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Abstract

Objectives : The purpose of this study was to investigate the effects of acupuncture stimulation and
relaxation therapy on autonomic nervous system for students with examination stress by HRV, PSV and to
find out relationship with anti-stress effect.

Methods : The study group consists of 42 students were classified into three groups randomly :
acupuncture stimulation group(male n=8, female n=6), relaxation therapy group(male n=8, female n=6) and
rest group(male n=8, female n=6).

Using heart rate variability and pupil size variability, we measured the value of HRT, SDNN, SDSD,
LF norm, HF norm, LF/HF ratio, Pupil area, and compared the changes the sympathetic- parasympathetic
activity. Measurement value were compared before and after, during midterm examination and normal
times.

Results :

1. HRT, LF/HF ratio, LF norm of acupuncture group was significantly decreased and HF norm were
significantly increased in HRV after acupuncture stimulation at a term of examination. While variables of
the other group were no significantly different.

2. SDNN of acupuncture group were significantly increased in HRV after acupuncture stimulation at
normal times.

3. Pupil area, LF norm, HF norm of three group were no significantly different in PSV at a term of
examination.
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4. Pupil area of relaxation group were significantly decreased in PSV at normal times. While variables

of the’othér group were no significantly different.

5. HRT of rest group were significantly decreased in HRV between three groups at a term of

examination and normal times.

6. Pupil area of relaxation group were significantly decreased in PSV between three groups at a term

of examination and normal times.

Conclusion : The results suggest that acupuncture stimulation is associated with changed activity in
the sympathetic and parasympathetic nervous system. Measurement values of HRV and PSV are suitable to

estimate the activity of automatic nervous system.

Key words : Examination stress, heart rate variability, pupil size variability, acupuncture stimulation,
relaxation therapy, autonomic nervous system
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(1) NZFQ9E A (time domain analysis)
Mean HRT(mean heart rate), SDNN(stan-
dard deviation of the Ni< intervals), SDSD
(standard deviation of difference between
adjacent NN intervals)E A&3lo SHARR
g8},
(2) Fuh4g g4 (frequency domain
analysis)

VLF(power in very low frequency range:
0.040]8+9) 2AZut4 99), LF(power in low
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o3t AAA 280198 YH(progressive muscle
relaxation therapy)g W3l & gHo|Z(4&
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o] A3t chFig. 1.).

1 Pupil Size Measurement [Smin}
2. ECG Meaaremert [5min] 1

prick acupuncture

pul ot acupuncture

regting sde  measurement |

meagrement 2

Fig. 1. Whole Flowchart of an Experiment

Table 1. General Characterics of Student Group

Acupunct Relaxation Rest

Character
stics ure therapy
n=14 n=14 n=14
Age
(Mean * 2738 +332727 £+ 352779 + 35
S.D.yrs)
Sex
male 8 8 8
female 6 6 6

Table 2. Comparison of Score of Stress Perception
among - Three -group

Group GARS
(Mean + S.D)
Acupuncture(n=14) 415 + 0.56
Relexation therapy(n=14) 420 + 0.56
Rest(n=14) 4.07 + 048
P-value* 0.807

* . P value of Kruskall-Wallis test

w
3
n
—
[aary
o
flo
L
o
o
b4t4
o
&

o

HA Z+ FolAM & S8 o] tidt Mean
Standard deviationg 15t 83 HAF9)
H] 31 &= Wilcoxon singed ranks test& AF23l%

H

I, A & Alol9] vji+= Kruskall-Wallis test
2 AFP3te] P-value7t 0.05 mjqiel AL o
ol g Ao sl

mz =
1. Yus s3

AP A Fo| 27.38:3.3 A, o|lg LW

o] 27.27+3.5 M|, FAFo] 27.79:3.5 AF L
o Age A & 25 9& 89, oz 6%l
t} (Table 1.)

A2EF 2 AZHZ(GARS)= F 84 75 F
A 159 B AAog Lale 2EH 2

3 FE9 ARt Bristc APLS
4.15+0.56, o] YTL 4.20+0.56, FAEL
4.07+04802 A 27t &93t Aol= ¢t
(Table 2.).
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Table 8. The Comparison of HRV among Three groups at a-term-of Examination

M- HST - 047 AR

Item of

At a term of examination’

HRV Group Bofore Aftor P-value
RT Actpuncture 68.95:6.59 66.89:5.17 0.035
(beats/min)  Relaxation(n=14) 68.138.49 68.48+9.20 0.609
Rest(n=14) 70.72+9.64 69.63+9.26 0.753

