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Case Presentation 

• 16 yo presents to you with pain in her left ankle 

• National competitive dancer- trains 5 hours qd 
– Limited caloric intake 

• History of minor injuries 

• No menses and no secondary sexual characteristics 

• Exam remarkable for weight of 80 lbs (height 5 feet) 
– BMI 15.6  

FEMALE ATHLETE TRIAD 
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Question: 

What 3 clinical entities make up the female athlete triad? 
 
A. Eating Disorders, Osteoporosis, Amenorrhea 

 
B. Low BMI, history of fracture, menstrual dysfunction 

 
C. Low Energy availability, menstrual dysfunction, decreased BMD 

 
D. Unsure 
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Female Athlete Triad 

Image sourced from American College of Sports Medicine 

2011  

ENERGY DEFICIT 
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Energy Deficit 

• Energy Balance & Body Weight 

• Energy Availability = Energy Intake – Exercise 
Energy Expenditure 

• Low energy availability leads to: 

– Reduced metabolic rate/energy conservation 

– Menstrual disturbances 

– Disrupted bone metabolism 

Question: 

Which represents secondary Amenorrhea? 
 
A. No menses by age 16 

 
B. No menses for 6 months 

 
C. Menses every 4 months 

 
D. Unsure 
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MENSTRUAL DISTURBANCE 

Menstrual Disturbance 

Image sourced from American College of Sports Medicine 

2011  
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Menstrual Disturbance 

Image sourced from American College of Sports Medicine 

2011  

Menstrual Disturbance 

• Primary Amenorrhea 

• Secondary Amenorrhea 

• Oligomenorrhea 
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Question: 

How do you define Osteoporosis in a pre 
menopausal female athlete according to ACSM? 
 
A. Z-score <= -2 with secondary clinical risk factors for fractures 

 
B. Z-score <= -2 with history of fracture 

 
C. Z-score -1 to -2 with secondary clinical risk factors for fractures 

 
D. Unsure 

LOW BONE MASS 
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Low Bone Mass 

• Osteoblasts vs. Osteoclasts 

• Stages of Bone Growth 

Image sourced from American College of Sports Medicine 

2011  

Low Bone Mass 

• Low Bone Density – a history of nutritional 
deficiencies, hypoestrogenism, stress 
fractures, and/or other secondary clinical risk 
factors for fracture together with a BMD Z-
score between -1.0 and -2.0 

 
American College of Sports Medicine  

http://2.bp.blogspot.com/-RKHb4_lB_co/UB1jOKv_1dI/AAAAAAAAc8w/Amr7qxvUsqU/s1600/2012-07-31T150842Z_671806399_LM2E87V162ACM_RTRMADP_3_OLY-DIVE-DVWS10-DVW202101+(Chen+Ruolin+&+Wang+Hao).JPG
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Low Bone Mass 

• Osteoporosis – a history of nutritional 
deficiencies, hypoestrogenism, stress 
fractures, and/or other secondary clinical risk 
factors for fracture together with a BMD Z-
score of <= -2.0 

 

 
American College of Sports Medicine 

Low Bone Mass 

• Increased risks of musculoskeletal injury 
– Thein-Nissenbaum J et al. Menstrual Irregularity and Musculoskeletal Injury in 

Female High School Athletes. J of Athletic Training. 2012;47(1):74-82. 

– Rauh M, Barrack M, Nichols J. Associations Between The Female Athlete Triad 
And  Injury Among High School Runners. The Int J of Sports Physical Therapy. 
2012;9(7):948-958 

http://www.sportsgoogly.com/wp-content/uploads/2015/04/Alex-Morgan.jpg
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Health Consequences 

• Current and future bone health 

• Fractures  

• Reproductive dysfunction 

• Impaired vascular endothelial function 

• Psychological  

• Nutrient deficiencies 

• Gastrointestinal disorders  
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Performance Consequences  

• Excessive fatigue 

• Increased recovery time 

• Impaired performance 

• Decreased training response 
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Education 

• Physician Education 
– Curry et al. Female Athlete Triad Awareness Among Multispecialty Physicians. 

Sports Medicine. 2015;1:38-44 

• Family Education 

• Community Education 

Education 

• Patient perceived risks 
– Nguyen V, Wang Z, Okamura S. Osteoporosis Health Beliefs of Women 

with Increased Risk of the Female Athlete Triad. Journal of 
Osteoporosis. 2014 

http://www.google.com/url?url=http://www.keepcalm-o-matic.co.uk/p/keep-calm-and-educate-yourself/&rct=j&frm=1&q=&esrc=s&sa=U&ved=0ahUKEwiFprLAsPHNAhVFQSYKHTrsCgM4PBDBbgg4MBE&usg=AFQjCNHxChhPJddj8bzczGaM-oGvMUNPFQ
http://teens.lovetoknow.com/image/67435~Skinny_Teen.jpg


7/21/2016 

14 

Prevention 
• Screening 

– Low Energy Availability 

• Disordered eating – Screening Tools: EAT-26, EDI, EDE-Q 

• 3 or 7 day food record 

– Menstrual Dysfunction 

– Low Bone Mass 

• History of stress or low impact fracture 

• History of amenorrhea or oligomenorrhea > 6 months 

– Look for risk factors 

Treatment 

Physical 

Therapist 

Coach 

Gynecology 

Patient & 

Family 
Registered 

Dietician 
Pediatrician 

Psychiatry/

Psychology 

Orthopedic 

Surgery 

Female 

Athlete 

Triad 

https://www.google.com/url?url=https://www.pinterest.com/aspencer331/ballerinas/&rct=j&frm=1&q=&esrc=s&sa=U&ved=0ahUKEwisrr_Tvu7NAhXCUiYKHZDxAXgQwW4IIjAG&usg=AFQjCNG3HELCiPi8Mv9X_8DbiA1EH8XxpQ
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Treatment 

• Energy Deficient 

– Food is Fuel 

• Menstrual Disturbance 

– Hormonal therapy 

• Low Bone Mass 

– Calcium (1200-1500 mg/day) 

– Vitamin D (400-800 IU/day) 
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Conclusion 

• Short term and long term consequences 

• NOT an inevitable consequence 

• Increased education and awareness 

• Multidisciplinary approach to recognition & 
treatment 

• Optimize health and optimize performance   

 

Thank You!! 

Akilah Weber, MD 
Pediatric & Adolescent Gynecology 

7920 Frost Street, Suite 200 

858-576-1700 x 6859 

aweber@rchsd.org 


