3% 515 18 Bl & © e 4% & 2 5 3.8110.28 (In(n.u.)) ~ 42 3
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In nHF (In n.u.)

Circular Sham 1MHz 3MHz 1MHz 3MHz
massage (0N} C US C_US P_US P US

Group

W43 AR BFFREFHESFp RPHELFREL T2 R
Figure 4.3. Compairson of LS means of In nHF between six groups
using ANCOVA

Error bars represent standard deviation.

Overall ANCOVA p value is 0.004.

LS means illustrated between six groups are significantly different at
p<0.05 in the Sidak post hoc comparison.

US: ultrasound ; C_US: continous wave ultrasound; P_US: pulsed

wave ultrasound
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Figure 4.4. Comparison of LS means of In (LF/HF) between six groups

using ANCOVA
Error bars represent standard deviation.

Overall ANCOVA p value is 0.001.

LS means illustrated between six groups are significantly different at

p<0.05 in the Sidak post hoc comparison.

US: ultrasound ; C_US: continous wave ultrasound; P_US: pulsed

wave ultrasound
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p=0.022
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Figure 4.5. Comparision of LF between six groups using
standardized percentage change
Error bars represent standard deviation.
Overall ANOVA p value is 0.013.
Means illustrated between six groups are significantly different at p<0.05
in the Sidak post hoc comparison.
US: ultrasound; C_US: continous wave ultrasound; P_US: pulsed

wave ultrasound
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Figure 4.6. Compairsion of nLF between six groups using standardized
percentage change
Error bars represent standard deviation.
Overall ANOVA p value is 0.023.
Means illustrated between six groups are significantly different at p<0.05
in the Sidak post hoc comparison.
US: ultrasound; C_US: continous wave ultrasound; P US: pulsed

wave ultrasound
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Figure 4.7.Comparision of LF/HF between six groups using
standardized percentage change
Error bars represent standard deviation.
Overall ANOVA p value is 0.009.
Means illustrated between six groups are significantly different at p<0.05
in the Sidak post hoc comparison.
US: ultrasound; C_US: continous wave ultrasound; P US: pulsed

wave ultrasound
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Table 4.5

Blood pressure (BP) and measures of heart rate variability (HRV) adjusted for baseline measurement in response to
ultrasonic stimulation between Zhaohai groups

Circular massage Sham US IMHz C US 3MHz C US IMHz P US 3MHz P US
Variables (n=26) (n=26) (n=24) (n=28) (n=25) (=27 ONCOVA

LS mean = SD LS mean = SD LS mean &= SD LS mean £ SD LS mean & SD LS mean & SD p value
SBP (mm-Hg) 103+5 102+ 6 103+ 5 102+5 104 £5 105+5 0.193
DBP (mm-Hg) 64 + 4 65+ 4 65+ 4 66 + 4 66+ 4 66+ 4 0.777
MHR (beat/min) 71+3 71+£3 71 +3 71+£3 71+3 71+3 0.880
In SDNN ( In(ms)) 3.66 +0.20 3.61+0.20 3.64+0.20 3.58+£0.20 3.62+0.21 3.63+£0.20 0.761
In TP (In(ms?)) 6.60 = 0.39 6.45+0.39 6.54 +0.39 6.44+£0.39 6.50 £ 0.40 6.54 £0.38 0.660
In LH (In(ms?)) 5.19+0.50 4.82 +0.49 497 +0.49 4.75+0.50 5.07+£0.50 5.14+0.49 0.060
In HF (In(ms?)) 5.12+0.39 5.17+0.40 5.13+0.39 5.18+0.40 5.18+0.41 5.11+£0.39 0.937
In nLF (In(n.u.)) 3.90+0.28 3.69+0.29 3.76 £0.28 3.62+0.28 3.76 £0.29 3.85+£0.28  0.007**
Ln nHF (In(n.u.)) 3.81+0.28 3.99+0.28 4.01 £0.27 4.06+0.28 3.89+0.28 3.83£0.28  0.004**
In (LF/HF) 0.09 +0.48 -0.30+£0.48 -0.16 £0.48 -0.44 £0.48 -0.11 £0.48 -0.03+0.48  0.001**

Note. * p<.05; ** p<.01 significantly different. LS mean: Least square mean; SD: standard deviation
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Table 4.6

