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Abstract

Fibromyalgia (FM) is characterized by widespread pain and multiple other symptoms; underlying mechanisms
include central sensitization, dysregulation of the stress response system, and autonomic nervous system
dysregulation. Alterations in the sympathetic nervous system have been variably implicated, but a reduction in
parasympathetic nervous system (PNS) activity is now becoming more clearly implicated. Qigong, a traditional
health and wellness practice that is also considered as mindful exercise or meditative movement, has been shown in
several controlled and uncontrolled trials to be of marked benefit in FM, with effects that are sustained over time.
Several hypotheses have been considered to account for the benefits of qigong practice, including autonomic
regulation. The current article proposes that qigong, as a self-practice, leads to enhanced PNS activity, and this
underlies benefits in FM and contributes to other health benefits that occur with extended practice. This hypothesis
could be tested: (a) by exploring benefits of non-invasive vagal nerve stimulation (this should mimic effects of
qigong), (b) by demonstrating that qigong practice produces changes in PNS activity, (c) by demonstrating that other
non-pharmacological therapies that have been shown to be of benefit in FM also modulate PNS activity. The
hypothesis is amenable to direct testing.

Fibromyalgia and the Autonomic Nervous System
Fibromyalgia (FM) is a chronic condition involving widespread

pain, fatigue and multiple other symptoms, all of which contribute to a
diminished quality of life [1,2]. FM is also known as a syndrome,
reflecting the prominent involvement of other symptoms in addition to
pain. FM was recognized as a clinical entity in the early 1990s with the
American College of Rheumatology proposal of classification criteria;
these criteria were modified in 2010 [3,4]. There is overlap between FM
and several related conditions (e.g. chronic fatigue syndrome or CFS,
irritable bowel syndrome or IBS, headache disorders), and a unifying
concept has been to consider these as central sensitivity syndromes or
CSSs [5-7]. FM is also prevalent in other chronic pain conditions [8].
Mechanisms contributing to FM include: 1) sensitization in central
pain pathways, with amplification in pain transmitting mechanisms,
reduction in inhibitory pain modulation, and neurotransmitter,
neurotrophic and neuroplastic changes; 2) dysregulation of the
hypothalamic-pituitary-adrenal axis and the stress response system; 3)
genetic factors; 4) psychological and traumatic factors [1,2,9-12].

Autonomic nervous system dysfunction in FM and related
conditions (CFS, IBS) was first proposed in the 1990s [13,14], and
subsequent studies have continued to provide support for such
dysfunction. The autonomic nervous system is a complex adaptive
system that regulates vital functions (e.g. blood pressure, heart rate,
respiration) and maintains homeostasis; it includes the sympathetic
nervous system (SNS) and parasympathetic nervous system (PNS),
and these two systems have opposite effects on many bodily functions.
The term “autonomic” indicates that the system is not consciously
governed, and regulation occurs via multiple feedback mechanisms.
More recent reviews of studies assessing SNS function (using heart rate
variability (HRV) spectral analysis, sympathetic skin responses, tilt
table testing, and other methods) indicate that SNS predominance,
together with blunted responses to stressors, is common in FM and

CFS [15,16]. With CFS, increased sympathetic activity occurs during
the night [15]. On the other hand, reduction in PNS activity, as
reflected in decreased high-frequency heart rate variability, also is
prominently implicated in FM and is receiving increasing attention
[17]. It has been speculated that alterations in the complex adaptive
system that the autonomic nervous system represents provides a non-
reductionistic and non-linear framework for considering the etiology
of FM and explaining diverse symptomology that may not necessarily
be explained just by considering central sensitivity [18-20]. In non-
linear systems, there is a complex and dynamic relationship between
factors, such that cause and effect are not readily discerned.

Qigong and Fibromyalgia
Qigong has a long history in China, and many forms have been

elaborated in distinct domains (health maintenance, medical qigong,
martial qigong, spiritual qigong) [21,22]. The scientific study of
medical qigong began in the 1950s, and has increased dramatically
over recent decades. Qi means “vital energy” or “life-force energy” and
gong means “skill”, and the practice of qigong represents cultivation of
a domain of function. Internal qigong refers to self-practice, while
external qigong refers to a projected skill delivered by a master
proficient in the practice. The core elements of qigong involve
movement, breath and mental practices, and it is traditionally regarded
as a self-healing mind-body practice. Contemporary terminology for
qigong is “mindful exercise” [23] or “meditative movement” [24,25],
and such characterizations are helpful for deconstruction,
operationization, and considering mechanisms involved. The main
focus of considerations in the current article relate to internal qigong
as self-practice.

Several studies have examined effects of different forms of qigong in
FM. When qigong is practiced regularly (30 mins, ≥ 5 days a week, 6-8
weeks), there are consistent improvements in pain, sleep, impact, and
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mental and physical function following the practice, and benefits are
maintained at 3-6 months follow-up [26-29]. The magnitude of effects
is notable, with effect sizes (standard mean differences) of 0.5-1.0 and
greater observed over several domains, and these are generally
maintained at follow-up [30]. Some earlier qigong studies involved
weekly sessions of qigong, but practice requirements in between were
not required or not stringent and ambiguous effects were reported
[31-33]. There is direct quantitative data indicating that benefit is
related to amount of practice, as those who practiced per protocol had
more favorable outcomes in all measures compared to those who
practiced minimally [28]. This difference in outcomes between practice
groups was also manifest in qualitative comments on experiences with
the practice [34]. There are several recent systematic reviews and meta-
analyses of qigong for FM, either alone [35,36] or along with Tai Chi
and yoga [37,38]; these are cautious in their conclusions regarding
qigong because not all consider the full range of studies that are
available, and even when this has occurred, trials were considered as a
cohort without stratification for amount of practice.

In addition to randomized controlled trials in which qigong was
practiced for a standard regimen, there have also been uncontrolled
reports of effects of extended practice of qigong in FM subjects. Thus,
there is an extension trial involving qigong practice for at least 1 year
[39], and case studies of qigong practiced over even more extended
periods (1-3 years) in a community setting [40]. These reports
document marked benefits in core FM symptoms (pain, sleep, impact,
mental and physical function) as well as other health benefits (e.g.
improvement in asthma, sleep apnea, food and chemical tolerance,
headaches) as reflected in qualitative comments [30,39,40]. It is
important to note that those who undertake extended practice
experience initial benefits with the therapeutic regimen, and these
benefits motivate the extended practice. Similar initial benefits
occurred in those undertaking community-based practice and were a
prominent motivator for continued practice [40]. [There is also a
report of marked improvements in FM with external qigong with
benefits maintained at follow-up 3 months later [41]. However,
mechanisms involved in external qigong, by definition, differ from
those involved in internal qigong which is the main focus of the
current review.]

