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Objectives
1.Summarize what is known about the incidence of mild TBI in older 
adults, including risk factors, confounding factors that may make diagnosis 
of injury challenging, and unique geriatric population issues.

2. Identify factors that influence post-concussion outcomes in older adults.

3. Describe methods to screen for possible concussion in older adults, and 
summarize strategies to address possible concussive impairments through 
intervention.

4. Discuss modifications to current return-to-activity standards that may be 
necessary for the older adult population, while acknowledging the 
knowledge gaps in our understanding of this condition. 

5. Discuss elements of the APTA Concussion CPG applied to older adults.  

Disclosures
• Mary Beth Osborne is a co-developer of the MedBridge

NCS Preparation series. 

• Karen McCulloch is a co-developer of the MedBridge NCS 
Preparation series. She also has publishes in the area of 
concussion and has worked on the APTA concussion 
CPG group to develop the draft shared in this 
presentation. 
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http://www.brainline.org/content/2012/08/leading-
causes-of-traumatic-brain-injury.html

CDC – Sheets report (2015)
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Concussion
statistics 

SPORTS RELATED NON- SPORTS RELATED

http://www.cleveland.com/science/index.ssf/2012/01/technology_may_help_detect_a_c.html
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Total ED visits 
43,802

Total ED visits 
549,012

.04% 44%

Zhao, L. (Social & Scientific Systems, Inc.), Han, W. (Social & Scientific Systems, Inc.), Steiner, C. (AHRQ), Sports Related Concussions, 2008. 
HCUP Statistical Brief #114. May 2011. Agency for Healthcare Research and Quality, Rockville, MD. http://www.hcup-us.ahrq.gov/reports/statbriefs/sb114.pdf

Concussion 
statistics

SPORTS RELATED NON- SPORTS RELATED

Concussion

Traumatic injury that affects 
the brain, induced by 
biomechanical forces 
transmitted to the head by a 
direct blow to or forces 
exerted on the body

• Any period of decreased or loss of 
consciousness less than 30 minutes

• Post-traumatic amnesia
• Glasgow Coma Scale (best available 

score in first 24 hours) of 13-15
• Any alteration in cognition or mental 

state (e.g., confusion, disorientation, 
slowed thinking, problems with 
attention/concentration, forgetfulness)

• Physical symptoms (headache, 
dizziness, nausea, vomiting, loss of 
balance, visual disturbances, sensitivity 
to light, sensitivity to noise, drowsiness, 
fatigue, seizures, atypical neurological 
signs)

Is there 

additional 

injury beyond 

concussion? 

Has my patient 
had a 
concussion? 

Concussive 
Event

Concussion AND
possible injury to other areas 
of the body in close proximity 
to the head

cervical spine injury
vestibular injury

What do we know 
about falls and 

concussion? 

Yang, et al 2017 
Prospective cohort 
study in long term 
care

Digital cameras 
located in common 
areas, falls identified 
based on incident 
reports, confirmation 
by video –
unexpected coming to 
rest on ground, floor 
or lower level –
focused on head 
impact with a fall

Over 7 years – 1215 
falls experienced by 
398 residents
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Factors associated with falls in 
long term care (Yang, 2017)

• Examined age, sex, ADL dependence, cognitive 
& visual impairment, disease diagnoses, 
medication classes

• Trip/slip most common
• Forward falls associated with greater risk for 

head trauma
Odds for head impact 
• 2.37 times greater for females (during walking)
• 2.01 times greater for visually impaired
• Greater likelihood for more independent and 

those with intact to mild cognitive impairment
• Antidepressants reduced risk for head impact
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http://www.hcup-us.ahrq.gov/reports/statbriefs/sb114.pdf
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Incidence 
of mild TBI 

with 
isolated 

limb 
fractures 
(Jodoin, 2016) 
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Older Adult Outcomes 
(McIntyre meta-analysis 2013)

149/16/19

• 11 studies – required GCS and GOS scores at one 
year post-injury, individuals 60 and older

