
Strength and Awareness in Action: A 
Feasibility Study of Yoga for Post-Acute 

TBI Headaches

Lisa A. Brenner, PhD

Director, Rocky Mountain MIRECC
Professor, University of Colorado, Anschutz Medical Campus



This presentation is based on work supported, in part, by the Department of 
Veterans Affairs, but does not necessarily represent the views of 
the Department of Veterans Affairs or the United States Government.

Acknowledgements:

This study is being funded by MINDSOURCE (formerly CO TBI Trust Fund), Colorado 
Department of Human Services. 

Disclaimer



Poll Question

Which of the following best describes what you do for work?

1) Mental Health Clinician

2) Physical Medicine and Rehabilitation Professional

3) Researcher

4) Policy Maker

5) Educator

6) Yoga Instructor

7) Other



CDC 2005

Traumatic Brain Injury - A bolt or jolt to the head or 
a penetrating head injury that disrupts the function 
of the brain.  Not all blows or jolts to the head 
result in a TBI. The severity of such an injury may 
range from “mild” (a brief change in mental status 
or consciousness) to “severe” (an extended period 
of unconsciousness or amnesia) after the injury.  

A TBI can result in short- or long-term problems 
with independent function.



Mild TBI – American Congress of Rehabilitation Medicine 

“Traumatically induced disruption of brain 
function that results in loss of 

consciousness of less than 30 minutes 
duration or in an alteration of 

consciousness manifested by an 
incomplete memory of the event or

being dazed and confused.

McCallister 2005



Mild TBI Symptoms  

https://www.cdc.gov/traumaticbraininjury/symptoms.html

https://www.cdc.gov/traumaticbraininjury/symptoms.html




18-33% of PTH persist 
beyond a year



Symptom-Exposure:  Headache (n = 204)
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Poll Question

I practice yoga:

1) 6 or 7 times a week 

2) 3 – 5 times per week

3) 2 times per week

4) 1 time per week

5) A few times per month 

6) A few times per year

7) I don’t practice yoga



Background











TBI and Yoga: PubMed = 5 (May 2019)



Yoga = 
physical postures
breath awareness 

exercises
mindfulness meditation

Strength & Awareness in Action for TBI (SAA-TBI)



Key Terms
Conceptual Terms Operational Definitions
Acceptability Acceptability refers to the suitability of an intervention from the perspectives 

of participants and/or facilitators.6

Adherence Adherence is operationalized as the yoga instructors’ ability to comply with 
delivering the key elements of the SAA-TBI manual during yoga sessions.

Ecological Momentary EMA is defined as daily sampling procedures to evaluate activities, barriers and 
Assessment (EMA) facilitators to participation, fulfillment, pain, symptoms and home yoga 

practice (p. 321).7,8

Enhanced Treatment ETU is described as enhanced secondary to participating in study assessment
As Usual (ETU) procedures
Feasibility Feasibility is defined as ease of implementation.6



The specific aims of the proposed study are to evaluate: 
1) the feasibility of design elements of an SAA-TBI intervention trial 

(i.e., exercise run-in design, recruitment strategy, participant 
retention, and ecological momentary assessment [EMA] 
procedures will be measured by participant accrual, attendance, 
retention, and homework completion, as well as the proportion 
of days during which data was collected regarding EMA.)

2) the acceptability of the intervention 

3) variability estimates for candidate proximal/distal outcomes

Current Study



• History of mTBI per the Ohio State University TBI-ID
• History of PCH pain (TTH, migraine, or mixed), with onset of pain or 

increase in previous headache pain having occurred within one month of 
mTBI as determined by structured examination using criteria outlined in the 
International Classification of Headache Disorders-3 beta (ICHD-3 beta)

• Duration of PCH pain being greater than one year as determined by 
structured medical examination

• Score of >56 on the Headache Impact Test-6 (HIT-6)60; 5) Medical clearance 
by study physicians to participate in yoga protocol

• Age between 18 and 50

Inclusion Criteria 



• Originally designed for Veterans with histories of psychological 
distress using a trauma-informed yoga approach
• Current intervention modified to address mechanisms that maintain 

PCH
• 8 weeks, 16 sessions

• One theme per week
• Different vinyasa flows each week
• PCH & mindfulness language woven throughout sessions

“Yoga can teach us that sensations and feelings are 
constantly shifting and changing--that whatever is felt is time 

limited.”

