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Objectives. To evaluate the e
ectiveness of BaduanjinQigong exercise on sleep, fatigue, anxiety, and depressive symptoms in chronic
fatigue syndrome- (CFS-) like illness and to determine the dose-response relationship.Methods. One hundred ��y participants with
CFS-like illness (mean age = 39.0, SD = 7.9) were randomly assigned to Qigong and waitlist. Sixteen 1.5-hour Qigong lessons were
arranged over 9 consecutive weeks. Pittsburgh SleepQuality Index (PSQI), Chalder Fatigue Scale (ChFS), andHospital Anxiety and
Depression Scale (HADS) were assessed at baseline, immediate posttreatment, and 3-month posttreatment.	e amount of Qigong
self-practice was assessed by self-report.Results. Repeatedmeasures analyses of covariance showed amarginally nonsigni�cant (� =
0.064) group by time interaction in the PSQI total score, but it was signi�cant for the “subjective sleep quality” and “sleep latency”
items, favoring Qigong exercise. Improvement in “subjective sleep quality” was maintained at 3-month posttreatment. Signi�cant
group by time interaction was also detected for the ChFS and HADS anxiety and depression scores. 	e number of Qigong lessons
attended and the amount of Qigong self-practice were signi�cantly associated with sleep, fatigue, anxiety, and depressive symptom
improvement. Conclusion. Baduanjin Qigong was an e�cacious and acceptable treatment for sleep disturbance in CFS-like illness.
	is trial is registered with Hong Kong Clinical Trial Register: HKCTR-1380.

1. Introduction

CFS is a complex, medically unexplained, and debilitating
condition, which is characterized by persistent fatigue of at
least 6 months. Estimated prevalence of CFS ranged between
0.007% and 2.8% of the general adult population [1]. Sleep
disturbance presenting as unrefreshing or nonrestorative
sleep is one of the diagnostic criteria of CFS and is very
common in the patients with CFS [2]. Up to 87–95% of
patients with CFS have nonrestorative sleep and the asso-
ciated daytime dysfunction [3]. Subjective sleep quality was

signi�cantly worse in CFS patients compared with healthy
controls [4]. Psychiatric comorbidity is also common in
chronic fatigue and CFS; over 80% of patients with chronic
fatigue andCFS had a lifetime history of psychiatric disorders
such as depression or generalized anxiety disorder [5, 6].
People with CFS are likely undertreated for their psychiatric
illnesses [7]. A large part of the patients with CFS remains
unrecognized by general practitioners in the community [8].
CFS-like illness is de�ned based on self-reported fatigue
characteristics, associated symptoms, and medical history
using the similar criteria for CFS but without con�rmation
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by medical examination [9–11]. 	us, CFS-like illness may
include chronic fatigue and CFS.

To date, no curative treatment is available for CFS [12]
and the treatment is o�en symptom based [1]. Only cognitive
behavior therapy and graded exercise therapy have been
shown to be e
ective in treating fatigue and the associated
symptoms of CFS [1, 12]. Pharmacotherapy is commonly used
for sleep disturbance and psychiatric symptoms in CFS [13];
however, psychotropic medications, especially hypnotics,
have limited clinical bene�ts and signi�cant side e
ects
and are not recommended for long-term use [14]. Various
nonpharmacological therapies have been proposed, and the
use of complementary and alternative medicine (CAM) is
growing for the treatment of CFS [15]. Various CAMmodal-
ities including mind-body intervention [16], exercise therapy
[17, 18], and Qigong exercise [15, 19] have demonstrated
positive e
ects in relieving insomnia, chronic fatigue, anxiety,
and depressive symptoms. Qigong is an ancient Chinese
self-healing mind-body exercise and it contains meditation,
breathing, body posture, and gentle movement. According
to the traditional Chinese medicine theory, Qigong aims to
promote the circulation of vital energy “Qi” in the meridian
system (Qi vital energy channel) and to improve the balance
of Qi through the regulation of body, mind, and breathing
[20].

