Trauma and Pain Sensitization in Youth with Chronic Pain
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Table 1: Cohort Characteristics

Background

 Pediatric chronic pain (pain lasting = 3 months) is highly comorbid with
internalizing mental health conditions, including posttraumatic stress
symptoms (PTSS), anxiety, and depression [1-4].

« PTSS, including re-experiencing intrusive memories, alterations in cognition

and mood, hyperarousal, and avoidance, could lead to altered neuronal Age, M (SD) 14.3 (2.3) 13.9(2.4) 14.56 (2.1) 0.05

processing, pain sensitization, and greater reports of pain [5]. Gender (female), N (%) 131.0 (68.9) 62.0 (70.5) 63.0 (72.4) 0.87
. Additionally, tr'c.n.Jma—indu.ced aIteratiops to corticolimbic cir.cuitry.may result Ethnicity (white), N (%)  145.0 (76.3) 73.0 (83.0) 66.0 (75.9) 0.22

in altered cognitive-emotional processing, thereby influencing pain

sensitivity.

Income (>$90,000), N 105 (55.3) 49 (55.7) 52 (59.8) 0.57

 Pain catastrophizing (i.e., the tendency to magnify, ruminate and feel helpless (%)

regarding the threat of pain [6]), may lead to increased bodily sensations, Self-Reported Symptoms, M (SD)

which could potentially lead to higher pain intensity and pain sensitivity Anxiety Symptoms 31.0 (20.9) 19.7 (15.3) 42.3 (20.3) <0.001

followi inful stimulus [7].

I Depressive Symptoms 9.7 (6.4) 6.4 (5.0) 12.9 (6.0) <0.001
* The relationship between PTSS and pain sensitization in youth with chronic PTSS 16.8 (16.9) 4.3 (3.8) 29.5 (15.5) <0.001

pain are not known. Cold-Pressor Task, M (SD)

, , . Pain Expectation 3.7 (1.2) 3.1(2.0) 4.4 (2.1) <0.001
We hypothesized that youth with greater PTSS would demonstrate higher =
state pain catastrophizing, greater expected and experienced pain, and lower State Catastrophizing 4.6 (5.1) 2.8 (3.6) 6.7 (5.7) <0.001
pain thresholds as compared to youth with lower PTSS and chronic pain. (Before) C12)
Pain Threshold 2.7 (1.6) 2.3 (1.6) 3.0(1.4) 0.001
(minutes)
Objectives Pain Intensity 4.1 (2.3) 4.3 (2.4) 4.1 (2.2) 0.72
State Catastrophizing 4.9 (5.6) 3.9 (4.6) 6.1 (6.4) 0.01

* Inthe present study, we examined the relationships between PTSS, state pain (After)

catastrophizing, pain intensity, and pain thresholds in youth with chronic pain.

Higher PTSS (8 =0.35, t(157) — 3.31, p = 0.001) were associated with greater state
pain catastrophizing prior to the CPT. PTSS explained 20% of the variance in pain
catastrophizing about the CPT-related pain.

Methods

 Older youth (B =0.31, t(159) = 3.88, p < 0.001, R2=0.11) with higher PTSS (8 =
0.24, t(159) = 2.19, p = 0.03, R2=0.04) had higher pain thresholds; thereby, they
were able to submerge their hand for a longer period during the CPT.

* Youth (n=190) aged 10-18 years were recruited from outpatient
multidisciplinary chronic pain programs. Youth were eligible if they identified
as having chronic pain, without underlying disease.

 Higher PTSS (8 =0.24, t(159) = 2.10, p = 0.04) were associated with higher state
pain catastrophizing after the CPT. PTSS explained 8% of the variance in pain
catastrophizing about the CPT-related pain.

 PTSS, anxiety and depressive symptoms, state pain catastrophizing, and pain
intensity were assessed using psychometrically-sound questionnaires: Child
PTSD Symptom Scale (CPSS-V), Revised Child Anxiety and Depression Scale
(RCADS), Pain Catastrophizing Scale (PCS), and Numerical Rating Scale (NRS).

* None of the variables were associated with pain intensity ratings following the
CPT (F(6,157) = 0.86, p = 0.53).

 Youth also underwent a cold-pressor task (CPT). Prior to the task, they
reported on their expected pain intensity and state pain catastrophizing.
During the task, their pain threshold (length of time in the water) was
recorded. After the task, their pain intensity score and state pain
catastrophizing score were again recorded.

Hierarchical linear regression analyses were performed to examine whether:

PTSS were associated with pain intensity before and after the cold pressor
task;

2. PTSS were associated with pain tolerance; and 3) PTSS were associated
with state pain catastrophizing before and after the cold pressor task.

o Analyses were controlled for age, gender, ethnicity, anxiety, and depressive

symptoms.
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Conclusions

Higher PTSS were associated with greater state catastrophizing and greater
pain thresholds, as compared to individuals with lower PTSS, after accounting
for age, gender, ethnicity, anxiety and depressive symptomes.

