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A Clinical Study on the Relationship between Functional Dyspepsia
(FD) and Biosignals from Heart Rate Variability (HRV) and
Yangdorak Diagnosis

Jae-woo Park, Seung-woo Yoon

3rd Department of Internal Medicine, College of Oriental Medicine,
Kyunghee University

relationship between FD and biosignals from heart rate variability (HRV) and Yangdorak diagnosis.

measured in both groups.
Results : 1. The FD group in this study mainly had the complaint of ‘bloating’ symptoms.

values except logarithmic low-frequency band (InLF) and total power (TP) in frequency domain.

and high-frequency, etc) in the control group.

FD from healthy state in those of young age.

Key Words : Functional dyspepsia (FD), heart rate variability (HRV), Yangdorak diagnosis

Objectives : Functional dyspepsia (FD) is one of the most common gastrointestinal diseases. Nevertheless, there
are many unknown mechanisms of autonomic functioning in FD patients. This study was designed to investigate the

Methods : 32 patients (22 female, 10 male; mean-age 40) and 32 healthy volunteers (21 female, 11 malemean; age
38) participated in this study. First gastrointestinal symptoms rating scale (GSRS) was assessed by questionnaires in
both groups to evaluate the types of gastrointestinal symptoms. Second, HRV and Yangdorak diagnosis were

2. There was statistically no significant difference between Yangdorak (total average and 24 acupoints) and HRV

3. There was statistically no significant relationship between HRV and Yangdorak in either group. However, most
Yangdorak values were positively related with some HRV values (low-frequency, low-frequency/high-frequency ratio

Conclusions : FD patients had relatively lesser sympathetic domain than healthy subjects, indicated by decreased
InLF and TP. Particularly, there were positive relationships and significant differences between Yangdorak and HRV
in young healthy subjects. This suggests that biosignals from HRV may be a useful method that can differentiate
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Table 1. Characteristics of Participants
FD (N=32) Control (N=32) p
Male 10(31.3) 11(34.4) 0.70%
Female 22(68.8) 21(65.6)
Age(Yr, Mean + SD) 40.22 + 12.7 38.06 £ 11.3 0.63%
below 29 8(25) 10(31.3)
Age 30-39 9(28.1) 8(25)
Distribution 40-49 9(28.1) 8(25)
50-59 3(9.4) 5(15.6)
60-69 3(9.4) 13.1)

All Values Except Age and p are Expressed by N(%).

FD : Functional Dyspepsia Group

Control : Healthy Group

* . The Difference of Sex is Not Significant by Chi-square Te:

st

t . The Difference of Age is Not Significant by Mann-Whitney Test

(p=0.0, Mann-Whitney test).

GSRSTE&FS EMsHY FDTOAN F2 &
she S48 7F225E), ERQLY), o4 %
FE(1SE), B9e(13%), $29(129), BFO
B), FXE9 g =299 A%k
2. Y2

et
38t on, 7t ¥ F7]= Table 29 E7)
# A ARG T 29 7 ARA 2AR
7} Total average3t H| &= Table 3o YER]AT

Table 3|4 F

¢ %

A%o] Total average:

Control?°] FDTl| H]&] <kt ko S48
2 FostA ot of2E ZF A¥Ae ST
Aoz EAIF 2 o8 Sz gidlch

3. HiHo|=(HRV) &3t Hlm

HRVE] Zt 27 gkol] thgh Am-2 Table 4l
B it

1) A1Z+%d & £2X(Time domain analysis)

2 A3 Time domain analysisE 93]
SDNN(The standard deviation of all normal R-R

intervals)@} rMSSD(The square root of the mean
of the sum of the squares of differences between

Table 2. The Acupoints and Abbreviations Associated with Yangdorak

The Name of Yangdorak vy, y3 g4 ws He FI F2 F3 F4 FS  F6
Points
The Name of Acupoints ~ LU9 PC7 HT7 SIS TE4 LIS SP3 LR3 KI3 BL65 GB40 ST42
The Name of Yangdorak
Poluts(Loft Side) LHI L[H2 IH3 LH4 LHS LH6 LFl LF2 LF3 LF4 LF5 LF6
The N
c Name of Yangdorak — pyy ppo RH3 RH4 RHS RH6 RF1I RF2 RF3 RF4 RFS RF6

Points(Right Side)

The Abbreviations of Above 12 Acupoints(e.g. LU9) are Based on WHO' s Standard Nomenclature of 14 Meridians and Their

Alphabetic Codes(1991).
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Table 3. The Measurement of Yangdorak between FD Group and Control Group

