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∎ MAJ Nicole H. Brown serves as the Assistant Chief of the Outpatient Physical Therapy Service 
at Brooke Army Medical Center, consisting of five outpatient clinics in the San Antonio area. 

∎ MAJ Brown is very passionate about pain neuroscience education. She is a Therapeutic Pain 
Specialist and currently a Pain Fellow in Training who has presented at several conferences, 
conducted continuing education courses and is a guest lecturer for the US Army Baylor DPT 
program. 

∎ While at Walter Reed Military Medical Center (WRNMCC), MAJ Brown played an integral part 
of the leadership team. She served as the OIC of the Amputee Physical Therapy Service for the 
Military Advanced Training Center and as the Deputy Chief of the Physical Therapy Service. 

∎ She was handpicked to serve as physical therapy consultant to the White House. In this 
capacity, she dealt regularly with high level government officials either serving as their 
physical therapist or coordinating care. 

∎ In 2017, MAJ Brown served as the physical therapy consultant to the Republic of Georgia for a 
military training team mission. MAJ Brown started a multidisciplinary pain management class, 
the only one of its kind in the National Capitol Region. 

∎ Her civilian education includes a Bachelor’s of Science in Education in Sports Science from the 
University of Kansas and a Doctorate in Physical Therapy from Baylor University. 

∎ She has additional certifications as a Board Certified Orthopedic Clinical Specialist and Board-
Certified Sports Clinical Specialist and as a Certified Strength and Conditioning Specialist. 
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Learning Objectives

At the conclusion of this activity, participants will be able to:
1. Identify the problem of low back pain in the military and U.S. 

populations.
2. Recognize when to appropriately order imaging for patients with 

low back pain.
3. Outline how to communicate to patients about their pain and 

imaging without provoking fear and promoting development of 
catastrophic thoughts. 

4. Comprehend how to leverage physical therapy as a first line 
treatment for patients with low back pain.
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CASE STUDY

∎ PP: 37 y/o F, Medic   Chief complaint: low back pain “flare up”
∎ PMHx: 3rd low back pain episode in the last 5 years worse each time.
∎ MOI: Pt denies physical trauma. Insidious onset
∎ Agg: sit at a desk for > 15 min impact activity   Ease: oxycontin, lying down in bed.
∎ Previous Tx: chiropractic, physical therapy which included TENS, lumbar traction
∎ Review of Systems: Depression, Anxiety; Denies N/T or bowel/bladder concerns
∎ Radiology: patient reports,  My pain is because of my “Degenerative Disc Disease”. 
∎ Hobbies: Riding motorcycle; however, pt is unable to keep up with group because fatigue and pain; is only able to 

ride for 1 hour.
∎ Patient Reported Outcomes: START Back Score: 9;  Stress: 10/10 (Higher number indicates higher levels of 

stress), Pain Catastrophizing Scale: 32/52;  
∎ PE: +TTP diffusely; neuro exam reveals 5/5  LE, intact to light sensation, all reflexes WNL.
∎ Neuro-tension tests: positive, increases back pain and thigh symptoms respectively.
∎ AROM: Full AROM, all painful.  Pt is able to achieve passive/unloaded spine range of motion without significant 

increase in pain.  
∎ Concern: She is worried because she can only sit for 15 minutes before her pain really increases.  She used to 

be able to sit for 60 minutes before she would have back pain.  She is worried that her disc spaces are wearing 
thin causing her pain to increase and she does not believe it is safe to perform physical exercise
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Why should we care?

∎ LBP affects A LOT OF PEOPLE!
qUp to 85% of adults have LBP some time in their lives. 

(Chou, 2012)
q25–50% of American adults experience low back pain 

yearly. (Haldeman, 2008)

∎ Chronic low back pain costs are about twice as 
high than for patients with acute illness
qDepression seems to be relevant to increased health 

care utilization in this population. (Becker, 2010)
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Why should we care?

∎ Over 126 million adults in U.S. report pain over a 3-month period > 25 million 
suffering from daily chronic pain.

∎ MSK pain are the most common medical diagnosis for Vets returning from 
OEF/OIF/OND.

∎ A VA study of 91,000 Vets receiving care from VA reported 43% in pain and 63% 
report moderate to severe pain.

∎ Among Veterans with back pain, 22% reports severe pain and more likely to have 
severe pain compare to non-vets.

∎ 6% of LBP sufferers consume > 50% of the cost associated with LBP 
∎ 10% of the claims lead to 86% of the costs

(Nahin, 2017) (Nahin, 2015) (Macnhikanti, 2010) (Lew et al., 2009) (Kerns, 2013) (Saper et al., 2016) 
(Haskell et al., 2009) (Linton, 2006)
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∎Americans (5% of world population) consume 80% 
of the world's opioids. 

