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County Executive Robert P. Astorino  

uses three guideposts (The Three P’s) 

to manage Westchester County: 

 
• Protect Taxpayers 
• Preserve Essential Services 
• Promote Economic Growth 
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Introduction, NYS Injury/Illness Statistics, and 2015 Camp Season Recap 

Mario Polvere, Chief Sanitarian, WCDH 

 

Commissioner of Health Remarks and Emerging Public Health Threats 

Dr. Ada Huang, Deputy Commissioner, Disease Control WCDH - Communicable Diseases 

 

Current Trends in Concussion 

Mark Herceg, PhD, Commissioner, Westchester County Department of Mental Health 

 
7-2 Amendments: Justice Center Regulations 

Camp Application: Amusement Devices, Odds & Ends 

New and Selected Camps: Overview 

Q & A 

Mario Polvere, Chief Sanitarian, WCDH 

 

Agenda 
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Current Trends in Concussion:  
From Baseline to Post Injury 

Management  
 

Mark Herceg, PhD 

 
Commissioner, Westchester County Department of Mental Health 

Chair, Westchester County Concussion Task Force 

Lecturer, Dept of Epidemiology & Community Health, New York Medical College 

Asst. Prof of Psychology in Clinical Neurology, Weill-Cornell Medical College 
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Epidemiology 

 Centers for Disease Cont rol and Prevent ion (CDC)  
est im ates 300,000 sports- related concussions 
occur per year 

 100,000 in football alone 

 

 An est im ated 1.6-3.8 m illion sports related brain 
injuries in 2006 

 

 8 HS football deaths 2013 due to TBI 

 

 An est im ated 45 m illion children & adolescents 
part icipate in organized & recreat ional sports 

 

 Sports provide posit ive physical, intellectual & 
social developm ent , but  unfortunate r isks, 
including TBI  or SCI  

 

 

Confidential - Archived



Epidemiology 

 Risk of concussion in football is 4-6 
t im es higher in players with a 
previous concussion 

 

 Girls m ore suscept ible (neck?) 

• Soccer 

• Basketball  

 
 A concussed athlete 3X m ore likely 

to get  another 

 

 Genet ic predisposit ion -  APOE 
prom oter gene 
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Epidemiology 

Factors associated with recovery: 

 Previous history of concussion 

 Early post t raum at ic headache 

 Fat igue/ fogginess 

 Early am nesia, alterat ion in m ental 
status or disorientat ion 

 Age 

 Prior history headache 

 Dizziness 
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Impact Deceleration 
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Clinical Symptoms/Presentation 
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Signs/Symptoms 

Initially: 

 Dazed/ confused/ stunned 

 Answers quest ions slowly 

 Can’t state where they are or most recent 
event  

 LOC 

 Moves clum sily/ unsteadily/ wobbly 

 Head “hurts” 

 Rolling eyes, unfocused 
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What to Do If A Concussion Occurs 

1. Rem ove the athlete from  play immediately. 

 

2. Ensure that  the athlete is evaluated by a health care 
professional experienced in evaluat ing for concussion. 

 

3. Inform the athlete’s parents or guardians about the 
possible concussion. Provide fact  sheet . 

 

4. Keep the athlete out  of play the day of the injury and 
unt il a health care professional, experienced in 
evaluat ing for concussion, says they are symptom- free 
and it’s OK to return to play. 
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University of Virginia Study of Mild 
Head Injury in Football:  

Baseline & Post Concussion 
Neurocognitive Assessment 

 

“SLAM” 

Sports as a Laboratory 

Assessm ent  Model 

Dr. Jeffrey Barth 1989 
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UVA Mild Head Injury in Football 
(Barth, et al., 1989) 

 10 University Prospect ive Study (n= 2350)  

 

 195 Concussions 

 

 107 Student / Red Shir t  Athlete Controls 

 

 Single Concussion:  

• Attent ion and Complex Problem Solving Deficits  

• I nability to Take Advantage of Pract ice Effect  

• 5 to 10 Day Recovery Curve 

 

 Virtually every college, high school, and professional study since 
the UVA study has found similar recovery curves following mild 
concussion (3 to 10 day recovery times) 
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Recovery From Sports Concussion: 
How Long Does it Take in HS Football Players? 
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Does Gender Matter? 