Our prior study has demonstrated that Qigong exercise
not only reduces fatigue and depressive symptoms, but
also improves mental functioning and increases telomerase
activity in patients with CFS-like illness [21, 22]; however,
the e
ects on sleep remain unclear. A number of studies
have reported that aerobic exercise has positive e
ect on
sleep quality in patients with chronic insomnia [23, 24]
and obstructive sleep apnea [25]; and several studies have
shown that Qigong exercise improves sleep quality in patients
with �bromyalgia [26, 27], perimenopausal women [28],
and community-dwelling older adults [29]. However, to our
knowledge, no study has examined whether Qigong exercise
can improve sleep quality in patients with CFS-like illness
or assessed the dose-response relationship between Qigong
exercise and symptom improvement. In addition, recent
systematic reviews on CAM therapies for CFS, insomnia,
depression, and anxiety have highlighted that limited sci-
enti�c evidence is available and more rigorous randomized
controlled trials (RCTs) with adequate sample size and
appropriate controls are warranted [15, 19, 30]. 	us, the
primary objective of this large-scale RCT was to evaluate the
e
ectiveness of Baduanjin Qigong exercise on sleep, fatigue,
anxiety, and depressive symptoms in patients with CFS-
like illness. Baduanjin (also called Eight-Section Brocades,
八段錦) is one of the most common forms of Chinese
health Qigong exercise, characterized by its simple, slow,
and relaxing movements. 	e exercise involves 8 simple
movements, according to the traditional Chinese medicine
theory, each of which can enhance the function of certain
organs or parts of the body [31]. As Baduanjin Qigong is very
easy to learn and less physically or cognitively demanding,
it is popular in the Chinese population as a safe Qigong
exercise to promote health [31]. 	e secondary objective was

to investigate the dose-response relationship betweenQigong
exercise and symptom improvement.

2. Methods

2.1. StudyDesign. 	iswas a randomized, waitlist-controlled,
parallel-group study. Major assessments were at baseline
(T0), immediate postintervention (T1), and 3-month postin-
tervention (T2). Participants were randomly assigned to
either Qigong exercise or waitlist. Randomization was done
using computer-generated random numbers. Blinding of the
participants was not possible due to the nature of interven-
tion. Sample size was calculated based on changes in Chalder
Fatigue Scale (ChFS) score. According to our prior study
[21], we expected a between-group di
erence of 6.5 points
on the ChFS, equivalent to an e
ect size of 0.64. A sample
size of 51 in each group would have a power of 80% to detect
the 6.5-point between-group di
erence in total ChFS score
at a signi�cance level of 0.05. Allowing a 30% dropout, we
estimated that this study would require a sample size of 75
in each group. Ethics approval was obtained from the local
institutional review board. 	e study was registered in the
Hong Kong Clinical Trial Register (number HKCTR-1380).
We followed the CONSORT recommendations in designing
and reported the controlled trial [32].

2.2. Participants. A�er the studywas advertised in themedia,
a total of 3848 Chinese adults from the local community were
interested in the study and completed an online screening
questionnaire. 	e questionnaire was set according to the
US Centers for Disease Control and Prevention (CDC)
diagnostic criteria for CFS [33]. Participants were diagnosed
as having CFS-like illness if they had unexplained, persistent
fatigue of new onset (not lifelong) for 6 or more months,
accompanied by 4 or more of the following 8 symptoms:
unrefreshing sleep, newheadaches, impairedmemory or con-
centration, postexertional malaise, muscle pain, multijoint
pain, sore throat, and tender lymph nodes, and did not
report any history of cancer, hypothyroidism, sleep apnea,
narcolepsy, hepatitis B or C virus infection, severe obesity,
and mental disorders, including major depressive disorder,
schizophrenia, and bipolar disorder, and alcohol or other
substances abuse based on amedical history checklist [33]. To
minimize the impact of other undiagnosed chronic illnesses,
we excluded people older than 50 years who were more
likely to have chronic illnesses presentingwith chronic fatigue
than younger participants. We also excluded people who had
participated in Qigong practice in the past 6 months.

	e participants were �rstly screened through online
questionnaires. If there was any uncertainty concerning
eligibility, the online questionnaires were reviewed by 2 inves-
tigators and any discrepancies were resolved by discussion.
A computer-generated list of random numbers was used for
allocation of the participants. We randomly selected from
among 1409 eligible subjects and contacted them by phone
until the target sample size was met. 	e randomization
procedure was done prior to phone contact with the potential
subjects. Figure 1 presents the participant �owchart.
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2.3. Procedure. All participants gave written informed con-
sent prior to further assessment and intervention. At T0,
T1, and T2, participants completed a set of questionnaires
on sleep, fatigue, anxiety, and depression. Participants were
advised to sign an attendance record prior to each class. Daily
self-practice of Qigong and other exercises and any adverse
events were recorded on a standard log sheet, which were
collected weekly during the intervention period andmonthly
a�er intervention. However, amajority of the participants did
not return their log sheet a�er intervention; hence, we only
analyzed the Qigong self-practice data during the interven-
tion period. No subjects were paid any monetary rewards for
participation. However, the Qigong class was provided free of
charge and those who completed all assessments and had an
attendance rate ≥ 80% would be given a brief health report
based on their own data and a DVD on Baduanjin Qigong
exercise.