SAA-TBI



Sessions





Physical Poses Only
Resting Pose

Inverted V
Squat

Lunge One
Lunge Two

Balance

Exercise Run-In

Theme
Breathing Exercises

Mindfulness
Yoga Language
PCH Language



Ecological Momentary Assessment (EMA) & 
Daily Tracking 

• Headache Tracking

• Daily activities

• Yoga Tracking







Home Practice 



Feasibility



• 14-20 
participants 
per wave

• >4 females or 
proceed all 
male waves

Baseline Visits

2 months

Exercise 

Run-In

2 weeks

• Yoga-Now
• Yoga-Wait

Randomization

2 weeks

• Barriers to 
scheduling

• Location
• Time of 

session

Yoga Sessions

2-4 weeks

Feasibility of Enrollment: SAA-TBI Intervention
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(Time 1b) & 
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Assessed for Eligibility 
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Exercise run-in  
(n = 55) 

Lost to Follow post-
Baseline 
(n = 10) 

 

Discontinued due to 
physicality 

(n = 1) 
 







Headache Impact Test (HIT-6) 63.4 (6.1)



Beliefs About 
Yoga Scale

Mean (SD) Alpha

Expected Benefits 
Factor (items: 1, 
3, 4, 7, 11)

27.0 (3.8) 0.76

Expected 
Discomfort* 
(items: 5, 9, 10)

14.7 (3.7) 0.73

Expected Social 
Norms*** (items: 
2, 6, 8)

14.5 (3.4) 0.63

Total Score** 56.2 (8.6) 0.81

*N=71; **N=68; ***N=64



Attendance

All Waves Yoga Session 
Attendance

N (%) 
attending at 

least one 
session

Mean (SD) and Median 
(range)

Among those attending at 
least one session

Waves 1-5 [16 sessions 
available]

23/28 (82%)
7.6 (4.9)
6 (1, 16)



Attendance: 
16 In Person 
Sessions 

By Wave / Arm
N (%) attending at 
least one session

Mean (SD) and Median (range)
Among those attending at least one session

Wave 1 Yoga-Now 3/3 (100%)
10.3 (7.4)
13 (2, 16)

Wave 1 Yoga-Wait 3/4 (75%)
7.3 (6.8)
5 (2, 15)

Wave 2 Yoga-Now 1/2 (50%)
2 (-)

2 (2, 2)

Wave 2 Yoga-Wait 3/3 (100%)
4.7 (3.2)
6 (1, 7)

Wave 3 Yoga-Now 1/2 (50%)
11 (-)

11 (11, 11)

Wave 3 Yoga-Wait 3/3 (100%)
8.7 (3.1)
8 (6, 12)

Wave 4 Yoga-Now 1/2 (50%)
5 (-)

5 (5, 5)

Wave 4 Yoga-Wait 3/3 (100%)
7.7 (6.7)
6 (2, 15)

Wave 5 Yoga-Now 2/3 (67%)
4 (4.2)
4 (1, 7)

Wave 5 Yoga-Wait 3/3 (100%)
8.3 (4.7)

10 (3, 12)



• 14-20 
participants 
per wave

• >4 females or 
proceed all 
male waves

Baseline Visits

2 months

Exercise 

Run-In

2 weeks

• Yoga-Now
• Yoga-Wait

Randomization

2 weeks

• Barriers to 
scheduling

• Location
• Time of 

session

Yoga Sessions

2-4 weeks

Feasibility of Enrollment: SAA-TBI Intervention Do both yoga 
sessions need 
to be in 
person?



Attendance: 7/8 In Person Sessions 

By Wave / Arm

N (%) 
attending at 

least one 
session

Mean (SD) and Median 
(range)

Among those attending at 
least one session

Wave 6 Yoga-Now 
[7 sessions due to 
weather]

4/5 (80%)
4.75 (0.96)
4.5 (4, 6)

Wave 6 Yoga-Wait 
[8 sessions]

4/4 (100%)
6.5 (1.3)
6.5 (5, 8)

Wave 7 Yoga-Now 
[8 sessions]

8/8 (100%)
3.9 (2.6)
3.5 (1, 8)



Yoga Home Practice 

Yoga Practice N/%
Wave 6 & 7: All participants that 
used the videos at least once 
(item 1 and/or 2 on yoga 
survey)*

13/15 (87%)

Wave 6 & 7:  All participants 
that used the videos at least 
weekly (item 1 on yoga survey)

6/15 (40%) 
Mean (SD) percent of 
weeks viewing**
66% (40.7)
Median (range) for 
percent**
88% (0, 100)



Acceptability – Client Satisfaction Questionnaire 

CSQ-8 Mean (SD)

Total Score 28.8 (3.8) 
(Waves 1-6 at 
Time 2b)**

Count of ppts 
with score > 24

http://www.csqscales.com/
Total Score 20/23 (87%)

(Waves 1-6 at 
Time 2b)**

**N=23

http://www.csqscales.com/




Complete Cortisol Collection Timeline



Cortisol



• Is the study design feasible?
• For whom?
• Using data to identify those most likely to participate?

• Sample size – recruitment

• Was the intervention acceptable?
• For whom?

• Candidate outcomes

• Next steps?

Questions?



SAA 
Team



@RMIRECC

@CUPhysMed

@LisaABrenner
http://www.ucdenver.edu/academics/colleges
/medicalschool/departments/pmr/Research/P
ages/yoga.aspx

http://www.ucdenver.edu/academics/colleges/medicalschool/departments/pmr/Research/Pages/yoga.aspx
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