There are now several reports that qigong self-practice is also of
benefit in CFS, another condition regarded as a CSS and exhibiting
autonomic dysfunction (section 1). These studies involved two
different qigong regimens of instruction, and regular practice over 2-4
months; qigong practice resulted in significant improvements in sleep,
fatigue and signs of anxiety and depression following the intervention,
and at follow-up at 3 months [42-44]. Furthermore, the amount of
practice was significantly associated with improvements in sleep,
fatigue, anxiety and depression [44]. [There are also case reports of
external qigong providing marked benefit in CFS [45].] An emerging
body of information indicates qigong is useful for fatigue, anxiety and
depression in a range of conditions [25,46,47]. However, there has been
limited consideration of the relationship of amount of practice to
outcomes in these studies.

Qigong Mechanisms
Within traditional Chinese medicine theory, qigong promotes the

circulation of vital energy (qi) within the meridian system (vital energy
channels) and improves the balance, distribution and free flow of qi
within that system [21,22]. Contemporary proposals for the efficacy of
qigong, considered as mindful exercise, include the following

[23,48-50]: 1) changes in central neurotransmitter systems
(neurochemical hypothesis), 2) neuroendocrine modulation and
reduction in stress-related hormones (neuroendocrine hypothesis), 3)
regulation of neurotrophic factors and central neuroplasticity
(neurotrophic hypothesis), and 4) mind-body regulation within a
biopsychosocial model. Within the psychosocial model are
psychosocial (cognitive behavioural theory, distraction theory, social
interaction theory) and physiological (cardiovascular fitness theory,
amine theory, endorphin theory) domains [23]. Within the
cardiovascular fitness construct, qigong mechanisms may involve
regulation of the autonomic nervous system, with stabilization of SNS
activity, increases in PNS activity, and enhanced sympatho-vagal
balance [23].

In addition to these proposals, contemporary terminology that
considers qigong as “meditative movement” [24] allows for the ability
to draw upon mechanisms contributing to therapeutic benefits of
specific forms of exercise and meditative techniques. Thus, further
proposals involving bodily regulation (metabolic expenditure, rhythm,
grounding and posture, interoception) and engagement of aspects of
central circuitry (imagery, basal ganglia, default mode networks) are
possible [25]. Within this framework, the spatial/interoceptive/
proprio-ceptive/kinesthetic focus of awareness is considered a defining
characteristic of meditative movement practice, delineating it from
conventional exercise (which emphasizes flexibility, strength and
aerobic function) and some static (seated) meditative and/or
mindfulness practices [25]. This defining element is also an important
feature of body awareness and other somatic practices that have been
developed over the past century in the West [25,51]. It is interesting to
note that the neurological substrate for interoception includes sensory
input via A δ and C fibres in the lamina 1 system and via vagal input to
the brainstem with subsequent supraspinal integration [52-54]. In this
regard, exploration of effects of such practices in the context of chronic
pain is particularly relevant to further understanding the practices.

Qigong and Vagal Nerve Activity
The vagus nerve (the “great wanderering protector”) comprises a

network of neuro-endocrine-immune functioning that maintains
homeostasis; it has reciprocal connections to multiple brain regions,
integrates interoceptive information, and adapts with modulatory
responses [52]. The vagus nerve controls cardiovascular, respiratory,
and alimentary systems, and these functions are well recognized;
further recent studies indicate regulation of CNS function, mood, pain
and inflammation by vagal nerve activity [55,56]. Vagal nerve
stimulation, using invasive stimulation methods (iVNS), was approved
by the US Food and Drug Administration for the treatment of
refractory epilepsy and depression in recent decades [57-59]. Non-
invasive vagus nerve simulation methods (nVNS) also have been
developed, and there is an emerging literature on efficacy in several
conditions beyond those for which they are currently approved,
including headache disorders [60,61], and in other diverse conditions
(asthma, inflammation, gastric mobility disorders) [55]. In support of
clinical observations in pain conditions, nVNS stimulation resulted in
reduced sensitivity to pain in a human experimental pain paradigm
[62]. Furthermore, VNS produces antinociception in several
preclinical pain models, and mechanisms potentially involved in
antinociceptive actions have been considered [55,63,64].

Qigong has been proposed, in a general sense, to increase PNS
activity and to enhance sympatho-vagal balance [23]. From the
perspective of recent understanding of the extent of vagal functions,
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which includes regulation of CNS function, pain and inflammation,
this hypothesis has merit for several reasons. (1) A reduction in PNS
activity is clearly implicated in FM, and this facilitates an
understanding of diverse symptomology in FM (section 1). A practice
that enhances PNS activity would potentially be of benefit to the core
symptoms of FM (pain, fatigue, impact, physical and mental function)
because it interacts directly with the dysfunctional system. (2) Qigong
practice, especially extended practice, produces additional health
benefits beyond the core symptoms of FM. For example, there are
several cases where asthma improves with qigong [39] (section 2).
Anti-inflammatory effects and respiratory regulation resulting from
vagal nerve activity could explain some of these additional effects.
There is direct evidence that vagal nerve stimulation improves
respiratory function in asthmatics resistant to standard treatment [65].
(3) A defining characteristic of qigong practice includes an
interoceptive focus of attention (section 3). The vagus nerve consists
60-80% of afferent nerves and integrates interoceptive information
[52-54], and this aspect of its function provides plausibility for a role in
the benefits of qigong practice.

Testing the Vagal Stimulation Hypothesis

Vagal nerve stimulation (VNS) should mimic effects of
qigong

iVNS, using implanted electrodes, as used in epilepsy and
depression trials, has been tested in a small cohort of subjects (N=14)
with FM [66]. iVNS stimulation over a 3-month interval resulted in
benefits in pain and tenderness, and at the end of this acute phase of
stimulation, two subjects (of N=12) no longer met widespread pain or
tenderness criteria for FM. During follow-up (to 5-11 months), three
additional subjects attained the same criteria, suggesting progressive
improvements over time [66]. Adverse effects were similar in nature to
those observed in other trials (voice changes, neck/facial pain,
headache and dyspnea).

With the availability of non-invasive, safer and better-tolerated VNS
methods and protocols [67], systematic studies on effects of nVNS in
FM could be undertaken. nVNS can be used over extended intervals,
and effective regimens, including prophylactic ones, for pain
conditions are now being described [61,67]. For FM, controlled trials,
outcomes compared to sham interventions (use of device but no
delivery of stimulation, or delivery of parameters known to be
ineffective), as well as to standard treatment, would provide useful
information. Furthermore, with favourable tolerability and safety,
extension trials in which stimulation can continue over longer intervals
(months) in subsets of individuals could be considered. In addition to
considering outcomes in relation to controls, those attaining clinically
meaningful changes in core domains (minimal clinically important
difference concept) should be identified, as well as those attaining the
endpoint of no longer meeting criteria for diagnosis of FM. The latter
criterion is interesting to include, as some subjects with iVNS were
described as attaining this endpoint [68]. Furthermore, while not
always explicitly considered in these terms, several subjects who
engaged in extended qigong practice would meet this criterion [39,40].
Finally, with long-term protocols, additional health benefits beyond
core FM symptomology should be considered, as such effects are
reported with qigong practice (section 2). Qualitative approaches
which allow for the detection of diverse effects that are not necessarily
the immediate focus of study can be valuable contributors to this
exploration.

