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Objectification of Traditional Korean Medicine Diagnosis Using Heart

Rate Variability: A Scoping Review of Current Status

Sa—Yoon Park!?*

1! Department of Physiology, College of Korean Medicine, Gachon University,
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This scoping review aimed to examine the current status of research utilizing heart rate variability (HRV) for
diagnosis in Korean Medicine (KM) and traditional East Asian medicine, and to explore its potential for objectifying KM
diagnostic methods. A systematic search was conducted in Medline and Embase databases. Studies published in
English that used HRV for diagnostic purposes in KM or traditional East Asian medicine were included. Data extraction
and analysis were performed according to predefined criteria. Fifteen studies met the inclusion criteria. The research
designs were categorized into five types: TEAM Pattern and Symptom Analysis, Comparative Analysis, Diagnostic Tool
Development, HRV Pattern Development for Specific Conditions, and Physiological Indicator Correlation Analysis. The
studies revealed significant relationships between HRV parameters and various concepts in traditional East Asian
medicine, including constitution types, symptoms, and pattern identifications. Several studies demonstrated the
potential of HRV in objectifying and modernizing traditional diagnostic methods. This review suggests that HRV
analysis has significant potential as a tool for objectifying KM diagnosis. It can provide a bridge between traditional

medical theories and modern physiological measurements.

Further research is needed to standardize HRV

measurement protocols in KM and to develop more robust diagnostic tools based on HRV analysis.
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Table 1. Database and search query used in this study

Database Search query

Medline via Pubmed ((heart rate variability[Title/Abstract]) OR
(HRV[Title/Abstract])) AND ((east asian traditional
medicine[MeSH Terms]) OR (chinese traditional
medicine[MeSH Terms]) OR (korean traditional

medicine[MeSH Terms]) OR (korea traditional
medicine[MeSH Terms]) OR (traditional
medicine[Title/Abstract]))

Embase (‘traditional chinese medicine'/exp OR 'traditional
korean medicine'/exp OR 'traditional medicine’)

AND ('heart rate variability' OR 'hrv')
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Records identified through database search:

& MEDLINE vis Pubmed (n=48)

| Embase (n=163)

9

E Total number of articles (n=211)

Records after duplicates removed (n=191)

g Records excluded based on abstract (n=147)

@ Not in English (n=5)

3 Duplicate (n=6)

i (n=28)
Publication type (n=18)
Context (n=21)
Jr— Qutcome (n=68)

z

2 Full-text articles assessed for eligibility (n=44)

L]

w

Records excluded after full-text review (n=29)
o *| Context (n=2)

Qutcome (n=27)

o

8

2

g | Articles included in this study (n=15)

