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Background:  Some  of the  most  debilitating  symptoms  of  fibromyalgia  (FM)  include  widespread  chronic
pain,  sleep  disturbances,  chronic  fatigue,  anxiety,  and  depression.  Yet,  there  is  a lack  of  effective  self-
management  exercise  interventions  capable  of  alleviating  FM  symptoms.  The  objective  of this  study  is to
examine  the  efficacy  of  a 10-week  daily  Qigong,  a mind–body  intervention  program,  on  FM  symptoms.
Methods:  20  participants  with  FM  were  randomly  assigned  to Qigong  (experimental)  or  sham-Qigong
(control)  groups,  with  participants  blinded  to the intervention  allocation.  The  Qigong  group  practiced
mild  body  movements  synchronized  with  deep  diaphragmatic  breathing  and  meditation.  The sham-
Qigong  group  practiced  only  mild  body  movements.  Both  groups  practiced  the interventions  two  times
per  day  at  home,  plus  one  weekly  group  practice  session  with  a  Qigong  instructor.  Primary  outcomes
were:  pain  changes  measured  by the  Short-Form  McGill  Pain  Questionnaire,  a visual  analog  scale  for pain,
pressure  pain  threshold  measured  by a dolorimeter.  Secondary  outcomes  were:  the Revised  Fibromyalgia
Impact  Questionnaire  the Pittsburgh  Sleep  Quality  Index,  the  Hospital  Anxiety  and  Depression  Scale  and
the  Quality  of  Life  Scale.
Results:  The  experimental  group  experienced  greater  clinical  improvements  when  compared  to  the  con-

trol  group  on  the mean  score  differences  of  pain,  sleep  quality,  chronic  fatigue,  anxiety,  depression,  and
fibromyalgia  impact,  all  being  statistically  significant  at p  <  0.05.
Conclusion:  Daily  practice  of Qigong  appears  to have  a positive  impact  on the main  fibromyalgia  symptoms
that  is beyond  group  interaction.
Trial  registration:  ClinicalTrials.gov  NCT03441997.

©  2020  Korea  Institute  of  Oriental  Medicine.  Publishing  services  by  Elsevier  B.V.  This  is  an  open
he  CC
access  article  under  t

. Introduction

Fibromyalgia (FM) is a chronic syndrome that was  recognized
s a clinical entity in 1990. The most prevalent and debilitating
ymptoms of FM are widespread chronic pain, chronic fatigue, and
leep disturbances.1–3 To date, the cause of FM is unknown. Recent
uidelines for the treatment of FM developed by the European
eague Against Rheumatism (EULAR)4 focus on the management

f FM symptoms. Suggested interventions for the management
f FM include pharmacological therapies such as nonsteroidal
nti-inflammatory drugs, antidepressants, neuropathic pain
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modulators, cognitive behavior therapy, and physical exercise
such as moderate to high-intensity aerobic exercise. The guide-
lines published by the EULAR4 and the guidelines developed by
the Canadian Pain Society and the Canadian Rheumatology5 rec-
ommend that available interventions should be tailored according
to symptom intensity and patient preferences. With mind–body
interventions gaining popularity in a variety of diseases and
conditions, in the past ten years, the effectiveness of Qigong for
the management of FM symptoms have been under investigation.6

Qigong is a type of mind–body self-management approach
rooted in traditional Chinese medicine. To date, there are six
randomized controlled trials reporting the effects of Qigong in indi-

7–12
viduals with FM and several other reports such as open-label
studies, case reports and retrospective studies.6 In general, past
clinical trials report positive results. However, the trials are noted
with significant inconsistency in the design of the trials, different
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orms of Qigong, and different lengths of practice and dosage. Also,
ast trials compared the Qigong practice mostly against study par-
icipants on a wait-list that only received usual FM treatment or
ducational program treatment,7,8,10,11 which could not control for
he influence of social interaction or other research-related activi-
ies in the intervention group. It is also important to note that some
tudies used Qigong as a component of a multimodal intervention
rogram,7,11 making it impossible to determine the effectiveness
f Qigong alone.

This study was part of a larger project divided into two phases:
1) a crossectional design phase to evaluate the cytokines responses
ue to high-intensity exercise and after the practice of mild exer-
ise (Qigong) and (2) a randomized clinical trial phase to evaluate
he therapeutic efficacy of Qigong on clinical outcomes in patients
ith FM.  The current study (phase 2) assessed the therapeutic effi-

acy of 10-weeks of Qigong practice on FM severity, widespread
ain (WCP), chronic fatigue, sleep quality, depression/anxiety, and
uality of life (QOL).

. Methods and procedures

.1. Trial registration

This study was registered at ClinicalTrials.gov NCT03441997
Registered on February 2018).

