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Abstract 
Background: Menopause is the permanent cessation of menstruation. After menopause, primordial follicles 

become atretic, and the ovaries stop producing oestrogen. The presence of oestrogen receptors in the heart, 

vascular smooth muscles, and autonomic brain stem centers indicates that they play a role in cardiovascular 

regulation.  

Aim of the study: This study aims to compare the sympathetic autonomic nervous system activity in pre and 

post-menopausal women.  

Methods: This study was a cross-sectional analytical study conducted in Department of Physiology, Rangpur 

Medical College, Rangpur, Bangladesh, from July 2019 to June 2020. The study included 80 women aged 40 to 

55 years. All of the data was gathered, recorded into a Microsoft Excel work sheet, and then descriptive 

statistics were used in SPSS 23.0 for analysis. 

 Results: Pre-menopausal and post-menopausal groups had comparable average ages. Pre menopausal women 

had lower pre-test values for heart rate, SBP, and DBP compared to the post-menopausal group (P < 0.05). 

Group B had a significantly higher mean rise in SBP in response to CPT compared to Group A. Group B (P< 

0.01). Standing caused a higher drop in SBP in Group A compared to Group B (P < 0.01).  

Conclusion: Sympathetic nervous system examination revealed sympathetic hyperactivity in the 

postmenopausal group when compared to the premenopausal group.  
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I. INTRODUCTION 
Menopause is characterized by a year-long cessation of menstruation and a decrease in oestrogen 

release due to follicular function loss [1]. As women age, they naturally shift from reproductive to non-

reproductive phases of life [2]. Menopause typically occurs between 45 and 52 years old [1]. During the 

climacteric phase, which lasts 1-5 years, the genital organs involute due to the cessation of gonadal activity [1]. 

Premenopause is characterized by irregular menstrual cycles, lower levels of oestrogen and progesterone, and 

variable ovulation [2]. Common premenopausal symptoms include cramps, mood swings, nausea, anxiety, 

sadness, bloating, and sore breasts [3]. "Post menopause" refers to the period of life following menopause [4]. 

Postmenopausal women face increased risk of cardiovascular disease, anxiety, and depression. Postmenopausal 

women require effective health management [5]. According to the Framingham study, postmenopausal women 

had a two-fold higher age-adjusted risk of coronary heart disease than premenopausal women [6]. Young 

women who have bilateral oophorectomy are at higher risk of developing coronary heart disease if not treated 

with oestrogen [7]. Ovarian hormones, particularly oestrogens, are thought to protect women from coronary 

heart disease, as evidenced by their positive impact on cardiovascular morbidity and death in post-menopausal 

women receiving hormonal replacement treatment [8]. Aging has been linked to changes in cardiovascular 

regulation through autonomic mechanisms. Aging and post-menopausal hormonal changes in women can alter 

the autonomic control of their cardiovascular system. Menopause disrupts autonomic nerve control of the 

cardiovascular system, leading to a shift towards sympathetic hyperactivity. This trend may contribute to the 

higher prevalence of cardiovascular illnesses among post-menopausal women [9]. Cardiovascular function is 

constantly regulated by the sympathetic and parasympathetic nerve systems. Changes in autonomic activity 
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increase the risk of cardiovascular illness, which is also influenced by estrogen [10]. Replacement estrogen 

therapy has been shown to improve cardiovascular disease morbidity and mortality by 50% after menopause 

[10]. Menopausal alterations in ANS may lead to higher cardiovascular morbidity in women. Evaluating these 

alterations in post-menopausal females can inform preventive interventions for cardiovascular morbidity and 

mortality. We investigated the alterations in sympathetic activity of the autonomic nervous system (ANS) during 

menopause.  

 

II. METHODOLOGY 
This study was a cross-sectional analytical study conducted in Department of Physiology, Rangpur 

Medical College, Rangpur, Bangladesh, from July 2019 to June 2020. The study involved two groups of 40 

women each. Group A included 40 pre menopausal women aged 40-45 years. Group B included 40 

postmenopausal women aged 45 to 55.  

The sympathetic nervous system was assessed using the following tests [11]. 

 1. Cold Pressor Test (CPT) 

 2. Handgrip Test (HGT).  

3. Blood pressure response to standing.  

We used one-way ANOVA (post-hoc) testing to compare premenopausal and postmenopausal women. Results 

were considered significant at p-values < 0.05. All collected data was entered into a Microsoft Excel Work 

Sheet and analyzed in SPSS 23.0 using descriptive statistics.  