P-value” 0.322 0.420
» Acupuncture 30.09+13.47 42.84+36.62 0.087
s&ﬁ?‘ Relaxation 52.61+70.76 45.78+37.83 0.140
Rest 68.55+76.02 36.67+43.94 0.064

P-value” 0.525 0.487
Acupuncture 30.06+£22.18 42.00+42.96 0.116
S(Eil)) Relaxation 52.05:76.78 44.00+45.91 0.334
Rest 67.02+76.59 32.97+42.18 0.056

P-value 0.501 -0.432
Acupuncture 47.29+18.17 36.61+11.01 0.046
Uznf;"_‘)'m Relaxation 37.72+10.96 36.427.68 0.650
Rest 48.87+9.89 43.79+12.85 0.198

P-value” 0.037 0.139
Acupuncture 53.62+16.77 64.30+£10.78 0.039
ngnff?n Relaxation 64.10+10.40 65.09:8.02 0.650
Rest 53.08+13.54 61.32410.47 0.124

P-value 0.022 0.124
Acupuncture 1.16+1.00 0.62+0.30 0.046
LF/HF Relaxation 0.65+0.39 0.58+0.21 0.650
Rest 1.00+0.44 0.87+0.60 0.397

P-value 0.034 0.137

Mean HRT: mean heart rate, SDNN: standard deviation of the NN intervals, SDSD: standard deviation
of difference between adjacent NN intervals, LF norm: low frequency normalization, HF norm: high

frequency normalization, n.u.: normalized unit.
* : P value for Wilcoxon singed rank test
*>*=:P vz_alue for Kruskall-Wallis test

3. Alut0] E(HRV)

b AIETIZE E M 29 AlubHo|g H|m

ayl ool A Fo wimejA ojgrayol
LF norm, LE/HF7} 914 o7 wors, HF
norm& $-ol4 A &%t HRT, SDNN,
SDSDE $-oj3t #ol2 Ueix) gotck. %
ol%eo| A ¢ HRT, SDNN, SDSD, LF
norm, HF norm, LF/HF= $-2]3 xto| & et
WA gkt oy A5 Wsto] Yol 2
Aol wlal &% ¥ xS HRTS LF norm,

LF/HF7} §95tA] #4891, HF normo| &
o3t Z71stgl oy SDNN# SDSD= 9%
Zpol & JErA] otk ol awiFy FAT
2 RE 24 {3 AolE YetHA Y3k
t}. (Table 3.)

L}, HAAL A e 4letHolE d|m

aw oMo Al ¢ HRT, SDNN, SDSD,
LF norm, HF norm, LE/HF:= §-2J3t Xol&

UethA efskch @ olF9) Al Fo) HRT,
SDNN, SDSD, LF norm, HF norm, LF/HF+=
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Table 4. The Comparison of HRV among Three groups at Normal times

Itfﬁ\;) f Group Before At normal times Aftor P-value
Actpuneture 72.27:8.12 70.07+46.49 0.530
HRT

(beats/min) Relaxation(n=14) 68.9849.25 66.99+7.16 0.328
Rest(n=14) 78.65+9.88 73.49+8.86 0.059

P-value 0.130 0.327
Acupuncture 30.68+20.70 49.14+48.89 0.023
S&SNF Relaxation 32.42+26.75 35.46+33.74 0.209
Rest 39.38+41.60 27.86+14.38 0.790

P-value 0.964 0.543
Acupuncture 33.45+35.55 51.44+59.26 0.239
S(gss? Relaxation 29.57+33.76 29.76+38.71 0.388
Rest 36.44+45.14 27.61+25.26 0.859

P-value 0.885 0.416
Acupuncture 36.76+10.56 40.01+10.58 0.239
lenﬁf“)m Relaxation 34.33+7.23 34.84+12.17 0.814
Rest 41.5148.96 37.85+12.16 0.213

P-value™ 0.130 0.327
Acupuncture 63.6249.52 60.05+9.59 0.209
Hlfnﬁ‘fl)”m Relaxation 66.48+8.74 66.45:12.62 0.937
' Rest 59.08+10.16 63.48+11.87 0.117

P-value™ 0.165 0.206
Acupuncture 0.61+0.27 0.72+0.35 0.347
LF/HF Relaxation 0.54+0.21 0.60+0.43 1.00
Rest 0.74+0.29 0.6410.31 0.131

P-value” 0.166 0.292

Mean HRT: mean heart rate, SDNN: standard deviation of the NN intervals, SDSD: standard deviation
of difference between adjacent NN intervals, LF norm: low frequency normalization, HF norm: high