Standardized percentage change (/\%) in blood pressure (BP )and measures of heart rate variability (HRV) in response to
ultrasonic stimulation between Zhaohai groups

Circular massage Sham US IMHz C US 3MHz C US IMHz P US 3MHz P US
Variables (n=26) (n=26) (n=24) (n=28) (n=25) (n=27) ANOVA
Mean + SD Mean + SD Mean + SD Mean + SD Mean + SD Mean + SD p value
/A\SBP (%) -2.02£4.04 -3.41 £ 4.66 -1.55+£8.05 -3.06 + 4.54 -0.64 £ 6.44 0.11+3.80 0.140
/\DBP (%) 271+340  -1.91+576  -0.17+8.06 0.75+8.57  -044+826  -093+7.92  0.571
/AMHR (%) -1.92 + 3.56 -2.33 £3.33 -1.53 £3.31 -1.23+£3.96 -1.80£3.11 -0.82 +4.87 0.751
/ASDNN (%) 19.65+28.09 11.78+27.54 11.87+25.56 3.73+£18.06  4.04+2.19 11.74 £28.37 0.202
/TP (%) 50.39+69.37 28.80+75.46 3327+64.11 12.53+39.81 13.20+50.78 35.19+70.15 0.234
ALH (%) 81.25+96.82 15.97+53.96 37.86+83.68 6.12+88.29 49.57+93.75 64.06+86.77 0.013*
AHF (%) 14.37+38.14 31.08+69.64 19.56+62.03 20.05+51.05 13.28+57.75 1532+52.42 0.877
/AnLF (%) 31.77+46.94 -036+28.81 12.09+4221  -2.64+39.25 2693+67.81 23.57+40.42 0.023*
/AnHF (%) -12.79+17.28 8.63+22.64 36.14+166.47 2046+39.66 -4.66+24.46 -11.72+17.90 0.081
ALF/HF(%) 63.20 = 80.93 1.60+53.99 2540+7854 -497+63.64 5620+127.63 56.13+95.68 0.009**

Note. * p<.05; ** p<.01 significantly different. SD: standard deviation



43 ¥ vg g p A gk g2 dp b
PHA BRBHCE A R Ao ¥ 2 $33397 0 B ok 4T
a0 T e T
431 *ERAEEN DS L R
g 4 3% A e (circular massage group)iep 2_ 7w {8 X B iR > B K B
=
() =&
1z %5 & (Systolic Blood Pressure , SBP) @ ] T 35 5 102411
mmHg > SBP {8/p]-T 5% 101+11 mmHg > pig % 0.221 » & 77 ¥>°
»]{ﬁ”ﬁ@ & B F M et ® o 475k B (Diastolic Blood Pressure, DBP)
= plL 35 % 6549 mmHg » DBP {8 R 355 6449 mmHg » pi& %
0.126 » B 77 %+ 4756 B i B 5 3 chic 8 o
(Z) wFRAPFE L7
I 35w p¢(Mean Heart Rate, MHR) = jp|-F 35 5 7148t /4 » MHR
(51T 305 T0L80 /4 0 piE 5 0.005 » BT 0 T BT 5 2
B4 R F A A o In SDNN# 2| T #5 5 3.46£0.34 (In(ms)) »

(5 3p] T 39 5 3.5620.33 (In(ms)) » pi& 5 0.015 » 57 %435 In SDNN

FE B REFEATAA -

129



Bt K p ZR4t#c@(In TP) % gL 5 5 6.17+0.69 In(ms?) » 14 BT
¥ 5 6.3940.66 In(ms?) > pi& 5 0.006 » &% $4>* In TP+ < » ¥ 2
BEBAIAE o M Fp A¥EcE(n LF) R T35
4.6310.90 In(ms?) » 4 p]L 35 5 4.9940.85 In(ms?) » pi&<0.001 -
Br st InLFR S0 B BEFH AP LA B S P A
& (In HF)# B T ¥5 % 4.85+0.97 In(ms?) > {4 BT 5 % 5.01+0.87
In(ms?)+ pi& 5 0.059 & 1 > In HF & & ¥ M e o InnlF +
BT 325 3.7310.39 In(n.u.) > 18 7R]L 355 3.8440.34 In(n.u.)  piE &
0.022 > %57 ¥t InnLF+ 2 » ¥ B 5 BEF P E & o InnHF %
BT 35 5 3.9740.34 In(ms?) » 14 iR 35 4 3.8740.30 In(ms?) > p i 5
0.004 » A7 44> InnHF ™ " » ¥ & 4 BEE M U & o M B
Fob g AR #cEIn(LF/HF) = BT 355 -0.2410.71 » (&R 355

