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Key Findings
1. TBI, Pain and Deployment. LIMBIC-CENC researchers have identified that deployed Service Members were more likely to have diagnoses of back pain and headache, while non-deployed personnel were more likely to have diagnoses of other musculoskeletal pain.1 The most common types of pain among Service Members and Veterans with mTBI were headaches/migraines, back pain, and arm, leg, and/or joint pain.2 Headache risk increases with more lifetime mTBIs and reaches 78% prevalence with 3 or more mTBIs.3
2. TBI, Pain and Mediating Health Conditions. LIMBIC-CENC researchers have identified little evidence that Service Members’ and Veterans’ mTBI history is directly related to their chronic pain; rather, PTSD, anxiety, depression, insomnia, arthritis, and extracranial injuries are more directly related to chronic pain.2 Given the linkage between TBI and development and response to mental health conditions however, TBI must still be considered. Veterans’ neuroimaging data indicate that chronic pain is associated with decreased functional connectivity in select brain networks that mediate pain. Veterans PTSD symptom severity, history of deployment TBI, and sleep quality predicted pain-related interference with day-to-day functional activities.4 TBI, PTSD and depression diagnoses were associated with Veteran chronic pain disability ratings.5
3. MTBI and Pain Phenotypes. Service Members’ and Veterans’ with a mTBI history who are Female sex, Black racial identity, Hispanic/Latino ethnicity, and younger age may have a higher risk of headache.3 Baseline pain scores were generally higher in Veterans with mild TBI and five preliminary pain phenotypes were identified: (a) simple low impact stable pain, (b) complex low impact stable pain, (c) complex low impact worsening pain, (d) complex moderate impact worsening pain, and (e) complex high impact stable pain.5
4. TBI, Pain and Opioid Treatment. Opioid prescribing patterns for pain management did not appear to differ for Veterans with or without TBI.7, 8 About 80% of Service Members and Veterans with pain initially received at least one non-opioid therapy.7 About 20% of Service Members and Veterans with TBI and pain received short-term opioid therapy, while only 3% received long-term opioid therapy.7 About 90% of Veterans with TBI treated with long-term opioid therapy had moderate to extreme levels of pain, PTSD symptoms, sleep disturbance, and suicidal ideation.7 Similarly, Service Members and Veterans with mTBI in the ‘complex moderate impact pain with worsening’ and ‘complex high impact pain’ phenotypes had significantly higher probabilities for use of psychotropics, opioids, and interventional pain than those with no TBI.6
Clinical Impact
· Chronic Pain as a Complex, Multidimensional Condition. LIMBIC-CENC findings demonstrate that chronic pain has a myriad of causes and contributing factors, with the role of isolated mTBI being minimal. Mental health conditions have a stronger relationship to chronic pain than mTBI history. Given the complexity and overlap of chronic pain symptoms with other comorbid mental health conditions, and the interactions between TBI and the development and response to mental health conditions, Service Members and Veterans with mTBI will benefit most from a comprehensive assessment and holistic treatment approach that includes multimodal pain management. Modulation of brain networks through biofeedback or other means to reduce pain and improve brain function seems an appealing treatment approach, however more research is needed to formulate clinical recommendations.
· CPGs Recommend Against Prescribing Opioids to Veterans. Opioid prescribing patterns did not differ between Veterans with or without TBI. Only 3% of Veterans with TBI in the VHA were treated long-term with opioids, which provides evidence of strong adherence with VA-DOD Pain CPG recommendations.
· TBI and Pain Phenotypes. LIMBIC-CENC research will further develop and validate TBI and pain phenotypes using the PLS longitudinal data to better incorporate contributing mental health factors that can lead to the development of personalized pain rehabilitation programs that are tailored to the nuances of each Veterans pain profile. 
Primary Knowledge Translation Products
· LIMBIC-CENC provides a repository of information on Pain and TBI for SMs, Vs, and Families and Pain and TBI for Clinicians.
· The Abstract Veterans TBI Health and Outcomes Podcasts provides evidence-informed and real world patient, family and clinician perspectives on assessing and self-managing TBI and pain.
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