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Prior weight loss, history of bone stress injury, and eating behaviors associated 

with dietary supplement use in preadolescent endurance runners  

 

Middle school-aged runners who skip meals, experience weight loss in the past year, or follow a 

vegetarian diet exhibit higher supplement use, researchers report in a new study in the  

Journal of the Academy of Nutrition and Dietetics  

 

Philadelphia, November 17, 2021 – The first investigation into the prevalence of dietary supplement 

and sport food use in male and female middle school-aged runners has found that almost half the study 

participants used these products on two or more days a week during the prior year. Characteristics 

associated with supplement use included a prior bone stress injury, following a vegetarian diet and 

behaviors suggesting dietary restrictions such as losing weight and skipping meals, researchers report in 

the Journal of the Academy of Nutrition and Dietetics.   

 

“The preadolescent years represent a crucial period of growth. While previous studies have examined the 

use of dietary supplements in high school and college athletes, intake among preadolescent athletes was 

unknown,” explained lead author Michelle Barrack, PhD, RD, CSSD, FACSM, Department of Family and 

Consumer Sciences, California State University, Long Beach, CA, USA. “It is important to evaluate this 

population due to the recognition of an elevated risk of low bone mineral density, bone stress injury, and 

inadequate intake of energy. Additionally, in some cases, dietary supplements have been associated with 

the development of adverse events in children and adolescents.”  

 

Data were gathered from 2,113 middle school-aged cross-country runners who completed a survey on 

dietary supplement use and related factors. Dietary supplements included vitamin/mineral and non-

vitamin/mineral products; sport foods included energy bars, carbohydrate-electrolyte drinks, and protein 
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bars or drinks. The survey covered demographic information, weight, height, sports participation history, 

weekly exercise training, running performance times, dietary patterns, menstrual function, history of a 

clinical eating disorder, and injury history. Respondents were asked to indicate the type and frequency of 

supplements and sports food consumption over the last year.  

 

 
Caption: Middle school-aged athletes who skip meals, report weight loss, or follow a vegetarian diet are more likely to 

use supplements, suggesting an energy deficiency or dietary restriction, researchers report in a new study in the 

Journal of the Academy of Nutrition and Dietetics (Credits: From left to right –Photo by Unknown Author is licensed 

under CC BY-NC-ND; runner Image License to use Creative Commons Zero - CC0; photo by Unknown Author is 

licensed under CC BY-NC). 

 

Among the middle school runners surveyed, 42.7% used either a dietary supplement or sport food on two 

or more days per week. Overall, 26.1% of runners reported using one or more dietary supplement, and 

32.6% reported use of a sports food. Girls reported higher use of multivitamins/minerals, vitamin D, 

calcium, iron, probiotics, and diet pills. Boys reported higher use of creatine and sports food. 

 

A higher proportion of runners with supplement use, compared to preadolescents with no supplement 

use, followed a vegetarian diet, were underweight, had one or more running-related injuries, met criteria 

for elevated dietary restraint, had a diagnosed eating disorder, or reported currently attempting to gain 

weight. Supplement use was reported by 51% of runners who skipped meals and 77% of runners with 

weight loss in the past year. The findings support associations between higher supplement use and 

factors consistent with lower food intake or energy deficiency. 

 

“To our knowledge, this is the first study to observe these associations in youth runners,” said Dr. 

Barrack. “Findings from the study draw attention to the need for teaching middle school runners following 

an omnivorous or vegetarian diet about the importance of eating adequate energy, while avoiding calorie 

restriction or skipping meals.”  

 

While supplements can aid in addressing nutrient inadequacies, limited regulation means that some 

products may contain harmful ingredients or promote adverse health effects. “Preadolescent endurance 

runners should maximize energy and nutrient intake from foods and consume a level of energy that 

supports their exercise energy expenditure,” added principal investigator Adam S. Tenforde, MD, FACSM, 

Spaulding Rehabilitation Hospital, Charlestown, MA, and Harvard Medical School, Boston, MA, USA. 

“Dietary supplementation should, ideally, be considered after a nutrition assessment and with consultation 

from a registered dietitian nutritionist.” 

