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Introduction 
• Female participation in high school athletics has significantly increased since the 

passing of the Title IX act in 1972, allowing female participation in sports. 
• An increase in participation, increases the pressure these athletes face to 

perform their best. 
• Added pressure can result in pressure to or an obsession with achieving the 

perfect sports physique, especially in sports that emphasize leanness, putting 
them at risk for serious health problems, such as the Female Athlete Triad. 

• The Female Athlete Triad (“Triad”) encompasses low energy availability (EA) 
with or without disordered eating (DE), menstrual irregularity (MI), and low 
bone mineral density (BMD). 

• The primary driver of the Triad  is low EA which can lead to endocrine changes 
causing both MI and low BMD. 

• Low EA can either be through intentional or inadvertent pathways.
• Intentional pathways include DE or a clinical eating disorder (ED) which leads to 

purposeful calorie restriction or over exercise.  
• Inadvertent pathways to low EA include lack of nutrition and sport-related 

fueling knowledge, food insecurity, lack of cooking skills, or lack of time. 
• It is becoming more apparent in recent research that inadvertent pathways to 

low EA may be more a major cause. 

Purpose 
The purpose of this study was to conduct a secondary analysis of an existing 
merged data set among a sample of female high school athletes in order to 
identify those with low EA, presented by physiological indicators of low EA 
including functional hypothalamic amenorrhea and/or underweight status, and 
identify whether the pathways to low EA is intentional or inadvertent. Factors 
related to sport-type (leanness vs. non-leanness), DE behaviors and clinical 
indicators of low EA in the sample were also evaluated. 

Methods
1. Data was collected from two different cohorts between 2006 and 2008. 
2. Female athletes ages 13-15 from 12 different Southern California High Schools 

were asked to participate if they experienced menarche previous to data 
collection, or if not they must have been ages 15-18, as well as not taking any 
known medication to affect bone mass. 

3. Participants (N=464) completed a series of surveys including demographic 
information, sports participation, a menstrual status and history questionnaire, 
the EDE-Q, and a small subset of participants (N=209) received a DXA scan for 
bone mass and body composition. 

4. Low EA, underweight status, MI, DE, BMD and sport type were analyzed. 
• Low EA: MI (primary or secondary amenorrhea) and/or clinical underweight 

status (BMI <5% using CDC BMI for Age guidelines for 2-20 y.o.). 
• DE: >3 on any of the EDE-Q subscales or global scale, and/or signs of a pathologic 

DE behavior (binging with loss of control of intake, induced vomiting, use of 
laxatives or diuretics) for more than 2 days in the past 28 days. 

• BMD: Z-score (lumbar spine or total body) <-1 standard deviations (SD). 
• Leanness sports were identified as cross country, gymnastics, swimming/diving, 

and track. 
• Non-leanness sports were tennis, volleyball, field hockey, basketball, softball, 

lacrosse and track field events. 
5. Data was analyzed using IBM SPSS version 27 at an alpha level of 0.05 for 

independent T-tests, chi-square tests, ANCOVA and frequency computations. 
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Discussion/Conclusion 
• The majority of female high school athletes with clinical indicators of low EA exhibited 

inadvertent undereating (presented through absence of DE) as opposed to intentional 
dietary restriction in this particular sample. 

• Athletes with low EA without DE were also found to have significantly different BMD Z-
scores than athletes without low EA and without DE. 

• This study indicates the need for more research on the pathways to low EA in high school 
female athletes, focusing on the intentional DE pathway as well as limiting the barriers to 
inadvertent under-eating, increasing energy intake and decreasing the prevalence of the 
Triad among adolescent female athletes. 

• Limitations: self-reporting, bias, over- and/or underreporting; subset of the sample that 
received the DXA scan; convenience sampling; criteria for identifying low EA in the sample 
was tailored for this study and its sample directly. 
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