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ABSTRACT 

 
This study is to observe the influence of half-body bath on muscle fatigue of baseball players. In addition 

to the detection of general physiological and fatigue parameters, this study also applies Ryodoraku 

method to observe the influence of half-body bath on meridian balance. The subjects involved are 18 elite 

baseball players. It is defined that in a half-body bath, the body is soaked from the foot to the umbilicus, 

and the water temperature is controlled at 38~40℃. The water bath is taken 3 times a week, 15~20 

minutes each time for 6 consecutive weeks. Half-body bath can lower diastolic pressure and raise heart 

rate and tympanic temperature but has no significant effect on systolic pressure. Hand-grip force, back-
life force, and flexibility are significantly improved after half-body bath. Moreover, for those who 

experience abnormal or unbalanced meridian energy after high-intensity training, half-body bath tends to 

facilitate the recovery of meridian energy to the normal state. It can be concluded that half-body bath 
indeed has positive health benefits for baseball player’s muscle fatigue and meridian imbalance induced 

by high-intensity training. 
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INTRODUCTION 

“Water is therapeutic” has always 

been approved and well-accepted by the 

general public. When human body is 

immersed in water, hydrostatic force may 

facilitate the flowing of venous blood back 

to the heart and lungs. 
[1, 2]

 According to the 

Frank-Starling law, increase of venous 

return can enhance the contraction of the 

heart, which further increases stroke 

volume. The increase has positive effects on 

the activities of the heart. It can also 

enhance the hemodynamic function of 

patients with cardiovascular disease and 

further improve their quality of life. 
[3]

 The 

thermal effect of water can help reduce 

fatigue and tender points. 
[4, 5]

 Therefore, 

four major functions of hydrotherapy can be 

induced: 1) To improve local blood return, 

reduce edema and facilitate the expulsion of 

inflammatory substances; 
[6]

 2) To reduce 

blood viscosity and circulation resistance; 
[7]

 

3) To lower muscle tension and elevate the 

http://www.ijhsr.org/
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pain threshold and tolerance;
 [4, 8]

 and 4) To 

increase the secretion of -endorphin. 
[9]

 

In this study, Ryodoraku instrument 

is used to detect the electrical conductance 

of meridian. Ryodoraku method has been 

developed by Nakatani since 1947. 
[10]

 It is 

conceived that internal physiological 

conditions will be reflected upon the 

variation of electric resistance on specific 

points of human skins (i.e., acupuncture or 

energy points). By measuring the variation 

of the electric current, the bioenergy level 

and distribution can be evaluated. It has 

been pointed out that fatigue will lower skin 

conductance, which reflects the variation of 

body energy. 
[11]

 If meridian energy 

distribution remains unbalanced for a long 

period of time, disorder of the autonomic 

nervous system may occur. 
[12]

 Serious 

imbalance can result in a series of 

neuroendocrine disorders, such as 

overtraining syndrome. 
[13]

 Therefore, this 

study uses Ryodoraku to evaluate bioenergy 

abnormality and autonomic imbalance 

resulted from fatigue by high-intensity 

training. 

Sport players usually use the 

overload principle to enhance their physical 

performance, but this training method may 

easily cause fatigue. Proper recovery leads 

to super-compensation and improvement of 

sport performance. But if fatigue keeps 

building up without proper recovery, 

overtraining may easily occur in the long 

run. 
[14]

 This problem not only affects a sport 

player’s performance but also causes 

disorder of the autonomic nervous system, 
[15]

 which may be very detrimental to a sport 

player’s health conditions. From the 

accumulation of fatigue to the appearance of 

symptoms, the process is progressive and 

not easily perceived. Therefore, this problem 

should be emphasized and prevented. The 

purpose of this study is to examine the 

benefits of half-body bath for the recovery 

of elite baseball players from fatigue after 

regular trainings.  

 

MATERIALS AND METHODS 

Subjects and intervention  

Eighteen male athletes recruited 

from baseball team A members of Chia-Nan 

University of Pharmacy & Science were 

between the ages of 18 and 21. None had a 

history of cardiovascular or skin diseases. 

