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Abstract. This study investigated the physiological mechanism of the 

stress-reducing effect of tea culture immersion experience (tea mountain hiking, 

tea-making observation and tea tasting) on tourists in Jingmai Mountain. The 

HRV dynamic monitoring technique was used to compare and analyze the dif-

ferences in autonomic function between tourists' tea tour activities and daily life. 

The results showed that the tea tour experience significantly regulated the au-

tonomic balance (p<0.05), which was characterized by the synergistic changes of 

sympathetic activity enhancement and parasympathetic activity inhibition, and 

different activity types showed specific regulation patterns. Despite the initial 

neurophysiological activation response, the overall promotion of tourists' stress 

relief and relaxation state formation. The study confirms that tea culture expe-

rience can effectively improve the psychophysiological state, which provides a 

new basis for health tourism intervention. 
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1 Introduction 

Fast-paced lifestyles and surging work pressures in contemporary society have become 

global public health issues[1] . In this context, health tourism, as a non-pharmacological 

intervention, has received widespread attention in the academic community for its 

ability to provide multiple benefits of environmental transformation, physical and 

mental relaxation, and cultural immersion[2] . Tea culture tourism, as a special form of 

health tourism, combines the dual advantages of natural environment exposure and 

cultural experience, which may produce a synergistic stress reduction effect. 

Jingmai Mountain Ancient Tea Forest Cultural Landscape was successfully in-

scribed on the World Heritage List in September 2023, becoming the world's first 

tea-themed World Heritage Site, filling the gap of tea heritage on the World Heritage 

List[3] . Its unique tea ecosystem presents a spatial pattern of “tea in the forest, village in 

the tea forest, cultivated land and other production activities outside the tea forest”, 

which not only preserves the real and complete “under-forest tea” planting system, but 
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mension, Jingmai Mountain inhabited by the Brown, Dai and other ethnic minorities in 
the long history of the formation of a rich tea culture, including tea planting and tea 
production, tea, tea, tea, tea, tea, tea, tea and other complete system[4]. This tea culture 
infused lifestyle contrasts sharply with the fast pace of modern society, providing a 
cultural reference for stress relief.  

Taking Jingmai Mountain Tea Culture Tourism as the research object, this study 
investigated the effects of three typical experiential sessions, namely, ecological hiking 
in mountain tea gardens, observation of traditional tea-making process and tea cere-
mony tasting, on tourists' autonomic function by experimental method. Heart rate 
variability (HRV) was used as the core physiological index, and the significant dif-
ferences of HRV parameters before and after each experiential session were compared 
with those in daily life through analysis of variance (ANOVA). The analysis focused on 
(1) the differential effects of different experience types on the degree of parasympa-
thetic activation, and (2) the recovery characteristics of HRV parameters at the end of 
the experience. This study aims to provide objective evidence for the physiological 
regulatory effects of tea culture tourism. 

2 Research Sample and Methodology 

2.1 Research Sample Selection 

2.1.1 Recruitment of Subjects 
(1) Recruitment method: Recruitment of subjects through posters, flyers, and mi-

croblogging groups. 
(2) Recruitment conditions: 1. Voluntarily cooperate with the test conditions; 2. 

Voluntarily participate in this study and sign a personal consent form; 3. Aged 18-60; 4. 
Non-pregnant women; 5. No serious cardiovascular or other diseases (e.g., heart dis-
ease, high blood pressure, epilepsy, and other past medical history); 6. No long-term 
use of medication; 7. Able to distinguish colors as normal; 8. Able to take care of 
themselves and freely participate in outdoor activities; 9, Hearing, smell, vision, taste is 
normal; 10, clear consciousness, no mental illness or cognitive impairment, normal 
communication; 11, no experience of over-sensitivity to travel; 12, no skin allergy to 
alcohol; 13, no history of motion sickness; 14, non-tourism industry workers; 15, have 
the ability to use electronic mobile products. 

(3) Number of recruits: 45. 

2.1.2 Case Selection 
Jingmai Mountain Ancient Tea Forest is the world's first tea culture-themed World 

Heritage Site, with a unique “forest and tea symbiosis” ecosystem dating back to the 
10th century AD[5]. The 18,000-acre ancient tea forest contains five core ancient tea 
gardens, of which more than 100 years of ancient tea trees more than 1 million, forming 
a unique landscape pattern of “tea in the forest, the village in the tea forest”, known as 
the “tea nature museum” and the “world history of tea cultivation”. It is regarded as 
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“the natural museum of tea tree” and “the miracle in the history of tea planting in the 
world”[6]. 