2.4. Intervention. Baduanjin Qigong, comprising 8 standard-
ized movements, has been endorsed by the Sports and
CultureCommission of the People’s Republic of China (PRC).
Sixteen sessions of Baduanjin Qigong group training were
provided over nine consecutive weeks. Each session lasted 1.5
hours and was conducted by an experienced Qigong master
with more than 20 years of experience in teaching and 7-8
assistant Qigong teachers who had 3–5 years of experience
in Qigong practice and were certi�ed in teaching Qigong.
	e session began with body stretching and relaxation (15
minutes), followed by introduction and demonstration of
each movement, explanation of the precautions in Qigong
exercise, and answering of the questions raised by the partic-
ipants (25 minutes), then a group Qigong training involving
75 participants (20 minutes) and lastly a small group Qigong
practice involving 15 participants with individual guidance
by the assistant Qigong teacher who helped to correct the
movement of the participants, and the experienced Qigong
master oversaw all small groups and provided additional
advice (30min). Participants in the intervention group were
advised to practice Qigong for at least 30 minutes every day.
Participants in the waitlist group were advised to keep their
lifestyle as usual and refrain from joining any Qigong class.

2.5. Measures

2.5.1. Screening Measures and Demographics. 	e online
screening questionnaire includes (1) the CDC diagnostic
checklist for CFS [33]; (2) a list of medical illnesses based on
the CDC exclusion criteria for CFS; (3) sociodemographics,
including age, gender, employment status, educational level,
marital status, number of children, religious a�liation, and
monthly income; (4) lifestyle variables, including exercise
habit, smoking, and alcohol drinking; and (5) weight and
height.

2.5.2. Pittsburgh Sleep Quality Index (PSQI). 	e PSQI is a
widely used 19-item self-administered instrument to assess
sleep quality and disturbances over a 1-month period [34]. It
contains 7 components, subjective sleep quality, sleep latency,
sleep duration, sleep e�ciency, sleep disturbance, use of

sleep medication, and daytime dysfunction. 	e total score
ranges from 0 to 21 and a higher score indicates poorer sleep
quality. 	e Chinese version of PSQI has been shown to have
adequate psychometric properties [35, 36].

2.5.3. Chalder Fatigue Scale (ChFS). 	e ChFS is a 14-item
self-rating scale on the severity of physical fatigue (8 items)
andmental fatigue symptoms (6 items) [37]. A higher score is
suggestive of greater severity of fatigue. 	e Chinese version
of the ChFS has been shown to be valid and reliable in
Chinese adults [38].

2.5.4. Hospital Anxiety and Depression Scale (HADS). 	e
HADS is a 14-item self-assessment scale on anxiety (7 items)
and depressive symptoms (7 items) [39]. Each item can be
scored on a 0–3 scale and a higher score denotes a higher level
of anxiety or depressive symptoms. 	e Chinese version of
the HADS has satisfactory psychometric properties [40].

2.5.5. Global Assessment, Satisfaction, and Adverse Events.
Participants were asked to compare their condition before
and a�er joining the Qigong lessons as verymarked improve-
ment, marked improvement, same as before, marked dete-
rioration, and very marked deterioration and whether they
were satis�ed with the lessons, from very satis�ed to very
dissatis�ed. Participants reported any adverse events by free
text in the log sheet.

2.6. Data Analysis. All analyses were conducted with Statis-
tical Package for the Social Sciences (SPSS version 18.0, SPSS
Inc., Chicago, IL). Continuous data were presented by mean
and standard deviation (SD). Categorical data were presented
by frequency (percentage). Between-group di
erences at
baseline were assessed by chi-squared test for categorical
data and independent �-test for continuous data. Repeated
measures analyses of covariance (ANCOVA)were performed
to assess the interaction e
ect of group and time for each
outcome measure, adjusting for gender, due to a signi�cant
between-group di
erence in gender ratio. 	e within-group
changes were assessed by paired �-test and the between-group
di
erences were evaluated by independent �-test. E
ect size
was calculated by Cohen’s � statistics. 	e data analysis was
conducted based on intention-to-treat principle.	emissing
values were substituted by the last observed values. 	e
dose-response relationship was assessed using correlation
analysis between symptom change scores and the number of
Qigong classes attended and the average self-reportedQigong
practice per week in minutes.