Qigong practice should produce changes in parasympathetic
nerve activity

Several studies have examined effects of qigong on autonomic
function. Much of this interest has developed due to improvements in
cardiovascular function with qigong [69], but potentially are
generalizable to other conditions as well. (1) Qi-training (for 40 min)
in young healthy subjects (N=20 vs 20 sedentary controls) increased
high frequency (HF) power and decreased the low frequency/high
frequency (LF/HF) power ratio of HRV during practice [70]. Results
were interpreted as indicating increased parasympathetic tone and
stabilization of the autonomic nervous system during the practice. (2)
Qi practice in older subjects in the community (N=47 experimental, 30
controls) who practiced for 12 weeks (3X week, 30 min), reported
improvements in several HRV parameters (increased LF and HF
parameters) following the practice regimen [71]. (3) External qigong
(EQT, external Qi therapy) applied for 5-10 mins (N=30 healthy male
volunteers) resulted in decreased heart rate and improved HRV
parameters as indicated by a reduced LF/HF power ratio [72,73].
Results were interpreted as indicating EQT stabilizes sympatho-vagal
function. (4) Tai Chi qigong exercise (for 5 mins) in cancer survivors
(N=11) decreased LF power and increased HF power during the
practice; these results were interpreted as an improved HRV profile
[74]. (5) There are also reports of a lack of effect on HRV with 12-16
weeks of qigong practice in healthy adults [75] and wheelchair-bound
adults in long-term care facilities [76]. Both studies reported
favourable physiological and/or psychological effects resulting from
practice.

There are a limited number of studies examining qigong effects on
HRV, and these are very heterogeneous in terms of populations (age,
absence or presence of disease), the nature of the qigong (various styles
are reported on), parameters of the regimen (duration, novice or
established practice), and the time at which assessment occurs (during,
post-practice, at follow-up). While several studies do report improved
sympatho-vagal balance and increased parasympathetic tone, many
observations are in healthy subjects, and generalizability to groups in
which autonomic regulation is compromised is unclear. Future studies
exploring effects of qigong on autonomic nervous system function in
FM and CFS should assess effective therapeutic regimens on symptoms
as well as autonomic parameters, determine pre-, during and post-
practice effects, as well as follow-up responses to determine the
durability of changes. In addition, the relationship of such changes to
clinical outcomes should be evaluated. Particular attention needs to be
given to the methodology needed to detect relevant changes in PNS
activity [77].

Other treatments useful for FM improve parasympathetic
activity

FM management involves pharmacological, non-pharmacological
and complementary and alternative therapies [78-80]. Non-
pharmacological therapies include exercise, meditative movement and
complementary exercise practices, as well as hydrotherapy. Exercise is
known to increase vagal tone and decrease sympathetic tone in cardiac
regulation [81], and regulation appears to occur more prominently in
those with autonomic dysfunction than in healthy subjects [82].
Exercise modulates autonomic function in fibromyalgia, with
favourable modulation of several aspects of function [83]. Tai Chi (also
considered meditative movement) improves vagal activity and the
balance between sympathetic and parasympathetic activity in Tai Chi
practitioners [84,85]. These observations were considered largely in
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relation to clinical populations with cardiovascular diseases, but are
also potentially relevant to other conditions in which autonomic
dysfunction occur. Hydrotherapy improves vagal modulation and
decreases sympathetic modulation of cardiac function in FM subjects
[77]. Importantly, this study observed an association between
improved non-linear dynamics of HRV and the impact of FM on
quality of life, and emphasized the need to use non-linear dynamic
analysis of HRV. Improvement in parasympathetic function, with or
without parallel changes in sympathetic function, has the potential to
provide a plausible common pathway / mechanism for explaining how
heterogeneous practices and activities lead to health benefits in FM.
Future studies which assess clinical endpoints along with autonomic
parameters in FM subjects promise to be an interesting and important
area of investigation.

Perspective
FM, with its diverse manifestations and co-morbidities, is a complex

condition which is a challenge to model and a challenge to treat.
System dysregulation has emerged to account for the diversity of
expression (e.g. central sensitization in pathways involved in pain
signaling, autonomic nervous system dysfunction). One purpose of
considering system etiology is that it allows for treatment strategies to
specifically target a system; for example, multiple pharmacological
agents target aspects of pain transmission pathways involved in central
sensitization. The present article focuses on parasympathetic activity as
an underlying construct for understanding FM, and posits that
treatment strategies can target this system. This can occur using
devices (i.e. non-invasive vagal nerve stimulators), as well as qigong
and potentially with other practices which share common elements.
Within this hypothesis, there is the implication that these approaches
will impact significantly on core domains of FM symptoms (pain,
sleep, impact, physical and mental function), and potentially also on
other diverse manifestations. The latter may occur with standard
regimens that influence core symptoms, or with extended regimens. It
is possible to monitor PNS activity such that this general hypothesis is
amenable to direct testing.

Qigong is traditionally considered to be a mind-body health
promoting practice, with more contemporary terminology being
“mindful exercise” or “meditative movement”. With the latter
terminology, comparisons with other movement forms (certain types
of exercise), as well as with meditation, mindfulness and contemplative
practices can occur. An additional prominent focus for qigong involves
interoception, and this is considered a defining feature of the practice
[25]. Thus, further comparative consideration could be with other
body awareness practices where interoception, an aspect of
embodiment, serves as a prominent component [51,86].

Declaration
The author has no conflicts of interest relevant to this report.

References
1. Schmidt-Wilcke T, Clauw DJ (2011) Fibromyalgia: from pathophysiology

to therapy. Nat Rev Rheumatol 7: 518-527.
2. Bellato E, Marini E, Castoldi F, Barbasetti N, Mattei L, et al. (2012)

Fibromyalgia syndrome: etiology, pathogenesis, diagnosis, and treatment.
Pain Res Treat 2012: 426130.

3. Häuser W, Wolfe F (2012) Diagnosis and diagnostic tests for fibromyalgia
(syndrome). Reumatismo 64: 194-205.

4. McBeth J, Mulvey MR (2012) Fibromyalgia: Mechanisms and potential
impact of the ACR 2010 classification criteria. Nat Rev Rheumatol 8:
108-116.

5. Yunus MB (2007) Fibromyalgia and overlapping disorders: the unifying
concept of central sensitivity syndromes. Semin Arthritis Rheum 36:
339-356.

6. Ablin K, Clauw DJ (2009) From fibrositis to functional somatic
syndromes to a bell-shaped curve of pain and sensory sensitivity:
evolution of a clinical construct. Rheum Dis Clin N Am 35: 233-251.