-0.03£0.71 » pi& % 0.008 > %+ ¥ > In(LF/HF) + 2 > * E 5 ¥

st 2l 2 X
'ri..vu‘a B ;R °

432 RHhEmIEEp BELE R
A2 5 i i &) J2(sham ultrasound group) e 2 % 15 £ R0 g0
* R

(-) = &

130



SBP = B T 32 5 106£15 mmHg > SBP {& B L 35 5 104%13

mmHg > pi& 5 0.016 > B $30 e R T % > 2 8§ MF A

|

& #& o DBP# | T 35 % 67+£12 mmHg - DBP {4 gL 35 4 66112
mmHg > p & 5 0.029 » Bim ¥ 4038 R T 0 ¥ OB A E
(=) X REPFE LT
MHR 5 p] T 32 5 7147=0 /4 » MHR# BT 325 7027 /4 » pE &
0.015 » BF 77 $43- T 3w BT %5 » ¥ 4 B % M %33 & o SDNN#
BT 329 5 3.46+0.44 (In(ms)) » In SDNN & iB] T 5 % 3.46+0.43
(In(ms)) » p& % 0.996 » & 7= %4> In SDNN& & ¥ |4 e o
(2) “FFRAFEE L7
B % p AR E(nTP) # BT 5% 6.1940.87 In(ms?) > In TP
BT 355 6.17£0.87 In(ms?) » p & 5 0.781 > & 77 ¥t In TP & &g ¥ 14
TS o MATH K A AR ¥ @ (In LF) % BT 35 % 4.714£0.98
In(ms?) > In LF{$ p]X 325 4.70£1.04 In(ms?) > piE 5 0.937 » B+
30 In LF & 38 F e o 347 & f 2R %@ (In HF) % | T 15
% 4.54+1.29 In(ms?) > In HF 4 ;BT 35 % 4.5941.21 In(ms?) > p& %
0.537 > B 7+ %+ In HF & & ¥ M chec % o In nLF# p| T 5 5

3.90£0.37 In(n.u.) > In nLF{ T 25 3.914£0.33 In(n.u.) > piE 5

131



0.951 » & 57 ¥>%In nLF & & ¥ [+ e % o In nHF % jp] T 35 3
3.75£0.50 In(ms?) > In nHF s ] 32 5 3.81£0.36 In(ms?) > piE 5
0.302 > 8% 4> In nHE & 38 F M et o M B 455 300 f SR ¥k
& In (LF/HF) % T 2% 0.15+0.85 > 15 B L 2 5 0.10£0.68 » pi& 4
0.536 » & 71 ¥+ In (LF/HF) & & ¥ e 8 o
433 1IMHz ¢ §helep s L 2 1 &
IMHz ¢ il elep 2 w8 L B v > B BT ¢
() =&
SBP # jp| T 35 % 103+£13 mmHg » SBP {$ B T 35 3 102+12
mmHg > piE % 0.026 > Bfm $30{eiER T o B B F AR
% o DBP # jp|T 35 % 64+11 mmHg » DBP % BT 5 5 64412
mmHg > p& % 0.861 » BT 43" 4758 B & B F e o
(=) ©FREPFE LT
MHR 7 jB] T 35 % 70£11=c /4 » MHR S BT 32 5 69+11=/4 » p
50003 AT TE > L BEEMHAILE o In
SDNN 7 jB] T 32 4 3.46+0.44 (In(ms)) > In SDNN ¢4 ip] T 2 4