 

--- 

 
Notes for editors 

The article is “Dietary Supplement Intake and Factors Associated with Increased Use in Preadolescent 

Endurance Runners,” by Michelle T. Barrack PhD, RD, CSSD, FACSM, John Sassone, MS, RD, Francis 

Dizon MS, RD, Alexander C. Wu, Stephanie DeLuca, MD, Kathryn E. Ackerman, MD, MPH, FACSM, 

Adam S. Tenforde, MD, FACSM (https://doi.org/10.1016/j.jand.2021.07.013). It appears online in the 

Journal of the Academy of Nutrition and Dietetics published by Elsevier.  

 

The article is openly available at https://jandonline.org/article/S2212-2672(21)01039-X/fulltext 

https://doi.org/10.1016/j.jand.2021.07.013
http://www.elsevier.com/
https://jandonline.org/article/S2212-2672(21)01039-X/fulltext


 

Full text of this article is also available to credentialed journalists upon request. Contact Eileen Leahy at 

+1 732 238 3628 or andjrnlmedia@elsevier.com to obtain copies. Journalists who wish to interview the 

authors should contact Michelle T. Barrack at michelle.barrack@csulb.edu.  

 

An accompanying video and information specifically for journalists are located at 

www.jandonline.org/content/media. Excerpts from the video may be reproduced by the media; contact 

Eileen Leahy to obtain permission.  

 

It is the position of the Academy of Nutrition and Dietetics that appropriately planned vegetarian, including 

vegan, diets are healthful, nutritionally adequate, and may provide health benefits in the prevention and 

treatment of certain diseases. Full article available at www.eatrightpro.org/-/media/eatrightpro-

files/practice/position-and-practice-papers/position-papers/vegetarian-diet.pdf.  

 

About the Journal of the Academy of Nutrition and Dietetics 

The official journal of the Academy of Nutrition and Dietetics, the Journal of the Academy of Nutrition and 

Dietetics is the premier source for the practice and science of food, nutrition, and dietetics. The monthly, 

peer-reviewed journal presents original articles prepared by scholars and practitioners and is the most 

widely read professional publication in the field. The Journal focuses on advancing professional 

knowledge across the range of research and practice issues such as: nutritional science, medical nutrition 

therapy, public health nutrition, food science and biotechnology, food service systems, leadership and 

management and dietetics education. www.jandonline.org 

 

About the Academy of Nutrition and Dietetics 

Representing more than 112,000 credentialed nutrition and dietetics practitioners, the Academy of 

Nutrition and Dietetics is the world’s largest organization of food and nutrition professionals. The 

Academy is committed to improving health and advancing the profession of dietetics through research, 

education and advocacy. Visit the Academy at www.eatright.org. 

 

About Elsevier 

As a global leader in information and analytics, Elsevier helps researchers and healthcare professionals 

advance science and improve health outcomes for the benefit of society. We do this by facilitating insights 

and critical decision-making for customers across the global research and health ecosystems.  

 

In everything we publish, we uphold the highest standards of quality and integrity. We bring that same 

rigor to our information analytics solutions for researchers, health professionals, institutions and funders.  

 

Elsevier employs 8,100 people worldwide. We have supported the work of our research and health 

partners for more than 140 years. Growing from our roots in publishing, we offer knowledge and valuable 

analytics that help our users make breakthroughs and drive societal progress. Digital solutions such as 

ScienceDirect, Scopus, SciVal, ClinicalKey and Sherpath support strategic research management, R&D 

performance, clinical decision support, and health education. Researchers and healthcare professionals 

rely on our 2,500+ digitized journals, including The Lancet and Cell; our 40,000 eBook titles; and our 

iconic reference works, such as Gray's Anatomy. With the Elsevier Foundation and our external Inclusion 

& Diversity Advisory Board, we work in partnership with diverse stakeholders to advance inclusion and 

diversity in science, research and healthcare in developing countries and around the world. 

 

Elsevier is part of RELX, a global provider of information-based analytics and decision tools for 

professional and business customers. www.elsevier.com 
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