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OUR MISSION
• To promote the health and safety 

of kids through access to sports 
medicine services and education

OUR VISION
• To provide access to sports 

medicine services and injury 
prevention for all Central Oregon 
youth



WHY DID WE ORGANIZE THIS SYMPOSIUM?

• Access to mental and behavioral health providers with knowledge 
of TBI and concussion is limited and the comfort of our community 
providers is low in taking on these patients. 

• Misinformation or lack of knowledge leads to comments from 
providers like, “Come back and see me when your TBI is healed.” 



OBJECTIVES

• WHAT IS A CONCUSSION?

• WHAT IS SECOND IMPACT SYNDROME?

• HOW IS A CONCUSSION DIAGNOSED?

• WHAT ARE COMMON SYMPTOMS?

• HOW DO WE ASSESS AFFECTIVE SYMPTOMS IN THE CLINIC?

• WHAT IS NORMAL RECOVERY?

• HOW DO AFFECTIVE SYMPTOMS AFTER CONCUSSION AND PAST HISTORY OF AFFECTIVE DISORDERS 
RELATE TO RECOVERY?

• RISK OF RECURRENT CONCUSSION



EPIDEMIOLOGY

• For children and adults,  a review found 1.3 million people with concussion in the US. 79% were 
diagnosed in the ER, but many more don’t seek medical attention.

• In adolescents 19% reported a concussion in their lifetime.

• 5-35% of military service personnel suffer concussion, typically from blast injuries.

• Motor vehicle accidents are a common cause in both adults and children.

• Bryan, 2016,Pediatrics. Langer, 2020, J Head Trauma Rehabil.

• Rigg, 2011, PMR

•. 2020
•. 2020



A bump, blow or jolt to the head or body that 
causes the brain to move rapidly back & forth
Causes stretching of brain, causing chemical 
changes, and cell damage
Causes change in how brain works (signs & 
symptoms)
Once these changes occur, brain is more 
vulnerable to further injury and sensitive to 
increased stress

CONCUSSION BRAIN CHANGES



BRAIN MOTION...

Joel Stitzel, jstitzel@wakehealth.edu



NERVE CELLS ARE LONG AND 
PRONE TO ROTATION AND 

SHEARING INJURY

• BRAIN CELL

CEREBRAL NEURONS ARE <1MM TO 
100 MM = 4 INCHES IN LENGTH



PATHOPHYSIOLOGY



DIAGNOSIS OF CONCUSSION

• 1) Plausible Mechanism of injury - doesn’t have to have a direct blow to the head, but of sufficient force 
to cause motion of the brain in the skull

• 2) Signs and symptoms – initial symptoms are important. Loss of consciousness (in <20%), dazed, 
confused, asking same question repeatedly, retrograde or post traumatic amnesia.  Post concussion 
symptom checklist allows focus of most severe symptoms. Delayed onset of symptoms can occur with 
increased cognitive or physical load after rest

• 3) Confounding factors – acute psychological stress, severe MSK pain, whiplash, pulmonary or 
circulatory disruption, syncope, hypoglycemia prior to a fall, psychologically traumatic event or alcohol 
or drugs

• Silverberg, APMR 2020; 101:382



SECOND IMPACT SYNDROME
WHAT’S THE BIG DEAL?

• VERY RARE, BUT  ALMOST 
ALWAYS CATASTROPHIC 

• OCCURS WHEN THE BRAIN 
SWELLS RAPIDLY AFTER A 
PERSON SUFFERS 
A 2ND CONCUSSION BEFORE 
SYMPTOMS FROM AN 
EARLIER ONE HAVE 
RESOLVED, USUALLY IN FIRST 
24 HOURS



MAX’S & JENNA’S LAW

• Max’s Law (2010) applies only to Oregon School Districts.
Jenna’s Law (2014) extends the intent of Max’s Law to Oregon youth sports and referee 
organizations.

• Both laws require school and non-school youth athletic programs to:

• Create policies and procedures

• Provide annual coach training

• Track training

• Ensure that staff practice good                                  

concussion management

• Restrict play when a concussion is suspected

• Provide educational materials/programs



PROTECTIVE GEAR – DOES IT PREVENT CONCUSSION?

• Helmets – protects from skull fractures and major bleeding, but not 
concussion.  Newer helmets are reducing G forces, but determining reduction 
in the number of concussions or eliminating concussion is still to be 
determined.