3.49+0.32 (In(ms)) * pi& 5 0.321 » &7 %> In SDNNA& & % |+ ch

;ié%é* °

132



B Fp ARE#EcE(In TP) = BT 355 6.19£0.88 In(ms?) » In TP
PlT 325 6.2520.64 In(ms?) > piE 5 0.460 > & £ In TPE & ¥ &
R o MAE S F p A4 HE(n LF) % p T 35 5 4.6940.94
In(ms?) > In LF 5 ip]-X 2 5 4.7840.80 In(ms?) * pi& % 0.401 » &7
>0 In LF @ 8 F 2 ave o347 F p R E (In HF)# ]+ 32
5 4.8410.97 In(ms?) > In HF{$ BT 32 5 4.831£0.88 In(ms?) » piE &
0.930 > & 1 ¥ > In HF & & ¥ |+ e % o In nLF# | T 5 3
3.78+0.40 In(n.u.) > In nLF% p|-T #2 % 3.82£0.38 In(n.u.) » piE &
0.437 » &1 ¥>°In nLF & & ¥ (£ e:c % o In nHF % p| T 35 5
3.93+0.30 In(ms?) > In nHF {4 ip| = 35 5 3.88+0.36 In(ms?) > p &
0.290 > & 77 $+>In nHF & & % [ crec 8§ o B 45 9 Fvb p A%tk
& In (LF/HF) # T 5 % -0.15£0.70 » In (LF/HF) % @] T 2 4
-0.06£0.73 » piE 5 0.350 - % 7+ 4> In (LF/HF) & % ¥ e g -
434 3MHz oo p w{s LB 1L
3MHz s e iop 2 w15 £ B » B % &1 ¢
() =&
SBP # i T 35 % 108+14 mmHg > SBP {5 i T 35 2 106+13

mmHg > piE 5 0.108 & 77 ¥+ {25/ & 4 ¥ 14 % - DBP W

133



BT 32 % 68113 mmHg » DBP {¢ B 355 6712 mmHg > piE 3
0.788 » B o7 ¥ 403 B g F Mo g o

(Z) “FREFRELT
MHR % ] 35 % 74411 /A » MHR BT 32 % 724100 /4 » p
©5 0004 B HNTIHCHTE > L) MEFREPLE - In
SDNN 7 jp] - 35 % 3.40+0.38 (In(ms)) > In SDNN s ip| * 32 4
3.48+0.39 (In(ms)) > pi& % 0.074 > % 5+ ¥3%In SDNN & &8 % |4 1
ER

(Z) ~FREHE LT
Wt F g AREHECE(In TP) + BT 35 5 6.07+0.76 In(ms?) » In TP
Bl 35 % 6.2240.80 In(ms?) > pie 5 0.119 > A1 430 In TP& A F |2
T o MAE S F p AR #cE(In LF) @ Bl T 5 5 4.5440.75
In(ms?) » In LF {4 jp]-T 35 % 4.65£0.80 In(ms?) > pi& % 0.085 » & 7+ %+
3 In LF& B ¥ B eee % o 345 5 p R4 8@ (In HF) p| T 32
% 4.7240.94 In(ms?) > In HF#$ BT 32 5 4.724£0.99 In(ms?) » pE &
0.958 » & ot ¥+>>In HF & % ¥ |+ e % o In nLF# | T 35 5
3.7240.39 In(n.u.) > In nLF{$ /BT 25 3.83£0.31 In(n.u.) ’ piE &
0.046 > A7 ¥t InnLF ¢+ = » ¥ B3 BF P A & o InnHFw

BT 33 5 3.9840.31 In(ms?) > In nHF {¢ B T 32 5 3.9010.37

134



In(ms?) » piE % 0.069 » & 77 4> In nHF & & F {3 gnec % o K34
50t g AR E In (LE/HF) % T 35 5 -0.2740.69 - In (LF/HF)
15 R 325 -0.0720.67 » piE 5 0.048 » & 5w 43 In (LF/HF)+ 2 >
PEGTHEFEATRLA -
43,5 1MHz "% fmp 2 e phoav (8 £ B b fin
IMHz *%ffr e p 250 (5 £ By i B %7
() =&
SBP # jp| T 35 % 10314 mmHg - SBP 5 jp| T 35 % 103+13
mmHg » piE 3 0.702 » &7 $0 {458 & & ¥ |22 % - DBP %
BT 325 65£10 mmHg > DBP 2 B|L 5% 64+9 mmHg» piE &
0.851 > Bf 7 ¥+ 4756 R 1 BF F M et i o
(=) wFREPFE LT
MHR # | T 2 5 7148=c /4 » MHR & B T 2 5 7075 /4 » piE
20.102 > B o7 4> T 308 B F M e o In SDNN# BT 55
3.49+0.34 (In(ms)) > In SDNN#& g 35 % 3.5940.29 (In(ms)) * p &
50.029 > BT ¥ InSDNN}F 2 » ® B 4 BFH B F & o

i

(

B p AREHECE(n TP) # L 325 6.26£0.70 In(ms?) > In TP

(50T ¥ % 6.4840.59 In(ms?) » p & 5 0.028 » &5 77 ¥4 In TP+ = »

