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Introduction: This research is a pilot, single-blinded study investigating heart rate

variability (HRV) during auricular acupressure at the left sympathetic point (AH7)

in healthy volunteers.

Methods: There were 120 healthy volunteers with hemodynamic indexes (heart

rate, blood pressure) within normal ranges, randomly divided into two groups

AG and SG (in each group having a gender ratio 1:1, aged 20−29), to receive

either auricular acupressure using ear seed (AG) or sham method using adhesive

patches without seed (SG) at the left sympathetic point while lying in a supine

position. Acupressure intervention lasted 25 min, and HRV was recorded by a

photoplethysmography device–namely, Kyto HRM-2511B and Elite appliance.

Results: Auricular acupressure at the left Sympathetic point (AG) led to a

significant reduction in heart rate (HR) (p < 0.05) and a considerable increase

in HRV parameters demonstrated by HF (High-frequency power) (p < 0.05),

compared to sham auricular acupressure (SG). However, no significant changes

in LF (Low-frequency power) and RR (Respiratory rate) (p > 0.05) were observed

in both groups during the process.

Conclusion: These findings suggest that auricular acupressure at the left

sympathetic point may activate the parasympathetic nervous system while a

healthy person is lying relaxed.

KEYWORDS

auricular acupressure, sympathetic point, heart rate variability, Vaccaria ear seed, vagus
nerve

1. Introduction

Cardiovascular disease is one of the leading causes of death worldwide, accounting
for 30% of all cases (Grenier et al., 2016b; Namara et al., 2019). In addition to the main
risk factors (including hypertension, dyslipidemia, and smoking habits), dysregulation
of the autonomic nervous system with increased sympathetic activity and decreased
parasympathetic activity is an important predictor of cardiovascular diseases and vascular
events such as hypertension, myocardial infarction, arrhythmia (Licht et al., 2013; Cortez
et al., 2015; Grenier et al., 2016a). Cardiac autonomic dysfunction can be measured non-
invasively using heart rate variability (HRV) (Hillebrand et al., 2013). Many studies have
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shown that chronic low HRV values are associated with sudden
cardiac death while reduction of HR and increase of HF can
be considered a beneficial direction for cardiovascular diseases
(Haarala et al., 2011; Terziyski et al., 2016; Sessa et al.,
2018).

Auricular acupressure using Vaccaria seed has become a crucial
type of acupuncture widely applied in daily clinical practice.
The seed of Vaccaria segetalis, known as Wang-Bu-Liu-Xing,
is often used in auricular acupressure for physical stimulation
and is common in Vietnam and some other countries, such as
Chinese, Japan, and Korea. Vaccaria seeds are carefully selected
for their size (about 2 mm in diameter), placed on adhesive
patches, and packaged for clinical convenience; then, the clinical
practitioner easily presses one seed at each acupoint and kneads
each acupoint for a particular period. Auricular acupressure using
Vaccaria ear seed is a relatively safe treatment with minimal adverse
effects, e.g., itchiness of the ear which is a tolerable side effect.
Evidence for auricular acupuncture’s therapeutic effects comes
from clinical practice and research into pain control, headaches,
schizophrenia, and depression; it also helps effectively treat back
pain and primary dysmenorrhea of females and opiate addiction
(Bearn et al., 2009; Zhao et al., 2011; Hou et al., 2015; Baker and
Chang, 2016; Cha and Sok, 2016; Jonas et al., 2016; Zhao and Ma,
2018). The current evidence suggests that auricular acupuncture
is closely related to the autonomic nervous system (He et al.,
2012). More specifically, auricular acupuncture is performed on
acupoints in the distribution area of the vagus nerve of the
concha, increasing parasympathetic activity (Thayer et al., 2010).
The shift toward parasympathetic dominance contributes to an
increment of HRV, suggesting a potentially beneficial effect on
cardiovascular function (Marlow, 2014). Sympathetic acupoint
(AH7), located in the area innervated by ear branch of the vagus
nerve (ABVN), is scientifically proven to affect the autonomic
nervous system and is widely used to treat many diseases relating
to autonomic nervous system disorders (Young and McCarthy,
1998; Kreuzer et al., 2012; Cha and Sok, 2016; De Lorent et al.,
2016). Studies have also suggested that vagus nerve stimulation
should often be performed on the left side to avoid cardiac
complications because the right vagus nerve strongly influences
the sinus node, which can cause cardiac arrest (Kreuzer et al.,
2012).