Each subject gave written informed consent 

for this experiment according to the protocol 

approved by the Ethical Committee of I-

Shou University. These players regularly 

receive at least 3 hours/day of training from 

Monday to Friday afternoons. The 

experiment is carried out 30 minutes after 

their training. In half-body bath, the water 

level is about the umbilicus (stomach level), 

and the temperature is between 38~40℃. 

Each bath time lasts 15~20 minutes, and the 

bath should be taken at least 3 times a week 

for 6 consecutive weeks. This study aims to 

compare the physiological changes of the 

subjects before and after the bath or in 

different weeks of the experiment. In this 

experiment, no control group is arranged, 

because of the following reasons: 1) elite 

athletes were often justifiably reluctant to 

participate in controlled studies when we 

divided them into sham (placebo) group. 2) 

The coach does not expect the training to be 

affected by their participation in this 

experiment. The exercise intensity and 

training amount of each player may vary by 

the tasks assigned, so consistency in these 

aspects cannot be dominated. 3) Setting up a 

control group of non-athlete males was not 

feasible because of the difficulty in 

identifying a suitable group. 

Measuring procedures  

Basic physiological parameters 

(blood pressure, heart rate, tympanic 

temperature) are measured 10 minutes 

before and within 10 minutes after bath; 

fatigue parameter (hand-grip force, back-lift 
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force, flexibility) and meridian parameters 

are measured 15 minutes before and within 

30 minutes after bath. Parameters to be 

measured are numerous and cannot be 

entirely collected in each bathing process, so 

physiological, fatigue, and meridian 

parameters are respectively measured at the 

1
st 

(Monday), 2
nd 

(Wednesday), and 3
rd

 

(Friday) experiment every week. Body 

composition parameters (body mass index, 

body weight, muscle weight, body fat 

weight, and total body water) are measured 

in other time arranged for. Body 

Composition Analysis (InBoby 3.0, 

Biospace, Seoul, Korea.) is used to measure 

these parameters in the 1st, 3rd, and 6th 

week for the analysis of water bath’s long-

term effects.  

Physiological meanings of fatigue and 

meridian parameters 

The measurement methods for 

fatigue parameters and meanings are 

respectively explained as follows: 1) hand-

grip dynamometer (JAMAR hydraulic hand 

dynamometer model J00105, Lafayette 

Instrument Company, Indiana.) is used to 

measure the strength of forearm flexors, and 

the measure represents fatigue loading of 

local muscles; 
[16]

 2) back-lift strength (Back 

and leg dynamometer package model 

32527A, Lafayette Instrument Company, 

Indiana.) represents the load on all the body 

muscles; 
[17] 

3) using sit-and-reach method 

(Sit and reach flexibility tester, model 

01285, Lafayette Instrument Company, 

Indiana.) to measure flexibility can reflect 

both central and reflex adjustments to the 

fatigue-induced contractile failure. 
[18]

 All 

the above measurements are executed by the 

same physical therapist.  

Meridian Energy Analysis Device 4 

(ME-PRO, MedPex Enterprises, Taipei, 

Taiwan.) was used to measure the variations 

of skin conductance. By measuring 

(regional) skin resistance, the function of 

peripheral (regional) autonomic innervation 

can be evaluated directly. 
[19] 

Measurements 

are made at 24 energy points that lie along 

the 12 principal meridians. Six points are 

located on each wrist and six are located on 

each foot. Analyzing the balance of skin 

conductance on the test points of each limb 

to evaluate health conditions is a common 

method adopted by traditional Chinese 

medicine doctor. 
[20]

 In addition, autonomic 

nervous system is very easily affected by 

emotions, ambient temperature, and 

activities. Therefore, Ryodoraku 

measurements should be made prudently: 1) 

the subjects are not allowed to drink any 

coffee and tea or take any drug; 2) no food 

can be served within 3 hours before bath, 

but an adequate amount of water is allowed; 

3) before and after bath, the subjects should 

repose in a quiet environment with stable 

humidity (50~60%) and temperature (25~26 
0
C) to calm down and maintain a steady 

mood; 5) before reposing, the subjects are 

required to wipe out the sweats or body 

moisture with a dry towel.  