.2. 2.2Study design

This study was a double-blind (participants and assessors) pilot
andomized controlled trial. The primary focus of this study was
he clinical outcomes in FM participants after the practice of a 10-
eek home Qigong exercise two times per day with one weekly

roup practice with a Qigong instructor in the research laboratory.

.3. Inclusion and exclusion criteria

Eligible participants were females between 18 and 70 years of
ge, non-obese (body mass index ≤30) with the diagnosis of FM
iven by a physician according to the American College of Rheuma-
ology (ACR) 2010 criteria13 or the ACR 1990 criteria.14 Individuals
ere excluded if they reported in their clinical history any of the

ollowing: regular use of opioids defined as any opioid prescription
or at least 60 days within six months period; major depressive
isorders; autoimmune, endocrine disorders or chronic inflamma-
ory illness; abuse of alcohol, benzodiazepines, or other drugs;
evere psychiatric illness; active cardiovascular, pulmonary illness;
urrent systemic infection; active cancer; severe sleep apnea (as
lassified by the Apnea–Hypopnea Index); pregnancy or breast-
eeding. Participants on a stable dosage of medication for sleep,
ain, or mild depression were not excluded. Eligible participants
ere asked not to plan on starting any FM treatments such as

iofeedback, transcutaneous electrical nerve stimulation, acupunc-
ure, yoga, tai chi, tender point injections, and anesthetic or narcotic
atches during the study period. Participants were instructed to
aintain their regular physical activities, but not to initiate any

ew physical activity and not to change medications during the
uration of the study.

Potential FM participants were identified using the Healthcare
nterprise Repository for Ontological Narration (HERON) provided
y the University of Kansas Medical Center.15

.4. Group allocation and blinding process
After signing the consent form approved by the Institutional
eview Board, the participants were randomly assigned to either
xperimental group (Qigong) or control group (sham-Qigong) by a
ative Medicine Research 9 (2020) 100416

computer-generated 1:1 (e.g., 0 or 1) simple randomization table
created in Microsoft Excel; the randomization was conducted by
an assistant researcher who  was not involved in the data collec-
tion or analysis. The informed consent stated that the study aimed
to compare the outcomes of two mild exercise programs without
using the words “control/sham” and “intervention/experimental.”
Also, terms such as “Qigong” or “meditation” were not used to pre-
vent the control group from potential exposure to the experimental
intervention. Participants were also advised to avoid research-
ing relevant information about the study content either online or
from any other external sources. Finally, all activities were sepa-
rated between the experimental and control groups. Researchers
involved in the data analysis were blinded to participants’ group
assignments. All data were coded before releasing for analysis.

2.5. Study procedures

On the first visit day, the informed consent and baseline eval-
uation were conducted. Repeated measurements were conducted
at the end-intervention evaluation after 10 weeks of intervention
practice.

After the baseline measurements, the participants in the exper-
imental and control groups learned the exercises from two
instructors in weekly group training sessions for two  weeks. After
the training sessions, the participants were oriented to perform the
exercises two  times per day at home (morning and evening) for the
remaining days of the week. Both groups were asked to come to
the Neuromuscular Research Laboratory one time per week for a
group practice. The weekly exercise sessions in the laboratory took
approximately 45 minutes; the first 20 minutes were reserved for
participants questions about the exercise interventions and general
questions about FM,  the remaining 25 minutes was  devoted to the
intervention practice with the instructor. Counting from the first
week of training the interventions lasted for ten weeks. All partici-
pants were required to keep an exercise diary that was used to track
their exercise compliance at home. In addition, participants were
instructed to write down any safety-related issues or concerns due
to the daily practice of Qigong exercise at home. Participants were
asked to report to the principal investigator or research assistant
immediately if an adverse event occurred due to the exercise.

2.6. Outcome measures

The primary outcome measurement was changes in pain
intensity measured by the Short-Form McGill Pain Questionnaire
(SMPQ),16 a visual analog scale (VAS) of pain from 0 to 10 and
the evoked pressure pain threshold (PPT). In the current study,
PPT was  measured in the left and right side of upper neck mus-
cles, middle trapezius, and posterior forearm. An average score was
calculated from the six measured sites. The secondary outcome
measures were FM impact assessed by the Revised Fibromyalgia
Impact Questionaire (FIQR),17 sleep quality assessed by the Pitts-
burgh Sleep Quality Index (PSQI),18 fatigue level assessed by the
VAS for fatigue included in the FIQR, QOL evaluated by the Qual-
ity of Life Scale (QOLS),19 depression and anxiety evaluated by the
Hospital Anxiety and Depression Scale (HADS).20

2.7. Differences from original registration

The current manuscript reports the findings from the sec-
ond phase of the study. The data collected from the first phase

(cytokines responses due to high-intensity exercise and after the
practice of Qigong) is currently under analyses. The protocol used
for the second phase reported in the current manuscript under-
went updates from the original registration. The intervention was
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Fig. 1. CONS

xtended from 8 weeks to 10 weeks and the following outcomes
easurements were added into the protocol: VAS, SMPQ and HADS.

