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Calm it down and
build it up:
Applying graded treatment
approaches in both orthopedic and
vestibular physical therapy practice
to address physical and
psychological aspects of
impairment
Beth Buzzell PT, DPT, OCS, FAAOMPT, Cert.MDT, CSCS
Christina Cromwell PT, DPT, CSCS

Learning Objectives
1. Define and describe the concepts of graded exercise and
exposure and the evidence across both psychological and
physical therapy practice.
2. Summarize relevant literature as it applies to graded
exercise and exposure in both vestibular and orthopedic
physical therapy practice.
3. Confidently apply concepts of graded treatment approaches
to patient cases in both vestibular and orthopedic physical
therapy practice.
4. Identify the barriers and limitations to implementation of
graded treatment approaches into practice.

Reflective practice

Physical therapy
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Restore
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Well-being
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Biopsychosocial model- Engel 1977

What defines well-being?
Overall state of health and happiness at the
biological, psychological, and societal levels

Biopsychosocial model- ICF

Bridging the Gap
PT
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Load
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• Applying stress
• Can have structural/neurologic and/or
psychological effects
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Calming down/unloading

Building up/loading

Load vs capacity

Load vs capacity
Load

Load
Capacity
Load >
Capacity

Load vs capacity

What occurs with normal healing?
Injury

Inflammatory
response

Defense

Disease
resolution

Homeostasis
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What occurs with normal healing?

Normal tissue healing
• Bone
– 3 weeks for small bones
– 8 weeks for long bones

• Muscle
– 6-8 weeks

• Tendon
– 5-14 months

• Ligament
– 12 months

• Nerve
– Regenerates approximately 3 to 4 millimeters per day

• Cartilage- rarely ever heals
– Increased with subsequent subchondral bone injury

Homeostasis

Mechanotransduction

Physical therapy
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Pain
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Aren’t we all just saying the same thing?

Theories of Load
1. Theories of tissue load
2. Theories of load when pain is less
associated with tissues

Theories of Tissue Load
1. Specific Adaptations to Imposed Demands (SAID)
Kegerreis 1983

2. Physical stress theory (PST)
Mueller 2002

3. Tissue homeostasis/envelope of function
Dye 2005

1. Specific Adaptations to Imposed Demands (SAID)

• Tissue adapts specifically to imposed
demands
• Adaptation- long-term physiologic change
in response to training loads that allows
the body to meet new demands
• Activity-specific training

4. Tendon continuum
Cook 2008

5. Mechanotherapy
Khan 2009

2. Physical Stress Theory

Physical stress theory
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Physical stress theory

Physical stress theory

Physical stress theory

3. Tissue Homeostasis/Envelope of Function

3. Tissue Homeostasis/Envelope of Function

Tissue Homeostasis
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4. Tendon Continuum Model

Schematic representation of ‘reactive-on-degenerative’ tendinopathy.

J L Cook et al. Br J Sports Med 2016;50:1187-1191

Copyright © BMJ Publishing Group Ltd & British Association of Sport and Exercise Medicine. All rights reserved.

Relationship between structure, function and pain.
Schematic representation of how we may phenotype patients with tendinopathy in relation to
the continuum and target treatments.

J L Cook et al. Br J Sports Med 2016;50:1187-1191

Copyright © BMJ Publishing Group Ltd & British Association of Sport and Exercise Medicine. All rights reserved.

J L Cook et al. Br J Sports Med 2016;50:1187-1191

Copyright © BMJ Publishing Group Ltd & British Association of Sport and Exercise Medicine. All rights reserved.
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5. Mechanotherapy

What about when pain is less associated with tissues?

