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Abstract
Background and Objective
To describe the relative frequency, demographics, comorbidities, and health care utilization
of veterans who receive migraine care at the Veteran’s Health Administration (VHA) and to
evaluate differences by gender.

Methods
This study extracted data from VHA administrative sources. Veterans diagnosed with migraine
by a health care provider between fiscal year 2008 and 2019 were included. Demographics and
military exposures were extracted at cohort entry. Comorbidities were extracted within 18
months of the first migraine diagnosis. Health care utilization and headache comorbidities were
extracted across the study period. Differences betweenmen and womenwere evaluated using χ2

tests and Student t tests.

Results
More than half a million (n = 567,121) veterans were diagnosed with migraine during the 12-
year study period, accounting for 5.3% of the 10.8 million veterans served in the VHA; in the
most recent year of the study period (2019), the annual incidence and 1-year period prevalence
of medically diagnosed migraine was 2.7% and 13.0% for women and 0.7% and 2.5% for men. In
the total cohort diagnosed with migraine, 27.8% were women and 72.2% men. Among those
with diagnosed migraine, a higher proportion of men vs women also had a TBI diagnosis (3.9%
vs 1.1%; p < 0.001). A higher proportion of women vs men reported military sexual trauma
(35.5% vs 3.5%; p < 0.001). Participants with diagnosed migraine had an average of 1.44 (SD
1.73) annual encounters for headache. Primary care was the most common headache care
setting (88.1%); almost one-fifth of veterans with diagnosed migraine sought care in the ED at
least once during the study period. Common comorbidities were overweight/obesity (80.3%),
nonheadache pain disorders (61.7%), and mental health disorders (48.8%).

Discussion
Migraine is commonly treated in the VHA setting, but likely underascertained. Most people
treated for migraine in the VHA are men. Pain comorbidities and psychiatric disorders are
common. Future research should identify methods to improve diagnosis and treatment and to
reduce use of the emergency department.
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Migraine is common in adults, with a 1-year period prevalence
of 6%–10% in men and 18%–21% in women in the United
States.1-3 Migraine is particularly burdensome with a greater
prevalence during midlife years when productivity is
highest.1,4 Migraine is associated with higher health care uti-
lization and direct medical costs compared with age, gender,
and comorbidity-matched controls.5,6 Improving migraine
care quality could improve quality of life for a large number of
people with migraine.7-9

The Veteran’s Health Administration (VHA) is the largest
integrated health care system in the United States.10 The
VHA serves roughly 9 million veterans annually across 171
medical centers and 1,112 outpatient clinics throughout the
United States.

Understanding the characteristics of veterans with migraine
presenting to the VHA is the first step toward identifying gaps
and improving quality of care.6,11 Most of the patients by the
VHA are men (90.4% in 2017)10 providing a unique oppor-
tunity to better understand migraine in men.12 Furthermore,
the VHA gives us an opportunity to evaluate service-related
exposures (for example, traumatic brain injury [TBI], the
“signature injury” of the recent conflicts in Iraq and
Afghanistan [Operation Enduring Freedom/Operation Iraqi
Freedom/Operation New Dawn; OEF/OIF/OND],13 and
military sexual trauma14) that could contribute to the de-
velopment and course of migraine.15-19

The current cohort study describes the annual incidence and
1-year prevalence of medically diagnosed migraine in the
VHA, as well as the demographics, comorbidities, and health
care utilization of veterans with medically diagnosed migraine
by gender.

Methods
Standard Protocol Approvals, Registrations,
and Patient Consents
The VHA HCoE Administrative Data Headache Cohort
protocol has been approved by the VA Connecticut Health-
care System Institutional Review Board, which approved a
waiver of informed consent.

Study Design
This cohort study evaluated differences in demographics,
comorbidities, and health care utilization among men and
women who presented to any VHA facility with migraine
diagnosed by a health care provider during fiscal year (FY)
2008–2019 (corresponding to October 1, 2007—September
30, 2019).

Participants and Procedures
This study used the VHA Headache Centers of Excellence
(HCoE) Administrative Data Headache Cohort, which at the
time of the data pull included all veterans with at least 1
outpatient visit in the VHA for a headache diagnosis from FY
2008–2019. We selected FY 2008 to coincide with estab-
lishment of national TBI screening in VHA. A validated al-
gorithm which was previously used to identify veterans with
specific conditions was adapted to identify veterans with
headache disorders diagnosed with an International Classifi-
cation of Diseases Clinical Modification (ICD-CM) code by a
VHA health care provider from electronic VHA clinical and
administrative data sources.20 The prior algorithm required 2
outpatient visits or 1 inpatient visit within 18 months with
identical ICD codes for inclusion in the cohort. In our pre-
liminary data, we found that many patients with at least 1
migraine code received a variety of headache codes, including
multiple types of migraine codes and headache not otherwise
specified (NOS). For this reason, we adapted the algorithm by
reducing the requirement to only a single outpatient en-
counter with a migraine diagnosis for inclusion into the co-
hort. We also removed inpatient headache diagnoses from the
algorithm as chart review for veterans with only inpatient
visits for headache revealed they were time-limited headaches
associated with a medical condition, rather than a primary
headache disorder such as migraine. Entry into the cohort
occurred on the date of the first encounter with a coded
headache disorder within the study period (FY 2008–2019).

As the sampling time frame included both ICD-CM-9 and
ICD-CM-109 and 10, a group of 4 neurologists board-certified
in headache medicine independently reviewed a Centers for
Medicare and Medicaid Services (CMS) General Equivalence
Mapping post-traumatic linking ICD-9-CM headache codes to
the ICD-10-CM codes and then reached consensus on all
headache diagnoses (Table 1; eTable 1, links.lww.com/
WNL/C328). For this study, we included only patients with a
health care provider’s diagnosis of migraine. In a preliminary
chart review study designed to validate migraine diagnostic
codes in the VHA electronic health record, 343 charts of
veterans with ICD-CM migraine codes in FY 2017 were ab-
stracted by an independent external peer review process team
including registered nurses, registered health information
administrators, and registered health information techni-
cians.21 In comparing their independent clinical impression to
the ICD-CM diagnostic code, the overwhelming majority
(330/343, 96.2%) had a definite clinical impression of mi-
graine, and less than 1% (3/343) of the charts with coded
migraine had a definite clinical impression of a diagnosis other
than migraine, providing evidence for the validity of the use of
ICD-CM codes (Table 1) for identifying migraine in the VHA.