7. Kindler LL, Bennett RM, Jones KD (2011) Central sensitivity syndromes:
mounting neurophysiologic evidence to link fibromyalgia with other
common chronic pain disorders. Pain Manage Nurs 12: 15-24.

8. Yunus MB (2012) The prevalence of fibromyalgia in other chronic pain
conditions. Pain Res Treat Article ID584573.

9. Woolf CJ (2011) Central sensitization: implications for the diagnosis and
treatment of pain. Pain 152: S2-15.

10. Becker S, Schweinhardt P (2012) Dysfunctional neurotransmitter systems
in fibromyalgia, their role in central stress circuitry and pharmacological
actions on these systems. Pain Res Treat Article ID 741746.

11. Boomershine CS (2015) Fibromyalgia: the prototypical central sensitivity
syndrome. Curr Rheumatol Rev 11: 131-145.

12. Yunus MB (2015) Editorial Review: an update on central sensitivity
syndromes and the issue of nosology and psychobiology. Curr Rheum
Rev 11: 70-85.

13. Martínez-Lavin M, Hermosillo AG (2000) Autonomic nervous system
dysfunction may explain the multisystem features of fibromyalgia. Sem
Arth Rheum 29: 197-199.

14. Cohen H, Neumann L, Kotler M, Buskila D (2001) Autonomic nervous
system derangement in fibromyalgia syndrome and related disorders.
Israel Medic Assoc J 3: 755-760.

15. Meeus M, Goubert D, De Backer F, Struyf F, Hermans L, et al. (2013)
Heart rate variability in patients with fibromyalgia and patients with
chronic fatigue syndrome: a systematic review. Semin Arthritis Rheum
43: 279-287.

16. Martínez-Martínez LA, Mora T, Vargas A, Fuentes-Iniestra M, Martínez-
Lavin M (2014) Sympathetic nervous system dysfunction in fibromyalgia,
chronic fatigue syndrome, irritable bowel syndrome, and interstitial
cystitis. A review of case-control studies. J Clin Rheumatol 20: 146-150.

17. Tracy LM, Ioannou L, Baker KS, Gibson SJ, Georgiou-Karistianis N, et al.
(2016) Meta-analytic evidence for decreased heart rate variability in
chronic pain implicating parasympathetic nervous system dysregulation.
Pain 157: 7-29.

18. Martinez-Lavin M, Infante O, Lerma C (2008) Hypothesis: the chaos and
complexity theory may help our understanding of fibromyalgia and
similar maladies. Semin Arthritis Rheum 37: 260-264.

19. Solano C, Martinez A, Becerril L, Vargas A, Figueroa J, et al. (2009)
Autonomic dysfunction in fibromyalgia assessed by the Composite
Autonomic Symptoms Scale (COMPASS). J Clin Rheumatol 15: 172-176.

20. Lerma C, Martínez-Martínez LA, Ruiz N, Vargas A, Infante O, et al.
(2016) Fibromyalgia beyond reductionism. Heart rhythm fractal analysis
to assess autonomic nervous system resilience. Scand J Rheumatol 45:
151-157.

21. Jahnke R (2002) The Healing Promise of Qi. Creating Extraordinary
Wellness Through Qigong and Tai Chi. McGraw Hill, New York.

22. Johnson JA (2005) Chinese medical qigong therapy. Volume 1: Energetic
Anatomy and Physiology. Eds. Ferrari LF, Enz GB, Friedman SB, The
International Institute of Medical Qigong, 3-43.

23. Chow YW, Tsang HW (2007) Biopsychosocial effects of qigong as a
mindful exercise for people with anxiety disorders: a speculative review. J
Altern Complement Med 13: 831-839.

24. Larkey L, Jahnke R, Etnier J, Gonzalez J (2009) Meditative movement as a
category of exercise: implications for research. J Phys Act Health 6:
230-238.

25. Payne P, Crane-Godreau MA (2013) Meditative movement for depression
and anxiety. Front Psychiatry 4: 71.

Citation: Sawynok J (2016) Qigong, Parasympathetic Function and Fibromyalgia . Fibrom Open Access 1: 107. 

Page 4 of 6

Fibrom Open Access
ISSN: Fibrom Open Access

Volume 1 • Issue 2 • 1000107

http://www.ncbi.nlm.nih.gov/pubmed/21769128
http://www.ncbi.nlm.nih.gov/pubmed/21769128
http://www.ncbi.nlm.nih.gov/pubmed/23213512
http://www.ncbi.nlm.nih.gov/pubmed/23213512
http://www.ncbi.nlm.nih.gov/pubmed/23213512
http://www.ncbi.nlm.nih.gov/pubmed/23024964
http://www.ncbi.nlm.nih.gov/pubmed/23024964
http://www.ncbi.nlm.nih.gov/pubmed/22270077
http://www.ncbi.nlm.nih.gov/pubmed/22270077
http://www.ncbi.nlm.nih.gov/pubmed/22270077
http://www.ncbi.nlm.nih.gov/pubmed/17350675
http://www.ncbi.nlm.nih.gov/pubmed/17350675
http://www.ncbi.nlm.nih.gov/pubmed/17350675
http://www.ncbi.nlm.nih.gov/pubmed/19647139
http://www.ncbi.nlm.nih.gov/pubmed/19647139
http://www.ncbi.nlm.nih.gov/pubmed/19647139
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3052797/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3052797/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3052797/
http://www.hindawi.com/journals/prt/2012/584573/
http://www.hindawi.com/journals/prt/2012/584573/
http://www.ncbi.nlm.nih.gov/pubmed/20961685
http://www.ncbi.nlm.nih.gov/pubmed/20961685
http://www.hindawi.com/journals/prt/2012/741746/
http://www.hindawi.com/journals/prt/2012/741746/
http://www.hindawi.com/journals/prt/2012/741746/
http://www.ncbi.nlm.nih.gov/pubmed/26088213
http://www.ncbi.nlm.nih.gov/pubmed/26088213
http://www.ncbi.nlm.nih.gov/pubmed/26138918
http://www.ncbi.nlm.nih.gov/pubmed/26138918
http://www.ncbi.nlm.nih.gov/pubmed/26138918
http://www.ncbi.nlm.nih.gov/pubmed/10707988
http://www.ncbi.nlm.nih.gov/pubmed/10707988
http://www.ncbi.nlm.nih.gov/pubmed/10707988
http://www.ncbi.nlm.nih.gov/pubmed/11692551
http://www.ncbi.nlm.nih.gov/pubmed/11692551
http://www.ncbi.nlm.nih.gov/pubmed/11692551
http://www.ncbi.nlm.nih.gov/pubmed/23838093
http://www.ncbi.nlm.nih.gov/pubmed/23838093
http://www.ncbi.nlm.nih.gov/pubmed/23838093
http://www.ncbi.nlm.nih.gov/pubmed/23838093
http://www.ncbi.nlm.nih.gov/pubmed/24662556
http://www.ncbi.nlm.nih.gov/pubmed/24662556
http://www.ncbi.nlm.nih.gov/pubmed/24662556
http://www.ncbi.nlm.nih.gov/pubmed/24662556
http://www.ncbi.nlm.nih.gov/pubmed/26431423
http://www.ncbi.nlm.nih.gov/pubmed/26431423
http://www.ncbi.nlm.nih.gov/pubmed/26431423
http://www.ncbi.nlm.nih.gov/pubmed/26431423
http://www.ncbi.nlm.nih.gov/pubmed/17570473
http://www.ncbi.nlm.nih.gov/pubmed/17570473
http://www.ncbi.nlm.nih.gov/pubmed/17570473
http://www.ncbi.nlm.nih.gov/pubmed/19342959
http://www.ncbi.nlm.nih.gov/pubmed/19342959
http://www.ncbi.nlm.nih.gov/pubmed/19342959
http://www.ncbi.nlm.nih.gov/pubmed/26375423
http://www.ncbi.nlm.nih.gov/pubmed/26375423
http://www.ncbi.nlm.nih.gov/pubmed/26375423
http://www.ncbi.nlm.nih.gov/pubmed/26375423
http://www.ncbi.nlm.nih.gov/pubmed/17983339
http://www.ncbi.nlm.nih.gov/pubmed/17983339
http://www.ncbi.nlm.nih.gov/pubmed/17983339
http://www.ncbi.nlm.nih.gov/pubmed/19420401
http://www.ncbi.nlm.nih.gov/pubmed/19420401
http://www.ncbi.nlm.nih.gov/pubmed/19420401
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3721087/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3721087/
http://dx.doi.org/10.4172/foa.1000107