Adapted from
Explain Pain

Pain and perception

Post-injury tissue tolerance

• “pain is produced by the brain
when it perceives that danger
to the body tissue exits and
that action is required.”
• Cognitive-behavioral factors,
such as dysfunctional beliefs,
contribute to increased
disability and mood changes,
including fear of pain and
movement avoidance
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Mal-adaptive pain states

Fear Avoidance Model of Pain

Reconceptualizing Pain

Graded Exercise vs. Graded Exposure

Graded Exposure

Graded Exposure
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Graded Exercise vs Exposure
Activity Limitations

Moderate
Activity

Avoidance
Behavior

Persistance
Behavior
Activity-Rest Cycling

Low Fear

High Fear

Graded
Exercise

Graded
Exposure
in vivo

Graded Exercise

Graded Exercise

Graded Exercise

Graded Exercise
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Activity

Limited
Rest
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Pain associated with tissues
Interventions vary- should be evidencebased, function-based, and biologically
sound

Pain less associated with tissues

Neck Pain

• Calming down:
– Pain persistence = Activity-rest cycling
– Therapeutic Neuroscience Education
– Coping skills/strategies

Calm
Down/
Unload

• Building up:
– High fear = Graded exposure
– Low fear = Graded exercise
Build Up/
Load

How does the vestibular system relate?

The Vestibular System
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Vestibular Rehabilitation

Patient Characteristics of acute UVL
• Avoid situations in which visual or
somatosensory cues are diminished
• Restrict head movements
• Vestibular suppressants
• Restrict physical activity
• Social isolation

1. Adaptation
Long-term changes in the neuronal response
to head movements

Vestibular rehabilitation
• Retrain the body and the brain to process
balance information:
1. Promote gaze stability (adaptation,
substitution)
2. Habituate symptoms
3. Improve balance and gait
4. Improve general conditioning

1. Substitution
• Goal of promoting alternative strategies for
missing vestibular function.
• Visual and somatosensory systems for
compensation
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2. Habituation

Motion Sensitivity Quotient

• The reduction in a behavioral response to
repeated exposure to the specific stimulus
that provokes dizziness.
• Motion Sensitivity Quotient:
mild to moderate

3. Balance and gait training
Facilitate use of visual and/or
somatosensory cues to substitute for
missing vestibular function

Otago Graded Balance Exercises:

Level A

4. General conditioning

Level B

Level C

Level
D

Vestibular Rehabilitation- UVL
• Calming down:
– Medical management

• Building up:
– Start ASAP
– Substitution/adaptation = Graded exercise
– Habituation = Graded exposure
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Concussion
• Type of TBI
• Largely reflects a functional disturbance rather
than a structural injury
• A disruption of homeostasis
• Management is centered around ensuring that
normal neurometabolic functioning is restored
prior to return to sport/work/school to minimize
potential for more serious brain injury

Sub-symptoms vs nudge-symptoms?

Concussion Rehabilitation
• Calming down/physical and cognitive
rest is crucial for initial management
(24-48 hours)
• Graded exercise/controlled aerobic
exercise training assists in the
recovery of physiological homeostasis
• Persistent post-concussion dizziness/
gait and balance dysfunction may
improve with vestibular rehabilitation

Vestibular Rehabilitation- Concussion
• Calming down = 24-48 hours physical/
cognitive rest
• Building up = controlled, low-symptom
exercise to restore homeostasis

By the numbers
• Graded exposure: Fear score 40-75/100
• Tendon pain <3-5/10, should decrease
within 30 minutes
• Concussion rehab: Symptoms/dizziness
3-4/10 with exercise
• Habituation: 3-5/10, should decrease
within 30 minutes

Barriers?
•
•
•
•
•

Which impairment is rate-limiting?
Biopsychosocial model
Patient heterogeneity
Research limitations- RCTs, subgrouping
Patient education, health literacy
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Thinking about these theories in your own practice…

• Promoting healing, recovery
• Function-based
• Not forgetting the bio- of the
biopsychosocial model
• Using EBP to reduce pain/dysequilibrium
and restore function/homeostasis

