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A Brief History of Sex 

Differences in Pain Research 

• Very little interest in this question until 

1995-1997. 

• Then, three influential reviews appeared: 



Sex Differences in Clinical Pain 

• Population based studies indicate increased frequency and 

severity of pain in women vs. men, overall (Unruh, 1996; 

LeReche, 2000). 

• Women seek more pain-related health care than men 

(Unruh, 1996; Barsky, 2001). 

• Women are more likely to use analgesics, even after 

controlling for differences in pain, other medical 

conditions, and economic factors (ratio = 1.39; Isacson & 

Bingefors, 2002). 

 



Greenspan and Traub, “Gender Differences in Pain and Its Relief”, Textbook of Pain, 2013. 

Craniofacial 



Common Chronic Pain Disorders that are 

More Prevalent in Women 

Prevalence F:M Ratio 

Migraine 12-17% 2-3:1 

Tension-type headache 4-5% 2:1 

Temporomandibular 

Disorder (TMD) 

4-12% 1.5:1 

8:1 (care seeking) 

Irritable Bowel 

Syndrome (IBS) 

4-10% 2:1 

Rheumatoid Arthritis 1% 2.5:1 

Osteoarthritis 12% 1.5 (≥ 45y.o.) 

Interstitial Cystitis 0.5% 9:1 

Fibromyalgia 2-3% 6:1 



Based on review of 161 published studies: 

Results showing greater 

pain sensitivity in women:        56% 
 
Results showing no sex 

differences in pain:                    42% 
 
Results showing greater 

pain sensitivity in men:                2% 

Is There a Sex Difference in Human 

Experimental Pain Sensitivity? 

Greenspan and Traub, “Gender Differences in Pain and Its Relief”, Textbook of Pain, 2013. 



Considerable overlap in pressure pain sensitivity 

But the tail is important! 

Among most sensitive 10%, 83% are women. 

Greenspan and Traub, “Gender Differences in Pain and Its Relief”, Textbook of Pain, 2013. 



Factors That Contribute to Sex Differences 

in Both Experimental and Clinical Pain 

• Genetic factors 

• Gonadal hormones 

• Immune/Inflammatory responses 

• Nociceptive processing in the nervous system 

• Mood and emotions 

• History  of trauma; physical abuse 

• Stress and coping profiles 

• Gender roles / Social learning 

 



Sex differences in animal studies  

• Q:  Do laboratory animals show sex 

differences in behavioral measures of pain 

reactivity similar to people? 

 

• A:  It depends… 



Sex differences in acute pain model 

Mogil et al., Neurosci. Biobehav. Rev., 24:375-389, 2000. 

Significant sex differences only 

for Swiss Webster mice. 



Sex differences in acute pain model 

Mogil et al., Neurosci. Biobehav. Rev., 24:375-389, 2000. 

Significant differences only for  

Swiss Webster mice. 

Significant differences for Long Evans 

and Sprague Dawley rats, but in 

opposite directions. 

Also note:  Results from other types of pain tests can be different! 



Mogil & Bailey, Prog. Brain Res., 2010 



What about the role of gonadal 

hormones in pain? 

• Animal studies show distinct evidence of 

gonadal hormone effects upon pain 

responsiveness. 

• Human studies show mixed results regarding 

hormonal influences on pain, as assessed by: 

– Fluctuations across the menstrual cycle 

– Effects of hormone replacement therapy 



LeResche et al., Pain, 2003. 

Oro-facial Pain Fluctuations Across the Menstrual Cycle 



The Role of Psychological Biases 

The Gender Role Expectations of Pain (GREP) questionnaire 
was developed by Michael Robinson and colleagues at Univ. 
of Florida to evaluate this psychological construct’s influence 
upon experimental pain sensitivity. 



Going Forward: 

Why Study Sex/Gender Differences in Pain? 

• The main goals of research on sex and gender 
differences in pain/analgesia are to:  

1) determine mechanisms that contribute to the 
generally greater prevalence of clinical pain in 
women vs. men;  

2) discover how sex-specific mechanisms of 
pain/analgesia can be exploited to improve pain 
management for both sexes; and  

3) determine differences in outcome when similar 
treatments (pharmacological, interventional, 
behavioral) are applied. 



What is recommended for pain research? 

• Include both sexes in any pain study. 

– Standard for human research studies (1994) 

– But, as for animal studies:  “We surveyed the basic 
science of pain literature from 1996 to 2005 by 
considering papers using rats or mice as subjects in the 
flagship journal, Pain, and discovered that 79% of all 
published papers tested male subjects exclusively. In 
addition, 5% of papers tested both sexes but did not 
report any analyses of possible sex differences, and 3% 
did not report the sex of their subjects. There were no 
apparent trends toward increased use of female subjects 
in this decadal period.“ 

 Mogil and Bailey, Progress in Brain Research, 2010. 
Recounting data presented in Mogil and Chanda, Pain, 2006 



What is recommended for pain research? 

• Document as much of the conditions surrounding 
the experimental protocol as possible. 

– Many psychosocial and environmental factors 
influence results in pain studies, and some effects are 
likely to vary based on subject sex/gender and other 
situational variables.  



Current and Future Research Directions 

• What are the hormonal vs. 

genetic (sex chromosome) 

contributions to sex 

differences in pain or 

analgesia? 

 

 Sex differences 

  ≠ 

    Gonadal hormone effects 
Arnold and Chen, 2009, 

Frontiers in Endocrinology 



Current and Future Research Directions 

• How do psychological and experiential 

factors such as stress, mood, and 

conditioning (expectation) contribute to sex 

differences in pain/analgesia? 

• How do sex differences in pain/analgesia 

change over the lifespan? 

• Should diagnostic criteria for certain pain-

related conditions differ by sex? 



Thank you for your attention! 
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