
Women and Opioids  

u Deaths from opioids 
increased 5 fold for 
women vs 3.6 times for 
men (1999 -2010) 

u Percentage increase in 
deaths is higher for 
women (115% vs 85%)  

u ED visits related to misuse 
or abuse of opioids 
doubled between 2004 
and 2010  

u Hospitalizations for opioid 
overdoses more frequent 
among women  

 

MMWR July 5, 2013 



Opioid Prescriptions  

u Women are more likely 

to be prescribed opioids 

than men  

u At higher doses for 

longer periods of time 

(this difference may be 

less, if controlling for 

expressed pain level)  

u More likely to be 

prescribed opioids and 

benzodiazepines  



Current Questions  

u Are women more likely to have pain?   

u Is it perceived differently?   

u Are they more likely to complain of pain?   

u Are there differences in response to medications?  

 



Weõve Been Here 

Beforeé 

u Latter half of 19 th century  

u Limited ability to assess or treat 
sources of pain  

u Patent remedies - available 
without prescription  

u Contained opioids - used to 
treat adults and children ( e.g , 
pain, diarrhea, òfemale 
complaintsó)  

u Up to 80% of opium users were 
women during late 1800s  

u òwomen were more prone to 
opium addiction because of 
their ômore nervous 
organization and tendency to 
hysterical and chronic 
diseasesõó (physician cited in 
Kandall ) 

 



What are Sex and Gender?  

Institute of Medicine Report  

2001 

uEvery cell has a sex  

uSex=genetic 

(gonadal) 

complement  

uGender=social 

interactions, 

available resources  

uBoth impact all 

areas of health  



Womenõs Health 

u òWandering wombó 

u 1843: Mechanism of conception clarified; 

previously, it was assumed that men created life 

and that women served as incubators  

u Womenõs health defined by adding female 

reproductive system to male model  

 



Charles P. Noble, MD  

JAMA 1893  

 

òThe principal causes of the diseases 
of women are:  

1. Imperfect development of the 
sexual organs  

2. Gonorrhea  

3. Septic inflammation following 
childbirth  

4. Lacerations due to childbirth  

5. Miscellaneous causes, including 
constipation, erroneous habits of 
life, and errors of dresséó 





Sex and Gender -Based 

Differences:  

Itõs Not Just Hormones 
u Anatomy  

u Physiology 

(especially 

immune system)  

u Effect of sex 

hormones  

       local  

       systemic  

u Environmental 

influences  



Where are the 

Differences?  

u Identified in all organ systems  

u More than 200 conditions (so far)  

u See in risk for diseases, etiology, prevention, 

presentation, response to treatment  

u Differences in sex hormones are just the starté. 



Concussions  

u Women report more prolonged 
symptoms after sports -related 
concussions  

u Differences in physiologic response (sex) 
vs pressure for male athletes to return to 
sport (gender)?  

u Older women at higher risk of continued 
axonal loss, higher risk of post -concussion 
syndrome  

u Different long term symptoms  

       women - drowsiness, sensitivity to noise  

       men - amnesia, disorientation  

 



Ischemic Heart Disease  

u High LDL risk factor in 
men, low HDL and high 
triglyceride risk factors 
in women  

u Women more likely to 
present with fatigue, 
SOB, diaphoresis, N/V  

u Women more likely to 
have unstable angina, 
microvascular disease  

u Coronary angiography 
less diagnostic in 
women  



Musculoskeletal System  

u Anterior knee pain 
(syndrome)  

u Hallux valgus 
(bunion)  

u Osteoporosis 
(primary more 
common among 
women, secondary 
among men ) 

u Low impact 
fractures (vertebral 
compression 
fractures and back 
pain)  

     

 



Musculoskeletal System  

u Trochanteric bursitis  

u Iliotibial band syndrome  

u Morton neuroma  

u Breast carcinoma metastatic to bone  

u Adhesive capsulitis (òfrozen shoulderó) 

u Low back pain  

u ACL injuries 

u Osteoarthritis  (especially knee and 1 st CMC)  



Degenerative Disc 

Disease 

u More common among women after menopause  

u Progressive loss of disc space on MRI for the first 15 

years after menopause in cohort with LBP  

u Response to loss of estrogen (ER found on 

annulus)?  

u Related to changing BMI?  

u Related to BMD?  

u Relationship to LBP?  