Fig. 1. Flow diagram of literature selection.
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Table 2. Characteristics of included studies
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Author, Year Country Subjects HRV features Analysis Results
Time domain: Heart rate 1. Patients with higher YDS scores had: Higher heart rate; Lower
(HR), Standard deviation of Evaluate the relationship SDANN, TP, VLF power, LF power, and HF power.
5-minute average R-R between severity of Yin 2. YDS scores showed: Positive correlation with heart rate (r =
Lin, 80 cancer interval (SDANN) Deficiency Syndrome  0.37, p = 0.001); Negative correlations with SDANN (r = -0.31, p
2009 Taiwan tients Frequency domain: Total (YDS) and autonomic = 0.005), TP (r = -0.25, p = 0.028), VLF power (r = -0.28, p =
#1) pati power (TP), Very low nervous system function 0.023), LF power (r = -0.27, p = 0.017), and HF power (r =
frequency (VLF), Low in cancer patients using -0.22, p = 0.052).
frequency (LF), High HRV 3. LF/HF ratio increased in patients with higher YDS scores, but
frequency (HF), LF/HF ratio the difference was not statistically significant.
1. Patients with metastasis had: Higher total YDS scores (25.1 +
53 vs 21.5 £ 5.3, p<0.0001); Higher heart rate (86.8 + 16.8 vs
Compare the severity of 758 + 11.0 beats/min, p<0.0001); Lower SDANN, total power,
124 cancer Yin Deficiency Syndrome VLF power, and LF power (p<0.01 for all)
Lin, patients (61 with Time domain: HR, SDANN  (YDS) and autonomic 2. No significant differences in HF power and LF/HF ratio
2010 Taiwan  metastasis, 63  Frequency domain: TP, VLF, nervous system function 3. Patients with higher YDS scores (>24) had a higher
(#2) without LF, HF, LF/HF ratio between cancer patients metastasis rate (64.6%) compared to those with low (31.6%) and
metastasis) with and without middle (32.5%) scores.
metastasis using HRV 4. Patients with higher heart rates and lower HRV parameters
(SDANN, total power, VLF power, LF power) had higher
metastasis rates.
1. A significant correlation was found between elevated
. sympathetic nervous activity (LF/HF) and severity of the
Analysis of the Kyokyo-kuman (p = 0002, r = 0295); Number of
Ueda 55 outoatients rglagg%r;sg[? :et\/\geesn Kyokyo-kuman points (p = 0.001, r = 0.322).
2012 Japan (18 maL;e’; alr?d 37 Frequency domain: LF, HF, actlfvity (rr:easjrr.\e/dub 2. Patients presenting the Kyokyo-kuman showed significantly
#3) P females) LF/HF ratio HRV) and the y higher sympathetic nervous activity compared to those without
Kyokyo-kuman in Kampo tgheNpattern' (P " 0'0.04).'. . .
medicine . No statistically significant relationship was found between
parasympathetic nervous activity (HF) and Kyokyo-kuman,
although the data were suggestive of a possible link.
Lo 119 subiects with Evaluate the relationship 1. Patients with bluish tongue showed: Significantly higher
2012 Tawan T 2JD. b Frequency domain: TP, VLF, between blood stasis as overall HRV (p<0.05); Higher LF (p<0.05); Higher VLF (p<0.05);
ype 1abetes LF, HF observed on tongue Lower total power (p<0.05)
(#4) Mellitus ' 9 power {p<0.5>).