Glossary
VHA = Veteran’s Health Administration.
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To permit calculation of annual incidence and 1-year period
prevalence, age and gender were obtained from administrative
data for the entire VHA population during the study period
(FY 2008–2019).

Measures

Demographics
Age (evaluated both continuously and as an ordinal variable in
5-year increments), gender (assessed as a dichotomous social
construct, men/women) race (American Indian or Alaska
Native, Asia, Black or African American, Native Hawaiian or
Other Pacific Islander, White, or Unknown), and ethnicity
(Spanish, Hispanic, Latino) assessed using self-report on
enrollment or update in the health care system, smoking
status (never smoker, former smoker, current smoker, un-
known), first military campaign (World War II, Korean con-
flict, Vietnam War era, Gulf War, Operation Enduring
Freedom/Operation Iraqi Freedom/Operation New Dawn
[OEF/OIF/OND]), marital status (single/never married,
married, separated/divorced, widowed), and geographic re-
gion (highly rural: < 7 residents per square mile; rural: any
other nonurban location; urban: ≥ 50,000 people in the urban
nucleus, and an urban core with ≥1,000 residents per square
mile)22 were extracted at the date of entry into the cohort.
Military exposure factors (traumatic brain injury [TBI] and
military sexual trauma [MST]) were extracted from routinely
administered patient-reported measures using validated
algorithms.15-19 TBI includes TBIs incurred before and after
active-duty service. The VHA definition of military sexual
trauma includes both sexual harassment and sexual assault.

Comorbid Diagnoses
Body mass index (BMI) was derived from weight extracted
from the measurement taken closest to entry in the cohort
(range: −12 months to +6 months from date of cohort entry)
and height from the median of all readings from the central
VHA database. Other headache diagnoses were extracted
from the entire study period (FY 2008–2019). Select medical
and psychiatric comorbidities were also extracted from VHA
administrative data sources using previously validated
algorithms,20,23-26 including vascular and cardiovascular dis-
eases, pain disorders, mental health disorders, substance-
related/addictive disorders, sleep-wake disorders, neurologic
diseases, pulmonary diseases, infection, rheumatologic dis-
eases, and for women only, gynecologic diagnoses. Comor-
bidities required at least 1 inpatient or 2 outpatient codes
within 18 months (12 months before, 6 months after) of date
of entry into the cohort. Only comorbidities that represented
at least 1.0% of the total population of veterans with di-
agnosed migraine were displayed in table.

Health Care Utilization
VHA health care utilization was captured for all outpatient
headache visits. Commonly used clinics were described alone
and in the most common combinations. In the VHA, women
commonly received primary care services in women’s clinic;

therefore, the primary care and women’s clinic care settings
were collapsed for these analyses.

Analysis
Annual incidence and 1-year period prevalence were calcu-
lated in the total sample and in men and women across 5-year
age increments. For these analyses, annual incidence is de-
fined as the first migraine diagnosis coded in a clinic during
the cohort period. One-year period prevalence is defined as
the number of veterans coded with a migraine diagnosis with
at least 1 clinic visit for migraine within the specific FY divided
by the total VHA population, to be consistent with the 1-year
period prevalence definition commonly reported in the mi-
graine literature.1,2 All other study variables were described in
all veterans with diagnosed migraine and in men and women
with diagnosed migraine. Categorical variables are displayed
using frequency and percentage, while continuous variables
are displayed using means (standard deviation [SD]). Dif-
ferences between women and men were evaluated using the
χ2 test for categorical variables and the Student t test or the
Wilcoxon rank-sum test for continuous variables. All analyses
were two-tailed with alpha set at 0.05 and were performed
using SAS, version 9.4 (Cary, NC). Consistent with previous
cohort studies,24 we consider results clinically relevant reflect
at least 2% absolute difference or a 2-fold difference in overall
proportions for proportions or follow Cohen conventions of
d ≥ 0.20.

Data Availability
Owing to VA regulations and our ethics agreements, the an-
alytic data sets used for this study are not permitted to leave
the VA firewall without a Data Use Agreement. However, VA
data are made freely available to researchers with an approved
VA study protocol. For more information, please visit virec.
research.va.gov or contact the VA Information Resources
Center at VIReC@va.gov.

Results
From FY 2008–2019, the VHA served 11.5 million unique
veterans, of which 92.6% were men. The annual incidence of
medically diagnosed migraine ranged from 2.7% to 4.1% in
women and 0.6%–0.7% in men (Table 2). The 1-year period
prevalence of medically diagnosed migraine, taking each FY as
a distinct period (e.g., not summing prevalence across years),
ranged from 8.5% to 13.0% for women and 1.1%–2.5% for
men. Across the study period, the 12-year period prevalence
of medically diagnosed migraine was 5.3%, including 19.6% of
women, and 4.1% of men served in the VHA.

The remainder of the results will focus on the sample with
medically diagnosed migraine during the study period. More
than half (56.1%) of veterans with diagnosed migraine re-
ceivedmore than 1 coded headache diagnosis within the study
period (Table 3). After “migraine, unspecified,” (73.2%) the
next most frequently assigned headache diagnosis among
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veterans with diagnosed migraine was headache NOS (52.4%;
Table 3). Almost three-quarters of veterans with diagnosed
migraine were coded as “migraine, unspecified” at least once
during the study period; a higher proportion of women with
diagnosed migraine received “migraine, unspecified” com-
pared with men (77.7% vs 71.4%, p < 0.001; Table 3). Among
those with any migraine diagnosis, higher proportions of
women (vs. men) were coded as migraine without aura
(30.3% vs 23.3%, p < 0.001), migraine with aura (19.5% vs
16.5%, p < 0.001), and chronic migraine without aura (17.0%
vs 13.2%, p < 0.001; Table 3). Compared with men, smaller
proportions of women with diagnosed migraine had a coded
diagnosis of sleep-related headache during the study period
(1.8% vs 4.4%, p < 0.001; Table 3).