Soccer:  
 

A 2007 JAT found that  the concussion rate for gir ls was 68 percent  higher  
than boys  
 
A 2011 study  found that  the concussion rate for gir ls in HS soccer (0.35 per 
1000 part icipat ions by an athlete in a pract ice or com pet it ion or athlete 
exposures (AEs)  was double that  of boys ( .017 per 1000 AEs)  
 
A 2013 study  by Safe Kids Worldwide  and the Consum er Product  Safety 
Commission found that  gir ls in soccer were more likely than boys to be 
seen in hospital ER’s as a proportion of all sports- related injur ies.  
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Recovery and Gender 

 High school and college fem ale athletes report :  

• m ore post- injury sym ptom s after concussion 

• perform  worse than m ale athletes on post -concussion tests 
of visual m em ory 

 

 A 2007 study  found longer recovery t im es for HS gir ls than 
boys 

 

 A 2009 study found that  gir ls with a previous history of 
concussions reported m ore and different  concussion sym ptom s 
(part icularly headache)  

 

 Concussions aren't  j ust  a concern for high school football 
players;  they can happen to athletes playing all t ypes of sports 
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Pre-Season to Post-Injury 

 

 
 Medical Exam/ Physical 

 
 Baseline 

 
 Sideline 

 
 Post-concussion  

 
 When asymptom at ic then RTP & 

RTL 
 

 I f sym ptom s rem ain, t reatm ent  
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Sideline and “In Theater” Screening 

 

 Standardized Assessment  of Concussions (SAC)  

   (McCrea, Kelly, Kluge, Ackley, and Randolph, 1997)  

 

 Military Acute Concussion Evaluat ion (MACE) 2000s 

 

 King Devick (1976- recent ly for sideline concussion 
eval)  
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Sideline Evaluation 

 As im portant  as the baseline is, a sideline assessm ent  RIGHT AFTER a 
concussion is sustained perhaps even m ore vital.  

 

 Provides on the spot inform at ion. 

 

 Can be com puterized ( tablet )  or paper and pencil.  

 

 Most  universally accepted test  is SCAT3 for ages 13 and over or CHILD 
SCAT 3 for children for ages 5-12. 
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Caution re: Assessments 

 There is NO single test  for concussion. 

 

 It is misleading when someone says they “passed” a 
concussion test . 

 

 U of Florida 2014 found:  
• KD alone:  79%  accurate (ocular motor) 

• KD +  SAC:  85 %  accurate (ocular motor +  cognit ion) 

• KD +  SAC +  BESS:  100%  accurate (ocular motor +  cognit ion  +  balance)  

 

 Diagnosis of concussions rem ains a clinical process- - tests are 
com ponents of that  process. 
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Neuroimaging 

 Tradit ional st ructural neuroim aging  

• CT 

• MRI  

 

 Newer st ructural neuroim aging  

• DTI  

 

 Funct ional and m etabolic scanning  

• PET  

• SPECT  

• fMRI   

• MRS 
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fMRI and TBI 
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Computerized Assessments 

 Neurocognit ive  
concussion m anagem ent  
starts with a proper and 
valid baseline. 

 

 Brief com puterized 
neurocognit ive screen 
has becom e norm  and 
quite an indu$t ry. 
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Computerized Assessments 
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Usefulness of Neuropsychological Testing 

 
 

 Com puterized tests are useful in the evaluat ion & 
m anagem ent  of concussion 

 Brief cognit ive tools are NOT subst itutes for form al 
neuropsychological assessm ent   

 Insufficient evidence to recom m end the widespread 
rout ine use of baseline neuropsychological test ing 

 Psychological factors m ay com plicate and prolong recovery 
from  concussion in som e athletes 

 Neuropsychologists play an im portant  role within the 
context  of a m ult ifaceted-m ult im odal approach to m anage 
sports- related concussions 

 

Echemendia et al (2013 Brit Journal of Clin Med) conducted a 
12 year literature review of 2600 articles/studies to assess: 
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IMPACT 

 Measures athletes sym ptom s (m ood, sleep, dizziness, HA)  

 

 Verbal/ Visual m em ory, PS and RT 

 

 Assists clinicians and athlet ic t rainers in m aking RTP decisions-  NOT for 
RTL 

 

 Produces a sum m ary report  of test  results 

 

 Autom at ically stores data from  repeat  test ing 

 

 Can be adm inistered online for individuals or groups 

 

 Approxim ately 20 m inutes 
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Issues with Computerized Assessment 

 Many tests now available on- line at  hom e. 

 

 Students m isunderstand quest ions without  guidance.  

 

 Assessm ents do not  take into account  potent ial 
em ot ional, personality or learning issues.  

 

 Computerized testing ≠ thoroughness yet used for 
504/ I EP. 

 

 Rarely do schools/ programs/ clinics consult  with NP for 
baseline or post  injury interpretat ion. 

 

 Test  set t ing/ supervision. 
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Children given a baseline assessment in a group setting performed no differently than 

children tested individually when standardized administration procedures were used by 

trained test administrators 
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Recommended Test Conditions  
 
 

 

 Make every effort  to m inim ize dist ract ions.  