Control FD p
Total Average 31.75¢11.5 30.53£16.9 0.50
LHI* 49.38422.7 39.34£22.1 008
LH2 30.38+15.7 31.28420.7 0.90
LH3 20.38£12.4 23.13+20.3 0.79
LH4 28.09+18.7 29.47421.5 0.96
LH5 45.84+29.9 37.59+23.8 0.26
LH6 33344227 27.06+19.7 0.24
LF1* 36.97+14.5 34.414£22.6 0.52
LF2* 31.25+14.7 39.97421.7 0.51
LF3 28.91£17.9 27.47+20.8 0.52
LF4* 32.47+15.0 37.414202 027
LF5 20.91+14.7 19.31£16.0 0.38
The Name of LF6 30.75+15.9 27.25421.6 0.20
Yangdorak Points RHI 42.91+15.1 36.38+23.0 0.06
RH2* 31.63+15.5 31.84+20.0 0.96
RH3 16.9448.8 23.06+19.5 0.59
RH4 25.31+15.2 21.50+17.7 0.11
RH5* 43204226 34.69+21.2 0.13
RH6 30.06+17.7 29.03+23.8 0.47
RF1* 37.34+12.7 40.03£23.2 0.57
RF2 35.00+18.9 32.81425.0 037
RF3 25.81+17.3 26.78+18.8 0.97
RF4 37.5315.7 40.53£22.0 0.36
RF5 20.06+15.3 19.72417.3 0.60
RF6 27.13£17.7 23.53420.5 0.25

MeantSD

All p-Values are Not Statistically Significant.

Abbreviations of Above Yangdorak Points are Based on Table 2.

* ; Measured by Independent T-test. Others are Measuered by Mann-Whitney Test.

successive N-N intervals)E =74 3} th. 2E Z237klA Controlo] £} FAH
= Wi b BHZL Control T A %oy 22 {27 Alo)7} e A& InLF9 TPo|Att
EAHCR {9313 FUTHTable 4).

2) F949 9 ¥4 (Frequency domain analysis) 4. &g Hlun

B A A& Frequency domain analysisE 9 1) AA "x
& LF(ms?), InLF, HF(ms”), InHF, LF norm, HF T 25 dwete] ZF 333 HRVY
norm, LF/HF, TPE %3} THTable 5). Zt 233k 2ol ABAEE HlmEE o, RH59
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Table 4. The Explanation of the Frequency Domain Values

Frequency Range(Hz)

Explanation

LF(ms?) 0.04 - 0.15 Low Frequency Density

HF(ms?) 0.15-04 High Frequency Density
InLF Logarithmic LF
InHF Logarithmic HF

LF nom Normalized LF

HF norm Normalized HF
LE/HF LF/HF Ratio

TP Total Power Density

InLF, RH5%} TP, RF5% HF(ms®), RF5¢} InHF,
RF5¢ tMSSDE AR 2.2 o3t o]
A7y Ahdte o2 vesth 718 S8 ¢
de EAHLE fostA] gt

2) FDY A& Bl

FDZoA =gt Z §3 @3 HRVS 7} &
Hagztel A4S vlwslg S o, LH6 LF
norm, HF norm, LF/HF, RH3# LF norm, HF
nomm, LF/HFE SAIZACE {23 <o 4

ol de Ao Yyt Ze SHULS F
|Hog2 folskA] ekt '

3) Control*W] F¥74 ¥l

Controlol| A =& 2 3733 HRVS
7} 233kl AR S v wEe o, d=go
Total average®} HRVS] LF(ms?), InLF, LF norm,
HF norm, LF/HF, %%&e] LH4, LH6, LFl,
LF2, RH6, RF2, RF3, RF63} HRVS| LF norm,
HF norm, LF/HF, %%2te] LF37 LF(msd),

X

Table 5. The Measurement of HRV between FD and Control.

Control FD p
Frequency Domain
LF(ms’) 82043 £ 1295.6 258.74 + 263.8 0.12
InLF¥ 576 = 14 5.16 £ 0.9 0.05*
HF(ms’) 387.32 + 411.6 37129 + 651.8 0.28
InHFt 541 + 1.1 508 £ 1.3 0.28
LF norm 56.58 + 21.9 50.85 + 24.6 0.34
HF norm 4342 + 21.9 49.15 + 24.6 0.34
LE/HF 291 £ 5.1 218 £ 2.8 0.34
TPt 7.29 £ 1.1 6.76 £ 0.9 0.04*
Time Domain
SDNN 48.62 + 21.3 41.57 + 26.6 0.10
™MSSD 39.24 + 232 36.37 + 329 0.33

Mean + SD
* : Statistically Significant(p < 0.05)

t : Measured by Independent T-test. Others are Measured by Mann-Whitney Test.
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InLF, LF norm, HF norm, LF/HF, TP, SDNN, %
Teo LF4¢8} LF(ms®), InLF, %%l LF5,
RH1, RH2¢} LF(ms®), InLF, LF norm, HF norm,
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