‘frequency normalization, n.u.: normalized unit
* : P value for Wilcoxon singed rank test
* : P value for Kruskall-Wallis test

o3t ol S b x| otk 2 A
shol glelA 2% Fof AA2o] SDNN7F &
osiA EAEIEe B TE FEINE Fo@
HolS Uetuinl otk olgraMEd FAIZ
o BE FRolA Fola Aol Uehx w3t
t}(Table 4.)

ch AlE21Ziet HAA M o HutHolx
H| @

N@7|ztat BAAl2l 8 A 4lupd o] =of A
Ag 717t B)ste] BAAQ] LF normit LE/
HF: N & 25 43593, HF norm& =7}
gt ot gogt Aolg vetA ¢t HRT

- 167 -



I M- AHRX 017

e

Table 5. The Comparison of HRV.among Three groups at a term of Examination and Normal times

Itém' of

“The number of times

P-value’

"HRV Group At a term of examination At normal times
Ac‘}g‘;‘{%“re 68.95+6.59 72.27:8.12 0.173
HRT
(beats/min)  Relaxation(n=14) 68.13+8.49 67.98+9.25 0.530
Rest(n=14) 70.72+9.64 73.65:9.88 0.028
P-value™ 0.322 0.130
Acupuncture 30.09+13.47 30.68+20.70 0.347
Sgll‘iy Relaxation 52.61+70.76 32.42+26.75 0530
Rest 68.55+76.02 39.38 +41.60 0213
P-value 0.525 0.964
Acupuncture 30.06+22.18 33.45+35.55 0.583
S(Elss? Relaxation 52.05+76.78 99.57+33.76 0.695
Rest 67.02+76.59 36.44145.14 0213
P-value ™ 0.501 0.885
Acupuncture 47.29+18.17 86.76+10.56 0.117
LE rorm Relaxation 37.72+10.96 34.33+7.33 0.117
Rest 48.87+9.89 41.51:8.96 0.182
P-value™ 0.037 0.130
Acupuncture 53.62+16.77 63.62+9.52 0.117
Hf(’m?f;m Relaxation 64.10£10.40 66.48+8.74 0.158
' Rest 53.08+13.54 59.08+10.16 0.594
P-value” 0.022 0.165 ;
Acupuncture 1.16+1.00 0.61+0.27 0.099
LE/HF Relaxation 0.65+0.39 0.54+0.21 0.117
Rest 1.00+0.44 0.74+0.29 0.480
P-value™ 0.034 0.166

Mean HRT: mean heart rate, SDNN: standard deviation of the NN intervals, SDSD: standard deviation
of difference between adjacent NN intervals, LF norm: low frequency normalization, HF norm: high

frequency normalization, n.u.; normalized unit

* : P value for Wilcoxon singed rank test
* . P value for Kruskall-Wallis test

9} SDNN, SDSD: A
YRR A sttt (Table 5.)
4. 330l (PSV)

7t NEoIt
H|:

2 2% fo% Aolg

M 2o S337I™ol=

2% oA AN #7+9 FFHH, LF norm,
HF norm, LF/HF& #93 Ael7t flglth &
W o]%o] A #7te] £F%3Z, LF norm, HF
norm, LF/HF: ¢-9|8t xpoj7} gidich &y A

of vl oy %o £FWAF LF normE Al
T BF &4, HF norm LAZEEEZ
7t ey fAd aolgE yehfA ?%9.{‘4-
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HX20} oj2ieuo] Y AsaA0 x| Hg

LEHF: A 2 2% $8 o8 yehyy
kot (Table 6.)

L. HAAl Ml 22| S337(Ho|xe Him

8% ojhe A 279 FFH3E, LF norm,
HF norm, LE/HF= & #ol& yehfix
Eodth o ol¥:e A 7o FIHA, LF
norm, HF norm, LF/HF &= § 2|5t X0l & Y&
WA okt 2] A9 Bzl glojA= ay
Ao w3 2o Fo FIHEP A F 25 H
astglon olgavTw folT Holrt AU
th. LF norm¥} HF norm, LF/HF = X & 2%
frolgt ol vrehfiA] grgtct(Table 7.)

ch NIz o
O|E H|=

A@7|EE BAA Y a¥ W FFAA IR
u|@ A AW7IZke] Hls) WAA Y FEAA L
A 2 RE gastgoy olgavIde &
o3t aol7t l%ick. LF norm¥ HF norm,
LE/HFE 9% #ol& uehiix  gsto.
(Table 8.)