.8. Intervention

.8.1. Qigong
The type of Qigong used in this study is called “six healing

ounds”, consisting of the three elements – deep diaphragmatic
reathing, mild body movements, and meditation, along with utter-

ng six healing sounds. A complete description of the six healing
ounds Qigong program can be found in a protocol study published
y our research team.21 An experienced instructor trained a grad-
ate research assistant. Both of them took part in the training of
he participants. The research group participants were trained on
ow to control deep breathing using the diaphragmatic breathing
echnique while reciting each of the “healing sounds.” The breath-
ng technique was synchronized with slow and smooth upper
ody movements that were performed according to each “healing
ound.” The participants were also asked to clear their minds while
n a meditated status by concentrating on the diaphragmatic con-
raction and expansion. Each exercise practice took approximately
5 minutes.

.8.2. Sham qigong
The participants in the sham-Qigong (control) group were

rained in the same body movements as the Qigong (experimen-
al) group. However, healing sounds combined with diaphragmatic
reathing and meditation were not taught. Each exercise practice
lso took approximately 25 minutes.
.9. Statistical analyses

WCP  score comparisons were made using multivariate analy-
is of variance (MANOVA); upon significant changes in WCP  was
ow diagram.

identified, each outcome measure was analyzed with independent
t-test. Sleep quality, chronic fatigue, FMI, depression, anxiety, and
QOL mean changes from baseline to post-intervention were com-
pared with independent t-tests. Analysis of covariance (ANCOVA)
was conducted to examine the impact on changes in clinical
outcomes after the intervention by any covariate that showed sig-
nificant difference at baseline between the two groups. The analysis
was conducted using IBM SPSS Statistics 25. A significance level was
set a priori at p < 0.05.

3. Results

It was  estimated that 40 participants with FM would be enrolled
in this study. However, after a year of recruitment, only 28 par-
ticipants fulfilled the inclusion and exclusion criteria and were
enrolled in the study. In total, 278 females with the diagnosis of
FM were contacted via email by a research assistant. Fifty-five indi-
viduals replied to the email message, demonstrating an interest in
participating and were contacted via telephone by a research assis-
tant who performed screening to confirm eligibility. Twenty-four
individuals were confirmed as meeting the inclusion/exclusion cri-
teria over the phone. An additional four participants were referred
to the study by a rheumatologist. In total, 28 participants completed
the baseline assessments (Fig. 1). Eight participants dropped out of
the study (four from each group). Five participants dropped out
after the baseline measurements, but before the exercise programs
started due to time conflict. Three participants dropped out after
the exercise programs started (one from the experimental group
and two  from the control group), due to loss in contact.
Both interventions, Qigong and sham-Qigong were well-
tolerated by all the participants; none of the participants reported
increasing symptoms due to the interventions or any other
adverse events. Analyses of the exercise diaries showed that the
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Table 1
Participant Groups’ Characteristics

Experimental (n = 10) Control (n = 10) p value

Age, years 42.6 ± 10.7 56.1 ± 12.3 0.05
Duration of FM,  years 12.5 ± 4.7 12.6 ± 5.0 0.9
FM  intensity Moderate, 52.1 ± 18.5 Moderate, 57.6 ± 16.7 0.5

The values for age and duration of FM are represented in mean ± standard deviation. The classification for FM severity was obtained according to the Revised Fibromyalgia
Impact  Questionnaire (FIQR). FM – fibromyalgia.

Table 2
Between-group Comparison of Changes from Baseline to 10-Week Post Intervention

Baseline 10 weeks p value Cohen’s d

Experimental (n = 10) Control (n = 10) Experimental (n = 10) Control (n = 10)

Pain
SMPQ 5.8 ± 1.7 7 ± 1.8 3.6 ± 2.3 6.4 ± 1.9 0.01** 1.26
PPT  572 ± 173 747 ± 181 782 ± 196 750 ± 452 0.06 0.74
VAS  5.9 ± 1.4 7 ± 1.5 3.1 ± 1.7 6.8 ± 2.1 0.05* 1.58