135



PoE

v oo MAEF K p R 4t#cE(In LF) T o

b
2
=i
TE
o
-l
—
fm\:\,
T

% 4.80+0.92 In(ms?) > In LF{ ] 35 5 4.95+0.91 In(ms?) > pE %
0.234 > Bfm ¥ In LFE B F M eree % o 345 5 p A% #iE(n
HF) % jp] T 5 5 4.9840.89 In(ms?) » In HF {4 ;¢ 35 5 5.12+0.71
In(ms?) » pi& 5 0.234 > 77 > In HF & & ¥ (£ 53¢ % - In nLF
w0 P T 5 % 3.7440.46 In(n.u.) 0 In nLF (& B T 32 5 3.74+0.47
In(n.u) > piE %0951 » &7 4> In nLF & & ¥ |4 72 % o In nHF
w0 P L 39 5 3.91+0.46 In(ms?) > In nHF 74 ip] < 5 % 3.91+0.41
In(ms?) » pi& % 0.919 » 377 % In nHF 2 & 2 chec 5§ o < 3 47
5 %L X448 & n (LF/HF) # ) 35 % -0.17+0.89 » In (LF/HF)
(43P 355 20.17+0.85 » piE % 0.993 » 37 7% ¥+ In (LF/HF) & 38 %
43.6 3MHz g mep mis £ Bt
3MHz "% e e ph 2_ s fs 2 By > B % Bo7 ¢
() =&
SBP # jp| T 35 5 104+11 mmHg - SBP {5 i T 35 % 10311
mmHg » pf& 5 0.296 » 37 4§ e 45/% /8 57 F |23 % - DBP
BT 35 % 65410 mmHg » DBP (4R 355 64110 mmHg » pE &

0.456 » A m 3¢ 5956 B i B F M 8 o

136



(=) wFREPFE LT
MHR 3 p] T 32 5 70+8=0 /4 »MHR (& | T 35 5 69+8=¢ /4 »pid 4
0010 » B3>t T3 peT % » ¥ B4 BEMHUIFA A o In
SDNN % B T $2 4 3.42+0.42 (In(ms)) > In SDNN % jp| T 5 %
3.48+0.41 (In(ms)) » p& % 0.192 » & 77 $+**In SDNN & & & |+ ¢

;3:%‘ °

2N

) R R ATE A

Ju

(
B X AREEE(n TP) = p L 355 6.07£0.89 In(ms?) » In TP
(53T 5% 6.2140.84 In(ms?) » piE % 0.191 » 377 %4+ In TP ju &F
F Ao o MUEF K p A RE(n LF) w0 p) T 25 4.52+41.02
In(ms?) » In LF{% BT $55 4.67+0.84 In(ms?) * p & 5 0.131 » 357
$30In LF® B % e o 342 5 p 2R 5@ (In HF) % R -F
32 % 4.5611.28 In(ms?) > In HF £ B L 35 5 4.78+1.22 In(ms?) > p &
50004 A7 HInHF S 2 > 7 54 BF P44 & o InnlF
W P T 359 % 3.8140.36 In(n.u.) > In nLF & @] 35 5 3.77+£0.39
In(n.u.) > piE 5 0.332 > & 77 ¥ In nLF & & ¥ {4 2% o In nHF
P T 39 % 3.8940.37 In(ms?) > In nHF {4 jp] T 2 5 3.90+0.47
In(ms?) » pi& % 0.864 » & 77 ¥>%In nHF & B¢ F {4 e g o X B 4F

3ol g AR #EciEIn (LF/HF) < 55 -0.08+0.72 > In (LF/HF)

