Meditation in motion: Tai Chi and its effects on chronic pain

Introduction

Defined as an unpleasant sensory and emotional experience associated with, or resembling
that associated with, actual or potential tissue damage,! pain is not only a symptom of
disease but a recognised medical condition in its own right.[>3! It represents a complex and
multifaceted phenomenon at the intersection of physiology and psychology. Its chronic
form is characterised by discomfort persisting beyond the typical healing period — defined as
three months or more.[* Chronic pain broadly encompasses both primary pain syndromes
(e.g., fibromyalgia) as well as pain secondary to an underlying disease or injury such as
osteoarthritis or postherpetic neuralgia,’® and is estimated to affect over 27 million adults in
the UK.[®! As a result, the condition has a considerable economic impact in terms of
treatment costs and the loss of productivity!”! but the most compelling argument for
treating pain is the humanitarian one. Pain is an immediately recognisable emotional
phenomenon that transcends cultural boundaries; its universal regard as a negative

experience establishes that its alleviation is therefore moral and worthwhile.

Chronic pain is challenging to treat successfully. Most current pharmacological therapies are
ineffective,® and many have adverse effects which worsen quality of life.[>1% Paradoxically,
some even worsen pain. Opioids for example may lead to hyperalgesia,’**! a phenomenon in
which a person becomes sensitised to pain and experiences it to a greater degree. Owing to
a growing recognition of the limited effectiveness of conventional pharmacological
approaches, it is becoming increasingly important to explore alternative strategies to
address chronic pain. This essay examines one such approach — Tai Chi — and explores its

efficacy, application, and feasibility as a treatment modality for chronic pain.

What is Tai Chi?

Tai Chi is an ancient Chinese martial art based on gentle, flowing, circular patterns of
movement (Figure 1). Inspired by avian elegance and feline agility observed in nature, its
choreography combines dynamic routines with static postures, placing strict emphasis on
faithful replication of these movements. Instruction manuals also emphasise the importance
of internal thought and imagery to guide focus, such as “the breath is even... [and] the
heavenly pull is always maintained.”!*?! A central concept during these routines is that the

body remains light and agile despite being placed under strain, a phenomenon referred to
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as Song, loosely translated as relaxation but more accurately described as a balanced state
of tone.'3l What results is a unique form of meditative exercise that both demands and

develops focus, balance, and proprioception.

Figure 1. Painting depicting various patterns of movement (taolu), found in Chenjiagou, a

village situated in the Henan Province of Northern China, home of the Chen style of Tai Chi.

Image credit: CC BY 4.0.

Tai Chi’s original name is taijiquan, a romanised compound of tai (supreme), ji (pole,
ultimate), and quan (fist).[*>) While this directly translates to an impactful-sounding supreme
ultimate fist, the supreme ultimate instead refers to a higher understanding of the universe
(taiji) which is then applied to the fist in martial arts form. Tai Chi’s movement sequences
involve harnessing the power of these principles that govern the natural world. Its core
philosophy bases itself around the harmonising yet mutually opposing interactions of yin
and yang (Figure 2), a core principle of the religion of Taoism.!*>! To elaborate, the Taoist
belief is that taiji gives rise to yin and yang. Yang increases with motion and activity, yielding
to stillness when at its maximum, at which point yin begins to build. Stillness similarly

reaches its threshold and movement is again initiated. The two continue in opposing but
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complementary actions in perpetuity. Tai Chi, using its understanding of the duality of yin
and yang, guides movement to concentrate the body’s internal energy to cultivate yang,
leading to restfulness and tranquillity. This philosophy is exemplified in its fighting
techniques; Tai Chi as a style emphasises softness, acceptance, and redirection of attacks

rather than meeting an opposing force head-on.

Figure 2. The original 14t"—17t% century

taijitu (left) and its more modern and
recognisable adaptation (right). Both depict the mutual interaction of the two opposing

forces of yin and yang, the guiding philosophy of Tai Chi. Image credits: CC BY 4.0.