26. Haak T, Scott B (2008) The effect of Qigong on fibromyalgia (FMS): a
controlled randomized study. Disabil Rehabil 30: 625-633.

27. Liu W, Zahner L, Cornell M, Le T, Ratner J, et al. (2012) Benefit of Qigong
exercise in patients with fibromyalgia: a pilot study. Int J Neurosci 122:
657-664.

28. Lynch M, Sawynok J, Hiew C, Marcon D (2012) A randomized controlled
trial of qigong for fibromyalgia. Arthritis Res Ther 14: R178.

29. Maddali Bongi S, Del Rosso A, Di Felice C, Calà M, Giambalvo Dal Ben
G (2012) Rességuier method and Qi Gong sequentially integrated in
patients with fibromyalgia syndrome. Clin Exp Rheumatol 30: 51-58.

30. Sawynok J, Lynch M (2014) Qigong and fibromyalgia: randomized
controlled trials and beyond. Evid Based Complement Alternat Med
2014: 379715.

31. Astin JA, Berman BM, Bausell B, Lee WL, Hochberg M, et al. (2003) The
efficacy of mindfulness meditation plus Qigong movement therapy in the
treatment of fibromyalgia: a randomized controlled trial. J Rheumatol 30:
2257-2262.

32. Mannerkorpi K, Arndorw M (2004) Efficacy and feasibility of a
combination of body awareness therapy and qigong in patients with
fibromyalgia: a pilot study. J Rehabil Med 36: 279-281.

33. Stephens S, Feldman BM, Bradley N, Schneiderman J, Wright V, et al.
(2008) Feasibility and effectiveness of an aerobic exercise program in
children with fibromyalgia: Results of a randomized controlled pilot trial.
Arth Rheum 59: 1399-1406.

34. Sawynok J, Lynch M (2014) Qualitative analysis of a controlled trial of
qigong for fibromyalgia: advancing understanding of an emerging health
practice. J Altern Complement Med 20: 606-617.

35. Chan CL, Wang CW, Ho RT, Ng SM, Ziea ET, et al. (2012) Qigong
exercise for the treatment of fibromyalgia: a systematic review of
randomized controlled trials. J Altern Complement Med 18: 641-646.

36. Lauche R, Cramer H, Häuser W, Dobos G, Langhorst J (2013) A
systematic review and meta-analysis of qigong for the fibromyalgia
syndrome. Evid Based Complement Alternat Med 2013: 635182.

37. Langhorst J, Klose P, Dobos GJ, Bernardy K, Häuser W (2013) Efficacy
and safety of meditative movement therapies in fibromyalgia syndrome: a
systematic review and meta-analysis of randomized controlled trials.
Rheumatol Int 33: 193-207.

38. Mist SD, Firestone KA, Jones KD (2013) Complementary and alternative
exercise for fibromyalgia: a meta-analysis. J Pain Res 6: 247-260.

39. Sawynok J, Lynch M, Marcon D (2013) Extension trial of qigong for
fibromyalgia: a quantitative and qualitative study. Evid Based
Complement Alternat Med 2013: 726062.

40. Sawynok J, Hiew C, Marcon D (2013) Chaoyi Fanhuan Qigong and
fibromyalgia: methodological issues and two case reports. J Altern
Complement Med 19: 383-386.

41. Chen KW, Hassett AL, Hou F, Staller J, Lichtbroun AS (2006) A pilot
study of external qigong therapy for patients with fibromyalgia. J Altern
Complement Med 12: 851-856.

42. Ho RT, Chan JS, Wang CW, Lau BW, So KF, et al. (2012) A randomized
controlled trial of qigong exercise on fatigue symptoms, functioning, and
telomerase activity in persons with chronic fatigue or chronic fatigue
syndrome. Ann Behav Med 44: 160-170.

43. Chan JS, Ho RT, Wang CW, Yuen LP, Sham JS, et al. (2013) Effects of
qigong exercise on fatigue, anxiety, and depressive symptoms of patients
with chronic fatigue syndrome illness: a randomized controlled trial.
Evidence-Based Comp Alternat Med 2013: 485341.

44. Chan JS, Ho RT, Chung KF, Wang CW, Yao TJ, et al. (2014) Qigong
exercise alleviates fatigue, anxiety, and depressive symptoms, improves
sleep quality, and shortens sleep latency in persons with chronic fatigue
syndrome-like illness. Evidence-Based Comp Alternat Med 2014: 106048.

45. Shin YI, Lee MS (2005) Qi therapy (external qigong) for chronic fatigue
syndrome: case studies. Am J Chin Med 33: 139-141.

46. Wang CW, Chan CH, Ho RT, Chan JS, Ng SM, et al. (2014) Managing
stress and anxiety through qigong exercise in healthy adults: a systematic

review and meta-analysis of randomized controlled trials. BMC
Complement Altern Med 14: 8.

47. Li J, Chan JS, Chow AY, Yuen LP, Chan CL (2015) From Body to Mind
and Spirit: Qigong Exercise for Bereaved Persons with Chronic Fatigue
Syndrome-Like Illness. Evid Based Complement Alternat Med 2015:
631410.

48. Tsang HW, Fung KM (2008) A review on neurobiological and
psychological mechanisms underlying the anti-depressive effect of qigong
exercise. J Health Psychol 13: 857-863.