Case Studies

Case 1 – Intra-Articular - PFPS

Case 1 – Intra-Articular - PFPS

47 year old male, programmer
Complains of L anterior knee pain beginning 5 months prior
MOI: Hip flexor stretch, crunching sound upon standing
Symptoms progressed after one week
PMH: Laterally subluxing R patella, third injury on L knee
OSPRO: flags for pain catastrophizing, fear avoidance, and
anxiety
• Fear avoidance behaviors, current pain 3/10

• Findings on Exam:

•
•
•
•
•
•

– Fear scaling for going down steps 80/100, bending to pick
something up 30/100, putting on socks 60/100

• GRoF=40%
• LEFS= 33/80

– Antalgic gait pattern with decreased knee flexion
when wearing knee brace
– Baseline gait pattern without knee brace
– No pain with squatting, SLS, stair climbing
– AROM WNL
– Hypomobility with lateral patellar glide
– MMT WNL except:
• L hip flexion and extension 4/5
• Bilateral hip abduction 3+/5
• L knee flexion 4/5 and painful

Case 1 – Intra-Articular - PFPS

Case 1 – Treatment

• Findings on Exam (Continued):

• Calming Phase

– Patellar Apprehension (+)
– Patellar Compression (+)
– Eccentric Step Test (+)
– McMurray’s (-)
– Tenderness to palpation along medial border
of patella

– He did this for us
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Case 1 – Treatment

Case 1 - Treatment

• Building Phase – Visit 1

• Building Phase – Visit 2

– Deadlifts
– Mini-squats
– 4-way hip with theraband
– Patellar glides
– Patient education

– GRoF= 70%; GRoC= +5
– Fear scaling of going down step 50/100
– Patient education on tissue homeostasis and
envelope of function
– 3 way lunges

Case 1 - Treatment

Case 1 – EBP

• Building Phase – Visit 3
– Reassessment of Fear Scaling Questionnaire
– Reassessment of OSPRO
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Case 1 - Treatment

Case 1 - Treatment

• Building Phase – Visit 3

• Building Phase – Visit 4

– Reassessment of Fear Scaling Questionnaire
– Reassessment of OSPRO
– Continue squats, lunges, and deadlifts
– Step-ups
– Step down (2 inch step)
– Planks

– GRoF= 90%; GRoC= +7
– Patient education on pain management
techniques during trip
– Increase reps, sets, and depth of current
exercises
– Progress hip strengthening to be more
dynamic

Case 1 - Outcome

Case 2 – Extra-Articular - Tendinopathy

•
•
•
•
•
•
•

• 34 year old male
• Complains of acute left medial ankle pain,
7/10
• PMH: R Lisfranc injury, R plantar fasciitis
• MD diagnosed with L plantar fasciitis (walking
boot for 3 weeks)
• OSPRO: flags for kinesiophobia and anger
• GRoF= 30%
• LEFS= 51/80

GRoF= 80%
LEFS= 78
OSPRO: No flags
Fear scaling: going down step 10%
Patellar Apprehension (-)
Patellar Compression (-)
Eccentric Step Test (-)

Case 2 - Imaging
• X-ray of L ankle
• Findings:
– “No displaced fractures or dislocations.
Calcaneal enthesophytes. Osteophyte
formation along the calcaneal navicular joint.
Well-corticated ossific density adjacent to the
medial malleolus, likely the sequela of prior
trauma. No joint space abnormality. Soft
tissues within normal limits.”
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Case 2 – Extra-Articular - Tendinopathy

Case 2 - Treatment

• Findings on Exam:

• Calming Phase – Visit 1

– ROM WNL except ankle motion restricted
bilaterally in all directions
– MMT WNL except weak plantarflexion on L
– Squat, SLS not painful
– Pain with resisted inversion from end-range
eversion
– (-) Windlass

– Decrease time spent walking on uneven
surfaces
– Limit heavy lifting – education on inflammatory
pain
– Ankle ROM
– Isometric strengthening

Case 2 – Treatment

Case 2 - Treatment

• Building Phase – Visit 2

• Building Phase – Visit 3

– GRoC= +5; GRoF= 70%
– Patient Education on tendon continuum model
and tissue homeostasis
– Theraband resisted inversion and
plantarflexion
– Calf raises on step