As a representative of traditional villages in Jingmai Mountain, Wengji Ancient 
Village, located in the core area of ancient tea plantations at an altitude of 1350-1700 
meters, is a well-preserved millennium Brown village, with the proportion of dry-rail 
type traditional dwellings as high as 98.62%[7]. In recent years, with the success of the 
heritage, Wengji Ancient Village has been transformed through “repairing the old as 
the old”, and introduced the traditional architectural style while retaining the traditional 
architectural style. Retaining the traditional architectural style while introducing 
modern facilities, developing a tea tourism integration mode that integrates ancient tea 
picking, traditional tea-making experience and Brown culture display, making this 
once remote village a new life and an important window to show the ecological wisdom 
of “Harmonious coexistence of man and nature” in Jingmai Mountain. 

2.2 Research Methods 

Heart rate variability (HRV) analysis is a non-invasive technique for assessing auto-
nomic function by continuously monitoring fluctuations in the RR interval[8].The 
method is based on time-domain (SDNN, RMSSD) and frequency-domain (LF, HF) 
metrics, and analyzes the dynamic balance between sympathetic and parasympathetic 
nerves through signal conversion. The study used a standardized process to compare 
the changes in HRV parameters during daily life and tea tour activities, which can 
objectively reflect the dynamic response of the autonomic nervous system to envi-
ronmental stimuli[9]. 

3 Research Process 

3.1 Baseline Testing 

Baseline HRV parameter collection was performed in the subject's daily life state, and 
the subject should go to the Tourism Management Laboratory of Kunming College at 
the specified time for pre-intervention data collection.Upon arrival, the subject was 
asked to remain in a sedentary state for 15 minutes before wearing a cardiac chest strap 
(Polar,, model H10), and the ECG signals were continuously recorded using a moni-
toring device for 20 minutes to serve as a control baseline. 

3.2 Field Test on Mt. Jingmai 

Professionals holding national senior tour guide certificates organized subjects to go to 
Jingmai Mountain for standardized tea culture tourism activities, and the study set up 
three core experiential sessions: ecological hiking in mountain tea plantations, obser-
vation of the traditional tea-making process, and standardized tea ceremony tasting. 
Immediately after each activity session, subjects were guided into a specially set up 
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resting area for 20 minutes of HRV data collection using the same equipment param-
eters as the baseline measurements. 

3.3 Data Acquisition Equipment 

Participants' continuous heart rate data will be collected and analyzed by the Fitlab® 
system, which will synchronize the monitoring of all participants' data in each test and 
uploaded through the system to the Health and Exercise Laboratory's working website. 

4 Research Results and Analysis 

4.1 ANOVA of HRV Parameters 

The analysis results in Table 1 show that the subjects' autonomic nervous function state 
changed significantly from the daily life state to the period of Jingmai Mountain Tea 
Tourism Culture Excursion, which confirms the regulating effect of the Tea Culture 
Tourism activities on the autonomic nervous system. The changes in HRV parameters 
at the four measurement time points reflected the shift in the physiological stress re-
sponse pattern of the subjects under different environmental exposure conditions. 

Table 1. ANOVA results for different scenarios 

F p  
1.Daily Life; 2.Tea Mountain Hiking; 3.Tea Factory Visit; 4.Tea 
Tasting(M±SD) 

 

1 2 3 4 
RRmea 

n 777.75±125.56 612.58±83.01  660.29±83.80 787.29±107.95 17.438 0.000** 

SDNN 55.58±24.14  31.92±22.40 37.71±16.43 59.71±20.88 9.770 0.000** 
RMSS 

D 36.88±24.90 14.58±14.95 18.75±9.82 36.50±19.48 9.936 0.000** 

pNN50 15.54±18.67  3.29±7.23 3.21±4.66 11.75±11.56 6.634 0.000** 
SD1 26.13±17.64 10.17±10.51 13.13±7.01 25.75±13.76 10.118 0.000** 
SD2 73.58±30.32 43.92±30.33 51.63±22.38 78.96±28.61 8.677 0.000** 