3. Results

3.1. Baseline Characteristics of the Participants. Table 1
describes the sociodemographic and lifestyle variables. 	e
mean age was 39.1 years (SD = 7.8) in the Qigong group and
38.9 years (SD = 8.1) in the waitlist group. 	e participants
were predominantly female, employed full time, highly
educated, and married. 	e most o�en reported duration
of fatigue was 1-2 years (� = 61, 40.7%), followed by 2–5
years (� = 56, 37.3%) and more than 5 years (� = 33, 22.0%).
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Online screening questionnaire for eligibility (n = 3848)Enrollment

Excluded (n = 3698)

Not meeting inclusion criteria (n = 2439)
Meet inclusion criteria (n = 1259)

∙ Declined to participate (n = 7)
∙ Not available for assessment (n = 20)
∙ Not available for Qigong class (n = 14)
∙ Cannot contact (n = 40)
∙ Did not include a�er the target sample size

was met (n = 1178)

Allocated to Qigong group (n = 75) Allocated to waitlist group (n = 75)Allocation

Randomized (n = 150)

During waiting (n = 74)

- Did not receive allocated intervention (n = 1)

[medical illness (n = 1)]

Follow-up

Immediate posttreatment (n = 65)
- Completed online questionnaire (n = 65)
- Withdrew (n = 9) [being unavailable due to busy

work (n = 4), inconvenience a�er
changing o�ce (n = 3), being busy taking care

of children (n = 1), and losing interest (n = 1)]

Analysis

3 months posttreatment (n = 58)

- Completed online questionnaire (n = 58)

- Withdrew (n = 7) [lost interest (n = 6),

cannot contact (n = 1)]

Analysed (n = 75)

Follow-up

During treatment (n = 73)

- Did not receive allocated intervention (n = 2)
[unavailable due to busy work (n = 1), cannot
contact (n = 1)]

- Completed ≥ 3 sessions (n = 69)
- Completed ≥ 6 sessions (n = 62)
- Completed ≥ 9 sessions (n = 56)
- Completed ≥ 12 sessions (n = 53)
- Completed ≥ 15 sessions (n = 38)
- Completed = 16 sessions (n = 24)

Immediate posttreatment (n = 65)

- Completed online questionnaire (n = 65)
- Withdrew (n = 8) [unavailable due to busy
work (n = 2), inconvenience a�er changing

o�ce (n = 1), leaving HK (n = 1), losing interest
(n = 3), and being not able to contact (n = 1)]

Analysed (n = 75)

3-month posttreatment (n = 57)
- Completed online questionnaire (n = 57)
- Withdrew (n = 8) [cannot contact (n = 8)]

Figure 1: Recruitment �owchart.

	e most frequent associated complaint was sleep problems
(� = 144, 96.0%), followed by muscle pain (� = 143, 95.3%),
impaired memory or concentration (� = 132, 88.0%),
postexertional malaise (� = 106, 70.7%), arthralgia (� = 84,
56.0%), headache (� = 82, 54.7%), tender cervical or axillary
lymph nodes (� = 62, 41.3%), and recurrent sore throat
(� = 55, 36.7%). A majority of the participants had neither
seen any doctors for their fatigue problem (� = 117, 78.0%)
nor used any medications as treatment (� = 138, 92.0%).
Except for gender distribution, there were no statistically

signi�cant di
erences in sociodemographic and lifestyle
variables between the two groups.

Two participants in the Qigong group dropped out prior
to intervention and 8 participants dropped out at immediate
posttreatment; in the waitlist group, there was 1 participant
who dropped out prior to intervention and 9 dropped out at
immediate posttreatment (chi-square test, � > 0.05). None
of the participants in the Qigong group dropped out due to
adverse event (Figure 1).
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Table 1: Demographic characteristics and lifestyles variables (� = 150).