Severity of 
Injury

Favorable 
outcome

Unfavorable 
outcome

Fatal injury

Severe injury 
(GCS<8)

7.6% 13.8% 79.3%

Moderate 
injury 
(GCS 9-12)

32.2% 29.5% 42.5%

Mild injury
(GCS 13-15)

80.5%
(CI 53.2-93.7%)

7%
(CI 1.9-22.7%)

10.7%
(CI 3.1-30.9%)

Factors associated with more favorable outcome: 
• female
• lower trauma severity (Injury Severity Scale)
• no midline shift on initial CT

Factors that may confound 
diagnosis of concussion (Mercier 2016)

• Commonly result of low fall at home
• Mechanism unknown in 25% 
• Loss of consciousness/length of post-

traumatic amnesia often unknown
• Challenge of sorting delirium, pre-existing 

cognitive impairments from possible mTBI 
related cognitive effects 

• Disposition of older adults to subdural 
hematoma (increased by 
anticoagulants/antiplatelet meds)

• Lack of clear biomarkers or sensitive tests

15

What we know (so far)

• Falls are critical as mechanism of injury
• Forward falls and upper extremity trauma 

associated with possible head trauma
• Diagnosis of mTBI is challenging in this group 
• Outcome following mTBI in older adults is 

commonly favorable (imprecise estimates)

Areas that aren’t clear 
• What factors affect recovery in older adults

16

In your work with older adults

• How would you know there may have been a 
concussive event with an older adult you 
see? 

• Would a “diagnosis” of concussion be 
necessary to explore possible impairments 
associated with concussion? 

• How do you find information about pre-injury 
status so as to decide that impairments are 
related to a possible concussion? 

9/16/19 17 9/16/19

Kenzie et al, 2017 – Concussion as a Multiscale problem 
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History - RH
• 66 yr old female
• Lives with husband in 

community
• Works full time as a 

social worker
• History of anxiety, 

fibromyalgia, reported 
2 concussions in 
childhood

• Adm to ED 1/30/17 
after falling while 
walking her dog and 
striking her head/face

Current post injury recommendations –
sports concussion

• 1- The patient should rest until asymptomatic, avoiding 
cognitive and physical activity

• 2- Rest for the first week, with limited activity to allow 
recovery

• 3- Rest for 1-2 days, resuming activity that doesn’t 
increase symptoms

• 4- Refer to physical therapy for treatment of symptom 
complaints

9/16/19 21

To rest or not to rest?  
For how long…that is the question

» Rest recommended to minimize symptoms acutely – “rest 
until asymptomatic” before gradual return to activity

» Prolonged recovery associated with continued play (Elkin et 
al 2016, Asken et al 2016) 

» Rest prevents additional sports-related injury
• Concern over potential extension of injury with early activity –

metabolic cascade observed in animals (Giza/Hovda metabolic 
cascade theory, Griesbach 2007 ) 

• Concern over potential “second-impact syndrome” (impetus for 
many return to play laws) 

» Sometimes applied in extreme way “cocoon therapy” which 
is NOT recommended 

J Head Trauma 
Rehab 2013

Pediatrics, 
Feb 2015

recommend 
1-2 days 
rest, then 

gradual RTA
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Physical/cognitive rest post-concussion
• Related to physical activity 

» Thomas et al 2015 – strict rest of 5 d vs. 1-2 d, increased sx
complaints and prolonged recovery

» Grool et al 2016 – PA starting within 7 d vs. later, reduced risk of 
prolonged symptoms

• Related to cognitive activity
» Majerske 2008 – lowest and highest level cognitive level groups 

had longer recovery
» Gibson et al 2013 – No relationship b/t cognitive rest and sx

duration
» Brown et al 2014 – high cognitive activity prolonged sx recovery, 

low to moderate, no difference

• Does severity matter? 
» Sufrinko et al 2017 – patients with signs benefitted from 5 d strict 

rest, those with sxs (0-1 signs) increased sxs with too much rest

Are any of these studies with older adults? NO!!!