images and HRV in

2. Patients with abnormal sublingual collateral vessels showed:
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. . Significantly lower HF; Higher LF.
paélizrt]:te\zltl\r}leTll)i/{)uesz f)e té\lcc;]iaséigniﬁcant differences were found for patients with
Time domain: MHR (mean
heart rate), SDNN (standard Develop and validate a
Park deviation of Blood Stasis 1. HRV analysis showed significantly lower SDNN, TP, LF, and
2013’ South 338 female normal-to-normal intervals), ~ Questionnaire (BSQ)  HF in the Blood Stasis group compared to the non-Blood Stasis
(#5) Korea outpatients RMSSD (root mean square Examine the relationship group, suggesting decreased overall autonomic activity in Blood
of successive differences) between BSQ scores and Stasis patients.
Frequency domain: TP, VLF, HRV parameters
LF, HF, LF/HF ratio
287 female
patients with
prg%?:rzzlod%\llcigled E) tMenStE’Lﬁl dyséurlgtiontt group:dVﬁakLFneﬁ;:tive correlations
into 5 groups: Examine relationships etween Phlegm/Cold patterns and it Ln, o .
menstrual ] . between Traditional 2. Climacteric syndrome group: Medium negative correlations
dysfunction Time domain: MHR, SDNN, Medicine pattern between Cold/Heat patterns and RMSSD, LF, HF. .
Park (n=108), infertilit RMSSD diagnoses (Yin 3. Post-operative management  group: Medium negative
! South " y Frequency domain: TP, VLF, _ alag correlations between Yin Deficiency/Cold/Heat patterns and LF,
2013 Korea (n=59), LF, HF, LF/HF ratio Deficiency, Phlegm, Cold, AoEn
(#6) climacteric Noniineér' approximate Heat) and HRV 4pN6 significant relationships found in infertility and post-labor
syndrome (n=44), entroby FZKPEH) parameters in different Manager%ent groups P y P
pﬁ?gﬁgp:rféglf gynecolog(l)clflsproblem 5. Overall, increased Phlegm, Cold, and Yin Deficiency pattern
(n=3% and group scores were related to decreased sympathetic and vagal activity
post—llabor in some gynecological problem groups
management
(n=45)
1. Symptom-related HBS showed satisfactory reliability
(Cronbach's o = 0.922) and construct validity (68.1% of total
variance explained).
2. Total personality-related HBS score and
Chung (9788 ?(Lejmaaltéeng Time domain: SDNN, Examine the relationship uicttr:mﬂsﬂgnr;teizentment factor had weak negative correlations
2015' South male) visitin' the RMSSD between Hwa-byung 3. Total Sym toﬁw—related HBS score and its heat sensation and
Korea 9 Frequency domain: VLF, LF, Scale (HBS) scores and >° .~ ympto . :
(#7) Hwa-Byung and HE, TP, LF/HF ratio HRV parameters anxiety-indigestion-fatigue factors had weak to medium
Stress Clinic o p negative correlations with SDNN, RMSSD, TP, VLF, and LF
parameters.
4. HB-related personality traits and symptoms were partially
related to decreased cardiovascular autonomic function as
measured by HRV.
1. Objectively classified Pl into deficiency and excess patterns
Develop HRV patterns using HRV indicators, resulted in deficiency-yang, deficiency-yin,
) for peri- and excess-yang, excess-yin patterns.
Kung 74 peri- and ) ~ postmenopausal 2. Deficiency pattern showed lower LF, HF, TP, and LF/HF
2016 Taiwan postmenopausal ~ Frequency domain: TP, LF, insomnia (Pl) based on compared to excess pattern. .
(#8) women with HF, LF/HF ratio the 3. Deficiency-yang and excess-yang pattern showed higher
insomnia deficiency/excess/yinfyan LF/HF but lower HF compared to deficiency-yin pattern.
g concept of Chinese 4. The HRV-based patterns aligned with traditional Chinese
medicine medicine concepts and could be explained by modern sleep
medicine principles.
Wu 69 healthy Frequency domain: TP, LF, Ark‘)aelmgegfﬁggﬁ:gggrs 1. The cold constitution group had lower nLF and In(LF/HF)
2017 Taiwan subjects (30  HF, LF/HF ratio, Normalized Chinese Medicine compared to the heat constitution group, but the differences
males, 39 LF (nLF), Normalized HF P were not statistically significant (p = 0290 and p = 0.226,
(#9) 20 femnales) (nHF) constitutions and HRV respectively)
' parameters P v
Using VedaPulse
technology to analyze
Sorokin, B nev domain: VLF. LF HRV spectral values to 1. Wind constitution type: Dominant factors in VLF range.
2017 China n/a equency glFa © "7 T evaluate nine basic 2. Fire constitution type: Dominant factors in LF range.
(#10) constitution types in 3. Phlegm constitution type: Dominant factors in HF range.
traditional medicine and
naturopathy
1. Taiyang personality scores showed a significant negative
. . correlation with LF (r = -0.293, P = 0.009), and HF (r = -0.362,
Zhang, 79 h . Analysis of.correlatlons P = 0.001); no significant correlation with LF/HF ratio (P =
2019 China ealthy female Frequency domaln. LF, HF, between five-pattern 0.068).
(#11) college students LF/HF ratio persgr&e/llt.y scores and 2. No significant correlations were found between Shaoyang,
indicators : ; Iy .
yin-yang balance, Shaoyin, Taiyin personality scores and HRV
indicators (LF, HF, LF/HF ratio).
37 healthy 1. SQDS patients showed: Higher heart rate; Lower SDNN and
volunteers (20 Analyze HRV parameters HF power; Higher LF power and LF/HF ratio.
women, 17 men) in patients with SQDS 2. SQDS patients had higher fatigue scores, which correlated
oli : P . compared to healthy = == pa 19 gue =
ivera-Toro, 67 patients with Time domain: MHR, SDNN controls and examine positively with LF/HF ratio and negatively with HF power.
2019 Mexico Spleen-Qi Frequency domain: LF, HF, correlations with 3. SQDS patients showed higher gastrointestinal symptom
(#12) deficiency LF/HF ratio scores and reduced intestinal peristalsis, both negatively