49. Ng BH, Tsang HW (2009) Psychophysiological outcomes of health qigong
for chronic conditions: a systematic review. Psychophysiology 46:
257-269.

50. Lloyd C, Tsang H, Deane F (2009) Qigong as a mindful exercise
intervention for people living with mental ill health. Int J Ther Rehab 16:
393-399.

51. Mehling WE, Wrubel J, Daubenmier JJ, Price CJ, Kerr CE, et al. (2011)
Body awareness: a phenomenological inquiry into the common ground of
mind-body therapies. Philos Ethics Humanit Med 6: 6.

52. Yuan H, Silberstein SD (2015) Vagus nerve and vagus nerve stimulation, a
comprehensive review: Part I. Headache 56: 71-78.

53. Craig AD (2002) How do you feel? Interoception: the sense of the
physiological condition of the body. Nature Rev Neurosci 3: 655-666.

54. Damasio A, Carvalho GB (2013) The nature of feelings: evolutionary and
neurobiological origins. Nat Rev Neurosci 14: 143-152.

55. Yuan H, Silberstein SD (2015) Vagus Nerve and Vagus Nerve Stimulation,
a Comprehensive Review: Part III. Headache .

56. Chakravarthy K, Chaudhry H, Williams K, Christo PJ (2015) Review of
the Uses of Vagal Nerve Stimulation in Chronic Pain Management. Curr
Pain Headache Rep 19: 54.

57. Grimm S, Bajbouj M (2010) Efficacy of vagus nerve stimulation in the
treatment of depression. Expert Rev Neurother 10: 87-92.

58. Connor DE, Nixon M, Nanda A, Guthikonda B (2012) Vagal nerve
stimulation for the treatment of medically refractory epilepsy: a review of
the current literature. Neurosurg Focus 32: E12.

59. Yuan H, Silberstein SD (2016) Vagus nerve and vagus nerve stimulation, a
comprehensive review: Part II. Headache 56: 259-266.

60. Barbanti P, Grazzi L, Egeo G, Padovan AM, Liebler E, et al. (2015) Non-
invasive vagus nerve stimulation for acute treatment of high-frequency
and chronic migraine: an open-label study. J Head Pain 16: 61.

61. Gaul C, Diener HC, Silver N, Magis D, Magis D, et al. (2015) Non-
invasive vagus nerve stimulation for PREVention and Acute treatment of
chronic cluster headache (PREVA): a randomized controlled study.
Cephalalgia pii: 0333102415607070.

62. Busch V, Zeman F, Heckel A, Menne F, Ellrich J, et al. (2013) The effect of
transcutaneous vagus nerve stimulation on pain perception--an
experimental study. Brain Stimul 6: 202-209.

63. Randich A, Gebhart GF (1992) Vagal afferent modulation of nociception.
Brain Res Brain Res Rev 17: 77-99.

64. Oshinsky ML, Murphy AL, Hekierski H Jr, Cooper M, Simon BJ (2014)
Noninvasive vagus nerve stimulation as treatment for trigeminal
allodynia. Pain 155: 1037-1042.

65. Miner JR, Lewis LM, Mosnaim GS, Varon J, Theodoro D, et al. (2012)
Feasibility of percutaneous vagus nerve stimulation for the treatment of
acute asthma exacerbations. Acad Emerg Med 19: 421-429.

66. Lange G, Janal MN, Maniker A, Fitzgibbons J, Fobler M, et al. (2011)
Safety and efficacy of vagus nerve stimulation in fibromyalgia: a phase I/II
proof of concept trial. Pain Med 12: 1406-1413.

67. Ben-Menachem E, Revesz D, Simon BJ, Silberstein S (2015) Surgically
implanted and non-invasive vagus nerve stimulation: a review of efficacy,
safety and tolerability. Eur J Neurol 22: 1260-1268.

68. Yuan H, Silberstein SD (2015) Vagus nerve stimulation and headache.
Headache doi: 10.1111/head.12721.

69. Xiong X, Wang P, Li X, Zhang Y (2015) Qigong for hypertension: a
systematic review. Medicine (Baltimore) 94: e352.

Citation: Sawynok J (2016) Qigong, Parasympathetic Function and Fibromyalgia . Fibrom Open Access 1: 107. 