Statistic analysis 

The statistics are presented in mean 

 standard deviation. For the collected 

statistics, student’s paired t-test will be used 

to test the variations of parameters before 

and after bath, and one-way ANOVA would 

be applied to test the variations in the 

different weeks of the experiment. All data 

were analyzed using the Statistical Package 

for Social Sciences (SPSS Inc., Chicago, IL) 

for Windows, version 13 and significance 

was set at p <0.05.  

 

RESULTS 

The average age of the subjects is 

19.11.0 yrs (n=18); average height is 

177.24.5 cm; average body weight is 

78.38.5 kg; average body mass index 

(BMI) is 25.13.2 kg/m
2
.  
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The influence of half-body bath on 

cardiovascular responses and muscle 

fatigue status 

The subjects’ diastolic pressure 

significantly decreased after bath 

(p＜0.001), but their systolic pressure did 

not vary significantly. Heart rate and 

tympanic temperature also significantly 

increased (p＜0.001), as shown in Table 1.  

 
Table 1. The immediate effects of half-body bath on physiological 

and muscle fatigue parameters (n=18) 

  Before bath After bath P
h

y
sio

lo
g

ical p
aram

eters 

Systolic pressure (mmHg) 128.911.1 131.514.6 

Diastolic pressure (mmHg) 80.67.2 75.010.1† 

Heart rate (beats/min) 72.611.2 87.715.7† 

Tympanic temperature (℃) 36.20.3 36.90.5† 

F
atig

u
e p

aram
eters 

Hand-grip force (kg) 49.6±7.8 50.88.4* 

Back-lift force (kg) 150.530.9 161.031.9† 

Flexibility (cm) 36.35.6 37.54.8† 

Values are expressed as means  standard deviation. 

* p＜0.05; † p＜0.001, indicating the statistic difference between 

before and after bath. 

In a comparison of fatigue 

parameters measured before and after bath, 

it was discovered that the subjects’ hand-

grip force increased after bath (p＜0.05), 

and their back-lift force and flexibility also 

significantly increased (p＜0.001). 

To observer whether the effects of 

the regular bath process on hand-grip force, 

back-lift force, and flexibility can be 

maintained for a long term, we divided the 

6-week regular bath process into three 

periods ( 1
st
 week, 3

rd
 week, 6

th
 week), to 

analyze the parameters before bath in each 

period (Table 2). No significant difference 

in hand-grip force and back-lift force was 

observed among the three periods. However, 

flexibility was significantly improved in the 

6
th
 week from 34.56.4cm in the 1

st
 week to 

37.34.1cm (p＜0.05) and from 35.63.8 in 

the 3
rd

 week to 37.34.1 (p＜0.05). This 

improvement revealed that the 6-week half-

body bath process can indeed progressively 

enhance and maintain body flexibility.  

 

Table 2. The 6-week effects of the half-body bath process on muscle strength and flexibility (n=18) 

 The 1
st
 week The 3

rd
 week The 6

th
 week 

Hand-grip force (kg) 47.47.7 46.08.0 50.19.3 

Back-lift force (kg)  135.929.4 138.222.0 160.834.6 

Flexibility (cm) 34.56.4 35.63.8 37.34.1*,† 

Values are expressed as means  standard deviation. 

Non-significant difference between the 3
rd

 week and the 1
st
 week 

*The statistic difference between the 6
th
 week and the 3

rd
 week (p<0.05) 

†The statistic difference between the 6
th
 week and the 1

st
 week (p<0.05) 

 

The immediate effects of half-body bath on 

conductance and balance of meridians 

The mean of the conductance of 

meridians is the bioenergy, and the normal 

value ranges from 28~59A. Subjects with 

an excessively high value (from 80.419.0 

to 59.317.6A, n=8, p＜0.005) or an 

excessively low value (from 20.37.0 to 

34.418.0A, n=3, p＜0.05) could have 

their bioenergy restored to the nearly normal 

value after water bath. Subjects with a 

normal bioenergy were not affected (n=7) 

(Table 3).  