• Q collars , cowboy collars – do not prevent concussion

• Mouth guards – 28% reduction in concussion in hockey for all ages and now 
recommended for all levels of play.

• Rule changes – has reduced severe brain injuries and number of concussions

SECOND IMPACT SYNDROME



OTHER PREVENTION STRATEGIES

• Neuromuscular training in warm up 3x/week in the Rugby Union showed 
reduced concussion rates.   More studies are needed in other sports

• Rule or policy changes: Body checking in youth hockey decreased concussion 
rates by 58%.

• Limiting contact in practices in all levels of American football has reduced 
concussion rates by 64%.



Cognitive

Vestibular-ocular & 
Visual

Anxiety/Depression,

Irritability, 
Emotional Lability

Somatic: nausea, 
headache,fatigue

Sleep



SYMPTOM ASSESSMENT TRACKING SHEET



OUR NP INTAKE
HISTORY FORM



MENTAL HEALTH ASSESSMENTS IN THE CLINIC

• Using the MHP reinterview as the 
criterion standard, a PHQ-9 score 
≥10 had a sensitivity of 88% and a 
specificity of 88% for major 
depression. PHQ-9 scores of 5, 10, 
15, and 20 represented mild, 
moderate, moderately severe, and 
severe depression, respectively

• GAD-7

• Scores of 5, 10, and 15 represent 
cut-points for mild, moderate, and 
severe anxiety, respectively. When 
used as a screening tool, further 
evaluation is recommended when 
the score is 10 or greater.



OTHER MENTAL HEALTH

• PCL 5 screen for PTSD

• Initial research suggests that a 
PCL-5 cutoff score between 
31-33 is indicative of probable 
PTSD across samples. However, 
additional research is needed.

• Consider in MVA, assaults, 
domestic/intimate partner 
violence 



PCS CATASTROPHIZING SCALE  AGES 16-78

13 questions, Likert scale 0-4

Range 0-52

>30 indicated high level of catastrophizing



FEAR OF 
MENTAL ACTIVITY

17 questions, 1-4 score

Range 17-68

>37 – above average level of fear of mental activity

>48 – high level of fear of mental activity



PEDS MENTAL HEALTH

• Adolescent PHQ-9 (ages 12-18)

• Total Score Depression Severity 
0-4 No or Minimal depression 
5-9 Mild depression 10-14 
Moderate depression 15-19 
Moderately severe depression 
20-27 Severe depression 

• SCARED (Anxiety related 
disorders)

• Total score >25 is consistent 
with an anxiety disorder



SCAT6 MENTAL HEALTH TOOLS





RECOVERY

• 86-89% of children recovery within 90 days.  45% recover 
14 days. (Zemek, 2016, JAMA)

• 48% of adults recover by 6 months in an ER study 
(Coffeng, 2020, BMC Open), contrary to the 14 days 
typically reported in athletes



PROLONGED RECOVERY - >28 DAYS

• Mechanism of injury- Loss of consciousness and amnesia present. Higher levels of forces are associated 
with prolonged recovery, bike, skateboard, ski/snowboard, MVA

• Other Predictors– prior concussions, number of concussions, spacing between injuries, recovery of 
prior concussion with symptoms lasting greater than one week, anxiety/depression past or present, 
learning disabilities (controversial), physician diagnosed migraine (past or present), sx of HA, noise 
sensitivity, fatigue, answering questions slowly and >4 error on mBESS.  (Zemek, 2016, Ugalde 2024 in 
submission)

• Symptom burden - Initial severity score of 33 or greater predicted recovery >28 days and a score of 16 
or less predicted recovery of <28 days. (MeehanJ Pediatr. 2013 September ; 163(3): 721–725.)

• In children an extensive review found initial symptoms severity, sleep disturbance and symptoms with 
VOMS (vestibular) testing were the only factors strongly associated with prolonged recovery (Makdissi, 
2023 Br J Sports Med). 



