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Outline 

•Review our current understanding  of headache within  
the Veterans Health Administration (VHA) 

•Highlight recent  advances  in headache medicine 

•Provide a overview of how the Headache Centers  of 
Excellence  (HCoE) Program  came to pass 

•Discuss the core  and emerging areas  within  the HCoE 
Research/Evaluation Center 
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Case Presentation 
Veteran is a 24-year-old right-handed gentleman with past 
medical history significant for at least three traumatic 
brain injuries (TBIs) secondary to blast waves from 
improvised explosive devices (IEDs), presenting for 
evaluation of headache. 

He reports that his first, more severe type of headache 
began soon after returning home from deployment 15-
months ago, though at least two TBIs were associated 
with headaches soon after the injury. 

His second type of headache began more than 6-months 
ago. 



Headache 1 Headache 2 

Frequency 1-2 times/week daily 

Duration  One hour if treated; 5 hours if untreated Continuous 

Location Right temporal Holocranial 

Quality Pounding Aching  

Intensity 7-8/10 2-3/10 

Triggers Decreased sleep None 

Associated 

features 

Nausea, vomiting, photophobia, 

phonophobia, osmophobia 

None 

Prodrome No visual aura No visual aura 

Dysautonomia Absent Absent 

Debilitating Yes No 

Medication  

Responses 

  Minimally responsive to over-the-

 counter agents; partially responsive to  

 sumatriptan tablets 

Not responsive to over-the-counter 

 agents or sumatriptan; worse when 
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Traumatic Brain Injury (TBI) 
A structural or functional injury resulting from the 
action of external forces on the head, due to: 

• striking the head with or the head striking an object 

• penetration of the head by a foreign body 

• 

• 

forces generated from blasts or explosions 

other forces 

-



“The  majority of exposures  were not 
from improvised  explosive devices,  as 
you might expect…the  culprit was 
usually blast-intensive weapons  
systems  like recoilless rifles, shoulder-
fired  rockets, artillery and mortars…” 

“A service member on  the  training 
range may e xperience 30  to  300  
exposures  per day multiple days per 
week…” 

9 



 

  

    

  

VA/DoD TBI Severity Classification 

TBI: “An alteration in brain function, or other evidence of brain pathology, 

caused by an external force.” 

VA/DoD Clinical Practice Guideline for Management of Concussion/Mild Traumatic Brain Injury. 2016. 



 

 
 

 

 
  

 

 
 

 
 

 
 

  

 
 
 

 

 
 

 
 
 

  

Headache Classification 
Headaches 

Tension 

Most 
common HA 

type. 
May 

transform 
from 

episodic to 
chronic. 

Primary 

Migraine 

Medication 
Overuse 

Headache 
(MOH) 

Cluster 

Less common but more 
debilitating with days lost 
from work and reduced 

quality of life.  May 
transform from episodic to 

chronic. 

Occurs when 
pain 

medications 
are used on a 

frequent 
basis to treat 

acute 
headaches. 

Secondary 

Traumatic 
Brain Injury 

(TBI) Related 

Usually acute 
but can 
become 

chronic (> 
months) and 

lead to 
significant 
disability. 

Other: 
Infection, 

tumor, 
vascular, 

metabolic 
disorders. 

Diagnostic 
w/u needed 

to clarify 
diagnosis & 
establish tx 

plan 

Compliments of Dr. Molly Zimmerman; VA Palo Alto 
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Traumatic Injury to the Head 
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 Delayed-onset Persistent Headache 
Attributed to Traumatic Injury to the Head 

https://www.ichd-3.org/appendix/a5-headache-attributed-to-trauma-or-injury-to-the-head-andor-neck/a5-2-persistent-headache-attributed-to-
traumatic-injury-to-the-head/a5-2-2-1-delayed-onset-persistent-headache-attributed-to-mild-traumatic-injury-to-the-head/ 

https://www.ichd-3.org/appendix/a5-headache-attributed-to-trauma-or-injury-to-the-head-andor-neck/a5-2-persistent-headache-attributed-to


 Delayed-onset Persistent Headache 
Attributed to Traumatic Injury to the Head 

https://www.ichd-3.org/appendix/a5-headache-attributed-to-trauma-or-injury-to-the-head-andor-neck/a5-2-persistent-headache-attributed-to-
traumatic-injury-to-the-head/a5-2-2-1-delayed-onset-persistent-headache-attributed-to-mild-traumatic-injury-to-the-head/ 

https://www.ichd-3.org/appendix/a5-headache-attributed-to-trauma-or-injury-to-the-head-andor-neck/a5-2-persistent-headache-attributed-to


 Persistent Headache Attributed to Whiplash 
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Case Presentation 

Diagnoses: 

1. 