A healthy person's meridian system 

should be in a balanced state. The normal 

balance ratio (upper/lower, left/right and 

Yin/Yang meridians) ranges between 0.8 

and 1.1. It was discovered that hyper- or 

hypo-active subjects could have their 

upper/lower ratio return to a nearly normal 

level after bathing (from 1.280.12 to 

0.950.15, n=3, p＜0.005; from 0.690.12 
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to 0.760.14, n=9, p＜0.05), but normal 

subjects (n=6) were not significantly 

affected. The subjects with a hyper-active 

left or right meridian system could have 

their balance ratio return to a nearly normal 

value after half-body bath (from 1.170.06 

to 1.050.12, n=5, p＜0.005; from 0.72 to 

0.80, n=1), but those with a normal left/right 

balance ratio (n=12) were not significantly 

affected. When Yin meridians had excessive 

strong functions, half-body bath could help 

restore the ratio to the normal level (from 

1.370.29 to 1.040.14, n=8, p＜0.005). 

However, subjects with balanced Yin/Yang 

meridians (n=9) or stronger Yang meridians 

(n=1) were not significantly affected (Table 

3).  

 

 
Table 3. The immediate effects of half-body bath on the balance of meridian systems (n=18) 

  Before bath After bath 

Mean (bioenergy, A) ＞59 (n=8) 80.419.0 59.317.6† 

28~59 (n=7) 44.810.5 44.415.3 

＜28 (n=3) 20.37.0 34.418.0* 

upper/lower ratio ＞1.15 (n=3) 1.280.12 0.950.15† 

0.8~1.1 (n=6) 0.990.07 0.940.14 

＜0.88 (n=9) 0.690.12 0.760.14* 

left/right ratio ＞1.1 (n=5) 1.170.06 1.050.12† 

0.8~1.1 (n=12) 0.990.07 0.990.08 

＜0.8 (n=1) 0.72 0.80 

Yin/Yang ratio ＞1.1 (n=8) 1.370.29 1.040.14† 

0.8~1.1 (n=9) 0.970.08 0.940.12 

＜0.8 (n=1) 0.72 0.76 

max/min ratio ＞1.5 (n=14) 2.761.50 1.850.65† 

1.0~1.5 (n=4) 1.340.10 1.490.31 

Values are expressed as means  standard deviation. 

* p＜0.05; † p＜0.005, indicating the statistic difference between before and after bath. 

 

We analyzed the ratio of max to min values 

detected on the 24 energy points to evaluate 

the balance of autonomic nervous functions. 

The normal ratio ranges between 1.0 and 

1.5. It was discovered that imbalance of 

autonomic nervous functions could be 

significantly improved through half-body 

bath (from 2.761.50 to 1.850.65, n=14, 

p＜0.005), but normal subjects (n=4) were 

not significantly affected (Table 3). 

The 6-week effects of half-body bath on the 

meridian systems and body composition 

In an analysis of the number of 

subjects whose meridian systems recovered 

to normal state after 6 weeks of regular 

water bath, it was discovered that the 

number of subjects whose max/min ratio 

returned to the normal value gradually 

increased from the 1
st
 week (n=3) and the 3

rd
 

week (n=5) to the 6
th
 week (n=6). In other 

aspects, no significant increase in the 

number of subjects was observed (Table 5). 

The analysis of experimental data showed 

that the hypo-active subjects with their 

upper/lower ratio significantly decreased in 

the 3
rd

 week but returned to nearly the initial 

level in the 6
th

 week. Variations of other 

items were not statistically significant 

(Table 4).  

The records of the variations of the 

subjects’ body composition showed that 

their muscle weight and total body water did 

not significantly vary during the 6 weeks 

(Table 5). BMI, body weight, body fat 

weight, and body fat ratio started to 

significantly increase in the third week. 

However, in the sixth week, except body 

weight, other parameters, including BMI, 
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body fat weight, and body fat ratio did not significantly increase.  