We found limited research on the effect of stimulating only
the sympathetic point and using auricular acupressure, a method
with little risk and many benefits. Therefore, this research was
conducted to evaluate the effect of auricular acupressure at the
left Sympathetic acupoint (AH7) on the autonomic nervous
system by using an HRV measuring device in healthy individuals.
In this study, the values of features of the frequency domain
of HRV (low-frequency power - LF, high-frequency power -
HF), heart rate–HR, and respiratory rate–RR were obtained to
identify if there are any significant changes during the process
of auricular acupressure [from the time the adhesive patches
with/without ear seed is glued (T3) to the time it is removed
(T8)]. At the same time, we surveyed undesirable events (pain
due to pressure, skin irritation, nausea, syncope) after applying
the intervention.

This study result can support the effectiveness of auricular
acupressure in HRV improvement and suggest this method as an
additional treatment for ANS dysfunction-related diseases in future

research based on its impact on parasympathetic stimulation and
inhibition of sympathetic activity.

2. Materials and methods

The study was designed as a single-blinded pilot study.
Participants were healthy volunteers who lived in Ho Chi Minh
City. The Medical Ethics Council of the University of Medicine
and Pharmacy at Ho Chi Minh City approved the research ethics.
Volunteers would sign an informed consent form before the
study. Participants were randomly assigned into two groups by
the GraphPad software version 9.1. Participants in the auricular
acupuncture group received auricular acupressure in the left
Sympathetic acupoint, while the control group received sham
acupressure by removing the ear seed but keeping the sticker
attached in such an acupoint. The participants do not know
whether they are in the sham acupressure.

The sample size was calculated according to the formula.

n ≥
(
z1−β + z1−α/2

)2
.σ2

d2

Where n is the number of sample sizes needed for the study; z1-
β = 0.83, z1- α/2 = 1.96. According to Clancy et al. (2014) d = 70, 35,
σ = 178.65. With a 10% expected loss, n must be more than 57; for
this reason, each group’s sample size is 60, with two groups totaling
120 people.

2.1. Inclusion criteria

Healthy males and females aged between 20 and 29 with no
history of cardiovascular diseases, diabetes, or thyroid, and had vital
signs within the normal range (pulse, regular heart rate, resting
heart rate: 60−100 beats/min, resting blood pressure: from 90 to
60 mmHg to ≤140/90 mmHg, breathing rate: 16 ± 3 times/min,
temperature: 36.6−37.5 C), body mass index (BMI) from 18.5 to
23 kg/m2, had no psychiatric stress problem during acupuncture
day (confirmed by answering the DASS21 questionnaire with stress
point less than 15 points).

2.2. Exclusion criteria

Volunteers whose ages were out of the range above used
stimulants such as beer, alcohol, coffee, and tobacco within 24 h
before conducting the study. No volunteers played sports 2 h
before participating in the research or; had skin injuries in the
area of auricular acupressure. Women in menstruation, pregnancy,
breastfeeding and people using drugs affecting blood pressure and
heart rate within 1 month were also excluded.

2.3. Criteria to stop research

Participants who wanted to stop participating in the study or
had overreacted parasympathetic stimulation symptoms such as
dizziness, nausea, vomiting, pain, and allergy at the stimulus area.
These cases would be recorded as unexpected events.
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2.4. HRV measuring

Monitoring values in the periods included before (T1
and T2), during (T3, T4, T5, T6, and T7), and after (T8)
auricular acupressure using the photoplethysmography device–
namely, Kyto HRM-2511B (from Kyto Electronic Co., Limited
on China Suppliers)–attached to the left earlobe of participants
and connected with the Elite HRV App of the mobile phone.
The results showed that with HRV studies measured at rest, the
photoplethysmography (PPG) device correlated with ECG from
0.85 to 0.99. Monitored values included heart rate (HR) and HRV,
measured by frequency-domain features (LF and HF).