So, how can an ancient Chinese martial art help manage chronic pain? Despite historical
scepticism by the mainstream medical community, complementary and alternative
therapies — such as acupuncture — have long offered hope to chronic pain sufferers for
whom conventional medical treatment has been unsuccessful. However, the evidence base
for many of these alternative therapies is poor,! though the same may be stated for the
role of Western therapeutics in chronic pain management.®! Yet, there are examples of
modern medications that derive from ingredients historically used in herbal medicine. The
antimalarial drug artemisinin, for example, is isolated from sweet wormwood, a plant from
the Artemisia genus known in China as ginghao'*”) and used for millennia in traditional
Chinese medicine.['8! While not a herbal remedy, the esoteric Eastern spiritual origins of Tai

Chi might similarly attract scepticism. Despite its mystical philosophy and association with
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mist-covered mountains (Figure 3), the martial art focuses on practical sequences of
movements and meditation which may have direct application for the alleviation of chronic

pain.

Figure 3. Taoist monastery atop the Wudang Mountains, a sacred site in Taoist religion

renowned for the practice of Tai Chi. Image credit: CC BY 4.0, photograph by Seth Kramer.

Foundational Tai Chi practices focus on sequences of gentle weight-bearing movements
emphasising meditation, deep abdominal breathing, and range of motion. Meditation and
mindfulness may focus the mind and improve psychological wellbeing.[**! Controlled,
rhythmic abdominal respiration can modulate the autonomic nervous system,?% and
movement patterns may increase balance, flexibility, and posture. Each of these will be
discussed at length; however, to appreciate how changes in these phenomena may
ameliorate chronic pain, it is first necessary to outline the intricate and interconnected

physiology and psychology of pain.

The pain pathway
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Pain serves as the body’s internal alarm system, functioning to alert an organism to
potential tissue damage and facilitate avoidance behaviours to prevent further harm.?!]
Nociceptive signals are transmitted from peripheral receptors (e.g., in the skin) along
peripheral nerves into the central nervous system, where they are ultimately processed by
the brain.[?2 Throughout this transmission pathway, the signals can be modulated at various
stages. For instance, it is common practice to rub or apply pressure to injured areas. This
action generates additional sensory impulses which may block or inhibit some of the

nociceptive signals,?3! thereby reducing the perceived intensity of the pain.

At their final destination, sensory impulses may be perceived differently based on several
factors including mood, overall wellbeing, and prior experiences with pain.[?42°1 An
individual who is anxious, unwell, or otherwise distressed may experience heightened pain
perception.[?®! Conscious interpretation of the pain’s meaning also directly influences its
severity.?”l For example, muscle soreness the day following an intense workout is often
perceived as less distressing despite its severity, because it is interpreted as a normal and
beneficial consequence of exercise. The pain is understood, reducing anxiety about its
meaning and subsequently dampening the emotional, suffering component of pain.?8 The
term “soreness” itself reflects this perception, indicating a milder experience compared with
more distressing causes of pain. In contrast, if the same level of pain were to be felt
following surgery, trauma, or in association with cancer, it may well be perceived as more
severe. This phenomenon underscores the critical role of cognitive interpretation in

modulating the perceived intensity of pain.

Tai Chi and the mind-body connection

In chronic pain, the mind-body connection becomes dysregulated. In a susceptible
individual, peripheral pain sensitivity — an initial physiological response to injury — can lead
to central sensitisation through a series of maladaptive neurobiological changes. These
include the upregulation of excitatory glutamate receptors and downregulation of inhibitory
y-aminobutyric acid receptors in the spinal cord,?°! as well as the structural and functional
cerebral adaptations made in response to chronic neuroinflammation.?2 Importantly, this
does not imply that the pain is psychological in origin; rather, chronic pain is increasingly

recognised as a condition involving dysfunction of the mind-body connection.
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Tai Chi possesses many benefits that can address this dysfunction. Individuals who regularly
perform Tai Chi exercises have modified activity in the parietal and prefrontal cortices, 3
areas associated with pain processing and emotional health.! In one study of patients with
chronic lower back pain, regular Tai Chi reduced the negative association ascribed to the
pain,32 highlighting that although the pain sensation was not eliminated, the brain’s
understanding and interpretation of the pain was altered. This is in line with guidance from
prominent pain management organisations which emphasise that the goal of treatment
should not be to eliminate chronic pain entirely, but rather to manage it to a degree

sufficient to maintain an acceptable quality of life.[33!