Al M 2o EF37IH

V.o &

AEY AL AR o ASof et AF 9
v S0 wglos A gAZRAG Wi,

Table 6. The Comparison of PSV among Three groups at a term of Examination

Itgélvof Group At a term of examination Povalue’
Before After
A“‘}g‘f{z‘;“re 43.01:15.06 35.98+15.17 0.779
Pupil
e R’a(ffﬁi)"“ 44.37+17.40 41.03+11.44 0.715
Rest(n=14) 36.01£11.17 27.88+9.64 0.176
P-value” 0.839 0.489
Acupuncture 23.20+23.35 7.75+9.56 0.173
sznﬁx"_‘)m Relaxation 18.07+12.04 13.41£13.22 0.715
Rest 9.18+4.39 9.23+4.22 0.735
P-value” 0.716 0.554
Acupuncture 4.68+5.26 0.84+0.6 0.139
lenf“l‘f;'m Relaxation 5.00£4.45 3.19:2.47 0.465
Rest 3.67+5.27 2.39+2.61 0.612
P-value” 0.964 0.480
Acupuncture 5.85+2.56 11.35+10.46 0.086
LF/HF Relaxation 6.62+4.06 4.92+4 80 0.465
Rest 9.18+4.39 9.23+4.92 0.735
P-value” 0.514 0.158

LF norm: low frequency normalization, HF norm: high frequency normalization,

n.u.: normalized unit.

* : P value for Wilcoxon singed rank test
* . P value for Kruskall-Wallis test
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Table 7. The Comparison.of PSV among Three groups at Normal times

Ible)xéxvof Group — At normal tnfl% — Povalue”
A“‘ig‘;’l‘%“re 37.78+11.24 35.03+11.59 0.203
Pupil
st Re(l;‘;‘fgm 42.78+13.63 36.88+13.37 0.015
Rest(n=14) 35.09+12.61 32.86+10.96 0.5
P-value” 0.869 0.713
Acupuncture 15.70+15.83 16.32+13.66 0.878
lenfﬁ’_?n Relaxation 30.85:21.35 20.97+15.72 0.345
Rest 5.69+4.94 4.99+2.71 0.686
P-value” 0.438 0.250
Acupuncture 10.17+16.02 7.00+£7.06 0.442
H‘znfl‘l‘gm Relaxation 13.66+10.49 6.06+7.33 0.08
Rest 10.67+8.71 7.10+8.05 0.345
P-value™ 0.650 0.750 '
Acupuncture 4.48+5.83 3.89+43.07 0.799
LF/HF Relaxation 3.7243.17 492+3.32 0.345
Rest 5.69+4.94 4.92+2.70 0.686
P-value” 0.195 0.240

LF norm: low frequency normalization, HF norm: high frequency normalization,
n.u.: normalized unit

* : P value for Wilcoxon singed rank test

* . P value for Kruskall-Wallis test

el gae Fol Hoto] Asstn i, AR J1Fol AFHE REBREKAY K
Boh, wret 5o 24 Yoyl Awol WA olu, REFMEL 24, U, &5, 4B £
: . a2 A So? 2a 2EF2rt AR Bl
4 ~2EHA7E B 4w Maes 508 o mX: dgo] yia) <kMBRBERAHR>T
NY2EH27 BHstH o2 Ao ulxje o “BIEH, B0, SN RERN B

ghof cfal 215t T, Borella $7V2 BotAs mrola} stgl o, <EHE B> o A “a il
7b F7betal WA E EA=TE AStE T Rl BRIRE BRISE BURH BURT E
stgdon], 71 570 Qierol F7hetm detol BIREL ol e sto] A olv &9 W37t ahte
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Table 8. The Comparison of PSV among Three groups at a term of Examination and Normal times

Itf)rsnvof Group The ‘nuljnber of times : Povalue’
At a term of examination At normal times
Acupuncture 43.01+15.06 37.78+11.24 0.059
gt R axation 44.37£17.40 42.78 13.63 0.046
Rest(n=14) 36.01+11.17 35.09+12.61 05
Acupuncture 23.20+23.35 15.70+15.83 0.386
i homm. Relaxation 18.07+12.04 30.85:21.35 0.068
Rest 9.18+4.39 5.69+4.94 0.225
Acupuncture 4.68+5.26 10.17£16.02 0.508
AEDO™  Relaxation 5.00+4.45 13.66+10.49 0.068
Rest 3.67t5.27 10.67+8.71 0.345
Acupuncture 5.85+2.56 4.48+5.83 0.285
LE/HF Relaxation 6.62+4.06 3.72+3.17 0.068
Rest 9.18+4.39 5.69+4.94 0.225
LF norm: low frequency normalization, HF norm: high frequency normalization,
n.u.: normalized unit
* : P value for Wilcoxon singed rank test
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