VLF 1159.38±929.3 812.21±1470.91 1048.50±1251.2 
6  2167.29±1799.9 

2 4.384 0.006** 

LF 772.75±792.28 463.33±682.94 355.25±497.12 787.67±858.52  2.210 0.092 
HF 1009.13±1090 178.88±327.89 94.38±171.62  483.42±680.35 9.189 0.000** 

LF/HF 1.46±1.91  8.35±7.70 5.85±4.75 3.54±3.27 8.798 0.000** 
%LF 47.71±22.11 0.77±0.20 0.81±0.09 0.68±0.18 108.242 0.000**  
%HF 53.29±22.11 0.23±0.20 0.19±0.09 0.32±0.18 138.160 0.000**  
Stress 73.17±14.45 89.46±7.65 80.17±9.36 69.71±12.89 14.001 0.000** 

* p<0.05 ** p<0.01 
The results of the study showed that the Jingmai Mountain tea tour activities sig-

nificantly altered the autonomic homeostasis (lower parasympathetic activity and
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higher LF/HF ratio). This change resulted from: 1) sympathetic activation by the ex-
ercise load of the hiking activity; 2) psychological arousal triggered by the cognitive 
processing of the tea-making observation; and 3) behavioral constraints generated by 
the ritualized requirements of the tasting session. It is worth noting that this moderate 
autonomic activation is an adaptive response to the new and different environment, 
which helps to improve the environmental adaptive ability and lays a physiological 
foundation for the subsequent psychological recovery, revealing the unique psycho-
physiological mechanism of “activation followed by recovery” in tea tourism activities. 

4.2 Multiple Comparison Analysis of HRV Parameters 

In order to further explore the correlation between the individual scenarios, a multiple 
comparison analysis was performed, and the results of the analysis are shown in Figure 

tween the two groups indicates p<0.05.):  

      

      

1(A common letter between the two groups indicates p>0.05;no common letter be-

Fig. 1. Multiple comparative analysis between different scenarios 

Multiple comparative analyses revealed significant differences in HRV parameters 
across scenarios: tea hiking triggered the most significant autonomic shifts, stemming 
from the dual effects of physical activity and environmental transitions; the tea factory 
tour reflected the continuous effects of cognitive learning; and the difference between 
tea making observation and tasting revealed the difference in physiological responses 
between observational learning and ritual participation in static activities. Notably, tea 
mountain hiking and tasting produced similar intensity of modulation, suggesting that 
physical activity and in-depth cultural experience may have equivalent neuromodula-
tory effects. 
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5 Conclusions 

The present study, by systematically examining the effects of the Jingmai Mountain tea 
culture tourism experience on autonomic function, draws the following important 
conclusions: (1) Tea tourism activities can significantly regulate the balance state of the 
autonomic nervous system, manifesting synergistic changes in the inhibition of para-
sympathetic activity and the enhancement of sympathetic predominance, and this 
regulating effect shows gradient differences among different activity types, with the 
ecological hiking in the tea plantation and tea factory visit producing the most signif-
icant physiological arousal were the most significant, while the tea tasting session 
showed a relatively moderate modulation pattern. (2) Multiple comparative analyses 
revealed that there were essential differences between the tea tourism experience and 
the daily life state, especially the physical activity (hiking) and cognitive participation 
(tea-making observation) experiences could effectively break the daily autonomic 
balance pattern and produce statistically significant physiological state changes. (3) 
Comparisons between different tea tours suggest that the nature of the activity (phys-
ical/cognitive/cultural), rather than the intensity of the activity, is the key determinant 
of the autonomic response profile, which provides a new theoretical perspective for 
understanding the health promotion mechanism of tea culture tourism. 

Taken together, this study confirms that the Jingmai Mountain tea tourism experi-
ence is able to effectively guide participants from their daily life state to a more adap-
tive physical and mental state through a multi-level neurophysiological regulatory 
mechanism, and that this unique regulatory characteristic makes it potentially valuable 
for development into a systematic health intervention program. 
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source, provide a link to the Creative Commons license and indicate if changes were made.
        The images or other third party material in this chapter are included in the chapter's 
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is not included in the chapter's Creative Commons license and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will need to obtain 
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