gastrointestinal
symptoms, fatigue, and
attention levels.

syndrome (SQDS)
(38 women, 29
men)

correlated with HF power.
4. Results suggest SQDS is associated with sympathetic-vagal
imbalance, characterized by low vagal tone, which may
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contribute to gastrointestinal symptoms, fatigue, and reduced
attention.

pargggtiar;ebgfv}//een 1. No significant difference in TP between groups.
. 2. SE group showed significantly lower nLF (46.5 vs 52.6,
399 healthy So-fum (SB) and 6 008) and LF/HF ratio (119 vs 1.73, p=0.002) significantly
on, South  2duls 69 ¢ domain: TP, nL, NON-SO-EUM (MON-SE) hiope " (535 vs 474, p=0008 d SE
2019 outh o &0 type, 310 requency domain: TP, nLF, Sasang constitution igher nHF (535 vs 47.4, p=0.008) compared to non-SE group.
#13) Korea non-So-Eum nHF, LF/HF ratio a5 1o determine if SE 5 LF/HF ratio for SE group was at the lower limit of the normal
oo typtype individuals are  ange, suggesting autonomic imbalance. '
: 4. Results indicate SE type individuals may be more susceptible
more susceptible to R
stress. 0 stress.
1. Within-group day/night comparisons:
Compare 24-hour HRV -Normal group: Increased SDNN, RMSSD, pNN50, TP, HF, LF at
between PBTH group night; decreased LF/HF ratio.
24 total subjects and normal control  -PBTH group: Increased SDNN, RMSSD, pNN50, TP, HF at night;
16 cases ithhe' Time domain: SDNN group. decreased LF/HF ratio; no significant change in LF.
P \ c Compare HRV in 2. Between-group comparisons:
Song, palpitations RMSSD, SDANN, pNN50 daytime vs nighttime -Daytime: PBTH group had higher RMSSD, pNN50; lower LF/HF
’ below the heart (proportion of NN50 divided . ;
2021 China (PBTH) group; by total number of NNS) within each group.  ratio.
(#14) 8 cases %n tkl?é Frz uency domain: TP. LF Analyze correlation  -Nighttime: No significant differences.
normal control q HE yLF/HF ratio between PBTH and HRV 3. Correlation analysis: PBTH positively correlated with daytime
rou ! parameters. RMSSD and pNN50; PBTH negatively correlated with daytime
group Conduct logistic LF/HF ratio.
regression to identify 4. Logistic regression: Decreased daytime LF/HF ratio identified
risk factors for PBTH. as an independent risk factor for PBTH (OR = 0474, 95% Cl:
0.230-0.977).
1. There was no significant relationship between the LF/HF ratio
100 participants Analysis of correlations and TCM-based liver function (B = —0.039, p = 0.690).
(70% female) between TCM-based 2. Norepinephrine (NE) had a marginally significant association
Ye, diagnosed with . liver function, with the LF/HF ratio (B = 0.187, p = 0.066).
2023 China  depression and Frequenﬁg/g?rrrw:gg LF. HF, neurophysiological 3. The hypothalamic-pituitary-adrenal (HPA) axis pathway was
(#15) liver Qi biomarkers (cortisol,  supported: cortisol had a significant positive correlation with
stagnation ACTH, norepinephrine), ACTH (B = 0302, p = 0.001), and ACTH had a significant
syndrome and HRV indicators  positive relationship with TCM-based liver function (B = 0.211, p
= 0.032).
HRV, heart rate variability.
Table 3. Used heart rate variability features
Feature Domain Definition Significance Relevant Study Indices Count
Reflects both sympathetic and
