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Table 1 Similarities and differences of brain activations between active and passive exercise
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&3 B3 HAR ERXZIE 1 22) F >N Wezl>F ) =3
A R TR SCHR
g 2Hz PET / cMl1. cSl. ¢S2. SMA. iC / [53]

HVRIEE)
T &K fMRI iSM. SMA. S2 ¢SM., iC / [43]

HEZ8) 4Hz

FHHAEE 02Hz MEG Ml / SMA. PPC. cS2. iS2 [54]
o)

FHE5kA  1Hz  fMRI ¢SM. SMA. iC. PMC. IPL / / [55]
izzh

FHiKA 1Hz MRI c¢SM. iSM. SMA. cS2. iS2. cP / [16]
iz3)) bC. basal ganglia. ¢THL

FE T 0.3Hz MEG Ml / / [56]
Z3)

PE5eY 04Hz fMRI insula SMA. cMl. cSI. cS2. CMA. iS2 [44]
i PMC. cerebellum

BRETT 0.6Hz fMRI cMI. insula. cP iMI. cS1. cSMA. iC / [57]
H

PRXH 1.25Hz fMRI / S1. SMA. putamen. insula. ACC. dIPFC [58]
it THL. CMA. PMC. cerebellum.

XUBRJEAH 0.5Hz fMRI SPL. MI1. CMA. insula. SMA. vermis OC. SFG. PMC. caudate nucleus. [59]
1Z4) LG. MOG amygdala. MCC. angular gyrus

BHATE 1Hz PET SI. SMA. cerebellum Ml / [60]
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B (/M) ;s OC, olfactory cortex, MiJZJZ; SFG, superior frontal gyrus, %fi [-[f]; caudate nucleus, FEARA%; amygdala, #5{-#%; MCC,
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-, BRI R TR
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Analgesic Effects of Active Exercise and Passive Exercise and Their
Mechanisms”

CHEN Yu-Xin"?, LU Xue-Jing"", HU Li'?
(VCAS Key Laboratory of Mental Health, Institute of Psychology, Beijing 100101, China;
DDepartment of Psychology, University of Chinese Academy of Science, Beijing 100049, China)

Abstract Both active exercise and passive exercise are effective in reliving various acute and chronic pain. The
analgesic effect induced by active exercise is more effective than that induced by passive exercise. Based on the
discussion of the underlying mechanisms of exercise-induced analgesia, this review highlights the possible
reasons that explain the differences between the two types of exercises in terms of their effectiveness. Specifically,
by comparing the motor descending pathway and the somatosensory/proprioception ascending pathway between
active exercise and passive exercise, the possible physiological (i.e., the peripheral nerve system and the central
nerve system) and psychological (i.e., cognition and emotion) mechanisms involved in pain modulation between
the two are fully discussed. Owing to a lack of the motor descending pathway and the limited muscle activation
during the movement execution, passive exercise triggers less release of analgesic substances and a weaker pain
modulation at cortical level, when compared with active exercise. In addition, passive exercise can barely evoke
positive emotion or distract the attention away from pain. The lack of sense of agency and having less sense of
ownership along with passive exercise further negatively affect the analgesic effect. Drawing upon the evidence,
we point out the limitations of current studies in this field and suggest future research directions for a better

understanding of exercise-induced analgesia.
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