2. 

3. 

Persistent headache attributed to traumatic injury to 
the head 

Persistent headache attributed to whiplash 

Medication-overuse headache 



  

 

 

  

Case Presentation 

What else should we know about post-traumatic 
headache? 

What are the evidence-based treatments for him? 

What other considerations are there in his treatment plan? 



 
 

 

Characteristics of Post-Traumatic 
Headache 

•Majority phenotypically are similar to migraine 
without aura, but can resemble any primary 
headache disorder type (e.g., cluster headache, 
tension-type headache) 

•Average number of headache days/month = 17-27 

•Associated with sleep disorders and PTSD 



 

  

    

 

 

  

 

  

   

   

 

 

  

  

Ongoing and Completed Studies about 
Headache among Military Personnel 
• 

• 

• 
• 
• 
• 
• 

• 

46 studies in total 

12 interventional studies; 33 noninterventional studies 

Headache types studied: 

Headache related to TBI: 29 studies 

Posttraumatic headache: 20 studies 

Migraine headache: 3 studies 

Tension-type headache: 1 study 

• 

• 

• 

• 
• 

Other secondary headache: 5 studies 

Multiple headache types and/or general headache: 18 studies 

Number of sites: 

• Multisite: 6 

Single site: 25 

Number of participants: large range (0 to 111,018) 

In interventional studies, ranged from 0 to 300 (average 91) 



  

   

 

 

  

 

  

 

  

 

  Ongoing and Completed Studies about 
Headache among Veterans 

• 

• 

• 
• 

• 

• 
• 
• 

• 
• 

33 Studies in total 

18 interventional studies; 15 non-interventional studies 

Headache Types Studied: 

Headache related to TBI: 21 studies 

• Post-traumatic headache: 15 studies 

• Migraine: 5 

Multiple headache types and/or general headache: 11 

Number of sites: 

Multisite: 9 studies 

Single site: 20 studies 

Number of participants: large range (1 to 56,300) 

In interventional studies, ranged from 1 to 300 (average 124) 



  

 
    

 

  

  

    
   

    

  
  

 

Headache among Veterans and 

Military Personnel 
• 

• 

• 

• 

• 

• 

Posttraumatic Headache (PTH) occurs in up to 92% of military 
personnel who have sustained mild TBI and is associated with 
Chronic Daily Headaches. 

Musculoskeletal Pain and Headache in the Active Duty Military Population: An 
Integrative Review. 

The prevalence of chronic daily headache (CDH) in returning U.S. 
soldiers after a deployment-related concussion is 20%, or 4- to 5-fold 
higher than that seen in the general U.S. population. 

Chronic daily headache in U.S. soldiers after concussion. 

Patients with a continuous headache have almost 4 times the odds of a 
medically related discharge/retirement compared to patients without such a 
headache. 

Staying in service with posttraumatic headache: A retrospective cohort study of 
patient outcome. 

Bader CE, et al. Worldviews Evid Based Nurs. 2018 
Theeler BJ, et al. Headache. 2012 
Finkel AG, et al. Neurology 2017 



 
  

 

   
    

 

  

 

 

Headache among Veterans and 

Military Personnel 
• 

• 

Headache Burden has not improved over time up to 11 years after 
Deployment-related-TBI (D-TBI). The process initiated by the D-
TBI that relates to the headache has a prolonged effect up to and 
beyond 11 years. 