Low Frequency (LF)  Frequency ~ Power in 0.04-0.15 Hz range parasympathetic activity; often 1, #2, 43, #4, #5, #6, #1, #8, #9, #10, 15
; s i #11, #12, #13, #14, #15
associated with baroreceptor activity.
Reflects parasympathetic (vagal) activity;
High Frequency (HF) Frequency Power in 0.15-0.4 Hz range associated with respiratory sinus 1, #2, §$1#i1;5#%6 ;74 #231,5#9, #10, 15
arrhythmia.
. . Indicates sympathovagal balance; higher #1, #2, #3, #5, #6, #7, #8, #9, #11, #12,
LF/HF ratio Frequency Ratio of LF to HF power. values suggest sympathetic dominance. #13, #14 #15 13
Very Low Frequency . Linked to long-term regulatory
(VLF) Frequency Power in <0.04 Hz range mechanisms and thermoregulation. #1, #2, #4, #5, #6, #7, #10, #14 8
Total Power (TP) Frequency Sum of powg;{;résall frequency Represents overall autonomic activity. #1, #2, #5, #6, #8, #9, #13, #14, 8
] Standard deviation of Reflects overa!l HRV; influenced by.both
SDNN Time normal-to-normal R-R intervals sympathetic zr;gvﬁ;rasympathetlc #5, #7, #12, #14 4
Mean Heart Rate ) Average number of heartbeats Reflects overall cardiac workload and
(MHR) Time per minute autonomic balance. #1, 42, #5, #12 4
. Estimates short-term components of
RMSSD Time Root mean square of successive HRV; primarily reflects parasympathetic #5, #6, #14, 3
R-R interval differences S
activity.
SDANN Time Standard deviation of 5-minute  Estimates long-term components of #1, #2 5
mean R-R intervals HRV.
Often interpreted as a marker of
. LF power in normalized units  sympathetic modulation, although it's
Normalized LF (nLF)  Frequency (LF / (Total Power - VLF) * 100) influenced by both sympathetic and #13 1
parasympathetic activity.
. HF power in normalized units Considered a marker of parasympathetic
Normalized HF (nHF)  Frequency e " oral Power - VLF) * 100) (vagal) modulation. #13 !
Number of pairs of successive  Reflects high-frequency variations in
NN50 Time R-R intervals differing by more heart rate; associated with #14 1
than 50ms parasympathetic activity
’ . : Quantifies the unpredictability of
Approximate Entropy Nonlinear Measure of time series fluctuations in a time series; lower values #6 1

(ApEn)

mplexi S > '
complexity indicate more regular time series.
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Table 4. Research design category

Research design category Description Relevant study indices Count
Examining relationships between HRV and Traditional East
TEAM Pattern and Symptom Analysis Asian Medicine patterns (syndromes), constitutions, or #1, #3V, #4Y, #6, #9, #10, #11 7
symptoms
Comparing HRV parameters between different groups
Comparative Analysis (e.g, with/without certain conditions, different TEAM #2, #12, #13, #14Y 4
syndromes)
Diagnostic Tool Development Developing or validating diagnostic questionnaires or #5, #7 5
tools using HRV
HRV Pattern Development for Specific Developing HRV patterns for specific conditions (e.g., #8 ]
Conditions insomnia)
Co . . . Analyzing correlations between HRV and other
Physiological Indicator Correlation Analysis physiological indicators #15 1
TEAM, traditional East Asian medicine; HRV, heart rate variability. " represents symptom-related study.
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