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Objectives: A large-scale retrospective analysis of veterans with chronic pain was con-
ducted to examine (1) the annual incidence of suicide attempts (SA) in veterans with chronic 
headache and other chronic pain conditions, and (2) the risk of SA in men and women with 
chronic headache and chronic headache concurrent with traumatic brain injury (TBI) as 
compared to non-headache chronic pain.
Methods: This retrospective study (N=3,247,621) analyzed National Veterans Affair Health 
Administrative data of patients diagnosed with chronic head, neck, back and other chronic 
pain from 2000 to 2010. Multivariable Poisson regression was used to explore the relative 
risks of SA in veterans with chronic headache and chronic headache concurrent with TBI as 
stratified by sex.
Results: Veterans with chronic headaches had the highest annual incidence of SA (329 to 
491 per 100,000) each year among all identified types of chronic pain conditions. Compared 
to other non-headache chronic pain, chronic headache is associated with increased risk of SA 
[men RR (1.48), CI (1.37,1.59); women RR (1.64), CI (1.28,2.09)], after adjusting for 
demographic factors, TBI, and psychiatric comorbidities. The risk increased further when 
chronic headache is comorbid with TBI [men RR (2.82), CI (2.60, 3.05); women RR (2.16, 
CI (1.67–2.78)].
Conclusion: Veterans with chronic headache have a higher risk of SA than those with other 
chronic pain and women with chronic headache are at a higher risk than men with chronic 
headache. Chronic headache concurrent with TBI further heightened this risk, especially in 
men. Our data underscore the importance of identifying specific types of chronic pain in 
veterans with comorbid TBI and sex disparity associated with SA when targeting suicide 
prevention measures.
Keywords: headache, migraine, suicide attempt, TBI, veteran

Introduction
Risk of suicide is higher in a spectrum of neurological diseases, such as stroke, 
epilepsy, multiple sclerosis, migraine headache, Traumatic Brain Injury (TBI) and 
other brain disorders, suggesting a complex interplay between the underlying dysfunc-
tional nervous system, comorbid psychiatric disorders, and subjective experiences, 
such as hopelessness.1–3 Chronic headache is the second leading cause of years lived 
with disability worldwide.4 It is a considerable public health problem in the United 
States, especially in veterans with TBI. Having a history of TBI increases risk for 
suicidal ideation,5 suicide attempts (SA)6,7 and death by suicide.8–10 Specifically, an 
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increased risk of suicide has been reported in veterans with 
TBI and retired athletes with chronic traumatic 
encephalopathy.9,10 Headaches, arthritis, and back pain 
have lifetime rates of SA that range from 5% to 14% in 
the civilian population and commonly result in chronic 
pain.11 Several studies have shown that experiencing chronic 
headaches or having chronic pain in general increases the 
risk for SA as compared to healthy controls.12–18 Migraine, 
the most common subtype of post-traumatic headache attri-
butable to TBI, is associated with increased suicidality.19 It 
is still not known if veterans with chronic headache are at 
a higher risk of SA than those with other types of chronic 
pain conditions. Despite the recent advances in new drug 
and device development, there are limited effective thera-
peutic options for chronic headache and TBI. Chronic head-
ache and TBI often involve a sense of helplessness and lack 
of agency, both of which are key factors related to the 
development of suicidal ideation and subsequent 
attempts3,20 Furthermore, given that headache, especially 
migraine-like headache, is the most common long-term 
sequalae of TBI, concurrent chronic headache with TBI 
could further exacerbate the risk of SA.

The 2019 National Veteran Suicide Prevention Annual 
Report notes that the incidence of death by suicide among 
veterans ranged between 17.6 per 100,000 in 2006 and 
27.7 per 100,000 in 2017.21 One Canadian study using 
a community survey found that the one-year incidence of 
SA in civilian population with chronic pain was 914.3 per 
100,000.22 However, the annual incidence of SA among 
veterans with chronic headache and other types of chronic 
pain conditions is still unknown.23,24 Within the civilian 
population, women have a higher prevalence of chronic 
pain than men,25 and women with migraine have higher 
headache-related disability and healthcare resource 
utilization.26 While women tend to attempt suicide more 
often than men,27 men have a higher risk of suicide 
mortality.28,29 Currently, there is a paucity of research 
assessing the role of sex in SA among veterans with 
chronic headache with or without TBI.