Headache Prevalence at 4-11 Years After Deployment-Related Traumatic 
Brain Injury in Veterans of Iraq and Afghanistan Wars and Comparison to 
Controls: A Matched Case-Controlled Study 

Headache Severity Headache Frequency 
– Severe or disabling • Chronic Daily Headache (=>15 days/mo) 

≥ 2 days per week • TBI  44% 

• Non-TBI  7% • TBI  54% 

• Frequent Headache (10-14 days/mo) • Non-TBI 

• TBI  33% 16% 

• Non-TBI  13% 

• Infrequent or No Headache (<9 days/mo) 

• TBI  23% 

• Non-TBI  80% 

Couch JR, Stewart KE. Headache. 2016 



 
 

  

 

 

 

   
  

   

 

Headache among Veterans and 

Military Personnel 
• 

• 
• 
• 
• 

• 

• 

• 
• 
• 

Headaches after concussion in US soldiers returning 
from Iraq or Afghanistan 

19.6 % - deployment-related concussion 
98 % of those have headache 

38 % - post-traumatic headache 

27 % - chronic daily headache 

Most frequent phenotype: Migraine (58%) 

78% used medication for relief 

High level of disability 
37% reported interference with duty performance 

Higher number of sick call visits compared with non-traumatic headache 

Theeler et al, Headache, 2010; 50:262-70 



  

 

 

 

Headache among Veterans 

•FY2017 (all VHA facilities) 
•All encounters  393,778 
•First-ever encounter for headache  210,986 

•Where are Veterans seen for their headache? 
➢

➢

➢

➢

Primary Care  74.9% (all) and 72.1% 
(first-ever) 
Neurology  14.2% (all) and 17.5% (first-
ever) 
TBI/Polytrauma  4.5% (all) and 5.1% 
(first-ever) 
Pain Clinic  2.7% (all) and 2.3% (first-
ever) 



  
 

 

  

  

   

 

 
 

 

 
 

 

 

 

  

 
  

 

 
  

   
 
 

   

   

Prospective 
Blinded RCT

Prospective 
Matched 
Cohort 

Case reports 
Case series

Expert Opinion

Retrospective
Observational

Studies

Translation to level
of Evidence

Level A rating
requires at least

2 consistent
class I studies

Level B rating
requires at least

1 class I study 
or 2 consistent
class II studies
Level C rating

requires at least
1 class II study 
or 2 consistent

class III

Class IV

Class III

Class II

Class I• 

• 

• Watanabe et al (2012), reviewed 
812 articles looking at PTH as 
primary outcome: 

No class 1 studies / only 1 class 
2 study 

Conclusions 

• 

• 

No strong evidence from 
clinical trials available to 
direct treatment of PTHA. 

Guidelines offered for PTHA 
management based on 
primary headache categories 
& treatments. 

PM&R 2012; 4:129-141 



   

    

   

    

   

  

  

Post-Traumatic Headache: ‘Gap in 
Knowledge’ 

“Selection of pharmacologic and non-pharmacologic treatments for post-

traumatic headaches is based upon the character of the headaches. There are 

no medications specific to the treatment of post-traumatic headaches.” 

“TBI and the sequelae of post-traumatic headache can be a disabling 

condition that interferes with adjustment of our military servicemen back into 

society. Research efforts in the clinical sciences is greatly needed to both fill 

gaps in knowledge and understand what are the best medications for TBI-

associated headache.” 



There are no FDA-approved treatment 
of Post-Traumatic Headache 



 

 

 

  

 

 

  

 

 

  

 

 

  

Characteristics of Primary Headaches 

•Location: 

Bilateral 

•Severity: mild to 

mod 

•Duration: 30 min 

to 7 days 

•May have light or 
sound sensitivity 

•No aura 

•No 

nausea/vomiting 

•Near equal 
gender prevalence 

•Location: Unilateral 
•Severity: Mod to 

severe 

•Duration: > 4 hr 

untreated 

•Light & sound 

sensitivity 

•Nausea/vomiting 

•Aura common 

•Patient's usual 

response: minimizing 

mvt & exertion 

•More common in 

females 

Tension-Type Migraine 

•Location: Unilateral 

orbital or retroorbital 

•Severity: severe to 

extremely severe 

•Duration: <3 hrs if 

untreated 

•Rarely light 

sensitivity 

•Rarely has aura 

•Rarely has nausea/ 
vomiting 

•More common in 

males 

Cluster 

Compliments of Dr. Molly Zimmerman; VA Palo Alto 



Headache Treatment 





Headache Treatment 





Petasites/Butterbur 
(Asteraceae petasites) 

