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1 1  
21.5±2.7 18 34 BMI 21±2.4 15.8 26.7



 

34 68 9 18 7 14
22 44 PMS 15 30  

 
1 N=50  

 21.5 2.7 Max34 min18  

BMI kg/m2  21 2.4 Max26.7 min15.8  

 34 68%  9 18%  7 14%  

 22 44%  28 56%  

PMS 15 30%  35 70  

 15 30%  35 70%  

 3 6%  28 56%  19 38%  

 2 4%  10 20%  38 76%  

 
2 2  

PMS
BMI

 
 

2 2 * p 0.05 ** p 0.01  
 n=22  n=28  p  

BMI kg/m2  20.3 2.5 21.5 2.7 n.p 

 
 11 50.0%  4 14.3%  * 

PMS  9 40.9%  6 21.4%  ** 

 
 6 27.3%  4 14.3%  * 

 
 13 59.1%  11 39.3%  ** 

 
 14 63.6%  14 50.0%  n.p 
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a 1 2  

34  
29.3 2.4 31.5 2.1 p 0.01

2 20.1 3.7 23.9 5.2 p 0.05 3 21.3 4.3 27.3 5.6 p 0.01 4
22.3 5.3 28.1 5.2 p 0.01 5 22.6 5.5 28.8 5.1 p 0.01 6

24.1 5.9 29.0 5.2 p 0.05 7 25.1 6.03 29.1 5.2 p 0.05
6 24.7 6.3 28.8 4.6 p 0.05 7 25.2 6.4

29.2 4.3 p 0.05 8 25.4 6.4 29.3 4.2 p 0.05 9 25.4 6.3 30.0



 

 

3.9 p 0.05 10 25.5 5.8 30.1 3.6 p 0.01
 

PMS PMS 7 24.9 6.8
28.5 5.2 8 25.1 6.3 28.9 5.0 PMS PMS
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A B * p 0.05 ** p 0.01  

A                                    B 

 
2 PMS PMS  

A B  

A                                    B 

 
b 3  

LF/HF 1.06 1.21 1.36 1.75 0.97 0.78
0.96 1.32 PMS LF/HF 0.95 0.69 1.66 2.10 PMS

LF/HF 1.03 1.06 0.93 1.20 LF/HF 0.99
0.89 2.47 2.48 LF/HF 1.01 1.01 0.65 0.35

LF/HF  
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A B PMS PMS  

C  

A N=27  

 n=11  n=16  

LF ms2  HF ms2  LF/HF LF ms2  HF ms2  LF/HF 

 709 872 822 567 1.06 1.21 736 583 998 800 0.97 0.78 

 671 664 838 877 1.36 1.75 563 342 889 604 0.96 1.32 

 

B N=27  

 PMS n=7  PMS n=20  

LF ms2  HF ms2  LF/HF LF ms2  HF ms2  LF/HF 

 583 337 900 772 0.95 0.69 775 801 936 700 1.03 1.06 

 711 705 854 859 1.66 2.10 570 401 874 677 0.93 1.20 

 

C N=27  

 n=7  n=20  

LF ms2  HF ms2  LF/HF LF ms2  HF ms2  LF/HF 

 604 596 846 669 0.99 0.89 768 748 955 734 1.01 1.01 

 623 400 433 270 2.47 2.48 601 533 1021 775 0.65 0.35 

   p=0.21   p=0.15 
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The modulation of Hiesho and menstruation related symptoms by 
autonomic nerve activity in Japanese young women 

 
Fumiko Miura1, Kaori Nakai1, Hiroya Matsuo2 

 
Abstract 

The purposes of this study were to investigate the pathosis of Hiesho and menstruation related symptoms in 
Japanese young women and identify the modulation by autonomic nerve activity to their pathophysiology. 
Self-reported questionnaires, which have included student’s background, menstruation, diagnosis criteria of 
Hiesho and Premenstrual Syndrome (PMS), lifestyle factors, were delivered to 50 Kobe University Nursing 
students. Cold water loading test and spectral heart rate variability analysis were performed in the proliferative 
and secretory phase of menstruation cycle to evaluate the autonomic nerve activity. There were significant 
differences in the recovery of skin temperature after loading the cold water between Hiesho group and healthy 
group, especially in the secretory phase of menstruation cycle. HF tended to be higher in PMS group than 
healthy group and LF/HF tended to be higher in Hiesho and PMS group than Healthy group, in the secretory 
phase of menstruation, respectively. It was suggested that the dysfunction of autonomic nerve activity was 
associated with the pathophysiology of Hiesho and PMS, had the differences in its severity between 
proliferative and secretory phase of menstrual cycle. 
 
Key Words: Hiesho, Premenstrual syndrome, Autonomic nerve activity, Cold water loading test, Spectral heart 
rate variability 
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