∎When opioid therapy is started the probability of 
long-term use (>365 days):
q13.5% will continue opioids for 1 year after 8 days of 

consuming
q14% will continue opioids for 1 year if they receive one 

refill or had a second opioid prescribed 
q30% will continue opioids for 1 year after 31 days 

US Opioid Epidemic

(Shah, 2017) (Laxmaiah, 2010) 9



When should we image the 
back?
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Diagnostic Imaging Recommendations

2017 VA/DoD Clinical Practice Guideline for Diagnosis 
and Treatment of Low Back Pain

∎ Strength of recommendation: STRONG AGAINST
∎ For patients with acute axial low back pain (i.e., localized, 

non-radiating), we recommend AGAINST, obtaining imaging 
studies or invasive diagnostic tests.

(Pangarkar et al., 2019) 11



Why should we wait to image?
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EARLY MRI MAY EQUAL
WORSE OUTCOMES/INCREASED MEDICAL COSTS

∎2010 study in the Journal of Occupational and 
Environmental Medicine 
qFound unnecessary MRIs are associated with 

several iatrogenic effects, including worse 
disability and increased medical costs and 
surgery. 

qTwo year follow up on over 3,000 cases

(Webster, 2010) 13



Imaging Recommendations

∎HEDIS Low back pain measures
qThe percentage of adults 18-50 years of age with a primary 

diagnosis of low back pain who did not have an imaging 
study (plain X-ray, MRI or CT scan) within 28 days of the 
diagnosis (a higher score indicates better performance). 

qLow back pain imaging before 28 days and without any red 
flags is unlikely to result in any benefit to the patient. 
(Chou, 2009)
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Choosing Wisely® 

Recommendation
∎Don't do imaging for low back pain within the first 

six weeks, unless red flags are present. (Red flags 
include, but are not limited to, severe or progressive 
neurological deficits or when serious underlying 
conditions such as osteomyelitis are suspected.)

∎ Low back pain is the fifth most common reason for 
all physician visits. Imaging of the lower spine before 
six weeks does not improve outcomes but does 
increase costs.

(Agency for Health Care Research and Policy (AHCPR), 2020) 15



Why Worse Outcomes and Higher Costs?
FEAR

∎Miriam-Webster defines fear as an unpleasant often 
strong emotion caused by anticipation or awareness 
of danger

∎ Cognitions and Pain
qIt is well established that cognitions and pain are inter-

related
∎ Catastrophization

qInability to foresee anything other than the worst possible 
outcome, however unlikely, or experiencing a situation as 
unbearable or impossible when it is just uncomfortable

(Moseley, 2003) (Waddell, 1993) (Cleland, 2008) (Sullivan, 1995)
16



Fear Avoidance Model

(Vlaeyen & Linton, 2000) 17



Fear Avoidance Model

(Vlaeyen & Linton, 2000) 18



Sooo, when do I order imaging?
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Diagnostic Imaging Recommendations

VA/DoD Clinical Practice Guideline for Diagnosis and Treatment 
of Low Back Pain
∎ For patients with LBP, we recommend diagnostic imaging and 

appropriate laboratory testing when neurologic deficits are 
serious or progressive or when red flag symptoms are 
present.
qStrength of recommendation: STRONG FOR

What about chronic back pain without neuro symptoms?
∎ Inconclusive evidence to recommend for or against obtaining 

diagnostic imaging for patient with LBP for greater than one 
month.
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Identify Patients with Red Flags

∎ Red Flags are best investigated in clusters of signs and 
symptoms

∎ Initial Subjective Screen asks questions to rule out 
q Cancer
q Ankylosing Spondylitis
q Cauda Equina/Conus medullaris syndrome
q Infection
q Fracture
q Progressive Neurologic symptoms
qUnexplained fever or weight loss
q IV Drug use
q Immunosuppression
q History of triple abdominal aneurysm
q Prolonged corticosteroid use

(Alrwaily, 2009) (DOD/VA Low Back Pain Guidelines, 2017) 21



Case Study Imaging results

IMPRESSION

1. Moderate L5-S1 spinal canal stenosis. No additional lumbar canal stenosis.

2. Compression of bilateral exiting L5 nerve roots at L5-S1 neural foramina. 
Additional nerve root contact at all lumbar levels except T12-L1. 
Correlation with dermatomal symptom level recommended.