Feverfew (Tanacetum parthenium) 



   
 

 
 

Headache Prophylaxis: General Guidance 

•More than 2 headaches/month 

•Less frequent headaches but more prolonged (<2 
days’ duration) or severe leading to substantial 
disability 

•Refractory to abortive treatment 

•Therapies 

•Migraine 

for acute attacks are intolerable, 
contraindicated, or overused (>2/week) 

associated with prolonged aura or 
hemiplegic migraine 



   

 

  
  

  

  Headache Prophylaxis: General Guidance 

• 

• 

• 

• 

• 

Initiate the chosen drug at a low dose and titrate up (usually 
every 2-4 weeks) until benefits occur or side effects prevent 
any further increase in dose. Long-acting formulations may 
improve compliance 

A 2- to 3-month trial is needed to assess the efficacy of a 
regimen 

After 1 year, try to withdraw the drug, even if it has been 
effective. 

Use a drug that may benefit any comorbid conditions the 
patient has 

Prophylaxis should be monotherapy whenever possible. 
Combinations of drugs have not shown substantial benefit 
except in some patients with multiple comorbid conditions 



 

  

 

  

 

 

 

  

Lifestyle Triggers that Exacerbate 
Headaches 

Headache diary can be 

helpful to identify 

Headache Triggers or 

MOH 

Long term 

headache/migraine 

management depends on 

identifying and 

managing “triggers.” 

Compliments of Dr. Molly Zimmerman; VA Palo Alto 



 

 

 

  

Common Non-Pharmacologic 
Therapies with Evidence to Support 
Use in Headaches 

Lifestyle 

approaches an be 

used alone or in 

combination with 

medications to 

reduce the 

frequency and 

intensity of 

chronic 

headaches. 

Compliments of Dr. Molly Zimmerman; VA Palo Alto 



 

  

 

 
 

   
 

 
 

  

 

 

  

  

 
 

 

 

  

Medication Overuse Headaches (MOH) 

• 

• 

• 

• 

• 

H
ig

h
e
s
t 
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Medication 

Overuse 

Headache 

(MOH) 

Butalbital 
>5 days/month 

Opioids 
>8 days/month 

Triptan 
>10 days/month 

NSAIDS 
>15 days/month 

Develop secondary to use of 
medications for the acute 
treatment of headaches. 

Medication overuse headache 
(MOH) is seen in 19%–42% of 
PTHA patients and may 
contribute to chronicity 

Most medications that are used 
for acute treatment of 
headaches can cause MOH, but 
the frequency of use which 
results in MOH can vary 
between different medications. 

MOH are more commonly 
seen in patients with migraine, 
but can occur in patients with 
tension and cluster type 
headaches. 

Using opioids for non 
headache purposes, like low 
back pain, can cause MOH in 
patients with a history of 
migraine headaches. 

Compliments of Dr. Molly Zimmerman; VA Palo Alto 



  

 

Pain Procedures 

•Generally low risk. Avoids side effect and 
compliance issues of medications. 

•Botox injections 

•Nerve Blocks 

•Trigger point injections 

•Radiofrequency ablation 

•Acupuncture 
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•Discuss the core and emerging areas within the HCoE 
Research/Evaluation Center 
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History of the HCoE Program 



History of the HCoE Program 



 

 

  
 

  

 
 

   

  

    
 

    

   

    

  

VA Headache Centers of Excellence 

Approved by Senate 
Appropriations 

Committee 

“The Committee 
recognizes that over 

350,000 veterans 
sustained traumatic 
brain injury [TBI] 

during the Global War 
on Terror and that 

chronic migraine/post-
traumatic headache is 
the signature symptom 

of TBI.” 

Designated 7 medical centers to develop a HCoE: 5 Polytrauma Rehabilitation 
Public Law 115-141 (Military Construction, 

Centers & associated programs in Neurology & Pain Medicine (Richmond, Tampa, 
Veterans Affairs, and Related Agencies 

San Antonio, Palo Alto, & Minneapolis), Polytrauma Network Site at Cleveland Appropriation Act, 2018; Division J of the 
Consolidated Appropriations Act, 2018) VA Medical Center & VA Connecticut Healthcare System. 