Demographics
Both women and men have a steady increase in coded mi-
graine between the ages of 20 and 34 years and a steady
decline through the 60s (Figure 1). The incline is steeper for
women, rising from 12.6% in the 20–24 age bracket and
peaking at 29.8% in the 30–34 age bracket, whereas men rise
from a prevalence of 5.4% in the 20–24 age bracket to 12.7%
in the 30–34 age bracket. Among all veterans diagnosed with
migraine, women were younger than men (Table 4). For both
women and men with diagnosed migraine, more than half did
not identify as Hispanic ethnicity; however, a larger pro-
portion of women (vs men) with diagnosed migraine iden-
tified as Black (31.8% vs 18.3%, p < 0.001), whereas a smaller
proportion of women (vs. men) with diagnosed migraine

Table 1 International Classification of Diseases ClinicalModification (ICD-CM),Ninth and Tenth Revisions Included in the Cohorta

ICD-9-CM ICD-10-CM

Migraine diagnosis
ICD-9-CM
code Migraine diagnosis

ICD-10-CM
code

Migraine with aura 346.0 Migraine with aura, not intractable, without status migrainosus G43.109A

Migraine without aura 346.1 Migraine without aura, intractable, without status migrainosus G43.019

Variants of migraine, not elsewhere
classified

346.2 Ophthalmoplegic migraine, not intractable G43.B0

Hemiplegic migraine 346.3 Hemiplegic migraine, intractable, without status migrainosus G43.419

Menstrual migraine 346.4 Menstrual migraine, intractable, without status migrainosus G43.839

Persistent migraine aura without cerebral
infarction

346.5 Persistent migraine aura without cerebral infarction, intractable, without status
migrainosus

G43.519

Persistent migraine aura with cerebral
infarction

346.6 Persistent migraine aura with cerebral infarction, intractable, without status
migrainosus

G43.619

Chronic migraine without aura 346.7 Chronic migraine without aura, intractable, without status migrainosus G43.719

Other forms of migraine 346.8 Other migraine, intractable, without status migrainosus G43.819

Migraine unspecified 346.9 Migraine, unspecified, intractable, without status migrainosus G43.919

a The current table provides the cross-walk for only the first decimal in ICD-9-CM; for the complete table, please see eTable 1.

Table 2 Annual Incidence and 1-Year Period Prevalence of VeteransWith a CodedMigraine Diagnosis in the VHA for Each
Annual Period From FY 2008–2019 by Gender

Fiscal year

Gender 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Women

Annual incidencea 4.1% 3.3% 2.8% 2.7% 2.8% 2.8% 2.8% 2.9% 2.7% 2.8% 2.7%

1-year period Prevalenceb 8.5% 9.1% 9.2% 9.5% 9.8% 10.2% 10.7% 11.1% 10.3% 11.1% 12.1% 13.0%

Men

Annual Incidencea 0.6% 0.6% 0.5% 0.5% 0.6% 0.5% 0.6% 0.7% 0.6% 0.7% 0.7%

1-Year Period Prevalenceb 1.1% 1.2% 1.3% 1.4% 1.5% 1.6% 1.8% 1.9% 1.8% 2.0% 2.2% 2.5%

a Annual incidence is defined as the firstmigraine diagnosis coded in a clinic during the cohort period. Incidence is not calculated for the first year of the cohort
because this would conflate prior diagnoses with diagnoses first identified in the initial year of the cohort.
b One-year period prevalence is defined as the number of veterans coded with a migraine diagnosis with at least 1 clinic visit for migraine within the specific
expand divided by the total expand population.
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identified as White (57.0% vs 71.5%, p < 0.001; Table 4).
Among veterans with diagnosed migraine, a lower propor-
tion of women were married relative to men (40.4% vs 58.0%
p < 0.001; Table 4).

A smaller proportion of women (vs. men) with diagnosed
migraine were current smokers (27.4% vs 39.1%; p < 0.001)
or former smokers (15.2% vs 24.1%; p < 0.001; Table 4). A
larger proportion of women (vs men) with diagnosed

Table 3 Coded Migraine Subtypes and Other Headache Diagnoses Among People With at Least 1 Migraine Diagnosis in
the expand here or in legend From expand here or in legend 2008–2019 by Gender

Diagnosis

Gender

Total (N = 567,121) SignificanceaWomen (N = 157,837) Men (N = 409,284)

Migraine diagnosesb

Migraine without aura 47,876 (30.3%) 95,210 (23.3%) 143,086 (25.2%) <0.001*

Migraine with aura 30,815 (19.5%) 67,383 (16.5%) 98,198 (17.3%) <0.001*

Hemiplegic migraine 886 (0.6%) 1,700 (0.4%) 2,586 (0.5%) <0.001

Persistent migraine aura with cerebral infarction 67 (<0.1%) 167 (<0.1%) 234 (<0.1%) 0.78

Persistent migraine aura without cerebral infarction 389 (0.2%) 1,079 (0.3%) 1,468 (0.3%) 0.25

Chronic migraine without aura 26,853 (17.0%) 54,190 (13.2%) 81,043 (14.3%) <0.001*

Menstrual migrainec 2,503 (1.6%) 989 (0.2%) 3,492 (0.6%) <0.001*

Ophthalmoplegic migraine 4,206 (2.7%) 19,378 (4.7%) 23,584 (4.2%) <0.001*

Other migraine 29,992 (19.0%) 63,935 (15.6%) 93,927 (16.6%) <0.001*

Migraine unspecified 122,696 (77.7%) 292,429 (71.4%) 415,125 (73.2%) <0.001*

Other headache diagnoses (Yes vs. No)

Headache, NOSd 83,312 (52.8%) 213,959 (52.3%) 297,271 (52.4%) <0.001

Primary headache disorders

Tension-type headache 12,988 (8.2%) 30,368 (7.4%) 43,356 (7.6%) <0.001

Trigeminal autonomic cephalalgia 1,942 (1.2%) 10,890 (2.7%) 12,832 (2.3%) <0.001*

Other primary headachee 5,253 (3.3%) 13,131 (3.2%) 18,384 (3.2%) 0.022

Secondary headache disorders

Post-traumatic headache 2,919 (1.8%) 17,827 (4.4%) 20,746 (3.7%) <0.001*

Postwhiplash headache 5,484 (3.5%) 9,227 (2.3%) 14,711 (2.6%) <0.001

Other secondary headachef 2,606 (1.7%) 6,970 (1.7%) 9,576 (1.7%) 0.17

Number of unique headache diagnoses FY 2008-2019

Mean (SD)g 1.73 (0.77) 1.74 (0.79) 1.74 (0.78) <0.001

Median (IQR) 2 (1–2) 2 (1–2) 2 (1–2) 0.009

1h 68,884 (43.6%) 179,962 (44.0%) 248,846 (43.9%) <0.001

2 67,854 (43.0%) 169,739 (41.5%) 237,593 (41.9%)