This study aimed to identify the incidence of SA using 
a national in-patient and outpatient administrative database 
in veterans with chronic head, neck, back, and other 
chronic pain conditions from 2001 to 2010, as well as to 
examine the risk of SA in veterans with chronic headache 
disorders alone and chronic headache concurrent with TBI 
as stratified by sex. We hypothesized that 1) chronic head-
ache, especially when concurrent with TBI, would be 
associated with an increased SA as compared to veterans 

with other pain conditions, and that 2) this association may 
differ in men and women. Because of the high prevalence 
of chronic post-traumatic headache in the veteran popula-
tion and the under-diagnosis of migraine as well as post- 
traumatic headache, our research analyzed administrative 
data of chronic headache disorders.30–34

Methods
Data Source and Study Population
This retrospective cohort study examined inpatient and out-
patient medical records within Veteran Health 
Administration’s (VHA) electronic health records (EHR). 
The Veteran’s Affair Informatics and Computing 
Infrastructure (VINCI) was used to access the VHA’s 
Corporate Data Warehouse (CDW). The CDW was developed 
in 2006 to store and integrate inpatient and outpatient health 
records from multiple clinical centers and systems across the 
nation to support management, research, and data 
analytics.35,36 We identified the chronic pain cohort by review-
ing CDW records between January 1st, 2000 and 
December 31st, 2010. We identified veterans with at least 
one chronic pain condition (head, neck, back or other pain 
conditions) as defined by the International Classification of 
Diseases, 9th edition (ICD-9) diagnostic codes 
(Supplementary Table 1). The diagnosis was considered 
chronic only if a specific pain diagnosis persisted in the chart 
at least longer than 90 days after the initial diagnosis. A total of 
3,247,621 veterans between the ages of 18 and 95 with chronic 
head, neck, back and other non-cancer related pain (joint pain, 
fibromyalgia, reflex sympathetic dystrophy) were included in 
this study (Figure 1).

Standard Protocol Approvals and 
Registrations
The institutional review board of the Columbia Veteran’s 
Affair Health Care System approved this study. The 
VINCI data accessed complied with the relevant data 
protection and privacy regulations.

Measures
Demographics
Demographic variables examined were Sex (male and 
female), Race (Asian, Black, White, and Other/ 
Unknown), Ethnicity (Hispanic/Latino, Not Hispanic/ 
Latino, and Unknown), and Age at the time of the first 
chronic pain diagnosis.
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Suicidal Attempts
SA following the first chronic pain diagnosis were identi-
fied with ICD-9 codes that specified intent of self-harm 
(Supplementary Table 1). Annual SA incidence was calcu-
lated by the ratio of total number of patients with new SA 
to total patients with specific chronic pain condition 
that year. The total number of SA after the first chronic 
pain diagnosis between the years 2000 and 2010 was 
calculated for each participant.

Traumatic Brain Injury (TBI)
TBI was identified among veterans with chronic pain, 
including all levels of TBI severity using ICD-9 codes 
(Supplementary Table 1).

Psychiatric Comorbidity
The psychiatric comorbidities were identified among 
veterans with chronic pain conditions as following: 
Depression, Anxiety, Adjustment Disorder, Antisocial 
Personality Disorder, Attention Deficit Hyperactivity 
Disorder (ADHD), Bipolar Disorder, Borderline 
Personality Disorder, Delusional Disorder, Dependent 
Personality Disorder, Narcissistic Personality Disorder, 
Obsessive-Compulsive Disorder (OCD), Posttraumatic 
Stress Disorder (PTSD), Schizoaffective Disorder and 
Schizophrenia.

Statistical Analysis
Annual Incidence Rates
Annual incidence rates of SA per 100,000 were calculated 
for each chronic pain condition from 2001 to 2010. 
Primary analysis was conducted by examining the differ-
ences in annual incidence rates in chronic pain patients 
with headache, back pain, neck pain or other pain.