 

 

   

 

 

 

    

 

    

   

HCoE Strategic Plan 

Clinical Care 

• 

• 

• 

• 

• 

• 

• 

Provide clinical guidance (CPG) for medication/device use 

• 

• 

• 

C
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Develop Standardized Assessment and Outcome metrics 

Define network of care - Telehealth Protocol 

Education 

Training Providers- Standardize educational resources 

Facilitate Board and Specialty Certification opportunities 

Define core elements of behavioral education for Veterans 

with 

Research 

Define  the scope (incidence, prevalence, phenotypes) 

Develop reporting and data collection structure 

Review existing studies provide gap analysis 

Innovation 

Develop the process & mechanism by which HCOE serve as 

clearing house for emerging technologies and treatment 
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HCoE Research and Evaluation 
Center Cores 

HCoE Evaluation Center will focus on the following areas: 

1. 

2. 

3. 

4. 

Defining the scope of headache throughout VHA 

Developing a reporting and data collection structure to aggregate 
results and demonstrate the impact of the HCoE program 

Conducting qualitative interviews to: (a) under the burden of 
headache, and; (b) inform the implementation and evaluation of 
the implementation of the HCoE program 

Completing a gap analysis related to headache among Veterans 



  
 

 
 
 

HCoE Evaluation Center Cores 

Analytic/Adminis 
trative Data Core 

Partnered 
Evaluation and 
Implementation 

Science 

Virtual care and 
mHealth and 
Clinic-based 
assessment 



 

  

 

 

 

 

 

HCoE Evaluation Center Cores 

Analytic/Adminis 
trative Data Core 

1. 

2. 

3. 

4. 

Exemplar proposed projects: 

Incidence and prevalence of 

headache disorders within 

VHA 

Role of comorbidities and 

psychosocial risk factors in 

post traumatic headache 

Current state of headache 

management in VHA 

Identification of “hot spots” 

of headache management 



  

HCoE Evaluation Center Cores 

Analytic/Administr 
ative Data Core 

Virtual care an 
mHealth and Clinic-

based assessment 
HA registry 



 

 

 

  

 

 

 

HCoE Evaluation Center Cores 

Virtual 
care/mHealth 

and Clinic-
based 

assessment 

1. 

2. 

3. 

4. 

Exemplar proposed projects: 

Use of an iOS Headache app 

and evaluation of its utility 

Headache forecasting 

The impact of Virtual Care 

(e.g., VA Video Connect) on 

headache days 

Development of a 

standardized headache 

eConsult 



 

HCoE Evaluation Center Cores 

Partnered 
Evaluation and 
Implementation 

Science 

Virtual care 
and mHealth/ 
Clinic-based 
assessment 

Evaluation 
Of 

mHealth 
Implementation 



 

 

 

HCoE Evaluation Center Cores 

Partnered 
Evaluation 

Implementation 
Science 

1. 

2. 

3. 

4. 

Exemplar proposed projects: 

Evaluating the 

implementation of mHealth 

Examining the 

implementation strategies 

used within HCoEs 

Incorporating patient 

perspective into HCoE 

implementation 

Incorporating non-VA 

headache medicine expert 

opinion into HCoE 

implementation 



 

 

 

  

HCoE Evaluation Center Cores 

Clinical 
Trials 

1. 

2. 

3. 

Exemplar proposed projects: 

Erenumab for the treatment 

of chronic post-traumatic 

headache 

Comparative effectiveness of 

neuromodulatory devices in 

treating chronic post-

traumatic headache 

CBT and tele-CBT for 

headache 



 

 

 

 

  

 

HCoE Evaluation Center Cores 

Genomics 

Exemplar proposed projects: 

1. 

2. 

3. 

Identifying genetic 

phenotypes of headache 

disorders 

Genetic differences between 

headache disorders and 

related conditions (PTHA vs 

mTBI without PTHA vs 

PTSD) 

Genetic differences in 

treatment response 



Any questions? 

Jason.Sico@va.gov 

mailto:Jason.Sico@va.gov