Neuropsychological mechanisms of Tai Chi’s analgesic effect

Tai Chi has been shown to alleviate symptoms of depression, anxiety, and mental stress
across a range of age groups, both in healthy individuals and in those with chronic
illnesses.[®3437] Additionally, it enhances positive emotions, improving happiness and
contentment among those performing the exercises regularly.[®3°! The underlying
mechanisms are multifactorial. Tai Chi promotes self-efficacy and self-belief, both of which
are strongly correlated with emotional wellbeing.!38 While the sequences of movements
associated with Tai Chi may be performed solo, they are often undertaken in a group setting
which is well-established to improve psychological wellbeing,3%! particularly among older

adults who are more at risk of social isolation. 0]

Often described as meditation in motion, Tai Chi places a strict emphasis on attention, focus
and deep breathing during movements, helping its participants to cultivate a state of
mindfulness. This mindfulness component has been demonstrated to directly modulate
psychological health by decreasing feelings of low mood.[*! A state of mindfulness enables
the noticing of pain without necessarily ascribing to it meaningful significance, potentially
empowering those with chronic pain to achieve greater control over their symptoms.
Furthermore, the use of evocative imagery in the design and practice of Tai Chi movements

” «u

— “the white crane spreads its wings,” “embrace tiger and return to mountain” (Figure 4) —
not only provides a distraction from pain but has been shown to directly reduce feelings of

depression and increase positive emotion.[*?
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Figure 4. Tai Chi group practice in central China, undated. Image credit: CC BY 4.0.

Several neurological mechanisms exist to explain the utility of Tai Chi for pain relief. Physical
exercise in general has a well-documented impact on psychological wellbeing,*3! which is
closely linked to the modulation of pain interpretation. Exercise induces the release of
endorphins — a portmanteau of endogenous morphine used to describe naturally occurring
opioid neuropeptides — which directly suppress pain signals and elevate mood.**! In
concordance with the monoamine hypothesis — the theory that depression and other mood
disorders are caused by a functional deficiency in catecholamines[**! — neurotransmitters
such as dopamine and serotonin released during exercise may contribute to reduced anxiety
and depression,!*®! with mood-enhancing effects that can persist long after cessation of
activity.[*” Additionally, Tai Chi has been associated with increased levels of brain-derived
neurotrophic factor,*® a protein which is often decreased in individuals with clinical
depression,*? though it merits noting that other forms of exercise increase this protein as

well.[50!

Modulation of the autonomic nervous system
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Pain switches on the sympathetic nervous system, increasing anxiety, respiratory rate, heart
rate, and blood pressure.®¥ In the short term, this physiological response is a positive
adaptation, as it alerts an organism to bodily harm and focuses the mind and body to
recognise and respond to a potential threat. However, sympathetic nervous system
activation is present even in the setting of chronic pain which typically manifests as
increased blood pressure (and the sequelae thereof) as well as sustained levels of anxiety,
which itself can worsen pain perception in a perpetual cycle. Tai Chi reduces sympathetic
activity and increases parasympathetic tone,?”! promoting relaxation of both the mind and
body. This parasympathetic shift leads to reductions in heart rate and blood pressure, 23
and also alleviates feelings of anxiety, >3 which in turn can improve pain control. Individuals
in a more relaxed psychological state experience less severe pain,®* not because the pain is

eliminated, but because perception and interpretation of the pain is altered.