≥3 21,099 (13.4%) 59,583 (14.6%) 80,682 (14.2%)

a p-values are presented in the significance column; if the p-value has an asterisk, that indicates the p-value is also “clinically relevant,” defined as at least 2%
absolute difference or a 2-fold difference in overall proportions or a Cohen d of at least .20.
b Every participant had at least 1 migraine diagnosis; migraine subtypes sum to greater than 100% because many people have more than 1 migraine
diagnostic code.
c Menstrual migraine may occur in individuals who menstruate and identify as men or may indicate provider miscoding.
d NOS = not otherwise specified.
e Other primary headache included codes for any primary headache other than a migraine, tension-type headache, and the trigeminal autonomic
cephalalgias.
f Other secondary headache included codes for any secondary headache other than post-traumatic headache and postwhiplash headache.
g Nonequal variances, the Satterthwaite method is applied to calculate adjusted DF
h1 unique headache diagnosis indicates that the migraine diagnosis which lead to cohort inclusion is the only headache diagnosis provided during the study
period.
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migraine had served during the GulfWar era (55.5% vs 30.6%;
p < 0.001), whereas a smaller proportion of women (vs. men)
had served duringOEF/OIF/OND (24.8% vs 30.8%; p < 0.001;
Table 4). A larger proportion ofmen (vs. women)with diagnosed
migraine hadTBI (3.9% vs 1.1%, p < 0.001; Table 4).More than a
third of women with diagnosed migraine reported military sexual
trauma (35.5%) comparedwith 3.5%ofmen (p< 0.001; Table 4).
Most veterans with diagnosed migraine live in urban regions; a
greater proportion of women than men live in urban regions
(73.8% vs 66.6%, p < 0.001; Table 4).

Patterns of Health Care Use for Migraine
On average, veterans with diagnosed migraine had 1.44 en-
counters for headache annually (standard deviation [SD] = 1.73;
Table 5). Veterans with diagnosed migraine were seen in spe-
cialty care clinics (neurology, physical medicine and rehabilitation
[PMR], pain clinic, physiatry) for headache infrequently and
primary caremore frequently (Table 5). Roughly 60%of veterans
with medically diagnosed migraine were seen in only 1 care
setting for headache, whereas a substantial minority (19.8%)were
seen in 2 or more care settings. By far, primary care was the most
common headache care setting for veterans withmigraine; 93.3%
of women and 86.1% of men veterans withmigraine were treated
for headache in primary care at least once (Table 5). Neurology
was the next most common headache care setting (37.4%). Pri-
mary care + neurology was the most common care combination
among both men (32.6%) and women (35.7%; p < 0.001) with
diagnosed migraine, followed by primary care + PMR (12.6% of
men and 7.8% of women, p < 0.001; Table 5). One-fifth of
veterans with diagnosedmigraine sought headache care in the ED
at least once during the study period, with a higher proportion of

women (23.4%) compared with men (17.4%, p < 0.001;
Table 5).

Concomitant Disorders
Most veterans with diagnosed migraine were either over-
weight or obese based on BMI (80.3%); on average, women
had lower BMI than men (p < 0.001, Table 6).

Most veterans with diagnosedmigraine were also diagnosedwith
another, nonheadache pain disorder (61.7%; Table 6). Limb
(38.1%) and back pain (30.9%) were the most common pain
comorbidities and were more common in men than women
(Table 6). Neuropathy was also more commonly diagnosed
in men with migraine 4.6% than women (2.4%, p < 0.001;
Table 6). Among women with diagnosed migraine, fibromyalgia
(5.8% vs 1.8%), pelvic pain (4.6% vs 1.0%), and abdominal pain
(9.8% vs 7.7%) weremore common than amongmen (Table 6).

Approximately half of veterans with diagnosed migraine were
also diagnosed with a mental health disorder (48.8%, Table 6).
More than a quarter of veterans with diagnosed migraine were
also diagnosed with sleep-related stress disorder (with a higher
proportion of men [28.3%] vs women [22.5%], p < 0.001;
Table 6). More than a fifth were diagnosed with a depressive
disorder (with a higher proportion of women than men across
depressive disorder diagnoses; Table 6). Bipolar disorder was
diagnosed in 5.5% of women with diagnosed migraine and 3.5%
of men (p < 0.001, Table 6).

One-fifth of men veterans with diagnosed migraine also had
a sleep-wake disorder diagnosis, a rate almost double that

Figure 1 Percentage of Veterans With Migraine of the Total expand Population Stratified by Gender and 5-Year Age Intervals
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Table 4 Demographics of Veterans With a Coded Migraine Diagnosis in the VHA From expand here or in legend
2008–2019 by Gender

Characteristic

Gender

Total (N = 567,121) SignificanceaWomen (N = 157,837) Men (N = 409,284)

Age at first VHAb diagnosis

Mean (SD)c 39.7 (11.4) 46.2 (15.2) 44.4 (14.5) <0.001*

Race

White 89,980 (57.0%) 292,450 (71.5%) 382,430 (67.4%) <0.001*

Black 50,175 (31.8%) 74,819 (18.3%) 124,994 (22.0%)

Asian 2,213 (1.4%) 5,966 (1.5%) 8,181 (1.4%)

Pacific Islander 1,758 (1.1%) 4,201 (5.7%) 5,959 (1.1%)

American Indian 1,719 (1.1%) 3,879 (1.0%) 5,598 (1.0%)

Mixed Race 2,711 (1.7%) 4,625 (1.1%) 7,336 (1.3%)

Unknown 9,279 (5.9%) 23,344 (5.7%) 32,632 (5.8%)

Ethnicity

Hispanic 13,069 (8.3%) 34,153 (8.3%) 47,222 (8.3%) 0.430

Non-Hispanic 144,768 (91.7%) 375,131 (91.7%) 519,899 (91.7%)

Smoking status

Never smoke 89,245 (56.5%) 147,062 (35.9%) 236,307 (41.7%) <0.001*

Former smoker 24,049 (15.2%) 98,518 (24.1%) 122,567 (21.6%)

Current smoker 43,210 (27.4%) 160,101 (39.1%) 203,311 (35.8%)

Unknown 1,333 (0.8%) 3,603 (0.9%) 4,936 (0.9%)

Marital status

Single/never married 33,854 (21.4%) 58,989 (14.4%) 92,843 (16.4%) <0.001*

Married 63,691 (40.4%) 237,527 (58.0%) 301,218 (53.1%)

Separated/Divorced 54,794 (34.7%) 99,714 (24.4%) 154,508 (27.2%)

Widowed 3,294 (2.1%) 8,540 (2.1%) 11,834 (2.1%)

Missing/unknown 2,204 (1.4%) 4,514 (1.1%) 6,718 (1.2%)

