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ABSTRACT: Animal and human research has shown that pain perception changes across the 

menstrual cycle. This has sometimes been attributed to hormonal variation. The aim of the 

present study was to examine how perception of pain, induced by cold pressor test in dominant 

hand, is related to phases of the menstrual cycle.  Twenty-five female students were included in 

the study.  The cycle phase during which each woman began her participation was randomized.  

Pain was induced using the cold pressor test. Pain threshold was determined as the duration of 

time between the subject’s first reported pain and exposure to the painful stimulus. Pain 

tolerance was determined as the duration of the time until the subject withdrew her hand from 

the cold water as the pain was too intensive. The results showed that both the mean pain 

threshold and mean pain tolerance were significantly higher in follicular phase compared with 

luteal phase. We can conclude from our study that pain perception varies across the menstrual 

cycle as shown by higher pain threshold and tolerance during follicular phase of menstrual 

cycle. 

KEY WORDS:  menstrual cycle, pain threshold, pain tolerance. 

 

INTRODUCTION: In general, the human menstrual cycle is divided into three phases: the 

follicular phase, ovulatory phase and luteal phase. This cycle is regulated by variation in gonadal 

hormones such as estrogen and progesterone.  

Evidence from an epidemiological study  have found that there is an increased risk of 

temporomandibular disorder pain in young women using oral contraceptives and in 

postmenopausal women on hormone replacement therapies (1). Additionally, a large 

proportion of women report increase in pain- related symptoms at certain phases of menstrual 

cycle such as premenstrual migraines (2). Reproductive life events and sex hormone alterations 

have also been found related to fibromyalgia, rheumatoid arthritis, and irritable-bowel 

syndrome (3-5). Cyclical fluctuation of gonadal steroids may provide a partial explanation for 
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the increased pain perception that has been reported in women, a possibility also suggested by 

compelling clinical evidence that a very common episodic pain syndrome, migraine, often recurs 

in women with a clear-cut menstrual periodicity (6). Similarly ,  several animal studies suggests 

that gonadal hormones could influence response to painful stimuli among female, for instance, 

response to noxious stimuli are influenced by estrous cycle phase in rats and stress-induced 

analgesia varies across the estrous cycle in rats (7,8). 

However, the results of numerous pain studies conducted in women, examining possible 

variations related to the menstrual phase, in response to experimentally induced noxious 

stimulation showed no conclusive findings (9-11).The present study was conducted to examine 

how perception of pain, induced by cold pressor test in dominant hand, is related to the phases 

of the menstrual cycle.  

 

MATERIAL &METHODS: This study was conducted among the first year MBBS students (2010-

11 batch) of the Jawaharlal Nehru Institute of Medical Sciences, Imphal. Twenty Five female 

students volunteered for the study all of whom fulfilled the inclusion criteria; age between 18-

22 yrs, regular menstrual cycle (28±4 days) and Body Mass Index (BMI) < 28 Kg/m2. The 

exclusion criteria were gynecological diseases, endocrine disorders, hormonal therapy, drug 

abuse, alcohol intake, acute and chronic pain as well as dermatosis at the site of the pain 

stimulation. Each student underwent test in two different phases of the menstrual cycle (days 2-

4 and days 20-24).  The students were told not to use pain medication 24 hours before the test. 

The cycle phase during which each student began her participation was randomized.  

 

COLD PRESSOR TEST: It was used as a stimulus source. The dominant hand was immersed up 

to the wrist in ice chilled water (40 C±10). The water bucket (2.8 lits) was shaken manually by 

the experimenter every 30 second from warming up around the skin. The temperature in the 

bucket was measured by mercury thermometer (INCO immersion thermometer) and was made 

not to exceed 60 C. The participants were instructed to hold their hands as long as they could 

bear the pain and to inform when pain is first felt. Pain threshold was determined as the 

duration of time between the subject’s first reported pain and exposure to the painful stimulus. 

Pain tolerance was determined as the duration of the time until the subject withdrew her hand 

from the cold water as the pain was too intensive.  

 

Informed and written consent were taken from the students after explaining the details 

of the test and were told that anyone could walk out from this study at any time without giving 

reason.  The research was carried out after taking the clearance from the ethical committee of 

the Institution.  It was done using SPSS 13. All the values were expressed as mean± SD. 

Comparisons were done using students “un-paired t test”.  Statistical significance was 

considered to be present when the two-tailed probability was less than 0.05  

 

RESULTS: The table 1 shows comparison of pain threshold and tolerance between the follicular 

phase and luteal phase of the menstrual cycle. The mean pain threshold was significantly higher 

in follicular phase compared to luteal phase (p<0.05). The mean pain tolerance is found to be 

higher in follicular phase as compared to the luteal phase (p<0.01).  

   

DISCUSSION: The present study have shown higher pain threshold in follicular phase of the 

menstrual cycle. Stening et al (9) demonstrated that the follicular phase has longer activation 
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time as compared to luteal phase during the hand cold pressor.  Teepker et al  (12) have also 

revealed from their study on thirty-two healthy and pain free women having regular menstrual 

cycle that the pain threshold increased during the menstrual cycle from day 1 to day 14 for cold. 

In contrast to our study, Hellstrom and Lundberg (10) revealed a significantly higher pain 

threshold during the second half of the menstrual cycle. Furthermore, Kowalczk et al (11) found 

no significant changes in cold pain threshold as a function of menstrual cycle phase.  

  Our study also showed higher pain tolerance during the follicular phase of the menstrual 

cycle. Hapidou and de Catanzaro (13) reported higher pain tolerance during the follicular period 

which is similar with our study. However, Stenting et al (9) have reported no significant changes 

in the pain tolerance time of the cold pressor test during the menstrual cycle in sixteen students.  

This could be due to the fact that they have kept the cut-off limit for tolerance time as 300 

seconds in which many participants had reached the cut-off limit. 

It is difficult to explain from the present study that pain perception alters with the 

phases of menstrual cycle. However, previous study demonstrates less pain sensitivity during 

phases of the menstrual cycle associated with high estrogen (14).  Many estrogen receptor 

expressing neurons are opioidergic (15) and show increased opioid transcription upon 17β-

estradiol administration (16). Previous study also reveals ovarian sex steroid antinociception as 

opioid mediated and results from the activation of spinal cord κ and δ opiate receptors (17).  

However, another study on animals show estradiol does not consistently modulate sensitivity to 

analgesic effects of opioids in the adult organism (18).  

Stening et al (9) demonstrated a significant correlation between the S-progesterone 

level and reduced activation time during the luteal phase suggesting progesterone to be 

pronociceptive. Animal studies indicates that the induction of luteinizing hormone (LH) surge 

leads to a diminished analgesic response to morphine resulting from desensitization of brain 

opiate receptors (19). Thus, one can speculate that hormonally induced (ovulation) opiate 

receptor desensitization could enhance luteal phase pain sensitivity among women.  

We can conclude from our study that pain perception varies across the menstrual cycle 

as shown by higher pain threshold and tolerance during follicular phase of menstrual cycle. 

 

LIMITATION OF THE STUDY: In the present study the sample size was relatively small. 

Another limitation is the non-assessment of the hormonal level in our study. 
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Table 1:  Comparison of pain threshold and tolerance between follicular phase and luteal phase. 

 

Pain Follicular phase (mean±SD)  Luteal phase 

(mean±SD) 

Threshold (seconds) 24.52±12.89* 14.80±7.24 

Tolerance (seconds) 25.56±27.97** 17.68±7.24 

 

P*<0.05; p**<0.01 

 

 

 