Current guidance

• Silverberg/Iverson (2013 online)
» No clear benefit to rest > 3 days

• Military Progressive Return to Activity 
Guidance (DVBIC, 2014)
» 24 hours rest (1st concussion), begin basic 

daily activities even with presence of mild 
symptoms, as symptoms don’t increase

• Berlin Consensus statement (2017)
» 24-28 hours rest, then gradual return to 

activity
• Ontario Neurotrauma Foundation (3ed, 2018)

» 24-48 hours rest, gradual return to activity
• What about for older adults? 

What we know 

• Rest for a few days post-injury is 
recommended, followed by return to activity 
that doesn’t increase symptoms

• More severe presentations may benefit from 
increased rest (up to 5 days) – does this 
apply for older adults? 

• Consider the deleterious effects of rest for 
older adults – can lose function quickly

• Referral for physical therapy (or others) for 
symptom complaints that persist
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Common symptom profiles 
(areas that PTs address)

•

https://www.orthopt.org/news/clinical-practice-
guideline-draft-review

The reality
Headache/

Cervicogenic 
contributions

Vestibular/
balance

Visual

ExertionalCognitive

Psych/
behavioral

Chronicity of injury, 
lack of initial 
diagnosis, 
secondary gain 
factors, age….can 
expand complexity

Examination

• History – mechanism of injury, chronicity, 
chief complaints, risk factors for prolonged 
recovery

• General Symptom complaints (self-report 
measure)
» Graded symptom checklist
» Neurobehavioral Symptom Inventory
» Rivermead Post-Concussion Symptoms 

Questionnaire



Patient with 
suspected 

concussive event

Urgent/emergent 
conditions identified? 

Sidebar 1. Indicators for Immediate Emergency Medical Evaluation
 Declining level or loss of consciousness, cognition, or orientation
 New onset of pupillary asymmetry, seizures, repeated vomiting or other 

focal neurologic signs
 Severe or rapidly worsening headache or neurologic deficits
 Possible undiagnosed skull fracture
 Serious cervical spine fracture, dysfunction or pathology (e.g., 

vertebrobasiliar artery insufficiency, cervical ligamentous instability, signs
of central cord compression)Refer for emergency 

medical assessment 
and treatment

Screen for indicators of emergency 
medical condition(s) via observation, 
examination and patient and family/

witness interview (Sidebar 1)

Appropriate for 
physical therapy concussion 

examination?

Determine appropriateness of physical therapy 
concussion examination based on comprehensive 

patient intake interview and screen (Sidebar 3)

Provide education 
about concussion 

and refer for 
additional evaluation 

and services as 
indicated

Sidebar 2. Concussion Diagnosis Criteria:
A direct blow to the head, face, neck, or an impulsive force elsewhere on the 
body that is transmitted to the head followed by any of the following :
 Any period of decreased orientation or loss of consciousness
 Post-traumatic amnesia
 Any alteration in cognition or mental state immediately related to the

concussive event: confusion, disorientation, slowed thinking/processing, 
problems with attention/concentration, forgetfulness, decreased executive
control

 Physical symptoms: headache, dizziness, balance disorders, nausea, 
vomiting, fatigue, sleep disturbance, blurred vision, sensitivity to light, 
hearing difficulties, tinnitus, sensitivity to noise, seizure, transient
neurological abnormalities, numbness, tingling, neck pain, exertional
intolerance

 Emotional/behavioral symptoms: depression, anxiety, agitation, irritability, 
impulsivity, aggression

 Glasgow Coma Scale (best available score in first 24 hours) of 13-15
 Brain imaging (if available) is normal
 Signs/symptoms not  otherwise explained by drug, alcohol, or medication
 Symptoms are present that cannot be explained by pre-injury history of

medical diagnoses or, if pre-injury diagnoses were present, the patient 
reports or is observed to demonstrate an exacerbated  state of symptoms

Proceed to Physical Therapy Examination 
Decision Tree (Figure 2)