 

Lou et al 2014  



Spinal Stenosis 

u Incidence increases with age for both men and 

women  

u Plateaus in men at age 70  

u Continues to increase in women over age 70  

u Differing etiologies?  

u Low back and/or LE pain  



Degenerative 

Spondylolisthesis  

u 4-5 times more common among women  

u Hormonal influences?  

u Pelvic morphology?  

u Facet joint orientation?  

u Low bone mass?  



Osteoarthritis Sex/Gender 

Differences  
      Female/male OA per 100  

 

u Radiographic  

            hand 9.5/4.8  

            feet 2.7/1.5  

            knee 1.2/0.4  

            hip 1.4/1.4  

u Symptomatic OA  

            hand  8.9/6.7  

            feet 3.6/1.6  

            knee 13.6/10.0  

       

 

                                            

     

       CDC data  

        



Sex/Gender -Specific 

Osteoarthritis Risk Factors  
u Acquired  

        injury 

        patterns of 
overuse  

u Inherent  

        impact of 
estrogen  

        muscle strength  

        anatomy  

         

      



Joint Injury  
u Significantly 

higher risk of 
OA in younger 
people after 
knee injury due 
to initial 
cartilage 
damage  

u Earlier among 
women than 
men with ACL 
injuries  

 
Roos Current Opinion in 

Rheumatology  2005  



Hip OA: Anatomic 

Differences  

Femoroacetabular  

Impingement  
u Acetabular 

dysplasia higher in 
women  

u Cam vs pincer  

u Pincer more 
common in women  

u Acetabular 
retroversion and/or 
overcoverage  

u Repetitive 
impaction of 
acetabular rim and 
femoral head/neck 
leading to OA  



Knee OA: Anatomic Risk 

Factors  
u Large Q -angle  

u Foot pronation  

u Increased 
femoral 
anteversion  

u Genu valgum  

u External tibial  
torsion  

u Tibia vara  

u Patella alta  

u Shallower 
femoral notch  

u Narrower patella  

 



Treatment  

Non -Surgical  

u Women more likely to be treated in the 12 months 
prior to surgery with  

       opioids  

       non -opioids  

       injections  

       physical therapy  

ü More rapidly progressive disease?  Differences in 
pain perception?  Usual modalities not as 
effective in women?  

 

Bawa  et al 2016  



Metal Hypersensitivity  

 

u Women had higher 

levels of pain after joint 

replacement  

u Women had higher rates 

and severity of metal 

sensitization  

u Cause of pain?  

 

Caicedo  et al 2017  

 



Chronic Pain Conditions  

Women  

u Migraine  

u Inflammatory conditions 

(e.g., rheumatoid 

arthritis)  

u Osteoarthritis  

u Neck pain  

u Low back pain  

u TMD 

u IBD 

u Fibromyalgia  

 

Men  

u Cluster headache  

u Pancreatitis  

u Ulcer  

u Post-herpetic neuralgia  



Chronic Pain  

u Higher incidence in women, especially after 

menopause (e.g., low back pain, joint pain)  

u Reflect higher incidence or progression of painful 

conditions?  

u Are women more likely to seek care for pain?  

u Differences in pain perception/sensitivity?  

u Victims of ACE or more recent trauma (leading to 

pain -generating conditions, depression, changed 
pain perception?)  

u Differing response to treatment?  



Sex/Gender Differences in 

Pain and Opioid 

Use/Abuse  
u Pain-generators objective  

u Amount of pain perceived or complained of 

more subjective  

u Depends on perception of pain -may be sex -

based  

u Expression may be gender -based (e.g., history of 

prior pain, depression, prior interactions with 

health care system)  

u Treatment of pain also depends on perceptions, 
prior experiences, and interactions with health 

care professional  



Perception of Pain  

u May be different between 
the sexes  

u Anatomic differences (in rat 
models) in organization of 
brain circuits that process 
pain signals  

u fMRI and PET imaging of 
brains different between men 
and women with chronic 
pain  

u Are these differences primary, 
leading to increased risk of 
developing chronic pain or 
are they changes that occur 
as a result of chronic pain?  



Sensitivity to Stimuli  

Women are more sensitive to 
other sensory input  

u Heightened visual color 
discrimination (tend to 
have more retinal 
photopigments ) 

u Can be more sensitive to 
noise (adaptive?)  

u Sensitive to temperature 
changes  

u Increased tactile 
sensation (e.g., use of 
touch screens)  

u Better sensory 
discrimination of pain?  

 