 

 The use of cardboard pr ivacy carrels (3-sided, 17 
inches high)  placed around each computer is 
recommended in order to create a m ore pr ivate, 
dist ract ion- free environment .  

 

 Staff must  be t rained in standardized test  
adm inist rat ion. 

 

 The exam iners must  be present  throughout  the 
ent irety of the test  sessions.  
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Recommended Testing Conditions  
 

 
 I nst ruct ions should be scr ipted and consistent   

 

 Group size:  No greater than 15 individuals, with sm aller group 
sizes depending on age.  

 

 The child- to-exam iner rat io in group test ing environm ents should 
be capped at  6- to-1, often with 2 or m ore proctors for 8 to 12 kids.  

 

 Younger children ages 5 or 6 should receive 1- to-1 or 2- to-1 
inst ruct ion. 

  

 I nst ruct ions should be quiet ly read to younger children, or those 
who exhibit  any difficult y understanding task inst ruct ions. 
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Pre-Existing Personality &  
Emotional Factors 
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Study: Relationship Between  
Psychological Distress & Baseline  

Sports-Related Concussion Testing 

Bailey, et al Clinical Journal of  Sport Medicine 2010 Jul;20(4):272-7 

 

 
47 college football players  
  

Concussion Resolut ion I ndex 
PAI   
 

Sig correlations among CRI 
scores and: 
 

Aspects of som at ic concern  
Depression  
Anxiety  
Substance abuse  
Suicidal ideat ion 
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What Does That Mean? 

 Higher PAI  symptom  endorsem ent  associated with 
poorer CRI  perform ance  

 

 Psychological dist ress had a moderate to large 
effect  on baseline concussion test ing  

 

 Findings heighten the clinical im portance of 
screening for psychological dist ress during baseline 
and post- injury concussion evaluat ions 

 

 I f the brain is com plex, how can a 20 m in test  
accurately capture everything? 
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Effect of LD & ADHD  
on Baseline Testing 

Herceg, Wojtowicz, Iverson, (2015)  submitted manuscript 

International Neuropsychology Society, Annual Meeting  Boston 2016 

 

 LD and ADHD are considered to be im portant  r isk factors 
or m odifiers for concussion assessm ent  and 
m anagem ent .  
 

 These days, m any involved in concussion m anagem ent  
are not  aware of the im plicat ions these risk factors have 
on assessm ent  results.  
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Utilizing a reliable change index (RCI) set at the 80% confidence interval, raw change scores equal to 
or greater than 
 
   8.75 points for verbal memory,  

  13.55 points for visual memory,  

  0.06 points for reaction time,  

  4.98 points for processing speed,  

  9.18 points for PCSS  

 

….met criteria for a statistically significant change.  
 

Any difference between post-concussion score and baseline less than these values 

was defined as a return to baseline 
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Post Concussion Syndrome: 
What is This? 

ICD-10 Criteria for Postconcussional Syndrome: 

 

 Must  endorse symptom s in at  least  3 dom ains 
• Physical 

• Emot ional  

• Cognit ive  

• I nsomnia 

 

 Other dom ains not  considered:  Excessive worry over 
sym ptom s and intolerance for alcohol. 
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Post-Concussion Syndrome 
 
 

 More com m on in fem ales than m ales.  

 

 Pre- injury m ental health problem s are a m ajor r isk factor.  

 

 I t  is associated with or influenced by t raum at ic st ress.  

 

 Persistent  sym ptom s at  1 or 3 m onths are a r isk factor for 
persistent  sym ptom s at  1 year.  

 

 Easy to m isdiagnose in people with depression, anxiety, 
PTSD, and chronic pain. 
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Who has Post Concussion 
Symptoms: Iverson, et al (2015) 

The Database: 

 32,855 student  athletes from  the state of Maine 

 Age range:  13-18 

 No athlete reported sustaining a concussion in 
the past  6 months.  

 What  percentage of boys and gir ls m eet  I CD-10 
Criter ia for a Post-Concussion Syndrom e During 
Baseline Preseason Test ing? 

 

 Boys = 19.7% Girls = 28.2% 
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Graded Return to Play Protocol – Zurich 2012 

Rehabilitation stage Functional exercise at each stage of 
rehabilitation 

Objective of each 
stage 

1. No Activity Complete physical and Cognitive Rest. Recovery 

2. Light aerobic exercise Walking, Swimming, Stationary Bike, 
HR<70% Maximum 

Increased heart rate 

3. Sport Specific Exercise Skating or Running Drills without contact. Add Movement 

4. Non Contact training More complex Drills without contact. Exercise, coordination 
and cognitive load. 

5. Full Contact Normal Training Restore confidence 

6. Return to Play 
 

Game Play 
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Rest Following Injury - 
How Much and for How Long? 

