Effects of Physical Exercise Training on Central Nociception
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Introduction/Background

- Prevalence of chronic pain in Canadian population older than 18 years of
age is estimated to be 18.9%.> Among all chronic pain conditions, low back
pain is considered to be the most common.

- Previous research has demonstrated that physical exercise (PE) training is
one of the few interventions reliably showing positive effects in the
management of chronic low back pain (CLBP).

- Unfortunately, we still know very little of the mechanisms underlying the
therapeutic effects of exercise therapy.

- Physical exercise could strengthen back muscles and thereby reduce back
pain

- Physical exercise might reduce a general state of hyperalgesia sustained by
central nervous system (CNS)

Study Purpose/Obijective

Aim of Investigation: To better understand the effects of PT training on
general pain sensitivity

Hypotheses:

If physical exercise mainly exerts its effect through the CNS, then we should
expect pain sensitivity as indexed by quantitative sensory tests (QST) to be
affected.

Conversely, if physical exercise exerts its effect through a specific
strengthening of the back muscles, then we should not see any effect of
exercise training on QST tests, but rather an increase in back muscle strength

Pain, psychological variables and quantitative sensory tests would benefit
from physical exercise treatment.
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Questionnaires:

- Canadian minimum dataset for chronic low back pain (NIH)
- Oswestry low back pain disability questionnaire

- Pain Catastrophizing Scale (PCS)

- Tampa Scale of Kinesiophobia (TSK)

- Beck Depression Inventory (BDI)

- State-Trait Anxiety Inventory (STAI)

Physical Exercise Training Program:

- 1 week prior to beginning the 14-week regimen each participant underwent
a complete physical evaluation session

- 1 week following this evaluation, participants completed a 2-week
familiarization period with an emphasis on correct posture and exercise
execution

- Following familiarization phase, participants’ VO2max and 1RM were
assessed to establish training intensity for the remaining 12 weeks

Methods

Participants:

- Twelve participants (11 females, 1 male, mean age = 47) successfully completed
fourteen weeks of personalised physical exercise training. They also completed
various psychological questionnaires, and their pain sensitivity thresholds were
measured at the beginning and upon the completion of exercise therapy.

QST:

- Pressure pain thresholds (PPTs) assessed by applying a Wagner algometer three
times on the nail of each thumb. The range of pressure increase was 0kg to 5kg.

- Temporal summation (TW) assessed by applying repetitive nociceptive stimuli
with the Owen Mumford NeuroPen Device

- Thermal Threshold assessed by applying a thermode to four demarcated sites on
the internal surface of the participants left forearm using a TSA-Il unit.
Temperatures varied from 32 degrees Celsius to 49 degrees Celsius.

Results

Change in quantitative sensory assessments following physical exercise intervention. (n=12)

Quantitative Sensory Initial Assessment Post Intervention Assessment p
Testing Mean (SD) Mean (SD)

PPT 5.17(1.57) 5.43 (1.85) 0.659
Thermal Threshold 46.48 (1.63) 47.08 (1.68) 0.188*
Pain after 1 pinprick 8.46 (10.84) 3.46(5.99) 0.088*
Temporal Summation after 21.81(26.27) 15.83 (20.91) 0.547
10 pinpricks

Note. PPT= pressure pain threshold.
*p < 0.1 (2-tailed)

Results

Change in psychological variables following physical exercise intervention.

Questionnaire Initial Assessment Post-intervention 4]

Mean (SD) assessment

Mean (SD)

Self-reported pain 4.33 (1.83) 2.42(1.24) 0.009**
intensity (n=12)
PCS (n=12) 14.50 (9.47) 8.83 (8.96) 0.005**
BDI (n=12) 11.08 (8.53) 6.67 (4.99) 0.085*
TSK (n=12) 23.25(7.19) 20(7.37) 0.083*
STAl-state (n=11) 26.73 (3.93) 27(3.44) 0.838
STAl-trait (n=10) 26.50 (3.59) 26.30(7.19) 0.902
Oswestry Disability 17.31(9.38) 11.63 (6.41) 0.050**
index (n=12)

** p < 0.05 (2-tailed)
*p<0.1(2-tailed)

Discussion:
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- Our study demonstrated a significant reduction in pain and positive results on
psychological assessments following a long-term physical exercise therapy. However,
we did not find any mediation of central pain processes suggesting an independent role

- Significant changes in psychosocial factors such as catastrophic thinking, perception of of psychological factors and pain centralization mechanisms.

disability due to pain, and marginally significant improvements in kinesiophobia scores
and depressive symptoms; these findings support prior studies showing beneficial
effects of PE on psychological variables*

- Future directions for the current study is to include a randomly-allocated wait-list

- No significant changes in QST unlike previous research has demonstrated?* o
control condition

- Unable to replicate previous findings of a substantial effect of PE on temporal

summationl. - Future research could test whether changes in pain sensitivity following a long-term

physical exercise program assessed by QST act as a moderator between psychosocial

- Marginally significant increase in thermal thresholds factors and self-reported pain.