Military campaigns

World War II 215 (0.1%) 3,188 (0.8%) 3,403 (0.6%) <0.001*

Korean conflict 681 (0.4%) 12,506 (3.1%) 13,187 (2.3%)

Vietnam War era 29,489 (18.7%) 141,180 (34.5%) 170,669 (30.1%)

Gulf War 87,583 (55.5%) 125,261 (30.6%) 212,844 (37.5%)

OEF/OIF/ONDd 39,072 (24.8%) 125,976 (30.8%) 165,048 (29.1%)

Others/Unknown 797 (0.5%) 1,173 (0.3%) 1,970 (0.3%)

Military exposure–related

TBIe (includes postdischarge) 1,780 (1.1%) 16,077 (3.9%) 17,857 (3.1%) <0.001*

Military sexual trauma 55,692 (35.3%) 14,345 (3.5%) 70,037 (12.3%) <0.001*

Rurality status

Urban 116,240 (73.8%) 271,507 (66.6%) 387,747 (68.6%) <0.001*

Continued
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of women (20.5% vs 11.3%, p < 0.001; Table 6). Sleep-
related breathing disorder, sleep apnea, and obstructive
sleep apnea accounted for most of these diagnoses in men
(Table 6). Men with diagnosed migraine also had double
the rate of substance-related/addictive disorders com-
pared with women (11.4% vs 5.7%, p < 0.001; Table 6).
Alcohol disorders accounted for most of these diagnoses. A
small proportion of both men and women veterans with
migraine had a diagnosis of opioid use disorder (1.6% vs
0.8%, p < 0.001; Table 6).

Among the additional comorbidities commonly diagnosed in
veterans with diagnosed migraine, the most common were
spondylosis (35.1%) and connective tissue disease (16.8%;
Table 6). Other neurologic conditions (epilepsy, ischemic
stroke, and tremor) were codiagnosed in a larger proportion of
men than women veterans with migraine (Table 6). Among the
157,837 women veterans (vs. the 409,284 men) with diagnosed
migraine, the most common gynecologic diagnoses during the
study period were menstrual disorder (n = 1,783, 6.1%),
menopausal disorder (n = 4.845, 3.1%), fibroids (n = 2,564,
1.6%), endometriosis (n = 1,827, 1.2%), ovarian cyst (n = 1,783,
1.1%), and polycystic ovarian syndrome (n= 1,426, 0.9%); among
the 409,284 men, less than 0.1% were also diagnosed with
gynecologic disorders (menstrual disorder n = 24; menopausal
disorder n = 25; fibroids n = 7; endometriosis n = 4; ovarian cyst
= 12; polycystic ovarian syndrome n = 7).

Discussion
This article describes the prevalence, characteristics, health
care utilization patterns, and concomitant conditions in the
567,121 veterans diagnosed with migraine in the VHA from
FY 2008–2019, which represents 5.3% of veterans served by
the VHA during that period. Veterans receiving care for mi-
graine in the VHA have high levels of concomitant conditions,
particularly nonheadache pain disorders, mental health dis-
orders, and sleep disorders, all of which have been previously
associated with migraine.27,28 This system-wide approach

identified important patterns in diagnosis and treatment that
can guide the VHA in improving care quality.

Although more than half a million people in the VHA had
medically diagnosed migraine, underascertainment of mi-
graine is almost certainly an issue. In 2019, only 13.0% of
women and 2.5% of men received a medical diagnosis of
migraine in the VHA, which is lower than the rates we would
expect simply based on 1-year period prevalence of migraine
in the general United States population (17.1% in women and
5.6% in men).1 This is consistent with underascertainment of
migraine in other systems29; for example, in the Henry Ford
Health System in 2001, only half of patients who reported
current migraine on a validated computer-assisted telephone
diagnostic interview had a diagnosis of migraine in their
chart.30 In this study, annual incidence of medically diagnosed
migraine was stable across years evaluated, suggesting that
migraine underascertainment is a persistent systems-level
challenge. One-year period prevalence slightly improved over
time, which may indicate increased access to care corre-
sponding to the roll-out of the congressionally mandated
VHA Headache Centers of Excellence initiative.

A specific diagnosis is the first step to effective care. A striking
73.2% of veterans with diagnosed migraine received a code of
“migraine, unspecified”, and more than half received a code of
headache not otherwise specified, at least once during the
study period. Lack of diagnostic specificity extended beyond
headache disorders: We also observed higher rates non-
specific vs specific psychiatric diagnoses (i.e., “other de-
pressive disorder” vs “major depressive disorder”). Electronic
health record systems create subtle disincentives to high
specificity coding by inadvertently requiring greater time, ef-
fort, and knowledge to assign a specific diagnosis compared
with unspecified diagnoses.31 Healthcare provider time is a
limited resource. VHA clinicians, who carry most of the
burden in coding visits, are generally not reimbursed on the
basis of relative value units, and their compensation is not
affected by diagnostic complexity, so expediency in ICD
coding likely takes precedence over providing the most

Table 4 Demographics of VeteransWith a CodedMigraineDiagnosis in the VHA Fromexpand here or in legend 2008–2019
by Gender (continued)

Characteristic

Gender

Total (N = 567,121) SignificanceaWomen (N = 157,837) Men (N = 409,284)

Rural 40,128 (25.5%) 131,884 (32.3%) 172,012 (30.4%)

Highly rural 1,164 (0.7%) 4,403 (1.1%) 5,567 (1.0%)

Unknown 305 (0.2%) 1,490 (0.4%) 1,795 (0.3%)

a p-values are presented in the significance column; if the p-values has an asterisk, that indicates the p-value is also “clinically relevant,” defined as at least 2%
absolute difference or a 2-fold difference in overall proportions or a Cohen d of at least .20.
b VHA = Veterans Health Administration.
c Nonequal variances, the Satterthwaite method is applied to calculate adjusted DF.
d OEF/OIF/OND = Operation Enduring Freedom/Operation Iraqi Freedom/Operation New Dawn.
e TBI = traumatic brain injury.
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Table 5 Outpatient Visit With Coded Headache Diagnosis Among Veterans With Diagnosed Migraine in the expand here
or in legend From Fiscal Years (FY) 2008–2019 by Gender

Health care utilization for headache

Gender

Total
(N = 567,121) Significancea

Women
(N = 157,837)

Men
(N = 409,284)