137



(5T ¥ % -0.1120.83 > pE 5 0.761 » A5 7 %>+ In (LF/HF) & & %

:H_E’-h;i f;’é‘ o

138



6¢l

% 4.7
SRR AR L TIEF R R BB R

Table 4.7
Changes in blood pressure and measures of heart rate variability (HRV) in response to ultrasonic stimulation within Shenmai groups
variables fime gg:ggg ShamUS  IMHz C US 3MHz C US IMHz P US 3MHz P US
(n=28) (n=26) (n=26) (n=29) (n=24) (n=27)
Physiological effect (Blood Pressure)
SBP (mm-Hg) before 102 +11 106 = 15 103+13 108 + 14 103+ 14 104+ 11
after 101 £11 104+ 13 102+ 12 106 £13 103+13 103 +11
p® value 0.221 0.016* 0.026* 0.108 0.702 0.296
DBP (mm-Hg)  before 65+9 67+ 12 64+11 68+ 13 65+ 10 65+10
after 64 +9 66 £ 12 64 £ 12 67+12 64+9 64 £ 10
p® value 0.126 0.029* 0.861 0.788 0.851 0.456
Heart Rate variability (time domain)
. . before 71 £8 T1£7 70+ 11 74 £11 71 £8 70£8
MHR (beat/min) q; 70+ 8 70+ 7 69+ 11 72410 70+7 69+8
p?value 0.005%* 0.015%* 0.003** 0.004%** 0.102 0.010%*
SDNN (ms) before 33.76 £12.96 34.61 £14.03 34.78+16.58 32.27+12.87 34.61+11.74 33.03+12.72
after 37.03+13.67 3447+13.88 3456+12.01 3526+1528 37.86+11.03 34.86+13.18
p® value 0.027* 0.829 0.849 0.027* 0.081 0.163
In SDNN before 3.46+0.34 3.46+0.44 346 +0.44 3.40+0.38 349+0.34 342+0.42
(In(ms)) after 3.56+033 3464043 3494032  348+039  3.59£029  3.48+041
pPvalue 0.015% 0.996 0.321 0.074 0.029* 0.192

Note.* p<.05; ** p<.01 significantly different. % : p value using Wilcoxon signed-rank test; ?p: p value using paired t-test.
Values are mean+SD. US: ultrasound ; C_US: continous wave ultrasound; P_US: pulsed wave ultrasound
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Table 4.7(Continued)

Changes in blood pressure and measures of heart rate variability (HRV) in response to ultrasonic stimulation within Shenmai groups

variables time

Circular massage

Sham US
(n=26)

IMHz_C_US 3MHz C_US

(n=28) (n=26) (n=29)

IMHz P US 3MHz P US
(n=24) (n=27)

Heart Rate variability (frequency domain)

TP (ms?) before 617.75 +536.15 662.65 +579.82 714.54 £769.54 570.59 £479.41 650.46 + 449.88 594.33 + 516.29
after 761.96 £ 675.63 653.27 +£296.81 640.58 +£514.87 704.38 £716.59 770.63 +492.04 659.19 +486.45
p® value 0.018* 0.919 0.648 0.030* 0.097 0.259

In TP (In(ms?)) before 6.17 £0.69 6.19 + 0.87 6.19 = 0.88 6.07 £ 0.76 6.26 +0.70 6.07 £ 0.89
after 6.39 +0.66 6.17 £ 0.87 6.25 + 0.64 6.22 +0.80 6.48 +0.59 6.21 +0.84
p’ value 0.006** 0.781 0.460 0.119 0.028 0.191

LF (ms?) before 159.11 £199.47 174.62 £ 189.98 191.92 +£324.86 116.28 £106.18 179.08 + 175.84 152.52 +213.61
after 216.68 +253.44 186.08 +£240.58 168.12 £ 168.00 157.79 £214.71 208.13 +223.59 149.26 + 145.26
p® value 0.001** 0.509 0.749 0.214 0.378 0.203

In LF (In(ms?)) before 4.63 +0.90 4.71 £0.98 4.69 + 0.94 4.54+£0.75 4.80+0.92 4.52+1.02
after 4.99 £ 0.85 4.70 £ 1.04 4.78 +£0.80 4.65+£0.80 4.95+0091 4.67+0.84
pbvalue <0.001** 0.937 0.401 0.085 0.234 0.131

HF (ms?) before 201.36 +238.14 180.96 +£280.25 196.66 +217.57 184.21 £242.41 215.13+207.86 168.26 + 195.45
after 221.04 +£233.84 168.58 £234.12 182.77 +£200.34 202.17 £325.57 214.25+163.47 190.48 + 163.01
p® value 0.025%* 0.809 0.819 0.503 0.830 0.006**