The HRV measurement standards were developed by the
European Society of Cardiology (ESC) and the North American
Society of Cardiac Rhythm and Electrophysiology (NASPE) in 1996
and have become a popular measurement standard. The frequency
domain of HRV (LF and HF components) is commonly applied
in studies on HRV, and assessing the cardiac autonomic nervous
system is possible through these HRV components.

LF (low-frequency power–LF has a frequency of 0.04–0.15 Hz):
has a relationship with cardiac sympathetic activity.

HF (high-frequency power–HF has a frequency of 0.15–0.4 Hz):
reflects cardiac parasympathetic modulation.

2.5. Auricular acupressure

We conducted auricular acupressure at the Sympathetic
acupoint on the left ear, which was located in the middle of the

ear cavity, by using a sticker with Vaccaria ear seed (auricular
acupressure group–AG) or sticker without seed (sham group–SG)
for 25 min with 3 times of stimulating. The stimulation time
was 30 s with 2 acupressure movements per second, resulting in
60 acupressure movements per stimulation. HRV was monitored
every 5 min before and after stimulating sessions during this stage
(T3, T4, T5, T6, and T7). The acupuncturist was trained at the
University of Medicine and Pharmacy of Ho Chi Minh City and
had 5 years of experience in performing auricular acupressure.

2.6. The final stage (after acupressure)

All subjects underwent a 5-min HRV measurement after
removing adhesive patches with or without seed (T8). The
measurement profile and times (T1-T8) are shown schematically
in Figure 1.

2.7. General protocol

The study was conducted in a quiet room from 8:00 to 10:00
A.M. at 26 ± 1◦C. Participants rested for 10 min, and then their
HR, RR, and blood pressure were measured. Participants did not
speak and did not change their posture during acupressure.

The total number of participants was 120, and we arranged for
2−3 people to participate in the study each day.

The recording duration was 5 min/stage, and the total
time was 40 min.

FIGURE 1

Study protocol. T1, T2: Before auricular acupressure, T3: The 1st auricular acupressure with stimulation in 30 s, T4: Auricular acupressure without
stimulation, T5: The 2nd auricular acupressure with stimulation in 30 s, T6: Auricular acupressure without stimulation, T7: The 3rd auricular
acupressure with stimulation in 30 s, T8: After auricular acupressure.
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A typical PPG wave has peaks and valleys representing blood
volume changes in peripheral tissue (earlobe) due to blood
pulses. PPG pulses can therefore be associated with ECG R
peaks, they are delayed because of transit time through blood
vessels, and pulse-to-pulse (PP) intervals can be used as a reliable
replacement for RR intervals in many applications. However, this
model Kyto HRM-2511B does not provide information about
sampling frequency.

Using OMRON HEM 7121 arm blood pressure monitor to
measure participants’ blood pressure. The researcher observed
respiratory rates in each stage (T1, T2, T3, T4, T5, T6, T7, and T8)
and measured by counting the number of times the participant’s
abdomen rise-down.

2.8. Statistical analysis

Data were analyzed using SPSS version 22.0. Independent
Samples T-test was used to compare baseline characteristics of
the volunteers between two groups for each stage. We used the
Wilcoxon signed rank test to compare HR, RR, LF, and HF at
time points (before, during, and after acupressure) in each group

and the Mann-Whitney U-test for differences in these parameters
between the two groups. The results were statistically significant
when p < 0.05.

If the participants had any symptoms such as dizziness, nausea,
vomiting, pain, and allergy at the stimulus area, the study would be
stopped and recorded as unexpected events.

3. Results

There were no participants discontinued or excluded from
the trial. All 120 participants were recorded, and their data
were transferred to the blinded analyst. It took 55 consecutive
minutes to finish the process for one person and 40 days for
120 participants.

3.1. Heart rate (HR) in each stage of the
study

Figure 2 shows the HR of each stage in the two groups, and
there were no statistically significant differences in HR at each stage

FIGURE 2

Heart rate at each stage in the two groups. (A) AG, (B) SG.

TABLE 1 The change of nLF, nHF, and RR during stages in both groups.