Number of encounters/FY

Overallb mean (SD)c 1.62 (1.84) 1.37 (1.68) 1.44 (1.73) <0.001

PC+ 0.80 (0.70) 0.65 (0.66) 0.69 (0.68) <0.001*

ED 0.08 (0.33) 0.06 (0.25) 0.06 (0.27) <0.001

Urgent carec 0.01 (0.08) 0.008 (0.08) 0.009 (0.08) <0.001

Neurology 0.30 (0.69) 0.26 (0.61) 0.27 (0.63) <0.001

PMR 0.05 (0.31) 0.08 (0.42) 0.07 (0.39) <0.001

Pain clinic 0.04 (0.28) 0.03 (0.24) 0.03 (0.25) <0.001

Psychiatry 0.02 (0.19) 0.02 (0.20) 0.02 (0.20) 0.14

Othersd 0.32 (0.72) 0.27 (0.70) 0.28 (0.70) <0.001

Number of care settings (PC+, ED, urgent care,
neurology, PMR, pain clinic, psychiatry)

Mean (SD)c 1.30 (1.41) 1.10 (1.29) 1.16 (1.33) <0.001

≤1 91,212 (59.8%) 249,230 (60.9%) 340,442 (60.0%) <0.001*

≤2 37,156 (23.5%) 82,883 (20.3%) 120,039 (21.2%)

>2 26,187 (16.6%) 53,482 (13.1%) 79,669 (14.0%)

Other settingsd 3,282 (02.1%) 23,689 (05.8%) 26,971 (04.8%)

Care Settings

PC+ 147,207 (93.3%) 352,280 (86.1%) 499,487 (88.1%) <0.001*

ED 36,862 (23.4%) 71,248 (17.4%) 108,110 (19.1%) <0.001*

Urgent caree 6,797 (4.3%) 13,674 (3.3%) 20,471(3.6%) <0.001

Neurology 60,155 (38.1%) 152,206 (37.2%) 21,2361 (37.4%) <0.001

PMR 13,040 (8.3%) 58,425 (14.3%) 71,465 (12.6%) <0.001*

Pain Clinic 10,187 (6.5%) 20,546 (05.0%) 30,733 (05.4%) <0.001

Psychiatry 9,442 (6.0%) 22,915 (05.6%) 32,357 (05.7%) <0.001

Othersd 84,677 (53.6%) 205,703 (50.3%) 290,380 (51.2%) <0.001*

Combinations of care settings

PC+ and Neurology 56,287 (35.7%) 133,583 (32.6%) 189,870 (33.5%) <0.001*

PC+ and PMR 12,280 (7.8%) 51,576 (12.6%) 63,856 (11.3%) <0.001*

PC+ and Pain Clinic 9,855 (6.2%) 19,368 (4.7%) 29,223 (5.2%) <0.001

PC+ and psychiatry 9,074 (5.7%) 21,333 (5.2%) 30,407 (5.4%) <0.001

Neurology and PMR 8,300 (5.3%) 30,593 (7.5%) 38,893 (6.9%) <0.001

Neurology and Pain Clinic 7,324 (4.6%) 14,685 (3.6%) 22,009 (3.9%) <0.001

Neurology and Psychiatry 5,804 (3.7%) 13,991 (3.4%) 19,795 (3.5%) <0.001

PMR and Pain Clinic 2,370 (1.5%) 6,474 (1.6%) 8,844 (1.6%) 0.029

Continued
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accurate ICD code. Among veterans with migraine, women
received specific diagnoses (e.g., migraine with aura, migraine
without aura, chronic migraine) more commonly than men.
Higher diagnostic rates may reflect a gender difference in pain
processing or communication about headache features or a
higher propensity to diagnose headache in women than men
among providers.32

Women veterans with diagnosed migraine sought/received
more headache-related care than men with migraine, pre-
senting more frequently than men in every clinic type except
physical medicine and rehabilitation (which handles most of
the TBI screening in the VHA, potentially explaining this
finding). Overall, ED utilization was high among veterans
with diagnosed migraine, with more than one-fifth of veterans
presenting for migraine care in the ED at least once during the
study period, compared with estimates outside the VHA
where approximately 6% of people with migraine use the ED
for headache.33

We observed a rate of TBI among veterans with migraine
greater than the overall rates seen in the VHA. Between 2000
and 2019, approximating 1.6% of veterans using VHA ser-
vices had a TBI.34 The relative risk of TBI for men:women is
approximately 2:1 in veterans screened for TBI,35 which is
less than the >3:1 ratio depicted in our study. Among the 1
million service members screened for TBI after deployment
to OIF/OEF from 2007 to 2015, the rate of TBI was 8.4%,
reflecting a higher risk overall in this combat-exposed pop-
ulation than the overall VA population.36 The TBI rates in
each of these studies are highly dependent on the population
of interest. In a population inclusive of all veterans in VHA
regardless of combat exposure, the rate of TBI would be
expected to be lower than in a cohort of persons exposed to
combat with a high risk of trauma. That our rates are higher
than predicted if migraine and TBI sorted independently
suggests that migraine and TBI are at least associated con-
ditions, possibly more so in male participants with greater
exposure to combat conditions.

More than one-third of women veterans with diagnosed mi-
graine had a history of military sexual trauma (including both
harassment and assault), which is comparable with the VHA
population.37 Although this number is 10 times higher thanmen
veterans with diagnosed migraine, it is notable that more than
14000men also reported experiencingmilitary sexual trauma. In
fact, this is almost twice the rate of military sexual trauma
reported by men veterans seeking care in the VHA in other
studies.37 Given the stigmatized nature of military sexual
trauma, these figures are likely underestimates; self-report and
interview methodology consistently find higher rates of military
sexual trauma than administrative data sources.37 Previous re-
search has shown that childhood adverse events, including
sexual abuse, are common in migraine and associated with
highermigraine symptoms.18,19 VHA providers should be aware
of the likelihood many of their patients with migraine experi-
encedmilitary sexual trauma and develop proactive strategies to
cultivate a safe environment to optimize migraine care for both
women and men with a history of military sexual trauma.