 
Critical Questions 

 
 How do we define “rest”? 
  
 How long should an athlete 

rest?  
 
 How do we define gradual 

resum pt ion of act iv it ies?  
 
 How m uch rest  is too m uch 

rest?  
 
 When should we begin act ive 

rehabilitat ion? 
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What Is The Rationale For Rest?  

 The injured brain m ight  be in a state of 
neurom etabolic cr isis.  

 
 Assum ing that  neurom etabolic cr isis involves 

an “energy crisis,” then vigorous activity 
m ight  com pound or m agnify the energy 
crisis.  

 
 Passing another m echanical force through the 

injured brain, while it  is in a state of 
neurom etabolic cr isis, m ight  result  in 
m agnified pathophysiology. 
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Is Rest after Concussion the  
“Best Medicine?”  

 
 

 Silverberg and I verson concluded that  bed rest  
exceeding three days is not  recom mended and 
gradual resum pt ion of pre- injury act iv it ies 
should begin as soon as tolerated.  

 
Journal of Head Traum a Rehabilitat ion 2012 
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Possible Harm of Prolonged Rest 

 Falling behind in school with increased 
associated st ress 
 

 Physical de-condit ioning and evolving exercise 
intolerance  
 

 Nocebo effects (expectat ion of sickness as a 
cause of sickness)   
 

 Somat ic preoccupat ion and Cognit ive 
Hypochondriasis  
 

 Depression 
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Initial Weeks Following Injury  
(and sometimes months following injury) 

 
Focused, Evidence-Based Treatm ent  for 
Specific Sym ptom s and Problem s 

 
 Medicat ions  
 Neuro-ophthalm ologic evaluat ion/ t reatm ent  
 Physical Therapy  
 Vest ibular Rehabilitat ion  
 Exercise  
 Psychological Treatment  

Basic Principles 
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Effects on Learning 

 I n major ity of cases, there is m inimal impact .  

 However, it  can adversely im pact :  
 

1.  part icipat ion 

2.  ability to learn new inform at ion 

3.  follow through with assignm ents 

4.  concent rate and take notes at  sam e t im e 

5.  reduced speed of reading 

6.  inabilit y to do m ult i- step m ath problem s 
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When is a Student Ready to 
Return to School? 

 May or m ay not  parallel returning to play. 

 

 Appropriate physical AND cognit ive levels need 
to be achieved. 

 

 Health and school professionals collaborat ively 
can make determination about a student’s 
readiness. 

 

 Once deem ed ready, school professional MUST 
m onitor the student  closely. 
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CTE 

 Today, the neuropathology of CTE is m ore well descr ibed 

 

 Postmortem descr ipt ion of CTE has had great  impact  on public policy and 
awareness 

 

 Misinform at ion and m is- report ing by m edia cont inues to fuel fear.  

 

 Talking with parents of high school football players about chronic traumatic 
encephalopathy: a concise summary.  Love & Solomon. Am erican Journal 
of Sports Medicine 2015 May; 43(5) : 1260-4  

 

 

 The public thinks that the science of CTE is far more advanced than 
it really is. 
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CTE: What We Do Know 
 

 NOT prolonged-post  concussion exposure 

 

 NOT the cumulat ive effect  of concussions 

 

 NOT a brain injury “per se”… it is a 
neurodegenerative disease- Dr. Stern, BU 
Brain Bank 
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CTE: What We Need To Know 

 Is it common?  We just don’t know yet. 
 

 90 of 94 FB players in BU-VA-CLF brain bank had CTE. 

 

 Biased? 

 

 Mayo (2015) less biased but…….. 
 

 Why do some get  it  and others not?  

 

 Not  everyone who hits their  head will get  it . 
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Westchester County 
Concussion Task Force 
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Why Safer Sports and Task Force 

 Evaluate how dist r icts and youth program s 
m anage/ address concussions. 

 

 NOT about  singling out  dist r icts/ programs/ clinics 
that  do this poorly, but  also ident ifying  ones that  
do it  well. 

 

 Despite every state having a concussion law, loop 
holes rem ain. 

 

 CI C?  CBI S?  CPR? 
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Task Force Members 

 Pediat r icians 

 Pediat r ic Neurologist  

 Pediat r ic 
Neurosurgeon 

 Psychologists 

 Athlet ic Trainers 

 Athlet ic Directors 

 Parks & Recreat ion 

 

 Orthopedic Surgeon 

 Physical Therapists 

 Vest ibular Therapists 

 School Nurse 

 Sect ion 1 Safety 

 BOCES staff 

 Superintendents 

  County Departments 
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visit us at:  www.westchestergov.com/health 
 

Like us at: facebook.com/wchealthdept 
 

Follow us at: twitter.com/wchealthdept 
 

For more information 
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