3. Multilevel neural foraminal narrowing, worst bilaterally at L5-S1, where it is 
severe.  

4. Grade 1 anterolisthesis of L5 on S1; however, no discrete L5 pars defects 
are identified. Lumbar spine oblique x-rays or lumbar spine CT could 
further assess.
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The Patient interpretation of imaging 
results

∎A disc bulge, ‘slipped disc’,  ‘back is out’ equals I 
cannot get better.

∎Degenerative changes or  “wear and tear” equals if I 
move too much, I will break down more.

∎My back is fragile.  I need to be more careful.
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Radiologist further Comment

“The following findings are so common in normal, pain-free
volunteers that while we report their presence, they must be interpreted
with caution and in the context of the clinical situation. Among people
under the age of 40 who do not have back pain, an MRI will find that
about:

5 in 10 have disk degeneration - 3 in 10 have disk signal loss
(desiccation) - 3 in 10 have disk height loss - 4 in 10 have a bulging
disk - 3 in 10 have a disk protrusion

Note that even 3 in 10 means that the finding is quite common in people
without back pain.”

(Brinjikji et al., 2015) (Jarvik et al., 2001) 24



Turning off the Alarm: Is Imaging Needed?

25(Brinjikji et al., 2015)



Communicating About Pain
The focus on the pain generator
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Cartesian Model: 1664

§ Belief that the mind was incapable of influencing 
the body directly. 

§ ORIGIN OF TRADITIONAL PAIN TREATMENT
§ Remove or disable the offending stimulus, 

stop pain transmission!

§ OPTIONS TO TREAT PAIN LIMITED TO:
1. Taking your foot out of the fire/Avoiding the fire
2. Put out the fire
3. Cut the connection to the fire

27(Murphy et al., 2015)



Neuromatrix Theory of Pain

∎ Melzack
q Brain possesses a neural network — the body-self neutromatrix

§ Integrates multiple inputs to produce the output pattern that evokes pain.
q Pain ‘Neurosignature’ output of the neuromatrix

§ patterns of nerve impulses produced by neural programs that determine the 
particular qualities and other properties of the pain experience and behavior.

q Multiple inputs act on the neuromatrix contribute to the output neurosignature include
§ Sensory inputs (cutaneous, visceral and other somatic receptors)
§ Visual and other sensory inputs 

▻ Influence the cognitive interpretation of the situation
§ Cognitive and emotional inputs from other areas of the brain
§ Intrinsic neural inhibitory modulation
§ Activity of the body's stress-regulation systems,

▻ i.e. Cytokines, endocrine, autonomic, immune and opioid systems.
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An unpleasant sensory and emotional experience associated 
with actual or potential tissue damage or described in terms 
of such damage.   International Association for the Study of Pain
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PAIN = PROTECTIVE RESPONSE OF THE BRAIN

https://phc.amedd.army.mil/PHC%20Resource%20Library/TG379_Soldiers_Stress.pdf#search=your%20nerves%20on%20guard%20duty
(Benedict , 2019)

https://phc.amedd.army.mil/PHC%20Resource%20Library/TG379_Soldiers_Stress.pdf


Pain Definitions 

∎ Sensitization 
qIncreased responsiveness of neurons to their normal input or 

recruitment (hyperalgesia) of a response to normally 
subthreshold stimulus (allodynia)

∎ Peripheral Sensitization
qIncreased responsiveness and reduced threshold of nociceptors 

to stimulation of their receptive fields

∎ Central Sensitization
qIncreased responsiveness of nociceptive neurons in the central 

nervous system to their normal or subthreshold afferent input
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Sensitive Nerves

(evidenceinmotion.com, n.d.) 31
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What the Patient hears



The Enduring Impact of What Clinicians Say 
to People With Low Back Pain

33(Darlow et al., 2013)



The Enduring Impact of What Clinicians Say 
to People With Low Back Pain

34(Darlow et al.,2013)



HOW DANGEROUS IS THIS?

∎ SAMPLE – SCRUTIZINE --RESPOND
∎ INPUTS/SAMPLES

q Brain samples itself based off:
§ Past experiences
§ Knowledge
§ Beliefs and culture
§ Past successful behaviors, past successful behaviors observed in others

q Environment
q Tissues

∎ SCRUTIZINES
q After the brain scrutinizes all these unconscious pieces of information it asks 

itself, “How dangerous is this really?”  
∎ OUTPUT/RESPONSE

q If it is determined that is dangers it leads to
q Altered behavior, altered physiology, PAIN

(Gifford,  1998) 35
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Priming the Patient



Auto-Resorption of Lumbar Disc 
Herniation

(Zhong, 2017) 37



Is abnormal findings normal?