The profiles of concomitant diagnoses in veterans with di-
agnosed migraine in the VHA provided ample opportunities
for improving migraine disease severity and quality of life
through cotreatment. Eighty percent of veterans with di-
agnosed migraine were overweight or obese, which is slightly
higher than the rates reported in the VHA primary care
population.38 Overweight and obesity are associated with
higher migraine symptom severity, disability, and risk of
progression.39 More than 60% of veterans with diagnosed
migraine also had at least 1 nonheadache pain disorder di-
agnosis, consistent with the high rates of musculoskeletal pain
disorders in the VHA24 and the known migraine comorbid-
ities of low back pain and fibromyalgia.40 Co-occurring pain
disorders (particularly multiple pain disorders) and their
treatments (especially opioids) may exacerbate and make
migraine symptoms more treatment-refractory.41 Almost half
of veterans with diagnosed migraine also had at least 1 di-
agnosed mental health disorder, which is higher than rates
observed in VHA primary care.42 Differences between gen-
ders were small in magnitude, indicating that a large

Table 5 Outpatient Visit With CodedHeadache Diagnosis Among VeteransWith DiagnosedMigraine in the expand here or
in legend From Fiscal Years (FY) 2008–2019 by Gender (continued)

Health care utilization for headache

Gender

Total
(N = 567,121) Significancea

Women
(N = 157,837)

Men
(N = 409,284)

PMR and Psychiatry 1,598 (1.0%) 6,503 (1.6%) 8,101 (1.4%) <0.001

Pain Clinic and Psychiatry 1,759 (1.1%) 3,578 (0.9%) 5,337 (0.9%) <0.001

a p-values are presented in the significance column; if the p-values has an asterisk, that indicates the p-value is also “clinically relevant,” defined as at least 2%
absolute difference or a 2-fold difference in overall proportions, or a Cohen’s d of at least .20.
b Primary care plus women’s clinic (PC+), neurology, physical medicine and rehabilitation (PMR), pain clinic, psychiatry, emergency department (ED).
c Nonequal variances, Satterthwaite method is applied to calculate adjusted DF.
d “Other clinics” included predominantly administrative codes and some allied health professionals. The clinic codes that represented greater than 1% of
“other clinics” in descending order were Optometry, Laboratory, Clinical Pharmacy, Ophthalmology, Diagnostic Radiology-CT, Diagnostic Radiology-MRI,
Telephone Triage, Otolaryngology, Chiropractic Care, Physical Therapy, Telephone Ancillary, Anesthesia Pre/Post-Op Consult, and Admitting/Screening.
e Access to urgent care was significantly expanded in a 2018 congressional act.
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Table 6 Comorbidities for Veterans With a CodedMigraine Diagnosis in the expand From expand 2008–2019 by Gender

Gender

Total (N = 567,121) SignificanceaWomen (N = 157,837) Men (N = 409,284)

BMIb

Mean (SD)c 29.3 (6.1) 29.9 (5.5) 29.7 (5.7) <0.001

Underweight (<18.5) 1,501 (1.0%) 1,965 (0.5%) 3,466 (00.6%) <0.001*

Normal (18.5–24.9) 36,909 (24.8%) 64,483 (16.7%) 101,392 (19.0%)

Overweight (25–29.9) 48,380 (32.5%) 145,424 (37.7%) 193,804 (36.2%)

Obese (≥30) 62,300 (41.8%) 173,781 (45.1%) 236,081 (44.1%)

Any pain disorder 95,541 (60.5%) 254,197 (062.1%) 349,738 (61.7%) <0.001

Limb pain 57,782 (36.6%) 158,555 (38.7%) 216,337 (38.1%) <0.001*

Back pain 44,116 (28.0%) 131,211 (32.1%) 175,327 (30.9%) <0.001*

Neck pain 17,122 (10.8%) 45,969 (11.2%) 63,091 (11.1%) <0.001

Abdominal pain 15,524 (9.8%) 31,387 (7.7%) 46,911 (8.3%) <0.001*

Fractures, sprains, strains 8,277 (5.2%) 23,969 (5.9%) 32,246 (5.7%) <0.001

Musculoskeletal chest pain 7,355 (4.7%) 24,842 (6.1%) 32,197 (5.7%) <0.001

Neuropathy 3,722 (2.4%) 18,727 (4.6%) 22,449 (4.0%) <0.001*

Fibromyalgia 9,227 (5.8%) 7,329 (1.8%) 16,556 (2.9%) <0.001*

Pelvic pain 7,339 (4.6%) 3,966 (1.0%) 11,305 (2.0%) <0.001*

Systemic pain 4,458 (2.8%) 4,807 (1.2%) 9,265 (1.6%) <0.001

Any mental health disorder 78,903 (50.0%) 197,624 (48.3%) 276,527 (48.8%) <0.001

Post-traumatic stress disorder 35,493 (22.5%) 115,869 (28.3%) 151,362 (26.7%) <0.001*

Other depressive disorder 37,591 (23.8%) 85,688 (20.9%) 123,279 (21.7%) <0.001*

Major depressive disorder 30,905 (19.6%) 56,975 (13.9%) 87,880 (15.5%) <0.001*

Anxiety status, unspecified 22,557 (14.3%) 47,036 (11.5%) 69,593 (12.3%) <0.001*

Manic episode or bipolar disorder 8,677 (5.5%) 14,344 (3.5%) 23,021 (4.1%) <0.001

Anxiety, general 6,276 (4.0%) 11,678 (2.9%) 17,954 (3.2%) <0.001

Schizophrenia 1,320 (0.8%) 4,733 (1.2%) 6,053 (1.1%) <0.001

Any sleep-wake disorder 17,786 (11.3%) 83,890 (20.5%) 101,676 (17.9%) <0.001*

Sleep-related breathing disorder 9,262 (5.9%) 60,448 (14.8%) 69,710 (12.3%) <0.001*

Sleep apnea 5,307 (3.4%) 36,652 (9.0%) 41,959 (7.4%) <0.001*

Insomnia 8,908 (5.6%) 27,820 (6.8%) 36,728 (6.5%) <0.001

Obstructive sleep apnea 4,247 (2.7%) 30,400 (7.4%) 34,647 (6.1%) <0.001*

Any substance-related/addictive disorder 9,037 (5.7%) 46,689 (11.4%) 55,726 (9.8%) <0.001*

Alcohol use disorder 5,554 (3.5%) 33,266 (8.1%) 38,820 (6.8%) <0.001*

Alcohol abuse/dependence/psychosis 4,633 (2.9%) 27,726 (6.8%) 32,359 (5.7%) <0.001*

Drug abuse/dependence/psychosis 4,863 (3.1%) 25,060 (6.1%) 29,923 (5.3%) <0.001*

Alcohol related disorder 1,269 (0.8%) 6,423 (1.6%) 7,692 (1.4%) <0.001

Opioid use disorder 1,226 (0.8%) 6,637 (1.6%) 7,863 (1.4%) <0.001*

Continued

Neurology.org/N Neurology | Volume 99, Number 18 | November 1, 2022 e1989

Copyright © 2022 American Academy of Neurology. Unauthorized reproduction of this article is prohibited.

http://neurology.org/n


proportion of both men and women veterans are managing
migraine while at the same time managing at least 1 mental
health disorder. Sleep disorders, most commonly sleep-
related breathing disorders and apnea, were diagnosed in al-
most one-fifth of veterans with diagnosed migraine and more
commonly in men. The association between migraine and
sleep disorders outside the VHA has been well-docu-
mented.43 Interestingly, sleep disorders are somewhat higher
in the VHA than in the general US population, and rates
observed among veterans with migraine were consistent with
overall trends in the VHA.44

These results are limited to veterans presenting for care in the
US VHA and may not generalize to other health systems,
particularly because men are over-represented in the VHA.
However, this also provides us with a unique opportunity to
evaluate gender differences in migraine and to characterize
migraine diagnosis and treatment patterns in men, who are
typically underrepresented in migraine research.