Yes

Sidebar 3. Patient Intake Process and Interview
 Type, severity, frequency and  irritability of concussion-related symptoms
 Pre-injury medical history with emphasis on: previous concussions or brain

injuries, medical conditions that could result in/present with symptoms
similar to concussion-related symptoms (e.g., learning challenges or
disabilities, mood or emotional disorders, depression, frequent 
headaches), history of personal or familial migraine

 Any conditions or diseases that would limit or serve as a contraindication
for comprehensive physical therapy evaluation or interventions

 Details regarding injury, including mechanism of injury and early signs and
symptoms associated with the injury

 Medical management strategies implemented since the injury, reflection
on things that seem to result in worsening or improvement of symptoms

 Physical function goals, priorities, and perceived limitations
 Mental health screens for referral needs

Exit 
Decision 

Tree

Signs and symptoms 
consistent with diagnosis 

of concussion? 

Yes

No

Yes

Figure 1. Process for Screening for Appropriateness of PT Concussive Examination

Evaluate for 
other potential 

physical therapy 
diagnoses and 

follow standard 
of care 

procedures

No

Screen for indicators of 
concussion (Sidebar 2)

No

Draft



Patient 
appropriate for 
physical therapy 

examination

Determine and document:
 Patient’s impairment profiles and irritability levels 

(Sidebars 1 and 2)
 Potential headache type in accordance with the 

International Classification of Headache Disorders
 Self-management capabilities and other psychological 

and sociological factors for recovery
 Need for follow-up testing
 Plan for outcome measure administration

 Examine for cervical musculoskeletal 
impairments 

 Provide basic interventions as indicated for 
pain relief to support additional testing

 Proceed with additional tests as indicated and 
tolerated 

Proceed to Physical 
Therapy Plan of Care and 
Implementation Decision 

Tree (Figure 3)

Figure 2. Physical Therapy Examination and Evaluation Processes for Patients Who Have Experienced a Concussive Event

Reports neck pain at rest 
or with movement?

Sidebar 2. Irritability Considerations
 Frequency of symptom provocation
 Vigor of movement required to reproduce symptom(s)
 Severity of symptoms once provoked
 How quickly and easily symptoms are provoked
 What factors ease the symptoms
 How much, how quickly, and how easily the symptoms 

resolve

Sidebar 1. Impairment Domains
 Cervical musculoskeletal impairments
 Vestibulo-oculomotor impairments
 Autonomic Dysfunction/exertional tolerance impairments
 Motor function impairments 

 Determine probable movement-related 
impairments (Sidebar 1) and levels of 
irritability (Sidebars 2) 

 Strategically plan and sequence 
examination procedures based on 
symptom types and levels of irritability

Yes

Examine any movement-related impairment 
domains (Sidebar 1) and administer selected 
outcome measures not yet examined or 
administered and sequence based on:
 Levels of irritability and disability (Sidebar 2)
 Patient’s needs and preferences
 Patient’s ability to tolerate tests

Reports dizziness and/or 
headache at rest or with 

movement?

 Examine/Evaluate for cervical musculoskeletal, vestibulo-
oculomotor, and orthostatic hypotension/autonomic 
impairments that may contribute to dizziness and/or 
headache in order from the anticipated least to most 
irritable 

 Provide basic interventions as indicated for symptom 
relief to support additional testing  

 Delay tests until future session as needed due to patient 
tolerance 

 Proceed with assessment of motor function impairments 
per patient tolerance

Yes

No

No
Draft
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Additional self-report

• Self-report measures based on chief 
complaint (may replace generic symptom 
inventory)
» Dizziness Handicap Inventory
» Visual Vertigo Questionnaire
» PANAS (anxiety, depression)
» Neck Disability Index
» Activity-specific Balance Confidence Scale

• Prioritize testing for clinical signs based on 
symptom complaints 

9/16/19 31

Sports medicine initial evaluation –
2 months post-injury

Concussion Symptom Checklist Score
» Symptoms:  18/22
» Severity:  52/132

• Headache, pressure in head, neck pain, 
dizziness, balance problems, photophobia, 
sensitive to noise, feeling slowed down, feeling 
in a fog, not feeling right, difficulty 
concentrating, difficulty remembering, fatigue, 
trouble falling asleep, more emotional, 
irritability, sadness, anxious

DHI:  34%
Physical 14/28
Emotional 4/36
Functional 16/36

Based on symptom complaints 
what would you test first? 

