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Abstract: Menstrual pain (dysmenorrhea) is a leading risk factor for bladder pain syndrome (BPS). A 

better understanding of the mechanisms that predispose dysmenorrheic women to BPS is needed to 

develop prophylactic strategies. Abnormal autonomic regulation, a key factor implicated in BPS and 

chronic pain, has not been adequately characterized in women with dysmenorrhea.   

Dysmenorrhea: 

• Primary dysmenorrhea 

o Menstrual pain without any anatomical contributing factors 

• Bladder pain syndrome 

o Chronic visceral pain disorder defined by reported pain and heightened irritative 

symptoms perceived to arise from the bladder and surrounding pelvic area 

• Endometriosis 

o Potential cause of dysmenorrhea 

o Causes bladder inflammation and reduced micturition thresholds 

• Uncovering the mechanisms that link acute menstrual pain to chronic bladder pain will assist in 

creating strategies that mitigate bladder pain development.   

 

Autonomic Dysregulation: 

• Heart rate variability (HRV) 

o Autonomic cardiac activity reflects homeostatic processes that appropriately respond to 

environmental stimuli or stressors 

o Pathologically reduced by early life adverse events and chronic stress 

o Abnormal autonomic function can cause decreased parasympathetic activity 

▪ Highly associated with many chronic pain disorders 

o Decreased HRV is linked to impaired descending inhibition of spinal afferent neural 

activity in women with chronic pain 

• Dysmenorrheic women exhibit reduced parasympathetic activity during their menses 

o Unknown if this abnormal autonomic activity is transient or persists across the 

menstrual cycle 

Methods: 

• To specifically investigate the role of autonomic dysregulation in bladder sensitivity, the 

researchers examined HRV profiles during natural bladder filling.  



• They hypothesized that dysmenorrheic women may exhibit altered HRV profiles due to 

attentional bias during bladder filling and emptying. 

• Screening visit and assessment visit 

• HRV data was collected during bladder filling 

 

Results: 

• Clinical characteristics 

o Healthy controls 

▪ Menstrual pain was minimal 

▪ Women never missed school or work 

o Women with dysmenorrhea 

▪ Severe menstrual pain 

▪ Missed school/work 2+ days over 3 months 

o Women with bladder pain syndrome (BPS) 

▪ Severe bladder symptoms and menstrual pain 

▪ Missed school/work 8.8+ days over 3 months 

▪ Higher levels of anxiety and depression 

• Blood pressure 

o Systolic blood pressure similar among 3 groups 

o Dysmenorrheic and BPS participants had significantly higher diastolic blood pressure 

▪ Also had increased resting heart rate compared with controls 

• Bladder filling 

o Dysmenorrheic participants reported more pain during bladder filling than controls 

o BPS participants reported more extensive bladder pain sensitivity than both 

dysmenorrheic participants or controls 

o BPS participants exhibited a distinct and reduced HRV pattern, notably at first urge 

 

Discussion:  

• Participants with dysmenorrhea and BPS exhibited higher bladder pain sensitivity, elevated 

heart rate, elevated diastolic blood pressure and reduced HRV when compared with healthy 

controls 

• Menstrual pain severity was the primary factor associated with elevated heart rate 

• This study reflects reduced parasympathetic activity observed in women with dysmenorrhea 

likely extends to the luteal phase and not just during menstruation 

• If autonomic dysregulation is a key factor in the development of chronic pain, it is critical to 

introduce appropriate preventative treatments to improve parasympathetic tone 

o HRV biofeedback 

▪ Phone Aps 

▪ Apple watch 

▪ Chest strap heart rate monitor 

 



Conclusion: 

• Dysmenorrheic women present elevated heart rate, reduced parasympathetic tone and 

impaired micturition-mediated reflex during the luteal phase 

• The abnormal autonomic profile in dysmenorrheic women is similar to those of BPS participants 

but clinical onset typically predates their diagnosis by a decade 

• Episodic menstrual pain is a stimulus sufficiently associated with alterations in autonomic 

activity and bladder sensitivity 

 

Discussion questions: 

1) What do you do in your clinic to address autonomic dysregulation? 

a. Cognitive behavioral therapy 

b. Deep breathing 

c. Vagus nerve stimulation 

2) Other resources: 

a. Autonomic testing in women with chronic pelvic pain. J Urol. 2016 Aug; 196(2): 429–

434.  

b. Chronic pelvic pain as a form of complex regional pain syndrome. Role of autonomic 

nervous system in chronic pelvic pain. February 2002Volume 77, Supplement 1, Page 

S51 

c. Central changes associated with chronic pelvic pain and endometriosis. Human 

Reproduction Update, Volume 20, Issue 5, September/October 2014, Pages 737–747 

d. Heart Rate Variability in Assessment of Autonomic Dysfunction in Patients With Chronic 

Prostatitis/Chronic Pelvic Pain Syndrome. December 2011Volume 78, Issue 6, Pages 

1369–1372 

 

 