 
Table 4. The 6-week effects of the half-body bath process on meridian balance (n=18) 

  The 1
st
 week The 3

rd
 week The 6

th
 week 

Mean 

(A) 

＞59 82.8±22.1 (8) 81.5±19.0 (8) 77.3±17.4 (10) 

28~59 45.210.8 (7) 44.112.9 (7) 44.4±11.6 (4) 

＜28 23.82.8 (3) 24.52.8 (3) 14.5±7.9 (4) 

upper/lower ＞1.15 1.370.17 (3) 1.230.08 (5) 1.280.08 (2) 

0.88~1.15 0.960.09 (4) 0.990.08 (7) 0.980.07 (5) 

＜0.88 0.730.08 (11) 0.570.16*
 
(6) 0.700.12†

 
(11) 

left/right ＞1.1 1.150.04 (4) 1.170.04 (8) 1.120.03 (2) 

0.8~1.1 1.000.06 (14) 0.980.07 (10) 0.980.07 (15) 

＜0.8 NA (0) NA (0) 0.72 (1) 

Yin/Yang ＞1.1 1.330.19 (8) 1.400.32 (7) 1.340.35 (10) 

0.8~1.1 0.970.10 (8) 0.970.09 (11) 0.970.06 (7) 

＜0.8 0.680.16 (2) NA (0) 0.78 (1) 

max/min ＞1.5 2.340.71 (15) 2.961.60 (13) 3.192.17 (12) 

1.0~1.5 1.370.09 (3) 1.320.07 (5) 1.341.12 (6) 

Values are expressed as means  standard deviation (n) 

*The statistic difference between the 3
rd

 week and the 1
st
 week (p<0.05) 

†The statistic difference between the 6
th
 week and the 3

rd
 week (p<0.05) 

Non-statistic difference between the 6
th

 week and the 1
st
 week 

NA＝not available. 

 

Table 5. The 6-week effects of the half-body bath process on body composition (n=18) 

 The 1
st
 week The 3

rd
 week The 6

th
 week 

BMI (kg/m
2
) 25.13.2 25.73.5* 25.83.5‡ 

Body weight (kg) 78.38.5 79.88.8
 
* 80.58.9†,‡ 

Muscle weight (kg) 61.23.8 61.23.9 61.54.0 

Body fat weight (kg) 13.75.6 15.25.9
 
* 15.66.3‡ 

Body fat ratio (%) 17.15.6 18.55.8
 
* 18.96.3‡ 

Total body water (L) 44.92.8 44.92.9 45.13.0 

Values are expressed as means  standard deviation. 

BMI＝body mass index. 

*The statistic difference between the 3
rd

 week and the 1
st
 week (p<0.05) 

†The statistic difference between the 6
th
 week and the 3

rd
 week (p<0.05) 

‡The statistic difference between the 6
th
 week and the 1

st
 week (p<0.05) 

 

DISCUSSION 

The immediate influence of half-body bath 

on cardiovascular system 

It was discovered that 38~40℃ half-

body bath could help decrease diastolic 

pressure, increase heart rate and tympanic 

temperature. Reduction of blood pressure 

could be induced by the thermal effect of 

water, as heat dilates blood vessels and leads 

to the reduction of diastolic pressure. This 

effect consequently causes the reduction of 

blood pressure and increases the heart rate 

for compensation. The objective of using the 

thermal effect of water in this study was to 

accelerate the expulsion of fatigue 

substances accumulated in baseball players’ 

muscle systems after routine training. Their 

body functions can rapidly recover. Our 

finding is inconsistent with the findings of 

previous studies, 
[21, 22]

 mainly due to 

different objectives of water bath. They 

discovered that for healthy persons, heart 

rate is always slower when they are soaked 

in the water (35℃) than on the ground. 

According to Pascal’s principle, when an 

object is placed in fluid, the pressure on the 

object is positive related to the depth of the 

fluid. Thus, when human body is immersed 

in water, hydrostatic pressure was largest on 

the lower limbs, followed by abdomen. This 

feature can avoid the concentration of 

venous blood in the lower limbs. According 

to Frank-Starling law, increase of venous 

return can enhance the contraction of the 
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heart, which further induces reflexive 

bradycardia. 
[23]

 The main difference 

between their study and ours lies in water 

temperature. They excluded water’s thermal 

effects on enhancement of metabolism, 

blood circulation, flexibility of muscles and 

tendons, and the reduction of spasm and 

fatigue. Their focus was different from that 

of this study. Therefore, the effect on heart 

rate would be different.  