Regression Analysis
Multivariable Poisson regression was used to examine the 
association between chronic headache disorders and the 
number of SA in the entire cohort, male cohort, and female 
cohort. Other confounders adjusted were age at the time of 
the first chronic pain diagnoses, sex, race, ethnicity, the 
presence of TBI, psychiatric comorbidities, and the inter-
actions of chronic headache with TBI or psychiatric 
comorbidities. The reference levels of the categorical vari-
ables were White for race, and non-Hispanic/Latino for 
ethnicity. To compare the association of chronic headache 
and SA between men and women, we further investigated 
the interaction terms between sex and other covariates. 
The relative risks (RR) and 95% confidence intervals 
(CI) were reported. The significance level of 0.05 was 
applied to all analyses.

Data Availability Statement
All the data extraction and analysis were done in 
Microsoft SQL server, SAS 9.4, and SAS enterprise 
Guide 7.1 (SAS Institute, Cary, NC, USA) through VINCI.

Results
Demographics
In this cohort of participants with different types of 
chronic pain, 14.19% of them had chronic headache, 
14.90% had chronic neck pain, 59.30% had chronic back 
pain and 60.28% had other types of chronic pain within 
the calendar years of 2000 to 2010 (Table 1). Non-specific 
headache diagnosis and migraine were the most common 
types of headache disorders (Table 2). Depression, PTSD, 
and adjustment disorder were the most common psychia-
tric comorbid conditions (Table 1).

Figure 1 Cohort selection flow.
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Annual Incidence of Suicide Attempts
Over the past decade, the incidence of SA was consistently 
the highest for chronic headaches, followed by chronic neck 

pain, chronic back pain and other chronic pain (Figure 2). It is 
noted that the highest incidence of SA, 491 per 100,000, was 
identified among veterans with chronic headache in 2005.

Table 1 Demographics and Clinical Characteristics of All Participants

Headache  
(n =460,843)

Back Pain  
(n =1,925,694)

Neck Pain  
(n =483,839)

Other Pain  
(n =1,957,747)

n % n % n % n %

Sex
F 86,321 18.73 148,339 7.70 47,507 9.82 137,297 7.01

M 374,522 81.27 1,777,355 92.30 436,332 90.18 1,820,450 92.99

Age of Onset

18–25 14,695 3.19 33,961 1.76 3,915 0.81 11,772 0.60

26–35 54,156 11.75 113,397 5.89 22,479 4.65 58,878 3.01
36–45 72,760 15.79 195,949 10.18 52,021 10.75 134,100 6.85

46–55 107,073 23.23 414,238 21.51 119,996 24.80 345,716 17.66

56–65 89,831 19.49 452,578 23.50 131,565 27.19 467,624 23.89
65–95 122,328 26.54 715,571 37.16 153,863 31.80 939,657 48.00

Race
Asian 3,062 0.66 11,424 0.59 2,900 0.60 88,23 0.45

Black or African 

American

91,138 19.78 303,770 15.77 82,276 17.00 293,803 15.01

Other/unknown 56,586 12.28 285,334 14.82 56,958 11.78 319,774 16.34

White 310,057 67.28 1,325,166 68.81 341,705 70.62 1,335,147 68.20

Ethnicity

Hispanic or latino 26,126 5.67 101,449 5.27 25,781 5.33 88,001 4.50

Not Hispanic or latino 403,953 87.66 1,646,108 85.48 427,985 88.46 1653,139 84.44

Unknown 30,764 6.68 178,137 9.25 30,073 6.22 216,607 11.06

TBI 51,878 11.26 131,720 6.84 41,120 8.50 114,868 5.87

Psychiatric comorbidities

Depression 260,047 56.43 856,071 44.46 253,325 52.36 765,002 39.08
Adjustment disorder 100,222 21.75 308,310 16.01 97,587 20.17 271,972 13.89

Antisocial personality 

disorder

7,552 1.64 22,200 1.15 6,970 1.44 18,031 0.92

ANXIETY 43,417 9.42 128,942 6.70 42,347 8.75 114,753 5.86

ADHD 7,209 1.56 18,777 0.98 6,048 1.25 13,616 0.70

Bipolar disorder 44,612 9.68 123,508 6.41 38,876 8.03 102,773 5.25
Borderline personality 

disorder

12,004 2.60 23,419 1.22 8,393 1.73 19,299 0.99

Delusional disorder 5,172 1.12 15,663 0.81 4,829 1.00 14,596 0.75
Dependent personality 

disorder

3,411 0.74 8,644 0.45 2,875 0.59 7,539 0.39

Narcissistic personality 
disorder

2,954 0.64 8,306 0.43 2,872 0.59 7,208 0.37

OCD 7,028 1.53 17,988 0.93 5,934 1.23 15,526 0.79

PTSD 145,154 31.50 424,878 22.06 131,723 27.22 363,268 18.56
Psychotic disorder 34,924 7.58 110,150 5.72 31,115 6.43 112,009 5.72