1- Screen for BPPV (Hallpike-Dix, supine roll)
2- Comprehensive cervical assessment
3- Exertion testing
4- Screen for depression/anxiety

9/16/19 33 9/16/19 34

Where to begin? 

• Expectation for recovery
• Normalization of symptoms 
• Support and referral as 

necessary 
• Start with chief complaint
• Consider sequence of 

interventions based on 
impairments

• Consider irritability – you 
want your patient to come 
back!

Note: If patient has sleep/headache concerns, if those 
are addressed first, may reduce other complaints 
including mental health

Common symptom profiles 
(areas that PTs address)

•
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Changes with aging - vestibular

9/16/19 37

12% reduction by 80 
25% reduction by 90

What does the vestibular 

system do?

• Orientation in space

• Linear and angular motion 

detection

• Postural stability

• Gaze stability

• Am I moving? (or 

surroundings?)

Types of Dizziness (Drachman, 1998)
• VERTIGO – peripheral vestibular 

problem, or involvement of central 

connections• PRESYNCOPE – inadequate 

blood or nutrient supply to brain

• DISEQUILIBRIUM – impaired 

balance without abnormal head 

sensation• OTHER SYMPTOMS (not one of 

three categories listed above) –

psychiatric, hyperventilation, 

encephalopathies, multisensory,

etc….

https://dvbic.dcoe.mil/material/assessment-and-management-
dizziness-associated-mild-tbi-clinical-recommendation-0

How does “dizziness” behave? 
• Tempo - timing….if episodes (how long), 

continuous….• Symptoms - clarifying exactly what is 

perceived (spin or not; unsteady; nausea)

• Circumstances - when does it occur - a 

positional component; provoked by visual 

stimuli; associated with some activities? 

Is this a central or peripheral 
vestibular problem?

Sorting central vs. peripheral

• UMN signs? 
• Oculomotor control  – visual acuity, smooth 

pursuits, saccades, gaze stability, vergence

• Concussion symptom provocation 
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Peripheral vestibular tests

9/16/19 43

Tests for unilateral hypofunction 
Head impact/thrust test
Dynamic Visual Acuity

Tests for BPPV
Hall-pike

Supine roll test

Motion Sensitivity

9/16/19 44

Intervention 
Positioning maneuvers for BPPV
Visual/oculomotor control impairments – vergence

Gaze stability exercises

Habituation for motion sensitivity, positional change 
symptoms, provocative items on VOMS 

Common symptom profiles 
(areas that PTs address)

•

Concussion – whiplash – both? 

• Headache
• Dizziness
• Light/noise 

sensitivity
• Balance problems
• Fatigue
• Concentration/
memory problems
• Irritable, sad, 

anxious
Centers for Disease 
Control

• Neck pain
• Dizziness
• Headache
• Unsteadiness
• Fatigue
• Concentration/
memory problems
• PTSD
Merrick, 2010

Consideration more with 
high velocity injuries -
MVC

9/16/19 48
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9/16/19 49Ontario Neurotrauma Foundation CPG

Headache – most 
common concussion 
complaint

• Onset of H/A usually first week 

after TBI 

• In first month post-injury –

TENSION H/A

• Prevalence 30-90% after mTBI, 

with 18-22% lasting >1 year

• Severe PTH >3 months –

MIGRAINE TYPE

• Link with PTSD and PTH 
(30% civilians, >80% of 
veterans with mTBI and 
PTH)