Stage nLF [mean (SD)] nHF [mean (SD)] RR [median (IQR)]

AG n = 60 SG n = 60 P-valueb AG n = 60 SG n = 60 P-valueb AG n = 60 SG n = 60 P-valuea

T1 6.18 (1.08) 5.87 (1.15) 0.14 6.61 (0.99) 6.71 (0.91) 0.57 16.00 (13.00, 18.00) 16.00 (14.00, 17.00) 0.81

T2 6.17 (1.11) 5.80 (1.28) 0.09 6.65 (0.98) 6.77 (0.88) 0.51 16.00 (13.25, 18.00) 16.00 (14.00, 17.75) 0.78

T3 6.29 (1.19) 5.92 (1.15) 0.09 6.92 (1.14) 6.75 (0.98) 0.38 16.00 (13.00, 19.00) 16.00 (14.00, 17.00) 0.50

T4 6.22 (1.20) 5.86 (1.10) 0.09 6.85 (1.06) 6.69 (0.98) 0.38 16.00 (14.00, 18.00) 16.00 (14.00, 18.00) 0.89

T5 6.27 (1.22) 5.93 (1.11) 0.11 6.91 (1.13) 6.68 (0.93) 0.23 16.00 (14.00, 18.00) 16.00 (13.00, 18.00) 0.46

T6 6.39 (0.98) 6.05 (1.03) 0.07 7.03 (1.14) 6.71 (1.02) 0.10 16.00 (14.00, 18.00) 16.00 (13.25, 17.00) 0.58

T7 6.38 (1.16) 5.91 (1.22) 0.03 6.95 (1.09) 6.73 (1.06) 0.27 16.00 (14.00, 18.00) 16.00 (14.00, 17.75) 0.82

T8 6.27 (0.95) 5.97 (1.10) 0.11 7.03 (1.07) 6.74 (3.65) 0.13 16.00 (14.00, 17.00) 16.00 (13.25, 17.00) 0.99

aMann Whitney U-test, bt-test; RR, respiratory rate; IQR, interquartile range.
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TABLE 2 The difference among stages within each group and between two groups.

