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Overview 

• Pediatric sports participation and overuse 
injuries 

• Role of sports medicine professionals 
• Position/Consensus Papers 
• Recommendations 
• Conclusions 

 



Sports Participation 

• ~30 million children and adolescents 
participating in organized sports in the US 
(Hergenroder, 1998; NIH, 1992)  

• 2014-2015 school year = 7,807,047 high school 
students participating in interscholastic 
athletics (NFHS, 2006, 2011, 2015) 

– 4,519,312 males and 3,287,735 females  
– Over half of all enrolled students are competing in 

high school activities 
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Stovitz, BJSM, 2010 



Long-Term Athletic Development 
Long-term athletic development pathways should  accommodate for the 
highly individualized and non-linear nature of the growth and development of 
youth 

Youth of all ages, abilities and aspirations should engage in long-term athletic 
development programs that promote both physical fitness and psychosocial 
wellbeing 

All youth should be encouraged to enhance physical fitness from early 
childhood, with a primary focus on motor skill and muscular strength 
development 
Long-term athletic development pathways should encourage an early 
sampling approach for youth that promotes and enhances a broad range of 
motor skills 

Health and wellbeing of the child should always be the central tenet of long-
term athletic development programs 



Long-Term Athletic Development 
Youth should participate in physical conditioning that helps reduce the risk 
of injury to ensure their on-going participation in long-term athletic 
development programs 

Long-term athletic development programs should provide all youth with a 
range of training modes to enhance both health- and skill-related 
components of fitness 

Practitioners should use relevant monitoring and assessment tools as part 
of a long-term physical development strategy 

Practitioners working with youth should systematically progress and 
individualize training programs for successful long-term athletic 
development 

Qualified professionals and sound pedagogical approaches are 
fundamental to the success of long-term athletic development programs 



Pediatric Sport-Related Injury 

• >3 million injuries annually that cause time lost from 
organized sport (Hergenroeder, 1998)  

– More than 35% of all medical visits in 5-17 year olds and  
– More than 20% of all emergency department visits in 5-24 year 

olds  
– Estimated cost (1996) of these visits was over $1.3 billion 

annually 

• 12 million student athletes between the ages of 5-22 will 
suffer a sports related injury this year (Janda, 2004) 

– Resulting in 20 million lost days of school 



Overuse Injuries 
• 52% of injuries presenting to a sports 

medicine center were overuse injuries 
– Tennis, swimming, soccer, dance, track, runner, 

gymnastics, and cheerleading 
• Females higher rate (63% vs. 40%) 
• Males on team sports 5.3x higher rate of 

overuse than non-team sports  
• High-overuse sport = 10x male and 3.6x 

female risk for overuse 
 
 

Stracciolini, CJSM, 2015 



Overuse Injuries 
Overuse Traumatic 

Females 62.5% 37.5% 
Males 41.9% 58.2% 

Upper 
Extremity 

Spine Lower 
Extremity 

Females 15.1% 11.3% 65.5% 
Males 29.8% 8.2% 53.7% 

Stracciolini, AJSM, 2014 

• Children (5-12) vs. Adolescents (13-17) 
− Children more traumatic (UE) 
− Adolescents more overuse (54.5% vs. 49.2%) 

 Stracciolini, AJSM, 2013 
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Growth and Development 

• Children and adolescents physiologic status is 
defined by growth 
– Onset of puberty occurs at ~ 10.5 years for girls and ~ 

12.5 years for boys 
• Injuries in this age group occur in patterns distinct 

from adults 
• Due to growth, may be susceptible to overuse 

injuries 
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Caine, BJSM, 2006 



Dropping Out 
• 8% annual drop out rate from sports due to injuries 

in Australia (Grimmer, 2000) 

• Elbow OCD in elite female gymnasts (Jackson, 1989) 

– Only one still participating after 3 yr follow-up 

• Gymnasts with spine injury (Katz, 2003) 

– All ceased or reduced participation due to back pain 

• Athletes with  ACL  injury retire from active 
participation at a higher rate than athletes without 
this injury (Thelin, 2006) 



Overtraining - Burnout 

(DiFiori, CJSM, 2014) 
 



(DiFiori, CJSM, 2014) 



How Does Recent Sport-Related Injury 
Affect HRQOL? 

• Adolescents with a self-reported recent injury 
demonstrated lower HRQOL compared to their 
uninjured peers  
– Physical functioning 
– Pain 
– Social functioning 
– Global HRQOL 

• Indicate injuries affect areas outside the expected 
physical component of health  

(Valovich McLeod, J Athl Train. 2009) 







(Emery et al, 2006) 
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Overuse Injuries 
• Growth-related 

– Apophyseal injuries 
• Repeated microtrauma 

– Chronic submaximal 
loading of tissue 

– Stress fractures 
– Tendinopathies 

• Combined mechanisms 
 

• Repetitive submaximal 
loading when rest is 
not adequate for 
adaptation to take 
place 

• Muscle-tendon unit, 
bone, bursa, NV, 
physis 

• Apophyseal and 
physeal stress injuries 
unique to youth athlete 

Valovich McLeod, JAT, 2011 DiFiori, CJSM, 2013 



High Vs. Low Risk  

• High Risk 
– Can result in significant 

time loss 
– Stress fx 
– Physeal stress injuries 
– OCD 
– Apophyseal injuries  
– Effort thrombosis (TOC) 

DiFiori, CJSM, 2013 

 



Preventative Approach 

• Advocated by several prominent sports and 
healthcare organizations  
– American College of Sports Medicine (1993) 
– World Health Organization, International Federation 

of Sports (1998) 
– American Academy of Pediatrics (2007) 
– International Olympic Committee (2008) 

 • 50% of overuse injuries in active 
children and adolescents are 
preventable (Smith et al, 1993) 
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Valovich McLeod, JAT, 2011 



Injury Surveillance 

• Improved understanding of prevalence, 
incidence and economic cost  

• Increased funding and support 
• Participation in surveillance efforts by all 

athletic healthcare providers 
• Development of resources and training 

improved surveillance 

EC= C  
(Mountjoy, 2008; FIMS, 1998; Almquist, 2008; DiFiori, 2013)  



Preparticipation Physical 
Examination 

• Screening process 
– Injury history 
– Risk factors 
– Stature/maturity 
– Joint stability 
– Strength 
– Flexibility  

 

EC= C  
(ACSM, 1993; Dalton, 1992; Hergenroeder, 1998; Caine, 2006; PPE Working Group, 2005)  
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Risk Factors for  
Overuse Injuries 

Overuse 
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Growth-Related Risk Factors 

• Growth plate cartilage 
• Growth spurt 
• Age 
• Height 
• Tanner stage 
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