In HF (In(ms?)) before 4.85+0.97 4.54 +1.29 4.84 £0.97 4.72+0.94 4.98 +0.89 4.56+1.28
after 5.01 £0.87 4.59 £ 1.21 4.83 £0.88 4,72 +0.99 5.12+£0.71 4,78 +£1.22
p’ value 0.059 0.537 0.930 0.958 0.234 0.004**

Note. see Table 4.7



vl

% 47(F)

R N AT LTI Bk RE G RE R

Table 4.7(Continued)
Changes in blood pressure and measures of heart rate variability (HRV) in response to ultrasonic stimulation within Shenmai groups
: . Circular massage Sham US IMHz C US 3MHz C US 1MHz P US 3MHz P_US
variables time
(n=28) (n=26) (n=26) (n=29) (n=24) (n=27)
Heart Rate variability (frequency domain)
LF norm (n.u) before 44 + 16 53+19 47+ 16 44 £ 16 46+ 19 48 £17
after 49+ 16 52+ 16 49 + 17 48 +15 46+ 18 47 £18
p® value 0.006** 0.551 0.517 0.078 0.977 0.517
In LF norm before 3.73+£0.39 3.90+0.37 3.78 £0.40 3.72+0.39 3.74+0.46 3.81+0.36
(In(n.u)) after 3.84 +0.34 3.91+0.33 3.82+0.38 3.83+0.31 3.74+0.47 3.77+0.39
p’ value 0.022* 0.951 0.437 0.046* 0.951 0.332
HFnorm (n.u) before 56 £ 16 47+ 19 53+19 56+ 16 54+ 19 52+ 17
after 51+16 48 £ 15 51+17 52+ 15 54418 53+18
p® value 0.006** 0.551 0.501 0.078 0.977 0.597
In HF norm before 3.97+0.34 3.75+0.50 3.93+0.30 3.98 £0.31 3.91+0.46 3.890+0.37
(In(n.u)) after 3.87+0.30 3.81+0.36 3.88+0.36 3.90+0.37 3.91+0.41 3.90 +0.47
p’ value 0.004** 0.302 0.290 0.069 0.919 0.864
LE/HF before 1.01 £0.87 1.69+1.74 1.05+0.63 0.96 +0.66 1.29+1.56 1.20+0.92
after 1.26 +1.05 1.37+0.93 1.21+0.90 1.20+1.09 1.19+1.12 1.34+1.64
p® value 0.003** 0.551 0.424 0.084 0.738 0.851
In (LF/HF) before -0.24 £0.71 0.15+0.85 -0.15+0.70 -0.27+£0.69 -0.17+0.89 -0.08+£0.72
after -0.03+£0.71 0.10+£0.68 -0.06 £ 0.73 -0.07+0.67 -0.17+0.85 -0.11+0.83
p’ value 0.008** 0.536 0.350 0.048%* 0.993 0.761

Note. see Table 4.7
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Table 4.8

Blood pressure (BP) and measures of heart rate variability (HRV) adjusted for baseline measurement in response to
ultrasonic stimulation between Shenmai groups

Circular massage Sham US IMHz C US 3MHz C US IMHz P US 3MHz P US
Variables (n=28) (n=26) (n=26) (n=29) (n=24) (n=27) ANCOVA

LS mean £ SD LS mean & SD LS mean £ SD LS mean £ SD LS mean £ SD LS mean £ SD p value
SBP (mm-Hg) 103 +4 103 +4 103 +4 103+4 104 +4 103+4 0.748
DBP (mm-Hg) 65+4 64+ 4 65+4 65 + 4 65+ 4 65+ 4 0.930
MHR (beat/min) 70 £2 70+£2 70+£2 70+2 70+2 70+2 0.981
In SDNN ( In(ms)) 3.55+1.90 3.45+1.89 3.49+1.89 3.52+1.88 3.56+1091 3.50+1.87 0.310
In TP (In(ms?)) 6.38 +4.07 6.14 +4.08 6.22 £4.08 6.29 +4.09 6.40+4.07 6.27+4.10 0.218
In LH (In(ms?)) 4.99 + 0.49 4.64 +0.49 4.73 +£0.49 4.79 +0.50 4.81+0.49 4.76 +£0.49 0.195
In HF (In(ms?)) 4.92+0.39 4.77 +0.39 4.75+0.39 4.74+0.39 4.92+0.39 4.94+0.39 0.152
In nLF (In(n.u.)) 3.88+0.25 3.82+0.25 3.82+0.24 3.87+£0.25 3.77+0.24 3.74+£0.24 0.293
In nHF (In(n.u.)) 3.82+0.25 3.93+0.25 3.86 +£0.24 3.84+£0.25 3.91+£0.24 3.91+£0.24 0.465
In (LF/HF) 0.06 = 0.47 -0.12 £ 0.47 -0.04 £ 0.47 0.03+£0.47 -0.12+£0.47 -0.15+0.47 0.430