This study used administrative data; therefore, questions were
limited to those that can be answered by using structured data
routinely gathered in the treatment of people with migraine in
the VHA. Administrative data have greater risk of errors and
lack of specificity compared with data collected specifically for
research. For example, we described rates of comorbidities in
veterans with diagnosed migraine; however, these rates are
likely higher than those we would observe in the entire
population of veterans with both diagnosed and undiagnosed
migraine because they reflect care-seeking in addition to a

migraine diagnosis. Similarly, gender is coded with 2 cate-
gories, rather than the broader array of categories that more
accurately capture the social construct of gender. In addition,
incidence is defined as the first diagnosis of migraine within
the study period, rather than the first occurrence of the disease
in each veteran. Prior research has demonstrated that a di-
agnosis of migraine is frequently delayed by more than 5
years.45 Furthermore, the VHA only cares for veterans after
they have concluded their military service, limiting our ability
to capture migraine onset that occurred earlier in life. How-
ever, administrative data are ideal to evaluate patterns, such as
underascertainment or lack of specificity in diagnosis, crucial to
help health systems improve care quality, and to help future re-
searchers understand the limitations of these administrative data.

These data demonstrate promise of the VHAHeadache Cohort
and other VHA data sources to evaluate migraine in men, a
traditionally underrepresented group in migraine research.

Future research should attempt to quantify underascertain-
ment of migraine in the VHA and identify patient character-
istics (such as gender and comorbidities) and systems-level
characteristics (such as care setting and provider type) asso-
ciated with nondiagnosis of migraine to inform system-level
interventions to improve diagnosis, particularly for those in
need of medical care.6,11 Rurality in particular should be
evaluated as a potential determinant of underascertainment of
migraine because challenges with accessing care in rural
geographic settings may limit the opportunity for a patient to
bring up migraine symptoms and receive a diagnosis. Natural

Table 6 Comorbidities for Veterans With a Coded Migraine Diagnosis in the expand From expand 2008–2019 by Gender
(continued)

Gender

Total (N = 567,121) SignificanceaWomen (N = 157,837) Men (N = 409,284)

Additional comorbidities

Spondylosis 50,883 (32.2%) 148,148 (36.2%) 199,031 (35.1%) <0.001*

Connective tissue disease 30,699 (19.4%) 64,296 (15.7%) 94,995 (16.8%) <0.001*

Diabetes 8,085 (5.1%) 44,947 (11.0%) 53,032 (9.4%) <0.001*

Asthma 10,051 (6.4%) 13,235 (3.2%) 23,286 (4.1%) <0.001*

Chronic obstructive pulmonary disease 2,700 (1.7%) 17,827 (4.4%) 20,527 (3.6%) <0.001*

Epilepsy 3,303 (2.1%) 11,710 (2.9%) 15,013 (2.6%) <0.001

Hepatitis C virus 900 (0.6%) 8,041 (2.0%) 8,941 (1.6%) <0.001*

Gout 226 (0.1%) 6,573 (1.6%) 6,799 (1.2%) <0.001*

Stroke, ischemic 827 (0.5%) 5,620 (1.4%) 6,447 (1.1%) <0.001*

Tremor 925 (0.6%) 4,586 (1.1%) 5,511 (1.0%) <0.001

a p-values are presented in the significance column; if the p-values has an asterisk, that indicates the p-value is also “clinically relevant,” defined as at least 2%
absolute difference or a 2-fold difference in overall proportions or a Cohen d of at least .20.
b n = 534,743 as we were unable to assess BMI for a total of 32,378 veterans (8,747 women and 23,631 men); weight was limited within 50–700 pounds, and
height was limited within 58–80 inches, based on the US Army recruitment physical examination requirement.
c Nonequal variances, the Satterthwaite method is applied to calculate adjusted degrees of freedom.
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language processing and machine learning techniques could
further mine the electronic health record for clinical information
included in unstructured data including diagnostic codes, mi-
graine symptom severity, and migraine-related disability. Pro-
vider education and informatics solutions should be developed
to encourage specificity of migraine diagnosis in the VHA.

Future research should use a control group of veterans receiving
care in the VHAwithout a headache disorder diagnosis matched
on age, gender, race, and treatment location, specifically to
evaluatemigraine risk factors this study suggests the VHA is well-
positioned to answer, such as diagnoses that occur commonly in
men (e.g., obstructive sleep apnea) and among individuals who
serve in the armed forces (e.g., TBI). A matched control could
also permit evaluation of questions related to the burden of
migraine, such as by evaluating differences in overall health care
utilization between people with and without migraine.

Deep phenotyping among veterans with TBI who present with
and without headache andmigraine symptoms, particularly from
the OEF/OIF/OND era, should be used to understand how
TBI-related headache presents over the long term and to un-
tangle diagnostic issues related to post-traumatic headache and
migraine. Future research should identify characteristics associ-
ated with ED utilization for migraine in the VHA and develop
strategies to streamline effective care in other primary and ter-
tiary care ambulatory clinics within the VHA.

Future studies should capitalize on the large integrated care
setting of the VHA to evaluate stepped care and cotreatment
strategies to manage migraine and its comorbidities. Effective
weight loss interventions and physical activity interventions
may reduce migraine symptom severity and disability.46 Be-
cause migraine and chronic nonmigraine pain conditions may
have shared mechanisms of pain sensitization and altered
psychological processing of pain,47 combined treatment of
migraine and concurrent pain conditions is advisable. Effec-
tive migraine treatment can improve psychiatric symptoms,48

but likely the most effective approach is to address symptoms
concomitantly. Sleep in particular may have an important
relationship with migraine,42,43,49 interventions to improve
both sleep and migraine show promise,50 and the VHA
demonstrated a commitment to system-wide implementation
of evidence-based sleep interventions.44
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