– GRoC= +5; GRoF= 80%
– No ankle pain, felt weak on one occasion
– AP TC mobilizations, with and without DF
– Repeated DF on step
– Calf raises on step – bias posterior tibialis

Case 2 - Outcome

Case 3 - Concussion

•
•
•
•

• 28 y/o female, s/p MVA 2 days ago
• Lawyer, recreational runner
• Presents with 6/10 headache, dizziness,
and fatigue
• Highly distractible and anxious in interview
• Referred from PCP
• X-ray Imaging (-)

GRoF= 100%
LEFS= 72/80
Resisted ankle motions 5/5 and nonpainful
Walking on uneven ground nonpainful
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Case 3 – Findings on Exam
•
•
•
•
•
•
•
•
•

CAD/VBI Testing (-)
Cervical ROM WNL
Dix-Hallpike (-) bilaterally
mCTSIB: abnormal in condition three and four (17 sec. and 9
sec.)
DGI Short Form: moderate impairment in walking with head
turns
Dynamic Visual Acuity: 4 line difference and symptomatic
Oculomotor Exam: symptomatic smooth pursuit and
saccades
King-Devick: 74 seconds, abnormal
PCSS: 36

Case 3 - Treatment
• Calming Phase - Visit 1
– Rest: physical and cognitive
– Patient Education
– All activities should be symptom-free
– Psych interventions: 3 good things, pleasant
imagery

Case 3 - Treatment

Case 3 - Treatment

• Building Phase – Visit 2

• Building Phase – Visit 3

– Balance Exercises (on foam)
– Saccades against a plain background

– Balance Exercises - eyes closed on foam
– Saccadic Exercises with busy visual
background
– Gaze stability – x1 viewing
– Gradual return to work
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Case 3 - Treatment

Case 3 - Outcome

• Building Phase - Visit 4

• mCTSIB: 30 seconds in all conditions
• DGI Short Form: mild impairment in
walking with head turns
• Dynamic Visual Acuity: 2 line difference
• Oculomotor Exam: WNL
• Asymptomatic

– Discontinue exercises that are no longer
challenging
– Reassess 4 item DGI
– Reassess DVA
– Walking with head turns
– Walking with ball toss
– Stress management strategies
– Return to full work

Case 4 – UVH + Motion Sensitivity
• 61 year old female
• Complains of dizziness and unsteadiness
when walking in busy environments, when
driving in a car, and when changing positions
too quickly
• Slow, cautious gait
• Started 2 weeks ago
• Referred from PCP for treatment of motion
sensitivity
• PMH: anxiety, HTN

Case 4 – UVH + Motion Sensitivity
• Findings on Exam

– VSS
– Spontaneous gaze evoked nystagmus –
left beating
– Head Thrust (+) on R
– Dix Hallpike (-) bilaterally
– Dynamic Visual Acuity – 5 line difference
– mCTSIB was abnormal on foam – eyes
open and unable to initiate eyes closed
– DGI: 17/24
– Motion Sensitivity Quotient: 21.1
indicating a moderate level of symptoms

Case 4 - Treatment
• Calming Phase – Visit 1
– Medical management
– Promote good visual environments
– Avoid rapid head movements
– Encourage patient to stop driving
– Exercises:
• Slow gentle head movements
• x1 viewing: 30 seconds, plain background
• CBT Interventions
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Case 4 – Treatment
• Building Phase – Visits 2-5
– Patient education
– Habituation Exercises
– X1 Viewing
– Optokinetic Stimulation –
YouTube videos
– Balance exercises on cushion

– Progression in each domain
as tolerated

Case 4 - Outcome
– Goals met, no patient concerns
– Spontaneous gaze evoked nystagmus
– Head Thrust (-) bilaterally
– Dynamic Visual Acuity – 2 line difference
– mCTSIB WNL
– DGI: 20/24
– Motion Sensitivity Quotient: 1.36 mild
symptoms
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