Stage Compared
with

nLF nHF RR

P-valuec P-valued P-valuec P-valued P-valueb P-valuea

AG n = 60 SG n = 60 AG n = 60 SG n = 60 AG n = 60 SG n = 60

T1 T2 0.85 0.37 0.41 0.41 0.23 0.86 0.37 0.67 0.31

T3 0.46 0.67 0.77 <0.01 0.63 0.04 0.81 0.13 0.32

T4 0.72 0.98 0.79 0.03 0.83 0.05 0.88 0.74 0.98

T5 0.54 0.67 0.86 0.01 0.76 0.03 0.99 0.76 0.62

T6 0.08 0.04 0.81 <0.01 0.99 <0.01 0.72 0.32 0.62

T7 0.17 0.80 0.45 <0.01 0.81 0.04 0.95 0.90 0.95

T8 0.31 0.28 0.99 <0.01 0.71 <0.01 0.49 0.92 0.93

T2 T3 0.47 0.42 0.98 <0.01 0.81 0.02 0.53 0.25 0.18

T4 0.71 0.68 0.95 0.04 0.38 0.03 0.30 0.95 0.58

T5 0.52 0.42 0.90 0.02 0.28 0.01 0.39 0.34 0.22

T6 0.08 0.03 0.86 <0.01 0.50 <0.01 0.82 0.17 0.21

T7 0.17 0.47 0.64 0.02 0.69 0.03 0.57 0.51 0.27

T8 0.31 0.10 0.64 <0.01 0.72 <0.01 0.94 0.52 0.40

T3 T4 0.63 0.74 0.98 0.48 0.23 0.95 0.83 0.31 0.49

T5 0.92 0.98 0.94 0.95 0.18 0.60 0.82 0.95 0.84

T6 0.49 0.32 0.91 0.26 0.31 0.16 0.42 0.59 0.71

T7 0.50 0.92 0.57 0.80 0.66 0.70 0.76 0.55 0.71

T8 0.91 0.74 0.75 0.25 0.84 0.26 0.34 0.99 0.57

T4 T5 0.72 0.69 0.94 0.54 0.91 0.55 0.80 0.11 0.29

T6 0.19 0.17 0.93 0.04 0.71 0.09 0.22 0.07 0.73

T7 0.32 0.80 0.65 0.35 0.41 0.63 0.67 0.52 0.88

T8 0.66 0.45 0.77 0.02 0.13 0.11 0.13 0.28 0.89

T5 T6 0.31 0.37 0.99 0.13 0.54 0.26 0.25 0.45 0.60

T7 0.46 0.93 0.59 0.72 0.34 0.92 0.47 0.45 0.20

T8 0.99 0.75 0.83 0.20 0.26 0.53 0.20 0.80 0.25

T6 T7 0.93 0.36 0.48 0.34 0.39 0.25 0.63 0.09 0.44

T8 0.23 0.45 0.79 0.98 0.46 0.72 0.90 0.15 0.27

T7 T8 0.39 0.68 0.38 0.38 0.86 0.48 0.55 0.67 0.73

aMann Whitney U-test, bWilcoxon signed rank sum test, cpaired t-test, dT-test; LF, low-frequency power; HF, high-frequency power; RR, respiratory rate.

T1, T2, T3, T4, T5, T6, T7, and T8 between the two study groups
(p > 0.05 Mann-Whitney U-test).

Besides, there was a statistically significant difference in HR
between stages T3, T4, T5, T6, T7, and T8 with stages T1 and
T2 between the two groups (p < 0.05 Mann-Whitney U-test).
Specifically, in the acupressure group (AG), HR in the stage of
auricular acupressure with stimulation was lower than that of
before, after, and in the stage without stimulation (Figure 2A)
(p < 0.05, Wilcoxon signed rank sum test). In contrast, the HR
differences between stages in the sham group (SG) were not
statistically significant (Figure 2B) (p> 0.05, Wilcoxon signed rank
sum test).

3.2. Auricular acupressure at Sympathetic
acupoint alters elements of HRV and RR

The variation of frequency-domain elements normalized (nLF
and nHF) and the respiratory rate (RR) is shown in Table 1. There

were some minor changes in nLF and nHF indicated by the light
blue color in Table 2; however, these changes are discrete and lack
significance.

Following the details in Tables 1, 2, there were no significant
differences in the nLF, nHF, and RR between the two groups in each
stage (t-test and Mann-Whitney U-test, p > 0.05). However, there
was a considerable increase in the nHF of the acupressure group
(AG) in the period during and after intervention (T3, T4, T5, T6,
T7, and T8), while the sham group (SG) had no changes with the
Paired t-test used.

Besides, Tables 1, 2 illustrate that the acupressure group (AG)
had a significant increase in nHF of stages T3, T4, T5, T6, T7, and
T8 compared to T1 and T2 (p < 0.05, Paired t-test); and there were
no statistically significant differences in nHF between the stages T3,
T4, T5, T6, T7, and T8 (p > 0.05, Paired t-test). However, these
tables show the sham group (SG) had no statistically significant
differences in nHF between the stages T1, T2, T3, T4, T5, T6, T7,
and T8 (p > 0.05, Paired t-test). The comparison of the research
results to prior studies is showed in Table 3.

Frontiers in Neuroscience 05 frontiersin.org

https://doi.org/10.3389/fnins.2023.1116154
https://www.frontiersin.org/journals/neuroscience
https://www.frontiersin.org/


fnins-17-1116154 May 27, 2023 Time: 16:30 # 6

Trinh et al. 10.3389/fnins.2023.1116154

TABLE 3 Comparison the results of our study and prior researches.

Research HR RR HF LF Adverse effects

Gao X.Y. Acupressure stimulation of the
vagus nerve in the ear causes a
reduction in heart rate

LF increased in both periods of
acupoint stimulation with
electromagnetism (electric
vibrating pen) and vibration of
needles, which differs from our
study using pressure on seeds
(less strong physical stimulation)

Boehmer A.A.

Buschman H.P. The timing of stimulation does
not affect the amount of cardiac
slowing

Kuehl L.K. The respiratory rate must be
considered to ensure a
thorough interpretation of
frequency-domain indices

Reduced HRV indicates a risk
of cardiac and all-cause
mortality; low HF is often
correlated with stress status
and anxiety disorders,
whereas increased HF and
HRV are related to wellbeing

Laborde S.

Tran N. Left ear stimulation increased RSA and significantly
increased HF

Haker E. The measuring HF and LF
method was calculated
appropriately to control the
respiratory system’s impact
on these indices

An increase in HF and no change in LF during auricular
acupuncture in the left Lung acupoint

Clancy A.J. Performing vagus nerve
acupuncture and acupressure in
the ear showed no change in LF

Boehmer A.A.