• Addressing SLEEP is 
critical to reducing PTH 
freq/severity

• PTSD with H/A associated 
with increased amygdala 
activity

Headache
Kr
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Assessment

• Comprehensive 
cervical 
assessment
» posture
» ROM
» segmental C-

and T-spine 
mobility

» muscle function 
» tenderness to 

palpation

• Specific tests 
that may be 
useful
» Ligament 

stability – alar, 
transverse 

» Joint Position 
Error testing

» Pressure 
algometry (pain 
pressure 
threshold testing)

Joint Position Error Testing
http://www.skillworks.biz/Resources/Documents/JPE%20Target%20and
%20Instructions.pdf

9/16/19 54
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Intervention
• Postural exercise – cervical, scapulothoracic
• Pain reduction, increase ROM, strength and 

control
• Manual therapy

» Sustained natural apophyseal glides (Reid SA 
et al, 2015)

» Traction 
• Manual – in sitting, ”Towel traction” for HEP

• Head mounted laser training (Bahat 2015, 
2017, Blanpied 2017)

RH - PT Initial evaluation –
revisited

Concussion Symptom Checklist Score
» Symptoms:  18/22
» Severity:  52/132

• Headache, pressure in head, neck pain, 
dizziness, balance problems, photophobia, 
sensitive to noise, feeling slowed down, feeling 
in a fog, not feeling right, difficulty 
concentrating, difficulty remembering, fatigue, 
trouble falling asleep, more emotional, 
irritability, sadness, anxious

DHI:  34%
Physical 14/28
Emotional 4/36
Functional 16/36

Based on symptom complaints 
what would you test first? 

1- Screen for BPPV (Hallpike-Dix, supine roll)
2- Comprehensive cervical assessment
3- Exertion testing
4- Screen for depression/anxiety

9/16/19 57

Sequence of Interventions

If vestibular rehab exacerbates 
cervical symptoms, reduce VR 
and manage cervical symptoms

Manage Pain

● Modalities
● Reassurance
● Positioning
● Active rest

Treat Cervical Impairments

● Muscle 
function

● ROM
● Segmental 

mobility

Treat Vestibulo-ocular 
Impairments

● Habituation
● Adaptation
● Substitution
● Oculomotor function 

(e.g. gaze stabilization)

Second sports medicine visit

• Concussion symptom score – two weeks 
later
» Symptoms:  17 (reduced from 18)

• Headache, pressure in head, nausea, 
dizziness, balance problems, photophobia, 
sensitivity to noise, slowed down, in a fog, 
difficulty remembering, difficulty concentrating, 
fatigue, trouble falling asleep, more emotional, 
irritability, sadness

» Severity:  41 (reduced from 52)

» Screened for BBPV – was negative
» Gaze stabilization exercises

Kenzie et al, 2017

9/16/19 60
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Social/Experiential planes 
for RH
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Supportive network

High motivation to RTW

Problem-solver 
(social worker)

Significant motion sensitivity & nausea

Noise and light sensitivityIrritability

Difficulty concentrating

Needs to drive for RTW

Anxiety

Balance impairment

Visual-vestibular interactions may resolve with treatment 
BUT Motion sensitivity/nausea is a barrier to buy-in

Perpetuating motion sensitivity

9/16/19 62

Persistent Postural-Perceptual Dizziness

9/16/19 63

Managing PPPD

• Prevention is the best option
• Education about maladaptation
• Expectation for improvement/recovery
• Slow progression of provoking activities
• Consider psych referral if necessary

9/16/19 64

OP PT neurologic focus –
one year later

• Returned for PT with persistent symptoms at 
encouragement of her PC MD

• FGA 21/30
• Dix Hallpike + R for PC

» Tx with Epley

• Concussion Symptom Score:  1—nervous or 
anxious

• Minimizing self-report – but situational 
problems e.g. driving/parking, motion 
sensitivity complaints

Interventions Round 2

• Gaze stabilization –required coaching & 
practice

• Motion sensitivity – tritrated exposures
• Exertion – elliptical/treadmill
• OT – cognitive training/CBT

» Main issues memory and anxiety

9/16/19 66
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Common symptom profiles 
(areas that PTs address)