Bath water temperature is an 

important factor affecting physiological 

responses. A previous research performed an 

experiment on subjects taking a 15-minute 

bath in 42℃ water. At last, the subjects’ 

heart rate and systolic pressure increased, 

diastolic pressure decreased, and sublingual 

temperature reached as high as 39℃. 
[24]

 

This effect caused adverse burden on the 

body and did not bring any benefit to fatigue 

recovery. Therefore, the bath water was 

controlled at 38~40℃ in our experiment for 

the optimal fatigue recovery effect.  

The effects of half-body bath on recovery 

from muscle fatigue  

It was discovered that the benefits of 

half-body bath were primarily reflected 

upon hand-grip force, back-lift force, and 

flexibility. To verify that the improvement 

of muscle strength was not resulted from 

resistance training, we extended our 

observation to 6 weeks to compare the 

muscle weight (Table 3), hand-grip force, 

and back-life force (Table 2) in the periods 

of the 1
st
 week and 6

th
 week. It was 

discovered that muscle weight did not 

significantly vary and hand-grip and back-

lift force did not significantly increase, 

either. This validates that the immediate 

improvement of muscle strength was 

induced by the recovery of muscle functions 

after bath.  

Moreover, the findings showed that 

the regular bath process led to long-term 

improvement of flexibility in the 6
th

 week. 

Many studies have pointed out that in 

addition to fatigue reduction, improvement 

of flexibility is also one of the important 

factors that can enhance sport player’s 

performance. 
[25, 26] 

Along with flexibility, 

range of motion can also be increased. The 

occurrence of sport injuries can thus be 

reduced. 
[25]

 

The immediate effects of half-body bath on 

meridian systems  

It was discovered that after regular 

training: 1) 61% of the subjects (11/18) had 

abnormal bioenergy level. Hyper-active 

levels (>59A, n=8) were probably 

attributed to higher sympathetic nervous 

activity after workout; hypo-active levels 

(<28A, n=3) were probably related to 

fatigue caused by overtraining. 2) 67% of 

the subjects (12/18) were in the state of 

imbalance between upper/lower meridians. 

This was probably related to central fatigue 

created after regular training. 3) 33% of the 

subjects (6/18) were in the state of left/right 

meridian imbalance, and most of them had 

higher electrodermal activities on the left 

side of body skins. This was probably 

because that 94% of them (17/18) are right 

hand dominant. After a large amount of 

sport training, fatigue would easily occur to 

their dominant side (the pitching side). As 

pyramidal tract is involved in the regulation 

of electrodermal activities, 
[27]

 and somatic 

motor cortex initiates descending signals to 

autonomic centers at bulbar and spinal 

levels, 
[28]

 it is reasonable and feasible to 

measure neuromuscular activity with the 

variation of skin conductance. 4). Yin 

meridians (heart, heart constrictor, liver, 

spleen, lung, and kidney) are viscera that 

store body energy, and Yang meridians 

(large intestines, small intestines, triple 

heater, gall bladder, stomach, and bladder) 

are metabolic viscera in charge of ingestion, 

digestion, secretion, and evacuation. 

Exercise can activate energy system and 

inhibit the digestive system, so the subjects 
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with more active Yin meridians before bath 

(8/18) outnumbered those with more active 

Yang meridians before bath (1/18). Besides, 

the regulating effect of half-body bath on 

hyper-active energy system was more 

significant. 5) After regular training, 78% of 

the subjects (14/18) had autonomic nervous 

disorders. The effects of half-body bath on 

regulating conductance and balance of 

meridians were significant and could help 

the above-mentioned over- or under-values 

return to the normal range.  

The 6-week effects of the half-body bath 

process on meridian systems and body 

composition 
The 6-week half-body bath process 

did not significantly increase the number of 

subjects whose abnormal meridian energy 

(upper/lower, left/right, Yin/Yang) could 

return to normal states. Moreover, no 

significant difference was found in the 

parameters between the 1
st
 week and 6

th
 

week. This finding revealed that the effects 

of half-body bath on the long-term 

improvement of meridian imbalance were 

not significant. Nevertheless, all the subjects 

were in-service baseball players, and they 

still had to receive a great deal of training 

during the experiment. Therefore, fatigue-

induced meridian imbalance was repeatedly 

stimulated. Moreover, the training items 

were frequently adjusted by the coach 

depending on the assignment for sport 

players, so the result of our long-term 

observation would be affected.  