Page 5 of 6

Fibrom Open Access
ISSN: Fibrom Open Access

Volume 1 • Issue 2 • 1000107

http://www.ncbi.nlm.nih.gov/pubmed/17852292
http://www.ncbi.nlm.nih.gov/pubmed/17852292
http://www.ncbi.nlm.nih.gov/pubmed/22784212
http://www.ncbi.nlm.nih.gov/pubmed/22784212
http://www.ncbi.nlm.nih.gov/pubmed/22784212
http://www.ncbi.nlm.nih.gov/pubmed/22863206
http://www.ncbi.nlm.nih.gov/pubmed/22863206
http://www.ncbi.nlm.nih.gov/pubmed/23111204
http://www.ncbi.nlm.nih.gov/pubmed/23111204
http://www.ncbi.nlm.nih.gov/pubmed/23111204
http://www.ncbi.nlm.nih.gov/pubmed/25477991
http://www.ncbi.nlm.nih.gov/pubmed/25477991
http://www.ncbi.nlm.nih.gov/pubmed/25477991
http://www.ncbi.nlm.nih.gov/pubmed/14528526
http://www.ncbi.nlm.nih.gov/pubmed/14528526
http://www.ncbi.nlm.nih.gov/pubmed/14528526
http://www.ncbi.nlm.nih.gov/pubmed/14528526
http://www.ncbi.nlm.nih.gov/pubmed/15841606
http://www.ncbi.nlm.nih.gov/pubmed/15841606
http://www.ncbi.nlm.nih.gov/pubmed/15841606
http://www.ncbi.nlm.nih.gov/pubmed/18821656
http://www.ncbi.nlm.nih.gov/pubmed/18821656
http://www.ncbi.nlm.nih.gov/pubmed/18821656
http://www.ncbi.nlm.nih.gov/pubmed/18821656
http://www.ncbi.nlm.nih.gov/pubmed/25072523
http://www.ncbi.nlm.nih.gov/pubmed/25072523
http://www.ncbi.nlm.nih.gov/pubmed/25072523
http://www.ncbi.nlm.nih.gov/pubmed/22757663
http://www.ncbi.nlm.nih.gov/pubmed/22757663
http://www.ncbi.nlm.nih.gov/pubmed/22757663
http://www.ncbi.nlm.nih.gov/pubmed/24288564
http://www.ncbi.nlm.nih.gov/pubmed/24288564
http://www.ncbi.nlm.nih.gov/pubmed/24288564
http://www.ncbi.nlm.nih.gov/pubmed/22350253
http://www.ncbi.nlm.nih.gov/pubmed/22350253
http://www.ncbi.nlm.nih.gov/pubmed/22350253
http://www.ncbi.nlm.nih.gov/pubmed/22350253
http://www.ncbi.nlm.nih.gov/pubmed/23569397
http://www.ncbi.nlm.nih.gov/pubmed/23569397
http://www.ncbi.nlm.nih.gov/pubmed/24069054
http://www.ncbi.nlm.nih.gov/pubmed/24069054
http://www.ncbi.nlm.nih.gov/pubmed/24069054
http://www.ncbi.nlm.nih.gov/pubmed/23140114
http://www.ncbi.nlm.nih.gov/pubmed/23140114
http://www.ncbi.nlm.nih.gov/pubmed/23140114
http://www.ncbi.nlm.nih.gov/pubmed/17109575
http://www.ncbi.nlm.nih.gov/pubmed/17109575
http://www.ncbi.nlm.nih.gov/pubmed/17109575
http://www.ncbi.nlm.nih.gov/pubmed/22736201
http://www.ncbi.nlm.nih.gov/pubmed/22736201
http://www.ncbi.nlm.nih.gov/pubmed/22736201
http://www.ncbi.nlm.nih.gov/pubmed/22736201
http://www.ncbi.nlm.nih.gov/pubmed/23983785
http://www.ncbi.nlm.nih.gov/pubmed/23983785
http://www.ncbi.nlm.nih.gov/pubmed/23983785
http://www.ncbi.nlm.nih.gov/pubmed/23983785
http://www.ncbi.nlm.nih.gov/pubmed/25610473
http://www.ncbi.nlm.nih.gov/pubmed/25610473
http://www.ncbi.nlm.nih.gov/pubmed/25610473
http://www.ncbi.nlm.nih.gov/pubmed/25610473
http://www.ncbi.nlm.nih.gov/pubmed/15844841
http://www.ncbi.nlm.nih.gov/pubmed/15844841
http://www.ncbi.nlm.nih.gov/pubmed/24400778
http://www.ncbi.nlm.nih.gov/pubmed/24400778
http://www.ncbi.nlm.nih.gov/pubmed/24400778
http://www.ncbi.nlm.nih.gov/pubmed/24400778
http://www.ncbi.nlm.nih.gov/pubmed/26504478
http://www.ncbi.nlm.nih.gov/pubmed/26504478
http://www.ncbi.nlm.nih.gov/pubmed/26504478
http://www.ncbi.nlm.nih.gov/pubmed/26504478
http://www.ncbi.nlm.nih.gov/pubmed/18809635
http://www.ncbi.nlm.nih.gov/pubmed/18809635
http://www.ncbi.nlm.nih.gov/pubmed/18809635
http://www.ncbi.nlm.nih.gov/pubmed/19170945
http://www.ncbi.nlm.nih.gov/pubmed/19170945
http://www.ncbi.nlm.nih.gov/pubmed/19170945
http://ro.uow.edu.au/hbspapers/231/
http://ro.uow.edu.au/hbspapers/231/
http://ro.uow.edu.au/hbspapers/231/
http://www.ncbi.nlm.nih.gov/pubmed/21473781
http://www.ncbi.nlm.nih.gov/pubmed/21473781
http://www.ncbi.nlm.nih.gov/pubmed/21473781
http://www.ncbi.nlm.nih.gov/pubmed/26364692
http://www.ncbi.nlm.nih.gov/pubmed/26364692
http://www.nature.com/nrn/journal/v3/n8/abs/nrn894.html
http://www.nature.com/nrn/journal/v3/n8/abs/nrn894.html
http://www.ncbi.nlm.nih.gov/pubmed/23329161
http://www.ncbi.nlm.nih.gov/pubmed/23329161
http://www.ncbi.nlm.nih.gov/pubmed/26364805
http://www.ncbi.nlm.nih.gov/pubmed/26364805
http://www.ncbi.nlm.nih.gov/pubmed/26493698
http://www.ncbi.nlm.nih.gov/pubmed/26493698
http://www.ncbi.nlm.nih.gov/pubmed/26493698
http://www.ncbi.nlm.nih.gov/pubmed/20021323
http://www.ncbi.nlm.nih.gov/pubmed/20021323
http://www.ncbi.nlm.nih.gov/pubmed/22380853
http://www.ncbi.nlm.nih.gov/pubmed/22380853
http://www.ncbi.nlm.nih.gov/pubmed/22380853
http://www.ncbi.nlm.nih.gov/pubmed/26381725
http://www.ncbi.nlm.nih.gov/pubmed/26381725
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4485661/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4485661/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC4485661/
http://www.ncbi.nlm.nih.gov/pubmed/26391457
http://www.ncbi.nlm.nih.gov/pubmed/26391457
http://www.ncbi.nlm.nih.gov/pubmed/26391457
http://www.ncbi.nlm.nih.gov/pubmed/26391457
http://www.ncbi.nlm.nih.gov/pubmed/22621941
http://www.ncbi.nlm.nih.gov/pubmed/22621941
http://www.ncbi.nlm.nih.gov/pubmed/22621941
http://www.ncbi.nlm.nih.gov/pubmed/1327371
http://www.ncbi.nlm.nih.gov/pubmed/1327371
http://www.ncbi.nlm.nih.gov/pubmed/24530613
http://www.ncbi.nlm.nih.gov/pubmed/24530613
http://www.ncbi.nlm.nih.gov/pubmed/24530613
http://www.ncbi.nlm.nih.gov/pubmed/22506946
http://www.ncbi.nlm.nih.gov/pubmed/22506946
http://www.ncbi.nlm.nih.gov/pubmed/22506946
http://www.ncbi.nlm.nih.gov/pubmed/21812908
http://www.ncbi.nlm.nih.gov/pubmed/21812908
http://www.ncbi.nlm.nih.gov/pubmed/21812908
http://www.ncbi.nlm.nih.gov/pubmed/25614179
http://www.ncbi.nlm.nih.gov/pubmed/25614179
http://www.ncbi.nlm.nih.gov/pubmed/25614179
http://www.ncbi.nlm.nih.gov/pubmed/26473407
http://www.ncbi.nlm.nih.gov/pubmed/26473407
http://www.ncbi.nlm.nih.gov/pubmed/25569652
http://www.ncbi.nlm.nih.gov/pubmed/25569652
http://dx.doi.org/10.4172/foa.1000107


70. Lee MS1, Huh HJ, Kim BG, Ryu H, Lee HS, et al. (2002) Effects of Qi-
training on heart rate variability. Am J Chin Med 30: 463-470.

71. Chang MY (2015) Qigong Effects on Heart Rate Variability and
Peripheral Vasomotor Responses. West J Nurs Res 37: 1383-1403.

72. Lee MS, Rim YH, Jeong DM, Kim MK, Joo MC, et al. (2005) Nonlinear
analysis of heart rate variability during Qi therapy (external Qigong). Am
J Chin Med 33: 579-588.

73. Lee MS, Kim MK, Lee YH (2005) Effects of Qi-therapy (external Qigong)
on cardiac autonomic tone: a randomized placebo controlled study. Int J
Neurosci 115: 1345-1350.