A recent meta-analysis of pain processing and perception revealed that
individuals with combat-related trauma showed significant increases in
thresholds for pain [8], resembling youth with higher PTSS.

Re-experiencing pain in youth with chronic pain and higher PTSS may be
associated with increased symptoms of hyperarousal and magnification.
Moreover, their heightened pain-related anxiety may be associated with
greater dissociation and pain avoidance, resulting in higher pain thresholds.

Stress-induced analgesia may also underlie the increased pain threshold
observed in youth with higher PTSS. Stress-induced analgesia can trigger a
network of brain responses, resulting in the activation of hyperarousal [9-10],
thereby perpetuating chronic pain conditions in youth.

Mutually maintaining feelings of hyperarousal and dissociation correspond to
alterations in corticolimbic activity. Continuous activation and de-activation of
corticolimbic networks may lead to structural changes within these brain
regions that are associated with the chronification of pain [11-15].

Managing PTSS in youth clinically may prevent corticolimbic changes, which
may in turn interrupt the persistence of chronic pain.

References

Asmundson GJ, Coons MJ, Taylor S, Katz J. PTSD and the experience of pain: research and clinical implications of shared vulnerability
and mutual maintenance models. Can J Psychiatry 2002;47(10):930-937.

Bosco MA, Gallinati JL, Clark ME. Conceptualizing and Treating Comorbid Chronic Pain and PTSD. Pain Res Treat 2013;2013:174728.
Noel M, Wilson AC, Holley AL, Durkin L, Patton M, Palermo TM. Posttraumatic stress disorder symptoms in youth with vs without
chronic pain. Pain 2016;157(10):2277-2284.

Otis ID, Keane TM, Kerns RD. An examination of the relationship between chronic pain and post-traumatic stress disorder. J Rehabil
Res Dev 2003;40(5):397-405.

Vinall J, Pavlova M, Asmundson GJ, Rasic N, Noel M. Mental Health Comorbidities in Pediatric Chronic Pain: A Narrative Review of
Epidemiology, Models, Neurobiological Mechanisms and Treatment. Children (Basel) 2016;3(4).

Neville A, Soltani S, Pavlova M, Noel M. Unravelling the Relationship Between Parent and Child PTSD and Pediatric Chronic Pain: the
Mediating Role of Pain Catastrophizing. J Pain 2018;19(2):196-206.

Holley AL, Wilson AC, Noel M, Palermo TM. Post-traumatic stress symptoms in children and adolescents with chronic pain: A topical
review of the literature and a proposed framework for future research. Eur J Pain 2016.

Tesarz J, Baumeister D, Andersen TE, Vaegter HB. Pain perception and processing in individuals with posttraumatic stress disorder: a
systematic review with meta-analysis. Pain Rep 2020;5(5):e849.

Manning BH. A lateralized deficit in morphine antinociception after unilateral inactivation of the central amygdala. J Neurosci
1998;18(22):9453-9470.

Nishith P, Griffin MG, Poth TL. Stress-induced analgesia: prediction of posttraumatic stress symptoms in battered versus nonbattered
women. Biol Psychiatry 2002;51(11):867-874.

Hubbard CS, Khan SA, Xu S, Cha M, Masri R, Seminowicz DA. Behavioral, metabolic and functional brain changes in a rat model of
chronic neuropathic pain: a longitudinal MRI study. Neuroimage 2015;107:333-344.

Miller JV, Andre Q, Timmers |, Simons L, Rasic N, Lebel C, Noel M. Subclinical post-traumatic stress symptomology and brain structure
in youth with chronic headaches. Neuroimage Clin 2021;30:102627.

Mutso AA, Petre B, Huang L, Baliki MN, Torbey S, Herrmann KM, Schnitzer TJ, Apkarian AV. Reorganization of hippocampal functional
connectivity with transition to chronic back pain. J Neurophysiol 2014;111(5):1065-1076.

Simons LE, Pielech M, Erpelding N, Linnman C, Moulton E, Sava S, Lebel A, Serrano P, Sethna N, Berde C, Becerra L, Borsook D. The
responsive amygdala: treatment-induced alterations in functional connectivity in pediatric complex regional pain syndrome. Pain
2014;155(9):1727-1742.

Vachon-Presseau E, Tetreault P, Petre B, Huang L, Berger SE, Torbey S, Baria AT, Mansour AR, Hashmi JA, Griffith JW, Comasco E,
Schnitzer TJ, Baliki MN, Apkarian AV. Corticolimbic anatomical characteristics predetermine risk for chronic pain. Brain 2016;139(Pt
7):1958-1970.

Acknowledgements

Canadian Institutes of Health Research Strategy for Patient Oriented Research
(1041605) Shaikh Family Research Award (1042861) Alberta Children's Hospital
Research Institute. Dr. Miller is supported by the Alberta Children’s Hospital
Research Institute & Vi Riddell Children’s Pain & Rehabilitation Program.