Note. * p<.05; ** p<.01 significantly different. LS mean: Least square mean; SD: standard deviation
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Table 4.9

Standardized percentage change (/\%) in blood pressure(BP) and measures of heart rate variability (HRV) in response to

ultrasonic stimulation between Shenmai groups

Circular massage ~~ Sham US IMHz C US 3MHz C US IMHz P US 3MHz P US SO
Variables (n=28) (n=26) (n=26) (n=29) (n=24) (n=27) » value
Mean + SD Mean + SD Mean + SD Mean + SD Mean + SD Mean + SD

/\SBP (%) -0.88 £3.80 -1.64 £3.33 -1.33 £3.04 -1.16£4.19 0.40 £+ 5.00 -0.78 £4.49 0.576
/A\DBP (%) -1.16 £5.24 -1.95+£6.18 -0.38£6.3 -0.93 £6.85 0.17+6.32 -0.88 £5.58 0.883
/AMHR (%) -2.03+£3.48 -1.43+£2091 -1.79 £2.96 -1.95+3.17 -1.33 £3.65 -1.58 £3.00 0.959
/\SDNN (%) 12.15 £22.46 1.58+17.92 530+19.21  11.11+£23.92 13.83+27.16 7.54+21.17 0.344
ATP (%) 35.14 £56.96 4.03 +36.31 1448 £4732 29.40+56.23 39.194+£75.06 33.54+£98.00 0.329
ALH (%) -58.10+76.29 -10.76 5421 -26.11£83.11 -4540+96.97 -3943+91.63 -30.52+£65.61 0.335
/AHF (%) 27.74£53.78 1233 +£42.64 5.81 +35.64 523+3473 38.89+111.85 33.29+4924  0.163
/AnLF (%) 15.56 £31.35 2.48 £22.67 9.06+39.57 16.16 £33.59 6.66 +38.18  -2.04+20.18 0.217
/A\nHF (%) -8.36+15.35 9.54+31.59 -243+£22.04  -5.61+22.72 5.47+32.31 525+3192  0.091
ALF/HF(%) 30.06 £57.05 416+46.76  25.62+80.01 38.17+7521 23.30+£90.51 7.56 £50.65  0.355

Note. * p<.05; ** p<.01 significantly different. SD: standard deviation
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Table 4.10

Summary results

Zhaohai acupoint Shenmai acupoint

Variables ["c T Spam | 1Mtz | 3MHz | 1Mz | 3MHz | crouse | Sham | IMHz | 3MHz | IMHz | 3MH2

massage usS CUS | CUS | PUS | P US | massage [N} CUuUs | CUS | PUS | PUS
SBP \/ v v \/ v
DBP v
MHR \ AN 4 v v vV, Vv v
InSDNN | A A A
In TP A A
In HF A
In nLF Aa b Aa| A A
In nHF Va Ab Val| V¥
In (LF/HF) | Aa b Aa| A A

Note. “ A’ ’represents mean values increased; “ ¥ ”mean values decreased in
response to ultrasonic stimulation with significant difference at p<.05 using
paired t-test or Wilcoxon signed-rank test within Zhaohai and Shenmai
subgroups. Also see table 4.4 and table 4.7

LS means or means (not shown) in the same row that do not share subscripts
differ at p< .05 in the ANCOVA (") or ANOVA (W) with Sidak post hoc
comparison between Zhaohai and Shenmai subgroups. Also see figure 4.2,
figure 4.3, figure 4.4, and figure 4.5

US: ultrasound ; C_US: continous wave ultrasound; P US: pulsed wave
ultrasound
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