PREDICTORS FOR ADULTS FOR PROLONGED 
RECOVERY

• the highest probability of PPCS derived in the Derivation Cohort were: Age >61 years (p^ = 0.54), bipolar 
disorder (p^ = 0.52), high pre-injury primary care visits per year (p^ = 0.46), personality disorders (p^ = 
0.45), and anxiety and depression (p^ = 0.33)

• Langer,et al. (2021) Prediction of risk of prolonged post-concussion symptoms: Derivation and validation 
of the TRICORDRR (Toronto Rehabilitation Institute Concussion Outcome Determination and Rehab 
Recommendations) score. PLoS Med 18(7): e1003652. https://doi.org/10.1371/journal. pmed.1003652



MENTAL HEALTH & RECOVERY

• Recovery > 28 days was 5x more likely with history of affective 
disorders and family history of disorders in children and young 
adults  (Legarreta, 2018 JNS Pediatrics; Mooney 2022 JNS Peds).  
Many others have also found this relationship, but others dispute 
it (Makdissi 2023, Br J Sports Med).



DEVELOP NOVEL AFFECTIVE SYMPTOMS/DISORDERS 
AFTER CONCUSSION

• In a recent controlled study, children with mTBI were more likely to develop novel psychiatric 
disorders by 3 months post injury compared to orthopedic injuries, even when controlling for 
prior psychiatric history, family psychiatric history and socioeconomic status. Max, 2021, 
Neurotrauma

• In a secondary analysis of a RCT in concussion in youth with recovery > 30 days found 40% 
had clinically significant depressive and 25% anxiety symptoms (Chrisman, 2021, Brain Injury).



CURRENT ACTIVE SYMPTOMS WITH CONCUSSION

• Current affective symptoms in 12-18 year olds measured by GAD-7 were 
associated with prolonged recovery >30 days. The PHQ-8 was not (Wilmoth, 
2021, Arch Clinical Neuropsych).

• Active affective symptoms of current concussion was associated with an 
increased risk of recurrent concussion; irritability 2.24x, sadness 2.04x and 
nervousness 2.05x, Trouble falling asleep 1.96x and sleeping less than usual 
2.07x (Curry, 2019, J Ped) 



AFFECTIVE DISORDERS AND RISK OF RECURRENT 
CONCUSSION

• Prospective youth football, 5x increased risk of concussion with prior history of depression (Chrisman, 
2019, J Ped)

• Retrospective study of Pediatric PCP clinics, 1.59x increase risk of recurrent concussion with prior 
history of anxiety (Curry, 2019, J Ped)

• In an ImPACT database analysis study, athletes with self reported depression and taking medications 
showed a 2.19x increased risk of Also higher symptoms of headache, nausea, balance difficulties, 
sensitivity to light and noise, numbness and visual changes with a current concussion compared to 
those not reporting a prior history of depression. Cognitive symptoms of fatique, drowsiness, feeling 
slowed down, foggy and decreased concentration and memory were also higher in the depressed group 
taking medications. The only sleep symptom that was significant was sleeping too much (Ali, 2021, JNS 
Ped).



RECURRENT CONCUSSIONS IN CENTRAL OREGON 
(RETROSPECTIVE REVIEW N=522, AGES 5-18)
• With prior of history of concussion, days to recovery of headache and return to play were longer than 

first time concussions.

• If you had prior history of headache  your risk of recurrent concussion was 2.73x greater

• If you have a history of depression your risk of recurrent concussion was 2.75x greater

• If you have a history of anxiety your risk of recurrent concussion was 3.05x greater

• These relationships are not clearly understood and need further prospective study

• (Ugalde, in submission process)

• History of prior concussion is clearly a predictor of recurrent concussion (Makdissi, 2023, Br J Sport 
Med)



REFERRAL TO BEHAVIORAL HEALTH

• Anxiety related to disruption of school, work, relationships

• Depression with all of the above

• PTSD like symptoms for some, especially if MVA or assault

• Address Fear and Avoidance

• EMDR not contraindicated



SCREEN TIME

• No screens for 48-72 hours then gradual return

• JAMA Pediatrics 2021 Nov; 175(11): 1–8.

• Effect of Screen Time on Recovery From Concussion

• A Randomized Clinical Trial

• Theodore Macnow, MD, Tess Curran, MD, MPH, [...], and Rebekah Mannix, MD, MPH

• Recovery was 3.5 days in those restricted from screens for the first 48 hours and 8 days for those not 
restricted.

https://doi.org/10.1001/jamapediatrics.2021.2782


OTHER TREATMENT RECOMMENDATIONS

• Dizziness and vertigo or +VOMS – refer to vestibular PT, OT vision at Sparks (St. Charles doesn’t have an 
OT vision specialist at this time), neuro-optometry or Dr. Plasker (neuro-chiropractor)

• Poor cognition – branched chain amino acids (see supplement sheet). Can consider hyperbaric oxygen, 
but only level V evidence.