•

Functional mobility changes 
with aging

9/16/19 68

Iwasaki & Yamasoba, 2015

Functional mobility testing

• Sensory Organization Test or mCTSIB
• Mini BESTest
• Performance based – balance beyond 

standing still!!!!
» Berg
» DGI/FGA
» Dual-task testing

• Balance confidence scales

9/16/19 69

Intervention

• Usual fall prevention strategies
• Balance rehabilitation for impairments 

detected in SOT, balance performance tests
• Dual-task and multitask training
• Incorporate balance activities to approximate 

desired ADL & participation goals

9/16/19 70

Common symptom profiles 
(areas that PTs address)

•

Changes with aging - exertion
• Greater loss in type II 

muscle fibers (fast twitch)
• Sarcopenia –reduced 

muscle fiber size, fiber 
number or both 

• Reduced oxygen efficiency 
use

• Reduced strength 
• Reduced endurance
These changes can be 
reduced with regular exercise 
(aerobic & strengthening)

72
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Autonomic dysfunction

• Athlete focus is on blood pressure regulation 
with exertion
» Use of sub-symptom threshold exertion to 

improve autonomic regulation
• Older adult population that is not physically 

active
» Consider blood pressure regulation issues 

with lower level activity
• hypotension with position changes
• lightheadedness with milder exertion

» Rule out medication side effects
» Reasonable to use similar approach – practice 

provoking activities at sub-symptom threshold 
level, teach strategies to reduce hypotension 

9/16/19 73

Assessment

• Prior typical activities
• Graded exercise test – monitor HR, RPE at 

minimum
» Timed walking test (deconditioned individuals, 

older adults) 
» Graded bicycle exercise test? 

cervical/vestibular issues
More active populations
» Buffalo Concussion Treadmill Test (athletic 

population)
» Bruce, modified Balke protocol

• Use level of exercise that increases 
symptoms as a limiter for training intensity

75

activity

SYMPTOM 
MONITORING

PERCEIVED 
and 
PHYSIOLOGIC 
INTENSITY 
MARKERS

Borg RPE, HR

Increase in sx
intensity or new sxs
with exercise

Benefits of sub-symptom 
threshold exercise in younger 

people (Leddy & Willer)

• Detrimental effects of too much rest 
• Autoregulatory problem with exertion 

(autonomic nervous system driven) –
complaint of H/A (often describe pressure)

• Determine threshold for symptom onset in 
graded exercise test

• Exercise 80% below HA or symptom 
threshold

• Gradually increase duration, intensity as 
tolerated (for athletes 5/week, 20 min bouts) 
as early as 1 week post injury

Multi-modal 
impairment 

based 
treatment

• Schneider et al 2014 : RCT 
with combination of cervical 
and vestibular rehabilitation 
(vs. wait until asymptomatic) 
» Decreased time to 

medical clearance
• Grabowski 2017
• Reneker et al 2018

How long should recovery 
take? 

Initial expectation of recovery in 10-14 days for 
many post-concussion (mostly young athletes)

“Miserable minority” with persistent symptoms 
estimated at 15-20%

More conservative expectations of symptoms 
resolving over weeks to months….

Degree of symptom burden and irritability of 
symptoms likely important 

Specific study of this in older adults is sparse9/16/19 78



Patient with 
completed 

initial physical 
therapy 

examination

Movement-related 
impairments identified?

(Sidebar 1)

Exit 
Decision 

Tree

Refer for follow-up 
with other health 
care providers as 

needed or indicated

Good candidate for 
independent self-

management of movement-
related impairments?