Schizoaffective disorder 12,896 2.80 38,152 1.98 11,101 2.29 33,882 1.73

Schizophrenia 19,616 4.26 63,040 3.27 17,826 3.68 58,552 2.99

Abbreviations: PTSD, posttraumatic stress disorder; OCD, obsessive compulsive disorder; ADHD, Attention Deficit Hyperactivity Disorder.
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Results from Poisson Regression
Asian veterans had a higher risk of SA in both sex [men 
RR (1.43), CI (1.28,1.59); women RR (2.93), CI (2.41, 
3.51)] compared to white patients among veterans with all 
chronic pain conditions. The impact of ethnicity on SA is 
different between men and women with chronic pain: 
compared to non-Hispanic/Latino patients, Hispanic/ 
Latino veterans had a higher risk [RR (1.211), CI (1.10, 
1.33)] among women; and lower risk [RR (0.86), CI (0.83, 
0.89)] among men. Even though men are at a higher risk 
of SA in the entire cohort of chronic pain participants 

(Table 3), men with chronic headache disorders are at 
a lower risk of SA than women [RR (0.90), CI 
(0.70, 1.17)].

Chronic headache disorders are associated with an 
increased risk of SA, which was slightly higher in women 
[RR (1.64), CI (1.28, 2.09)] than in men RR (1.48), CI (1.37, 
1.59)]. TBI is associated with increased risk in men [RR 
1.67, CI (1.63, 1.71)] and women [RR 1.10, CI (1.01, 1.20)] 
(Table 4: without occurrence of headache). Concurrent 
chronic headache with TBI is associated with an increased 
SA risk compared to chronic headache or TBI alone in both 
men and women (Table 4). Men with TBI and headache are 
at a higher SA risk than women [men RR (2.82) CI (2.60, 
3.05), women RR (2.16), CI (1.67,2.78)].

It is worth noting that men with anxiety alone and 
women with OCD alone have no association with SA risk, 
but when these conditions are concurrent with chronic head-
ache, SA risk significantly increased (Table 4).

Discussion
In this largest study examining SA among veterans with 
different chronic pain disorders, we found that patients with 
chronic headache had a higher risk of SA than those with other 
chronic pains. Specifically, women with chronic headache are 

Table 2 The Distribution of Different Types of Chronic 
Headaches Among Participants

N % In 
Headache

% In All 
Cohort

Migraine 231,463 50.23 7.13

Tension headache 40,482 8.78 1.25
Trigeminal neuralgia 23,108 5.01 0.71

Cluster headache 3,813 0.83 0.12

Post traumatic 
headache

3,128 0.68 0.10

Other non-specific 

headache

369,200 80.11 11.37

Figure 2 Incidence of suicide attempts for veterans with chronic pain (2001–2010).
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at a higher risk than men. This is consistent with existing 
literature that women tend to attempt suicide more often than 
men, but men tend to die by suicide more than women.37 This 
differential in outcomes is largely due to the choice of method; 
that is, men tend to use more lethal means, such as firearms 
when attempting suicide, whereas women tend to methods, 
such as drug overdose.38 It is worth noting that overall veter-
ans are more likely to use firearms in SA than the general 
population, and approximately 90% of SA by firearm result in 

death.39,40 In addition, we found that chronic headache con-
current with TBI heightened SA risk in both men and women, 
but the increased risk was more pronounced in men. In this 
cohort, men with chronic headache and TBI were almost three 
times more likely to have attempted suicide, whereas women 
were more than twice as likely to have attempted suicide. It is 
possible that higher suicide risk attempt in men with chronic 
headache and TBI is attributed to the severity of TBI and pain, 
and/or poor executive functioning associated with TBI, 

Table 3 The Estimated Relative Risks of Suicide Attempts Using Poisson Regression Model in All Chronic Pain Patients