The 6-week water bath process did not 

affect muscle weight and total water of the 

body composition. The subjects' increase of 

body weight and body fat weight was 

speculated to be contributed by the 

arrangement of the water bath, which 

affected the subjects’ self-training; or by the 

relaxation of fatigue and stress, which 

enhanced their appetites. Moreover, the 

coach did not allow us to dominate their 

weekly training. The above-mentioned 

factors were either not fully controlled or 

verified, so the increase of body weight and 

fat weight observed could only explain that 

half-body bath has no effect on fat control. 

 

CONCLUSION 

It was empirically proven that the 

regular half-body bath process has 

significant effects on the recovery of muscle 

fatigue and improvement of flexibility for 

baseball players. It also has the function of 

rectifying fatigue-induced variation or 

imbalance of meridian systems. 

 

ACKNOWLEDGEMENTS 

The authors wish to thank the 

subjects for their cooperation and all 

personnel of the SPA center of Chianan 

University of Pharmacy & Science for their 

kindly assistance. 

 

REFERENCES 

1. Anstey KH, Roskell C. 

Hydrotherapy: Detrimental or 

beneficial to the respiratory system? 

Physiotherapy 2000;86:5-12. 

2. Ozawa M, Suzuki Y, Suzuki K, et al. 

The changes of hemodynamics 

during bathing in patients with heart 

disease (in Japanese). J Jpn Assoc 

Phys Med Baln Clim 1986;49:71-81. 

3. Michalsen A, Lüdtke R, Bühring M, 

Spahn G. Langhorst J. Dobos GJ. 

Thermal hydrotherapy improves 

quality of life and hemodynamic 

function in patients with chronic 

heart failure. Am Heart J 

2003;146:728-733. 

4. Donmez A, Karagulle MZ, Tercan 

N, et al. SPA therapy in 

fibromyalgia: A randomised 

controlled clinic study. Rheumatol 

Int 2005;26:168-172. 

5. Nakamura K, Takahashi H, Shimai 

S, Tanaka M. Effects of immersion 

in tepid bath water on recovery from 



                      International Journal of Health Sciences & Research (www.ijhsr.org)  177 

Vol.4; Issue: 7; July 2014 
 

fatigue after submaximal exercise in 

man. Ergonomics 1996;39:257-266. 

6. McCulloch J. Physical modalities in 

wound management: Ultrasound, 

vasopneumatic devices and 

hydrotherapy. Ostomy Wound 

Manage 1995; 41:30-37. 

7. Tamura K, Kubota K, Kurabayashi 

H, Shirakura T. Effects of 

hyperthermal stress on the 

fibrinolytic system. Int J 

Hyperthermia 1996;12:31-36. 

8. Bender T, Karagulle Z, Balint GP, 

Gutenbrunner C, Balint PV, Sukenik 

S. Hydrotherapy, balneotherapy, and 

spa treatment in pain management. 

Rheumatol Int 2005;25:220-224. 

9. Digiesi V, Cerchiai G, Forni S, Baldi 

E, Masi F, Giannotti P. Hormonal, 

beta-endorphin and renin activity 

changes in man during partial 

immersion, as a therapeutic method, 

in water at 38 degrees C. Minerva 

Med 1987;78:135-139. 

10. Nakatani Y, Yamashita K. Ryodorku 

Acupuncture. Tokyo: Ryodoraku 

Research Institute; 1977. 

11. Yu HM, Chang HH, Liou SY, Li SF, 

Hou MM, Chen MF. The correlation 

between skin electrical conductance 

and the score of qi vacuity. Am J 

Chin Med 1998; 26:283-290. 

12. Oda H. Ryodoraku Autonomic 

Nervous System Therapy. In: 

Ryodoraku Textbook. Osaka, Japan: 

Naniwasha Publishing Inc, 1989; p. 

42-45. 

13. Lehmann MJ, Lormes W, Opitz-

Gress A, et al. Training and 

overtraining: An overview and 

experimental results in endurance 

sports. J Sports Med Phys Fitness 

1997;37:7-17. 