 

III. RESULT 
Table-1 shows that the pre-menopausal and post-menopausal groups had comparable average ages. Pre-

menopausal women had lower pre-test values for heart rate, SBP, and DBP compared to the post-menopausal 

group (P < 0.05) (Table-2). Group B had a significantly higher mean rise in SBP in response to CPT compared 

to Group A (P < 0.001). Group B showed a higher mean rise in DBP in response to HGT than Group A (P < 

0.01). Standing caused a higher drop in SBP in Group A compared to Group B (P < 0.01) (Table-3). 

 
Table-1: Comparison of age in pre-menopausal and post-menopausal groups 

Groups Number(n) Age (mean ± SD)  P value 

Pre-menopausal (Group A) n=40 42.18±1.66 0.00*** 

Post-menopausal (Group B) n=40 51.43±2.60 0.00*** 

 

Table -2: Comparison of pre-test values of heart rate, SBP, and DBP in pre-menopausal and post-

menopausal groups 

Parameters Pre-menopausal(Group A) (mean 

± SD) 

Post-menopausal (Group B) 

(mean ± SD) 

Heart rate (beats/min) 77.95±3.34 86.53±2.51* 

SBP (mmHg) 122.75±3.39 130.00±3.92* 

DBP (mmHg) 80.00±2.77 84.28±7.40* 

 
Table-3: Comparison of sympathetic functions in pre-menopausal and post-menopausal groups 

Parameters Pre-menopausal(Group A) 

(mean ± SD) 

Post-menopausal (Group B) 

(mean ± SD) 

CPT (rise in SBP) (mmHg) 14.56±0.75 15.98±2.08** 

HGT (rise in DBP) (mmHg) 14.78±0.80 15.64±1.29** 

SBP fall on standing (mmHg) 8.19±1.19 7.49±0.49** 

 

IV. DISCUSSION 
Pre-menopausal (Group A) and post-menopausal (Group B) women had comparable average ages. 

Menopause often begins between ages 40 and 50 [12]. Women in Group B have an average age that is similar to 

the general population. The pre-menopausal group was made up of females aged 40-45 to avoid age-related 

variations in sympathetic nervous system function testing. Statistical analysis revealed that the post-menopausal 

group had greater mean heart rates than the pre-menopausal group (P < 0.05). This finding supports a previous 

study that assessed autonomic systems in 24 post-menopausal women [13]. Other research support our findings 

on tachycardia in postmenopausal women [14]. The post-menopausal group had greater mean pre-test SBP than 

the pre-menopausal group. Similarly, the post-menopausal group had higher mean pre-test DBP recordings than 

the pre-menopausal group. Our findings are consistent with a study of 38 pre-menopausal and 28 post-

menopausal women, which found that post-menopausal women had considerably greater basal SBP and DBP 
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than pre-menopausal women [15]. Post-menopausal women had considerably higher mean SBP rise in response 

to CPT. These findings are consistent with those of a research on 24 post-menopausal women for ANS 

assessment [13]. A population-based study of 9864 men and women aged 18-70 years followed for 18 years 

found that menopausal women had a stronger pressure response to cold than fertile women [16]. HGT, which 

evaluates blood pressure response to continuous isometric exercise, found that post-menopausal women had 

higher DBP levels than pre-menopausal women. A study found that oestrogen therapy can reverse increased 

sympathetic vasoconstriction in postmenopausal women's forearms after exercise [17]. Another study found 

similar results when measuring ANS functions in 24 post-menopausal women [13]. Postmenopausal women had 

a lower drop in SBP after standing compared to pre-menopausal women. Our findings are consistent with 

previous research on post-menopausal female autonomic function [13]. Post-menopausal women exhibit more 

sympathetic activity in the autonomic nervous system compared to pre-menopausal women. Sympathetic 

activity was assessed using many procedures, including resting heart rate, blood pressure, CPT, HGT, and BP 

response to standing. Post-menopausal women exhibit more sympathetic activity than pre-menopausal women 

due to alterations in catecholamine and 5-hydroxytryptamine levels in the hypothalamus and extra hypothalamic 

regions of the brain [18]. After menopause, circulating oestrogen levels decline and the number of estrogenic 

receptors in the brain changes [19]. Increased sympathetic activity causes vasomotor symptoms, including hot 

flushes and sweating.  

 
Limitation of the study: This study had a single focal point and small sample sizes. Therefore, it's possible that 

the study's findings don't accurately capture the overall situation.  
 

V. CONCLUSION & RECOMMENDATION 
Post-menopausal women exhibit sympathetic dominance compared to pre-menopausal women. Menopausal 

symptoms can be caused by sympathetic over activity and hormone imbalances.  
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