As with many forms of mindfulness, the deep, regular abdominal breathing that
accompanies Tai Chi exercises alters intrathoracic pressure and directly increases vagal tone
on expiration,® which not only contributes to a state of calmness but may directly inhibit
pain signalling.l®® There is also evidence to suggest that the increases in vagal tone persist
over a longer-term period outside of the exercise window,*”! providing evidence of the
lasting relaxation effect of Tai Chi. Furthermore, the stress-relieving effects of Tai Chi can be
measured biochemically. Salivary cortisol is a biomarker of the activity of the hypothalamic-
pituitary-adrenal axis, a neuroendocrine pathway activated during stress and illness.8 The
fluid movements, deep breathing and gentle exercise of Tai Chi have been shown to reduce
salivary cortisol,®® providing evidence of its efficacy for relieving not only psychological but

physiological stress as well.

Inflammation, immunity, and pain relief

Tai Chi exercise has been shown to be effective for the management of multiple different
forms of chronic pain, including lower back pain,® osteoarthritis, ¢!l rheumatoid
arthritis,'®? and fibromyalgia.[®3! However, improvements in pain are difficult to measure.
The numerical 0-10 pain scale, for instance, is subject to considerable inter-individual
variability and exhibits poor intra-rater reliability.l¥ A more reliable and arguably more

practical measure of pain is its impact on functional ability. In the aforementioned chronic
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conditions, the regular practice of Tai Chi not only reduced pain but improved disability
scores and increased physical function. Other benefits include improved balance and

protection against falls,[®>6] 3s well as reduced inflammation and improved immunity.

The immunotherapeutic benefits of Tai Chi are highlighted in a 2007 study in which Tai Chi
not only reduced the severity of postherpetic neuralgia but increased the levels of immunity
against the varicella zoster (shingles) virus.[®”] Notably, Tai Chi was found to be nearly as
effective as the varicella zoster vaccine at boosting immunity and, when combined with the
vaccine, resulted in higher immunoglobulin levels compared to the vaccine alone.®’l Tai Chi
may also reduce inflammatory markers which are positively correlated with pain sensitivity
and psychological ill health. For example, after a Tai Chi intervention there are decreased
levels of inflammatory mediators C-reactive protein(®® and interleukin-6.° The well-
established link between a proinflammatory state and increased pain sensitivity!”®! suggests
that interventions with systemic anti-inflammatory effects may facilitate pain relief via this

mechanism.

Risks and drawbacks

Tai Chi is a safe, low-impact exercise modality with a relatively low risk of injury.
Nevertheless, adverse events have been reported in the literature. Initial increases in back,
hip, and knee pain may occur upon starting a new Tai Chi regimen,!®®71 although most of
these symptoms resolve after a few weeks of the training programme. This indicates that
there may be an initial flare-up of pain symptoms which resolves with continued activity.
Despite its gentle and fluid movements, many Tai Chi exercises are performed with the knee
in a flexed position with the quadriceps engaged, placing strain on the quadriceps and
patellar tendons as well as the ligaments of the knee.[”? Movements may also involve
torsion at the knee with a fixed foot, subjecting the knee to shearing forces which may pose
a risk for individuals with pre-existing ligamentous injury. Moreover, for an increasingly co-
morbid population, the prospect of embarking on an exercise programme may give pause to
those with chronic disease. However, Tai Chi is an exercise of low cardiovascular intensity
and the evidence shows it can be undertaken safely by individuals with low levels of fitness

including those with chronic cardiovascular, pulmonary, and musculoskeletal disease.l”3]
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Conclusion

Tai Chi was founded on the principles of yin and yang, balance, and harmony. Lao Tzu, the
founder of Taoism on which Tai Chi is based, stated that the “soft and gentle overcome the
hard and rigid.”7* Tai Chi relies on anticipating an opponent’s hard force before yielding
and redirecting rather than meeting with opposing force. This principle is an excellent
allegory for the treatment of chronic pain, which may be conceptualised as a hard force that
will itself not respond to the similarly rigid opposition of pharmacological management.
Thus, perhaps there is a role for the soft, fluid, and meditative motions of Tai Chi to enable

patients to meet, accept, and redirect the opposing force of chronic pain.

10
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