(Sidebar 2)

No

Develop individualized goals and physical therapy plan of care that:
 Addresses specific impairment areas identified during the examination 
 Matches patient’s level of irritability in those areas 
 Incorporates plans for delayed examination tests
 Includes plans for regular re-assessments and outcome measure administration
 Considers the patient’s values, preferences, and priorities
 Integrates injury prevention and brain health promotion strategies (Sidebar 3)

Sidebar 2. Indicators for Independent Self-management
 Symptoms and movement system impairments are minor 

and can likely be addressed with a home exercise program
 Patient has good social support system
 Patient has few or no risk factors for poor recovery
 Patient and family appear to understand injury and feel 

confident trying to self-manage independently
 Patient and family preference to independently self-

manage
 Good accessibility to resources and/or equipment 

Figure 3. Development and Implementation of a Physical Therapy Plan of Care for a Concussive Event

Educate about self-
management, 

importance of being 
active and relative rest, 
safe return-to-activity 

pacing, and the potential 
signs of need for urgent 

follow-up care

Refer for follow-
up with other 

health care 
providers as 

indicated

Yes

No

Provide home exercise 
program to target identified 

movement-related 
impairments and encourage 
injury prevention and brain 
health promotion strategies

(Sidebars 1 and 3) 

Provide 
reassurance 

about the high 
probability for a 
good recovery 

outcome

Yes

Sidebar 1. Impairment Domains
 Cervical musculoskeletal impairments
 Vestibulo-oculomotor impairments
 Autonomic dysfunction/exertional tolerance impairments
 Motor function impairments 

Sidebar 3. Subsequent Injury Prevention Strategies
 Optimize neck strength and sensorimotor control
 Complex environmental stimuli and tasks for vestibular 

and oculomotor systems
 Cardiorespiratory exercise training
 Complex motor tasks (e.g., dual/multi-tasking)
 Sports/occupation/recreation-specific tasks

Implement, adjust, and progress plan in the following ways:
 Provide individualized targeted interventions for identified impairment areas
 Match interventions and dosing to level of irritability in those areas 
 Monitor symptoms and identified impairments every session
 Periodically assess/re-assess all impairment domains and selected outcome 

measures and adjust/progress plan of care as indicated 
 Monitor mental health, patient’s recovery mindset, and patient/family barriers, 

preferences, and priorities and adjust plan of care to accommodate as indicated
 Incorporate injury prevention and brain health promotion strategies (Sidebar 3)

Draft
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Factors associated with prolonged recovery post-concussion 
(Ontario Neurotrauma Foundation)
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Considerations for older adults

• Encourage early intervention if possible
• Listen to concerns/priorities
• Trust and buy in is key
• Irritability may dictate a slower progression 
• Expect extended recovery time
• May need input of family/support system
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Staying in our treatment lane

Concussion related impairments 
that may require referral to other practitioners

Visual impairment requiring 
opthamalogical or 
optometric care

Medical management of 
headache including 
migraine*

Cognitive impairments Substance abuse 
Mental health conditions 
(including depression, 
anxiety, post-traumatic 
stress)*

Pre-injury conditions 
affecting cognition 
(ADHD/Attention deficit 
disorder)

Sleep/wake disturbances*

Relationship of mTBI to 
degenerative brain conditions

• Repetitive mTBI 
» Boxers, football players, military
» Association of repeated exposure with 

degenerative brain conditions – AD, PD, CTE, 
ALS, FTD, MS

» Association of repeated exposure to 
psychiatric conditions – depression, anxiety 
disorders

• Effects that are NOT clearly understood
» Dose of injury – number, severity, time 

between injuries 
» Age at time of injury
» Role of gender, genetics, cognitive reserve

9/16/19 82

What we 
know 

and need to 
know for 

older adult 
concussion

• Importance of falls as MOI (forward falls, UE 
fracture associated with head trauma)

• Global outcome appears favorable for mTBI
• Vestibular impairments associated with falls 

(BPPV) respond well to treatment
• Lessons from sports concussion research are 

reasonable starting points for  assessment and 
intervention

• Referral for therapy may be delayed, but 
response to treatment can still occur

• Strategies to clearly identify concussion and 
encourage referrals for treatment in the older 
adult population

• Factors that are associated with prolonged 
recovery in older adults

• Best practice for rest duration
• Response to intervention – how does it vary in 

older adults? 
• How a mTBI in later life affects possible 

degenerative conditions

Ontario Neurotrauma Foundation 
Guidelines (3ed)

https://braininjuryguidelines.org/concussion/
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