∎ Rotator Cuff
q1/3 people over age 30 have abnormal findings on MRI
q2/3 people over age 70 have abnormal findings on MRI

∎ Knees
q25% to 50% of MRI’s show knee degeneration in pain-free 

people
qMRI scans of 35% of collegiate basketball players with no 

knee pain show significant abnormalities

(Reilly, 2006)  (Munk, 2004) (Bedson, 2008) (Major, 2002) 38



A BETTER APPROACH: Refer to PT
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START BACK 
SCREENING TOOL Hill 2008
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Virginia Mason example for a pathway for LBP 
management

(Flynn, 2011) 41



What do PTs know?

Musculoskeletal Knowledge Score

Orthopedic Surgeons 94%
PTs – Board Cert 81%
PTs – no Board Cert 74%
Family Physicians 61%
Internists 54%

(Childs et al., 2005) 42



Low Evidence Treatments for Patients 
with Low back pain

2017 VA/DoD Clinical Practice Guideline for Diagnosis and Treatment of Low Back Pain

INSUFFICIENT EVIDENCE TO SUPPORT FOR OR AGAINST:
∎ Therapeutic Ultrasound
∎ Electric Stimulation unless for muscular training after knee 

surgery
∎ Lumbar Traction
∎ Lumbar supports
∎ Spinal mobilization/manipulation as a stand-alone treatment

What's common about these treatments?
∎ All are passive!
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Calming the Nervous System:
Be an Advocate for an Active Lifestyle

2017 VA/DoD Clinical Practice Guideline for Diagnosis 
and Treatment of Low Back Pain
∎ Advise patients to stay active and provide information 

about self care options (strong for)
∎ For chronic low back pain consider offering clinician 

directed exercises and exercises programs that may 
include Pilates, yoga, tai chi (weak for)

∎ Does exercise type matter?
q “There is no clinically important difference between motor 

control exercises and other forms of exercises or manual 
therapy for acute and chronic LBP.” (Saragiotto, 2016)

∎ Graded exercise approach
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PT can help patients be active!

What does good therapy look like? 
∎Adequately dosed 8-16 visits over 2-3 months, home 

program
∎Active care based
q Exercise therapy, education, self management 

∎ Patient education
q Internal locus of control, self management, long term focus

45



Key Takeaways

§ Be mindful of the appropriate time to image patients for low 
back pain

§ Ordering imaging too early can result in increased healthcare 
costs and decreased prognosis

§ Communicate imaging results using careful words that 
promote reassurance instead of words that may provoke fear

§ Advise patients to stay active and provide information about 
self care options 

§ Physical therapy is a great first line treatment for patient with 
low back pain
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Recommended Reading/Websites

∎ Benedict, T.  (2019). Your Nerves on Guard Duty: A Pain Neuroscience Approach to 
Stress and Pain in Soldiers
q https://phc.amedd.army.mil/PHC%20Resource%20Library/TG379_Soldiers_Stress

.pdf#search=your%20nerves%20on%20guard%20duty
∎ Defense and Veterans Pain Management Initiative

q http://www.dvcipm.org/
∎ VHA Pain Management

q https://www.va.gov/painmanagement/
∎ PainEDU

q https://www.painedu.org/resources.asp
∎ Websites geared for patients

q American Chronic Pain Association
§ https://theacpa.org/
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How to Obtain CE/CME Credit

To receive CE/CME credit, you must register by 0745 ET on 25 September 2020 to qualify for the receipt of CE/CME 
credit or certificate of attendance. You must complete the program posttest and evaluation before collecting your 
certificate.  The posttest and evaluation will be available through 8 October 2020 at 2359 ET.  Please complete the 
following steps to obtain CE/CME credit:
1. Go to URL: https://www.dhaj7-cepo.com/content/clinical-communities-speaker-series-military-health-care-select-

promising-practices-24-sept
2. Click on the REGISTER/TAKE COURSE tab.

a. If you have previously used the CEPO CMS, click login.
b. If you have not previously used the CEPO CMS click register to create a new account.

3. Follow the onscreen prompts to complete the post-activity assessments:
a. Read the Accreditation Statement
b. Complete the Evaluation
c. Take the Posttest

4. After completing the posttest at 80% or above, your certificate will be available for print or download.
5. You can return to the site at any time in the future to print your certificate and transcripts at     

https://www.dhaj7-cepo.com/
6. If you require further support, please contact us at dha.ncr.j7.mbx.cepo-cms-support@mail.mil
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