74. Fong SS, Wong JY, Chung LM, Yam TT, Chung JW, et al. (2015) Changes
in heart-rate variability of survivors of nasopharyngeal cancer during Tai
Chi Qigong practice. J Phys Ther Sci 27: 1577-1579.

75. Li R, Jin L, Hong P, He ZH, Huang CY, et al. (2014) The effect of
baduanjin on promoting the physical fitness and health of adults. Evid
Based Complement Alternat Med 2014: 784059.

76. Kuan SC, Chen KM, Wang C (2012) Effectiveness of Qigong in
promoting the health of wheelchair-bound older adults in long-term care
facilities. Biol Res Nurs 14: 139-146.

77. Zamunér AR, Andrade CP, Forti M, Marchi A, Milan J, et al. (2015)
Effects of a hydrotherapy programme on symbolic and complexity
dynamics of heart rate variability and aerobic capacity in fibromyalgia
patients. Clin Exp Rheumatol 33: S73-S81.

78. Fitzcharles MA, Ste-Marie PA, Goldenberg DL, Pereira JX, Abbey S,
(2013) 2012 Canadian guidelines for the diagnosis and management of

fibromyalgia syndrome: Executive summary. Pain Res Manag 18:
119-126.

79. Ablin J, Fitzcharles MA, Buskila D, Shir Y, Sommer C, et al. (2013)
Treatment of fibromyalgia syndrome: Recommendations of recent
evidence-based interdisciplinary 25 guidelines with special emphasis on
complementary and alternative therapies. Evid Based Complement
Alternat Med 2013: 485272.

80. Häuser W, Walitt B, Fitzcharles MA, Sommer C (2014) Review of
pharmacological therapies in fibromyalgia syndrome. Arthritis Res Ther
16: 201.

81. Routledge FS, Campbell TS, McFetridge-Durdle JA, Bacon SL (2010)
Improvements in heart rate variability with exercise therapy. Can J
Cardiol 26: 303-312.

82. Kingsley JD, Figueroa A (2014) Acute and training effects of resistance
exercise on heart rate variability. Clin Physiol Funct Imaging .

83. Kulshreshtha P, Deepak KK (2013) Autonomic nervous system profile in
fibromyalgia patients and its modulation by exercise: a mini review. Clin
Physiol Funct Imaging 33: 83-91.

84. Lu WA, Kuo CD (2014) Breathing frequency-independent effect of Tai
Chi Chuan on autonomic modulation. Clin Auton Res 24: 47-52.

85. Wei GX, Li YF, Yue XL, Ma X, Chang YK, et al. (2015) Tai Chi Chuan
modulates heart rate variability during abdominal breathing in elderly
adults. Psych J doi:10.1002/pchj.105.

86. Farb N, Daubenmier J, Price CJ, Gard T, Kerr C, et al. (2015)
Interoception, contemplative practice, and health. Front Psychol 6: 763.

 

Citation: Sawynok J (2016) Qigong, Parasympathetic Function and Fibromyalgia . Fibrom Open Access 1: 107. 

Page 6 of 6

Fibrom Open Access
ISSN: Fibrom Open Access

Volume 1 • Issue 2 • 1000107

http://www.ncbi.nlm.nih.gov/pubmed/12568274
http://www.ncbi.nlm.nih.gov/pubmed/12568274
http://www.ncbi.nlm.nih.gov/pubmed/24869492
http://www.ncbi.nlm.nih.gov/pubmed/24869492
http://www.ncbi.nlm.nih.gov/pubmed/16173532
http://www.ncbi.nlm.nih.gov/pubmed/16173532
http://www.ncbi.nlm.nih.gov/pubmed/16173532
http://www.ncbi.nlm.nih.gov/pubmed/16048810
http://www.ncbi.nlm.nih.gov/pubmed/16048810
http://www.ncbi.nlm.nih.gov/pubmed/16048810
http://www.ncbi.nlm.nih.gov/pubmed/26157266
http://www.ncbi.nlm.nih.gov/pubmed/26157266
http://www.ncbi.nlm.nih.gov/pubmed/26157266
http://www.ncbi.nlm.nih.gov/pubmed/25050127
http://www.ncbi.nlm.nih.gov/pubmed/25050127
http://www.ncbi.nlm.nih.gov/pubmed/25050127
http://www.ncbi.nlm.nih.gov/pubmed/21385797
http://www.ncbi.nlm.nih.gov/pubmed/21385797
http://www.ncbi.nlm.nih.gov/pubmed/21385797
http://www.ncbi.nlm.nih.gov/pubmed/25786047
http://www.ncbi.nlm.nih.gov/pubmed/25786047
http://www.ncbi.nlm.nih.gov/pubmed/25786047
http://www.ncbi.nlm.nih.gov/pubmed/25786047
http://www.ncbi.nlm.nih.gov/pubmed/23748251
http://www.ncbi.nlm.nih.gov/pubmed/23748251
http://www.ncbi.nlm.nih.gov/pubmed/23748251
http://www.ncbi.nlm.nih.gov/pubmed/23748251
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3856149/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3856149/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3856149/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3856149/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3856149/
http://www.ncbi.nlm.nih.gov/pubmed/24433463
http://www.ncbi.nlm.nih.gov/pubmed/24433463
http://www.ncbi.nlm.nih.gov/pubmed/24433463
http://www.ncbi.nlm.nih.gov/pubmed/20548976
http://www.ncbi.nlm.nih.gov/pubmed/20548976
http://www.ncbi.nlm.nih.gov/pubmed/20548976
http://www.ncbi.nlm.nih.gov/pubmed/25524332
http://www.ncbi.nlm.nih.gov/pubmed/25524332
http://www.ncbi.nlm.nih.gov/pubmed/23383685
http://www.ncbi.nlm.nih.gov/pubmed/23383685
http://www.ncbi.nlm.nih.gov/pubmed/23383685
http://www.ncbi.nlm.nih.gov/pubmed/24509942
http://www.ncbi.nlm.nih.gov/pubmed/24509942
http://www.ncbi.nlm.nih.gov/pubmed/26377754
http://www.ncbi.nlm.nih.gov/pubmed/26377754
http://www.ncbi.nlm.nih.gov/pubmed/26377754
http://www.ncbi.nlm.nih.gov/pubmed/26106345
http://www.ncbi.nlm.nih.gov/pubmed/26106345
http://dx.doi.org/10.4172/foa.1000107

	Contents
	Qigong, Parasympathetic Function and Fibromyalgia
	Abstract
	Fibromyalgia and the Autonomic Nervous System
	Qigong and Fibromyalgia
	Qigong Mechanisms
	Qigong and Vagal Nerve Activity
	Testing the Vagal Stimulation Hypothesis
	Vagal nerve stimulation (VNS) should mimic effects of qigong
	Qigong practice should produce changes in parasympathetic nerve activity
	Other treatments useful for FM improve parasympathetic activity

	Perspective
	Declaration
	References