• Light and noise sensitivity – hats, blue tint glasses, sunglasses, noise cancelling ear buds, but encourage 
exposure desensitization rather than ongoing avoidance 

• Physical activity– get them to walk or move for 20 minutes daily.  If exercise 
triggers symptoms sent them for Buffalo Concussion treadmill test for exercise 
script.  TAI and Laura Ahmed at Aspire do a good job with this. 







FIRST LINE PROVIDERS 

• The Center Foundation ATCs @ High School

• Bend LaPine, Sisters, Crook County, Madras

• Redmond and Ridgeview HS have independent ATCs, partial with Culver HS

• School RN

• ER – tried to introduce ACE/SCAT 5, not readily adopted.  Do have school accommodations in EPIC

• PCP – increasing adoption of SCAT5 and school accommodations form

• Now Care











CONTACT SPORTS AND COGNITIVE DECLINE?

• Over 4 years of high school or collegiate sports there was no significant decline in neurocognitive 
testing. Pre and post season and over 4 seasons

• Sports Med. 2020 May;50(5):1027-1038. doi: 10.1007/s40279-019-01200-y.

• Effect of Routine Sport Participation on Short-Term Clinical Neurological Outcomes: A Comparison of 
Non-Contact, Contact, and Collision Sport Athletes.

• Eckner JT1, Wang J2, Nelson LD3, Bancroft R4, Pohorence M4, He X2, Broglio SP5, Giza CC6, Guskiewicz 
KM7, Kutcher JS8,9, McCrea M3.

https://www.ncbi.nlm.nih.gov/pubmed/31637659
https://www.ncbi.nlm.nih.gov/pubmed/?term=Eckner%20JT%5bAuthor%5d&cauthor=true&cauthor_uid=31637659
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wang%20J%5bAuthor%5d&cauthor=true&cauthor_uid=31637659
https://www.ncbi.nlm.nih.gov/pubmed/?term=Nelson%20LD%5bAuthor%5d&cauthor=true&cauthor_uid=31637659
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bancroft%20R%5bAuthor%5d&cauthor=true&cauthor_uid=31637659
https://www.ncbi.nlm.nih.gov/pubmed/?term=Pohorence%20M%5bAuthor%5d&cauthor=true&cauthor_uid=31637659
https://www.ncbi.nlm.nih.gov/pubmed/?term=He%20X%5bAuthor%5d&cauthor=true&cauthor_uid=31637659
https://www.ncbi.nlm.nih.gov/pubmed/?term=Broglio%20SP%5bAuthor%5d&cauthor=true&cauthor_uid=31637659
https://www.ncbi.nlm.nih.gov/pubmed/?term=Giza%20CC%5bAuthor%5d&cauthor=true&cauthor_uid=31637659
https://www.ncbi.nlm.nih.gov/pubmed/?term=Guskiewicz%20KM%5bAuthor%5d&cauthor=true&cauthor_uid=31637659
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kutcher%20JS%5bAuthor%5d&cauthor=true&cauthor_uid=31637659
https://www.ncbi.nlm.nih.gov/pubmed/?term=McCrea%20M%5bAuthor%5d&cauthor=true&cauthor_uid=31637659


LONG TERM EFFECTS OF CONCUSSION

• TYPICALLY FULL RECOVERY

• MULTIPLE CONCUSSIONS CAN BE ASSOCIATED WITH LONG TERM 
HEADACHE SYNDROMES, MILD NEURO-COGNITIVE DEFICITS, 
DEPRESSION/ANXIETY

• CHRONIC TRAUMATIC ENCEPHALOPATHY (CTE) OUTCOMES, STILL TOO 
EARLY TO TELL.  MORE EVIDENCE OF THE TOTAL NUMBER OF SUB-
CONCUSSIVE BLOWS MAY BE A SIGNIFICANT FACTOR ALONG WITH 
GENETICS, ETC.

• A SINGLE CONCUSSION HAS NOT BEEN ASSOCIATED WITH CTE

• MEZ, ET AL. ANN NEUROL. 2020 JAN; 87(1): 116–131. PUBLISHED ONLINE 
2019 NOV 23. DOI: 10.1002/ANA.25611