Caetano J. Heart rate decreases will lead to a
significant decrease in both
cardiovascular-related and
all-cause mortality

Khan H.

Clancy A.J. No undesirable events
when vagus nerve
stimulation

Roger A.S.

Our study Heart rate markedly declined
during and after acupressure at
the left Sympathetic acupoint in
healthy volunteers, and stages
with stimulation caused a more
significant decrease than without
stimulation.
No resonance to increase an effect
or saturation to decrease such
impact in subsequent stimuli

Respiratory rate while
evaluating HRV showed no
significant change, thus
excluding the effect of the
respiratory system on HF

HF increased statistically
significantly when
performing acupressure

No statistically significant
differences in LF among study
periods in both groups

No undesirable events

Almost our results are similar to the prior research, except for the study of Gao X.Y. in which the LF increased when acupoint stimulation using an electric vibrating pen and vibration of needles.
Differences with other research may be due to the difference in the action method, and the discussion of this part was in detail.

4. Discussion

4.1. Heart rate (HR)

The first value to be investigated when performing cardiac
acupressure in the ears was the heart rate (HR). AG saw a

significant decline (p< 0.05) in HR during the stages of acupressure
compared with before-intervention. In particular, the three stages
of auricular acupressure with stimulation (T3, T5, and T7) caused
a more significant decrease in HR (p < 0.05) than the stage
of non-stimulation (T4 and T6). These differences in AG were
statistically significant compared with SG (p < 0.05). These results
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are similar to that of several previous studies by Gao et al. (2012)
and Boehmer et al. (2020). on healthy volunteers that acupressure
stimulation of the vagus nerve in the ear causes a reduction
of heart rate. Our results also show no statistically significant
difference among the first, second, and third stimuli, demonstrating
no resonance to increase an effect or saturation to decrease such
impact in subsequent stimuli. This result is similar to results
from Buschman et al. (2006) which showed that the timing of
stimulation does not affect the amount of cardiac slowing. In his
research, the effect of stimulation carried out at 2 min intervals
in pigs remains unchanged when the stimulus is applied quickly
after the results of a preceding stimulus have resided. Additionally,
this research showed that performing auricular acupressure on
Sympathetic acupoint with stimulation probably reduced heart
rate. Other studies have shown that heart rate decreases will lead
to a significant decrease in both cardiovascular-related and all-
cause mortality rates (Caetano and Delgado, 2015; Khan et al.,
2015). For this reason, our research outcome can be used for its
application in daily clinical practice to normalize the autonomic
imbalance (especially sympathetic dominance) corresponding to
daily changes and treat patients with cardiovascular diseases
relating to autonomic dysfunction.

4.2. Respiratory rate (RR)

With the short-term recordings, distinct but overlapping
mechanisms generate HRV measurement. Several mechanisms
involve regulatory processes that control heart rate through
respiratory sinus arrhythmias RSA, baroreceptor reflexes (negative
feedback mechanisms controlled by blood pressure), and rhythmic
changes in vascular tone. Respiratory sinus arrhythmia (RSA) refers
to an increase or decrease in heart rate with respiration through the
vagus nerve. Because longer expirations allow more acetylcholine
metabolism, slower breathing rates can produce greater RSA, lower
heart rate, and increase the value of HRV variables involving
HF (Shaffer et al., 2014). Therefore, the authors Kuehl et al.
(2015) and Laborde et al. (2017) suggested that when researching
to investigate HRV, especially HF, to assess the parasympathetic
function of the heart, it is necessary to monitor the respiratory
parameters.

In this study, respiratory rate showed no significant change
(p > 0.05) at any time point in both groups, thus excluding the
effect of the respiratory system on examining HRV during auricular
acupressure intervention.

4.3. The frequency-domain spectral
analysis

4.3.1. HF and nHF
Theoretically, stimulating the acupuncture point in the ear

of the vagus nerve will increase parasympathetic activity, and
HF, modulated by parasympathetic activity, can increase. This
finding is compatible with our outcome; in particular, HF (raw
and normalized values) increased dramatically during and after
acupressure compared to before (p < 0.05), and there were
no statistically significant differences between the stage with

stimulation and that with non-stimulation (p > 0.05) in the
acupressure group. However, there were no differences at any time
in the sham group.