All Chronic Pain Veterans

Age at diagnosis 0.978 (0.977,0.979)*

Gender Male (Ref=Female) 1.33 (1.3,1.36)*

Race (Ref=White)

Asian 1.64 (1.49,1.8)*
Black 0.96 (0.95,0.98)*

Unknown 0.78 (0.75,0.8)*

Ethnicity (Ref=Not Hispanic/Latino)

Hispanic/Latino 0.88 (0.86,0.91)*

Unknown 0.37 (0.35,0.38)*
Chronic Headache 1.47 (1.37,1.58)*

Without occurrence of Headache With occurrence of Headache

TBI 1.61 (1.58,1.65)* 2.62 (2.42,2.82)*

Psychiatric Conditions:

Adjustment disorder 1.58 (1.55,1.61)* 2.31 (2.15,2.49)*

Antisocial personality 2.29 (2.23,2.35)* 2.56 (2.36,2.78)*

Anxiety 0.96 (0.94,0.99)* 1.55 (1.43,1.67)*

ADHD 1.16 (1.1,1.21)* 1.83 (1.67,2.01)*

Bipolar disorder 2.86 (2.81,2.92)* 3.42 (3.17,3.69)*

Borderline personal 2.5 (2.44,2.57)* 4.21 (3.89,4.56)*

Delusional disorder 1.19 (1.14,1.24)* 1.97 (1.8,2.16)*

Dependent personality 1.55 (1.5,1.61)* 2.28 (2.1,2.49)*

Depression 4.76 (4.62,4.91)* 8.21 (7.89,8.55)*

Narcissistic personality 1.1 (1.06,1.15)* 1.78 (1.63,1.95)*

OCD 1.25 (1.2,1.3)* 1.74 (1.59,1.9)*

PTSD 1.67 (1.64,1.7)* 2.35 (2.18,2.54)*

Schizoaffective disorder 1.37 (1.34,1.41)* 1.72 (1.58,1.87)*

Schizophrenia 1.45 (1.41,1.48)* 2.04 (1.89,2.21)*

Note:*Significant in level of 0.05. 
Abbreviations: PTSD, posttraumatic stress disorder; OCD, obsessive compulsive disorder; ADHD, Attention Deficit Hyperactivity Disorder.
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whereas higher suicide risk in women with chronic headache 
alone is attributed to catastrophizing pain. Differences may 
also exist in social determinants of health, socio-economic 
factors, homeless status, sleep problems, hormonal changes, 
and other health issues that are difficult to evaluate using this 
administrative database.

Our study examined the annual incidence based on phy-
sician diagnosed SA in chronic head, neck, back and other 
pain over a decade time span. Each year, SA incidence was 

consistently the highest in those with chronic headache than 
any other non-headache chronic pain conditions. 
A transitory increase in SA was noted across all types of 
chronic pain conditions within 2005. The cause of this spike 
is unclear and may merit further investigation, but given that 
this spike was consistent across all chronic pain conditions, 
it is most likely a historical artifact unrelated to our research 
question (eg it is possible that the changes in deployment 
patterns or veteran resources may have contributed to this 

Table 4 The Estimated Relative Risks of Suicide Attempts Using Poisson Regression Model as Stratified by Sex

Male Chronic Pain Veterans Female Chronic Pain Veterans

Age at diagnosis 0.978 (0.977,0.979)* 0.978 (0.976,0.98)*

Race (Ref=White)

Asian 1.43 (1.28,1.59)* 2.93 (2.41,3.51)*
Black 0.99 (0.97,1.01) 0.79 (0.75,0.84)*

Unknown 0.76 (0.73,0.78)* 0.91 (0.84,0.98)*

Ethnicity (Ref=Not Hispanic/ 

Latino)
Hispanic/Latino 0.86 (0.83,0.89)* 1.21 (1.1,1.33)*

Unknown 0.38 (0.36,0.39)* 0.3 (0.25,0.35)*

Chronic Headache 1.48 (1.37,1.59)* 1.64 (1.28,2.09)*

Without occurrence of 

Headache

With occurrence of 

Headache

Without occurrence of 

Headache

With occurrence of 

Headache

TBI 1.67 (1.63,1.71)* 2.82 (2.6,3.05)* 1.1 (1.01,1.2)* 2.16 (1.67,2.78)*

Psychiatric Conditions:

Adjustment disorder 1.58 (1.55,1.61)* 2.43 (2.24,2.64)* 1.6 (1.51,1.7)* 2.25 (1.76,2.89)*

Antisocial personality 2.43 (2.37,2.5)* 2.66 (2.44,2.91)* 1.71 (1.52,1.93)* 1.68 (1.27,2.23)*

Anxiety 0.99 (0.97,1.01) 1.6 (1.47,1.74)* 0.73 (0.67,0.79)* 1.63 (1.26,2.09)*

ADHD 1.14 (1.08,1.21)* 1.64 (1.48,1.83)* 1.2 (1.05,1.37)* 2.53 (1.94,3.3)*

Bipolar disorder 2.86 (2.8,2.93)* 3.47 (3.19,3.77)* 2.33 (2.17,2.51)* 3.56 (2.77,4.58)*

Borderline personal 2.15 (2.09,2.22)* 3.73 (3.42,4.07)* 4.75 (4.41,5.11)* 7.8 (6.05,10.07)*

Delusional disorder 1.19 (1.14,1.24)* 2.06 (1.87,2.27)* 1.29 (1.13,1.47)* 1.72 (1.29,2.3)*

Dependent personality 1.63 (1.56,1.69)* 2.37 (2.16,2.6)* 1.23 (1.08,1.39)* 2.43 (1.86,3.16)*

Depression 4.68 (4.54,4.83)* 8.47 (8.12,8.84)* 6.34 (5.34,7.6)* 7.78 (6.49,9.33)*

Narcissistic personality 1.12 (1.07,1.16)* 1.85 (1.68,2.04)* 1.56 (1.34,1.81)* 1.73 (1.3,2.3)*

OCD 1.28 (1.22,1.33)* 1.75 (1.59,1.94)* 1.02 (0.9,1.15) 2.07 (1.59,2.69)*

PTSD 1.63 (1.6,1.66)* 2.27 (2.1,2.46)* 2.03 (1.89,2.17)* 2.89 (2.25,3.72)*

Schizoaffective disorder 1.39 (1.35,1.43)* 1.75 (1.6,1.92)* 1.25 (1.14,1.37)* 1.83 (1.41,2.37)*

Schizophrenia 1.47 (1.43,1.51)* 2.03 (1.86,2.21)* 1.29 (1.18,1.42)* 2.2 (1.7,2.84)*

Note:*Significant in level of 0.05. 
Abbreviations: PTSD, posttraumatic stress disorder; OCD, obsessive compulsive disorder; ADHD, Attention Deficit Hyperactivity Disorder.
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spike). As the present study looks only at medically con-
firmed SA within EHR data rather than broader community 
survey reports, it is likely that the rate of SA represented in 
this study is lower than previously reported.22 Not all SA 
result in medical interventions. Veterans may acknowledge 
intent more readily in an anonymous survey than directly to 
their health care provider; subsequently, some suicidal beha-
viors simply are never reported to medical providers.41 

Clinicians may differ in their willingness to examine and 
ability to elicit intent to self-harm from patients who present 
for care. While suicide underreporting is a perennial pro-
blem in the field of suicide prevention, including only medi-
cally documented SA increases the internal validity of our 
findings.

Chronic headache is characterized by unique neurobiolo-
gical and psychological factors that may distinctly contribute 
to suicide risk in veterans with TBI. Chronic head pain tends to 
be particularly debilitating even beyond the general experience 
of chronic pain, as it is uniquely characterized by a severe 
limitation of self-efficacy due to an associated sense of sub-
jective helplessness.42 fMRI findings in patients with chronic 
migraine showed that higher headache frequency is associated 
with aberrant connectivity in Salience and Executive networks 
as well as intranet network connectivity.43,44 Chronic head-
ache concurrent with TBI likely further compromises execu-
tive functioning and/or increases feelings of helplessness, 
while decreasing top-down inhibition of behavior. At the 
biomolecular level, we postulate that the etiopathogenic 
mechanism of SA in this population is associated with chronic, 
exacerbated neuroinflammatory process associated with both 
chronic headache/migraine, TBI, and SA.9

Conclusion
This is the largest retrospective VA study that afforded the 
opportunity to examine the impact of chronic headache 
and chronic headache concurrent with TBI on the SA risk 
in men and women, while accounting for demographic 
factors and psychiatric comorbidities. This study sheds 
new light on the higher risk of SA in veterans with chronic 
headache disorders with and without TBI, as compared to 
other chronic pain conditions. Specifically, women with 
chronic headache are at a higher risk than men, and 
chronic headache concurrent with TBI further increases 
SA risk, especially in men.