Sleep  quality 9.7 ± 2.5 12.2 ± 4.2 6 ± 3.3 11.3 ± 4.9 0.01** 1.6
Fatigue 6.9 ± 2.1 7.1 ± 2 4.3 ± 2.8 6.4 ± 2.6 0.05* 0.8
FM  impact 52.1 ± 18.5 57.6 ± 16.7 32.5 ± 19.6 50.5 ± 21.2 0.01** 1.17
Depression 7.4 ± 3.4 7.3 ± 4.9 4.2 ± 3.4 6.5 ± 4.6 0.05* 0.84
Anxiety 11.4 ± 3.7 7.8 ± 5.5 7.4 ± 3.2 6.3 ± 4.4 0.05* 0.89
QOL  76.1 ± 16.5 69.8 ± 21.1 79.4 ± 15.4 84.6 ± 8.8 0.05*• 0.81

The values are shown in mean ± standard deviation.
** Indicates statistical significance at P < 0.01.
* Indicates statistical significance at P < 0.05
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 Indicates that the control group presented superior improvement than the experi
M,  fibromyalgia; PPT, pressure pain threshold; QOL, quality of life; SMPQ, Short-Fo

ntervention group had a rate of 72% of compliance to home daily
igong exercise, whereas the control group had a compliance rate
f 79%. No changes in medication were reported during the inter-
ention period.

Ten participants in each group completed the 10-week exercise
rogram. There was a statistically significant difference in the mean
ge between groups: experimental group (42.6 ± 10.7 years) and
ontrol group (56.1 ± 12.3 years) (p < 0.05). There was no statistical
ifference in FM duration, and FM intensity (Table 1).

The experimental group experienced greater improvements in
he primary outcome measurements. The mean scores of changes in
he three pain measurements pre and post intervention analyzed by

ANOVA were statistically significant at p < 0.05. Post hoc analysis
dentified a significant difference in the changes of the SMPQ scores
p < .01) and VAS scores (p < .05), while the changes in PPT scores
ere close to significance (p = 0.06) (Table 2). For the secondary out-

ome measurements the experimental group presented significant
mprovements in fatigue (p < 0.05), depression (p < 0.05), anxiety
p < 0.05), sleep quality (p < 0.01), and FM impact scores (p < 0.01).
he control group experienced significantly better improvement
han the intervention group in the changes in the total score of
OL (p < 0.05). Table 2 reports baseline and post intervention mean

or each outcome measurements followed by statistical reports and
ffect size.

ANCOVA analyses indicated that age had no significant influence
n any of the dependent variables. However, it was  observed that
he influence of age on sleep quality presented a trend towards
ignificance (p = 0.07).

. Discussion

This study demonstrated that the daily practice of six-healing
ounds Qigong intervention may  be a feasible home-based self-

anagement intervention for individuals with FM.  The participants

eported no adverse events due to Qigong or sham-Qigong, and
ll the participants were able to memorize the exercise sequence
ithin two weeks of practice.
l group.
cGill Pain Questionnaire; VAS, visual analog scale.

The results of this study show that the 10-week Qigong exercise
leads to improvements in most notorious FM symptoms, includ-
ing widespread pain, chronic fatigue, sleep disturbance, FM disease
intensity, depression, and anxiety. The results reported in this study
are in accordance with previous studies.8–10

The mild body movements alone (sham-Qigong exercise) prac-
ticed by the control group were not enough to promote significant
improvement in the majority of symptoms, except a modest
decrease in FM disease intensity.

The discrepancy in the outcomes between improvement in
symptoms and quality of life may  be related to the small sample
size and the tools used in the study to assess QOL. Also, the find-
ing may  be explained by the positive group interaction that was
observed among the participants in the control group during the
study period.

A possible underlying mechanism that mediated the symp-
tom improvements observed in the experimental group might be
the immune state regulation through Qigong including C-reactive
protein (CRP),22 interleukin-6 (IL-6). Another possible biological
pathway related to Qigong exercise may  be related to its influence
on hormonal stress levels. Besides the possible improvements in
stress responses due to the optimization of the HPA axis promoted
by Qigong, this intervention might also play a role in modulat-
ing the activity of the autonomic nervous system.23,24 Optimized
autonomic nervous system can downregulate the production of
proinflammatory cytokines, therefore reducing levels of pain.

The current study is not free of limitations. One of the most
significant limitations of the current study is the sample size (10
participants in each group), possible exposure of mind–body exer-
cises in the media and online sources and the use of subjective
outcome measures. Another possible limitation was  the difference
in age encountered between groups. ANCOVA analysis indicated
that differences in age likely favored improvements in sleep quality

in the intervention group. Lastly, the current study did not conduct
a follow-up assessment.

In conclusion, the findings of this study suggest that the com-
bination of the three components that constitute Qigong exercise
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deep diaphragmatic breathing mild body movements, and medi-
ation) may  have a therapeutic effect on FM symptoms. However,
urther rigours large sample-sized studies are needed to confirm
he efficacy.
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