Hayano and Yuda (2019) suggested that HF is only affected
by parasympathetic activity in the heart in the frequency range
of 0.15−0.4 Hz, and RSA is the determining factor in HF.
The effects of respiratory parameters on RSA act independently
of the level of cardiac parasympathetic activity. Tran et al.’s
(2019) study showed that left ear stimulation increased RSA
and significantly increased HF. Kuehl et al. (2015) and Laborde
et al. (2017) suggested that the respiratory rate must be
considered to ensure a thorough interpretation of frequency-
domain indices.

Besides, our results showed that HF (raw and normalized
values) increased statistically significantly when performing
acupressure. This result is similar to the study reported by Haker
et al. (2000) which showed an increase in HF and no change in
LF during auricular acupuncture in the left Lung acupoint. This
acupoint is located in the distribution of the vagus nerve, similar
to the Sympathetic acupoint in our study. A special feature in
Haker et al.’s (2000) study is that the measuring HF and LF method
was calculated appropriately to control the respiratory system’s
impact on HF and LF. In our research, monitoring simultaneous
respiratory rate while evaluating HRV showed no significant
change, thus excluding the effect of the respiratory system on
HF.

Reduced HRV indicates a risk of cardiac and all-cause
mortality; low HF is often correlated with stress status and anxiety
disorders, whereas increased HF and HRV are related to wellbeing
(Kuehl et al., 2015). Our study showed that auricular acupressure
at the left Sympathetic acupoint increased HF, raising the question
of whether this benefit would happen in stressed subjects and then
can improve their body health.

4.3.2. LF and nLF
In general, there were no statistically significant differences in

LF (raw and normalized values) among study periods (p > 0.05)
intragroup and intergroup in our study. This result is similar to
the studies of Clancy et al. (2014) and Boehmer et al. (2020) when
performing vagus nerve acupuncture and acupressure in the ear but
different from the study of Gao et al. (2012). In Gao et al.’s (2012)
research, LF increased in both periods of acupoint stimulation
with electromagnetism (electric vibrating pen) and vibration of
needles, which differs from our study using pressure on seeds (less
strong physical stimulation). In addition, the hemodynamic change
when stimulating the vagus branch depends on the number of
stimulation sites and stimulation parameters (potential, frequency,
pulse length, and current direction), leading to varying degrees
of HRV, accounting for the variation in results between studies
(Stauss, 2017).

In our study, the result generally pointed out that auricular
acupressure at the left Sympathetic acupoint with the Vaccaria
ear seed did not change the LF (raw and normalized values).
The difference with other studies may be due to the difference in
the action method.

4.3.3. Unwanted reactions
When acupressure at the left Sympathetic acupoint, both

acupressure and sham groups did not record any undesirable
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events, such as pain in acupressure, skin irritation, nausea, or
syncope. This result is similar to other studies using auricular
acupressure on points in the distribution area of the vagus nerve
(Clancy et al., 2014; Roger et al., 2016).

4.3.4. Limitations
It is the first study to conduct acupressure at the

left Sympathetic acupoint to investigate HRV; hence we
performed it on healthy volunteers to ensure safety and
to monitor possible dangerous cardiovascular events during
acupressure. Evaluating results on healthy people will not
represent the goal of clinical application with subjects who
are cardiovascular patients. Therefore, our further research
will be focused on patients with chronic cardiovascular or
HRV-related diseases. The sampling frequency of the device
Kyto HRM-2511B is unknown, which is considered an
unclear assessment quality. However, as stated above, the
Kyto HRM-2511B has been studied as a possible substitute
for ECG in the short-term measuring and monitoring
HRV parameters.

5. Conclusion

The research results reveal that heart rate markedly declined,
and HF significantly increased during and after acupressure at
the left Sympathetic acupoint in healthy volunteers, specifically
compared to the period before performing the acupressure. When
we consider the respiratory rate monitoring while performing HRV
measurement to warrant more accuracy, it shows no considerable
change at any time point and no significant difference between
the two groups. There is no risky event recorded throughout this
trial.
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