14. Uusitalo ALT. Overtraining- A big 

challenge for top athletics. Phys 

Sportsmed 2001;29:35-50. 

15. Hedelin R, Wiklund U, Bjerle P, 

Henriksson-Larsen K. Cardiac 

autonomic imbalance in an 

overtrained athlete. Med Sci Sports 

Exerc 2000;32:1531-1533. 

16. Roman-Liu D, Tokarski T, 

Kowalewski R. Decrease of force 

capabilities as an index of upper limb 

fatigue. Ergonomics 2005;48:930-

948. 

17. Sparto PJ, Parnianpour M, Reinsel 

TE, Simon S. The effect of fatigue 

on multijoint kinematics and load 

sharing during a repetitive lifting 

test. Spine 1997;22:2647-2654. 

18. Regueme SC, Nicol C, Barthelemy J, 

Grelot L. Acute and delayed 

neuromuscular adjustments of the 

triceps surae muscle group to 

exhaustive stretch-shortening cycle 

fatigue. Eur J Appl Physiol 

2005;93:398-410. 

19. Yamamoto Y. Measurement and 

analysis of skin electrical impedance. 

Acta Derm Venereol 

1994;185(Suppl.):34-38. 

20. Voll R. The phenomenon of 

medicine testing in 

electroacupuncture according to 

Voll. Am J Acup 1980;8:97-104. 

21. Cassady SL, Neilsen DH. 

Cardiorespiratory responses of 

healthy subjects to calisthenics 

performed on land versus water. 

Phys Ther 1992;72:532-539. 

22. Hall J, Macdonald IA, Maddison PJ, 

O’Hare JP. Cardiorespiratory 

response to underwater treadmill 

walking in healthy females. Eur J 

Appl Physiol 1998;77:278-284. 

23. Brody LT. Aquatic physical therapy 

for back pain. Orthop Phys Ther Clin 

North Am 1999;8:507-518. 

24. Tanaka M, Nakamura K, Takahashi 

H, Koyama A, Shimai S, Suzuki H, 

editors. Physiological and 



                      International Journal of Health Sciences & Research (www.ijhsr.org)  178 

Vol.4; Issue: 7; July 2014 
 

psychological responses on water 

temperature in bathing [in Japanese]. 

Proceedings of the 14
th

 Symposium 

on Man-Thermal Environment 

System; Tokyo, Japan, 1990; p. 110-

113.  

25. Kovacs MS. Applied physiology of 

tennis performance. Br J Sports Med 

2006; 40:381-386. 

26. Reilly T, Atkinson G, Edwards B, 

Waterhouse J, Farrelly K, Fairhurst 

E. Diurnal variation in temperature, 

mental and physical performance, 

and tasks specifically related to 

football (soccer). Chronobiol Int 

2007;24:507-519. 

27. Sequeira-Martinho AH, Roy JC, 

Brochard J. The pyramidal tract is 

involved in the control of an 

autonomic response (skin potential 

response), in the cat. CR Seances 

Acad Sci 1982;294:271-274. 

28. Sequeira H, Ba-M'Hamed S, Roy JC. 

Fronto-parietal control of 

electrodermal activity in the cat. J 

Auton Nerv Syst 1995;53:103-114. 

 

 

 

 

 

 

******************* 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

How to cite this article: Bin-Min T, Pi-Ling C, Jing-Shia T et. al. the influence of half-body 

bath on muscle fatigue and electrical conductance of meridian - a study of elite baseball 

players. Int J Health Sci Res. 2014;4(7):169-178. 

 

International Journal of Health Sciences & Research (IJHSR) 
 

Publish your work in this journal 

 
The International Journal of Health Sciences & Research is a multidisciplinary indexed open access double-blind peer-

reviewed international journal that publishes original research articles from all areas of health sciences and allied branches. 
This monthly journal is characterised by rapid publication of reviews, original research and case reports across all the fields 
of health sciences. The details of journal are available on its official website (www.ijhsr.org). 
 
Submit your manuscript by email: editor.ijhsr@gmail.com OR editor.ijhsr@yahoo.com  

http://www.ijhsr.org/
mailto:editor.ijhsr@gmail.com
mailto:editor.ijhsr@yahoo.com