Clinical Implication
Necessary suicide screening precautions should be taken for 
veterans with chronic headache disorders with or without 

concurrent TBI. Even if chronic headache disorders are only 
a red flag, it is imperative for clinicians to attend to this as 
veterans typically speak more freely about headache than 
other symptoms, such as mental health issues. Veterans 
could also benefit from empathetic listening by clinicians 
when there is a lack of effective therapy for suicide preven-
tion. We suspect that many of these patients with chronic 
headache disorders and TBI likely have undiagnosed 
chronic post-traumatic headache. Untreated or undertreated 
post-traumatic headache could further potentiate SA risk. 
Furthermore, our findings highlight the importance of 
addressing chronic head pain and TBI sequela. VA/DoD 
Best Practice recommends using multidisciplinary care 
approaches that integrate behavioral health care into the 
management of chronic pain and TBI. Cognitive 
Behavioral Therapy for Chronic Pain (CBT-CP) has been 
shown to improve quality of life for a variety of chronic pain 
conditions. Having behavioral health targeted for chronic 
headache and embedded into neurology or headache clinics 
could reduce barriers to care, such as transportation and 
referral delays.45–47 Lastly, given that chronic headache 
concurrent with TBI affected men more than women in 
SA, additional resources for suicide prevention in male 
veterans with TBI and headache are warranted.

Strengths and Limitations
Strengths
First, this longitudinal retrospective study examined an 
extremely large cohort of veterans with chronic pain over 
a decade. Very few studies have the power to examine risk 
for SA while stratifying for sex among patients with dif-
ferent types of chronic pain conditions. Second, utilizing 
physician verification of chronic pain, TBI, and SA offers 
enhanced confidence in identifying diagnosis as compared 
to using questionnaire-based survey.

Limitations
Our data lacked specificity regarding the duration and 
severity of chronic headache, TBI, and/or mental health 
conditions. We acknowledge that confounding variables 
such as life stress, psychological vulnerabilities (eg, hope-
lessness, impulsivity), sleep disturbance, concomitant 
medications, employment and marital status, and other 
social determinants of health may influence the associa-
tions between pain and suicidal behavior. Given that the 
comparison group in this analysis has other chronic pain 
conditions and not healthy control, it is less likely that the 
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association we identified is spurious. The definition of 
chronicity using claim data may not always reflect the 
true characteristics of pain duration. For example, defining 
chronic headaches in this manner does not differentiate 
between a person who may have 2 headaches per month 
from someone who has more than 15 headaches per 
month. However, most likely those with persistent head-
ache would have continued to follow up with their treating 
physicians. While this study captured medically confirmed 
SA, TBI, and chronic pain conditions using a broad range 
of ICD-9 codes, it is difficult to compile a completely 
comprehensive list of all possible ICD-9 codes to capture 
all patients with SA and different chronic pain conditions. 
It should be noted that EHR was only examined from 2000 
to 2010, some veterans may have received a chronic pain 
diagnosis in years prior to this review, which could con-
tribute to an underestimate of annual SA incidence at the 
beginning of the decade, the impact of this is likely low as 
we did not observe a significantly lower incidence in the 
first few years of the decade. In addition, patients who 
were lost to follow-up or chose to receive care outside the 
VHA system after their initial pain diagnoses were not 
included in our study. Finally, the use of physician verifi-
cation for different types of pain, mental health, and SA 
may have resulted in underrepresentation. Historically, 
accurate reporting of suicide and suicide-related behaviors 
has been artificially low in most settings due to a number 
of factors including misclassification, fear and stigma, or 
a combination of factors.48–50 Caution should also be taken 
when generalizing studies on veterans to the civilian popu-
lation. The veteran population is primarily comprised of 
males. Patients with the VHA tend to be of higher acuity 
than the civilian population due to their unique military or 
combat experiences contributing to their medical condi-
tions. Despite these limitations, the present study high-
lights the importance of chronic headache disorders and 
TBI in increasing SA risk.
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