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Effect of Acupuncture Stimulation on Heart Rate
Variability in Stroke Patients

Lee Sang-hoon, Kim Eun-jung, Park Yeon-cheol, Koh Young-jin and Nam Dong-woo

Department of Acupuncture & Moxibustion, College of Korean Medicine, Kyung Hee University

Objectives . This study was performed to observe effect of acupuncture stimulation on heart rate
variability in stroke patients. '

Methods : Data were obtained from heart rate variability of 29 stroke patients. Heart rate variability
was measured total five times(before and after needle insertion, before and after needle removal, and 10
minutes after needle removal) for five minutes each time.

Results : Heart rates were continuously decreased until 10 minutes after needle removal. SDNN,
Total power, LF, and HF were increased until 5 minutes after needle removal, but deceased between 5
and 10 minutes after needle removal. There was no significant changes between male and female and
among age groups.

Conclusion . This study showed that acupuncture stimulation could effect on heart rate variability in
stroke patients. Heart rate variability could be a objective tool to verify the mechanism of acupuncture
effect in various condition.
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Male Female Total
No 14 15 29
Age (year) 64.4 59.8 62.0
Duration (month) 29 22 24
Cerebral Infarction / Hemorrhage 11/3 12/3 23/6
Hypertension 8 9 17
Diabetes Mellitus 1 5 6
Smoking 8 1 9
Alcohol 6 2 8

Table 2. Heart Rate Variability Changes Before and After Acupuncture Stimulation

Before Tnsertion 5 min After 5 min Before 5 min After 10 min After
Insertion Removal Removal Removal
Heart Rate 742141348 73.69+13.04 7355+13.19 73.48+13.16 73.1+13.3
SDNN 18.14+6.34 19.28+5.89 19574697 21.48+8.64 18646.75
Total Power 27.83+21.31 30.98+21.26 32.88+25.6. 41.89+36.72 30.04+25.73
LF 4.8+493 5.43+4.16 6.2415.21 768+7.55 6.0415.34
HF 344278 3.56+2.82 404+2.83 507515 416357
LE/HF 1.81+1.38 2424261 1.94+1.79 2.23%2.13 2.02+1.99

Data are meanzSD
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Fig. 1. Heart Rate (HR) Change Before and After Acupuncture Stimulation
{: Needle Insertion, 1: Needle Removal

1: 5 min Before Needle Insertion

2: 5 min After Needle Insertion

3: 5 min Before Needle Removal

4: 5 min After Needle Removal

5 10 min After Needle Removal

* p<0.05, paired t-test (HR 4&5)
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Fig. 2. SDNN & Total Power {TP) Changes Before and After Acupuncture Stimulation
1 Needle Insertion, 1: Needle Removal

1: 5 min Before Needle Insertion

2 5 min After Needle Insertion

3: 5 min Before Needle Removal

4: 5 min After Needle Removal

5 10 min After Needle Removal

* p<0.05, paired t-test (SDNN 4&5, TP 4&5)
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Fig. 3. HF, LF, LF/HF Ratio Changes Before and After Acupuncture Stimulation

{: Needle Insertion, 1: Needle Removal
1: 5 min Before Needle Insertion

2: 5 min After Needle Insertion

3: 5 min Before Needle Removal

4: 5 min After Needle Removal

5: 10 min After Needle Removal

* p<0.05, paired t-test (LF 4&5)

Table 3. Heart Rate Variability Changes Before and After Acupuncture Stimulation Between Men and Women

5 min After

5 min Before

5 min After

10 min After

Before Insertion 1 rtion Removal Removal Removal P’

Heat M 68211226 6786:11.77 68141241  67.79+1192  6750¢11.85

Rate F 79801243 7013¢1208 786041218 788041232  7833:1275 P 0%

oy M 17955 10714437 2061704 246864 19TIIH o
F 18.3147.39 188747.16 18504701 18604792 17561621

Totat M 28191928 3268:1675  3754:2790  5585:4442 367143026

Power F 276042373 040452  B54233%6  886:2208 23811970 PO

. M 5644597 656478 6974598 030:8%  TB/IR o
F 4024377 438+330 556£4.48 5234572 478+405

M 408349 403£335 4924323 6.76+6.81 5064420 o
F 2.76+181 3.13:2.24 3224219 349+2.11 33242776

e M 1924147 253£2.12 160£0.98 2414233 208212
F 1721.33 2314307 2254231 207199 202t176

Data are mean+SD.
* Differences between men and women were evaluated by repeated measured ANOVA
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Table 4. Heart Rate Variability Changes Before and After Acupuncture Stimulation

Before Insertion  ® Min After 5 min Before 5 min After 10 min After P
Insertion Removal Removal Removal
A 7290£1039 73001045  73.00:1001  7290:1056  72.40+10.19
Heart Rate B 8L00:1647  7967:1584  7911#1634 7900£1641  7911%¢1625 p>005
C  6940:1195  69.00:11.69 6910:1225 69101167 68401227
A 18.22+459 18341568  21.33t644  23.13+621 19111579
SDNN B 16.10+6.24 1923t422 16584560 17941938 18324661 p>0.05
C 19.89+7.87 20251760  2050:¢828 23011986 1834831
A B65:1489  2772+1813 37252607 42032347  30.72+21.96
Total Power B 2097+1882  2701+14056 2153t1475 3149:4161 2573:2331 p>005
C 36342727  37.82:2868 38733126 51.10:4363  33.23+3263
A 477£2.41 6.47+5.24 82416.13 850503 7.65£5.14
LF B 497+804 5.12+4.36 4.20+4.06 520818 440531  p>005
C 469351 467+2.73 6.07+4.86 9,099.15 5901701
A 415#333 4504334 4934311 476332 460+3.36
HF B 3.02¢2.76 3.30+2.92 323+2.98 3.86+3.34 377425  p>005
C 2.99+2.28 2.86:2.08 3.88+2.39 646761 4074346
A 1.70£1.22 2.2042.35 2.00:1.68 2.472.12 2.672.64
LF/HF B 1.3841.45 2.70+3.79 195252 1.82£2.05 152¢100 p>005
C 2.3111.45 2.39+1.64 1.86+1.24 2.37£2.37 1824165

Data are mean+SD

A: age =<60 (n=10), B: 60<age=<65 (n=9), C: age>65 (n=10)

* Differences among age groups were evaluated by repeated measured ANOVA
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