Variables
Qigong (� = 75) Waitlist (� = 75) � value

Mean (SD) � (%) Mean (SD) � (%)

Age (years) 39.1 (7.8) 38.9 (8.1) 0.853

Gender

Female 46 (61.3%) 62 (82.7%) 0.004

Employment

Full time 67 (89.3%) 68 (90.7%)

0.401Part time 1 (1.3%) 3 (4.0%)

Housewife/unemployed/retired 7 (9.3%) 4 (5.3%)

Education

Secondary or below 29 (38.7%) 27 (36.0%)

0.234Tertiary or undergraduate 36 (48.0%) 30 (40.0%)

Master or above 10 (13.3%) 18 (24.0%)

Marital status

Single 29 (38.7%) 26 (34.7%)

0.242Married/cohabiting 45 (60.0%) 44 (58.7%)

Divorced/separated 1 (1.3%) 5 (6.7%)

Number of children

0 43 (57.3%) 45 (60.0%)

0.707
1 11 (14.7%) 12 (16.0%)

2 18 (24.0%) 13 (17.3%)

3 or more 3 (4.0%) 8 (5.3%)

Has religious a�liation 33 (44.0%) 29 (38.7%) 0.507

Household monthly income (HK$)

<10,000 10 (13.3%) 11 (14.7%)

0.378

10,000–19,999 22 (29.3%) 22 (29.3%)

20,000–29,999 19 (25.3%) 10 (13.3%)

≥30,000 10 (13.3%) 18 (24.0%)

No income 4 (5.3%) 3 (4.0%)

Refused to answer 10 (13.3%) 11 (14.7%)

Lifestyle variables

Regular exercise 30 (40.0%) 27 (36.0%) 0.614

Daily smoking 3 (4.0%) 3 (4.0%) 1.000

Alcohol drinking ≥2/week 2 (2.7%) 3 (4.0%) 1.000

Body mass index 22.3 (4.9) 21.6 (3.4) 0.360

As shown in Table 2, at baseline, themean PSQI score was
10.0 and 10.2, while themean ChFS total score was 37.4 for the
Qigong group and 36.4 for the waitlist group, respectively. All
clinical measures were balanced between the two groups at
baseline.

3.2. E	cacy

3.2.1. Sleep. 	e PSQI total score in the Qigong group was
signi�cantly lower at T1 and T2, compared to T0 (� = −0.51
and −0.48, resp., all � values < 0.001) (Table 2). In the waitlist
group, the PSQI total score was also signi�cantly improved at
T1 and T2, compared to T0 (� = −0.19 and −0.25, � = 0.024
and 0.042, resp.). 	e improvement in the PSQI total score
in the Qigong group was signi�cantly greater than that in the
waitlist group at T1 (� = 0.019) but not at T2 (� = 0.149).

	e group by time interaction in the PSQI total score was
marginally nonsigni�cant (�(2, 284) = 2.777, � = 0.064).

However, there was signi�cant group by time interaction
in the “subjective sleep quality” (�(2, 288) = 6.364, � =
0.002) and “sleep latency” (�(2, 294) = 3.168, � = 0.044)
items of the PSQI, while the “sleep disturbance” item was
marginally nonsigni�cant (�(2, 294) = 2.802, � = 0.062).
	e “subjective sleep quality” in the Qigong group was
signi�cantly improved at T1 and T2 compared with the
waitlist group (� = 0.003 and 0.004, resp.).	e improvement
in “sleep latency” in the Qigong group was only signi�cant at
T1 (� = 0.019) but not at T2 (� = 0.264), compared with the
waitlist group (Table 2).

3.2.2. Fatigue. As shown in Table 2, compared with baseline
values, the ChFS total score (� = −1.19), ChFS physical score
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Table 2: Sleep, fatigue, anxiety, and depressive symptoms at baseline, immediate postintervention, and 3-month postintervention.

Within-group e
ects Between-group e
ects

T0 T1a E
ect size T2a E
ect size T1 − T0b T2 − T0b Time × groupc
Mean (SD) Mean (SD) Cohen’s � Mean (SD) Cohen’s � Mean (SD) Mean (SD) � � value

PSQI total

Qigong (� = 73) 10.0 (3.7) 8.2 (3.4)∗∗∗ −0.51 8.3 (3.4)∗∗∗ −0.48 −1.9 (3.4)∗ −1.7 (3.4)
2.777 0.064

Waitlist (� = 72) 10.2 (3.8) 9.5 (3.7)∗ −0.19 9.3 (3.5)∗ −0.25 −0.7 (2.6) −0.9 (3.5)
Subjective sleep quality

Qigong (� = 74) 1.93 (0.71) 1.42 (0.74)∗∗∗ −0.70 1.49 (0.73)∗∗∗ −0.61 −0.51 (0.71)∗∗ −0.45 (0.7)∗∗
6.364 0.002

Waitlist (� = 73) 1.86 (0.71) 1.68 (0.69)∗ −0.26 1.75 (0.70) −0.16 −0.18 (0.67) −0.11 (0.72)
Sleep latency

Qigong (� = 75) 1.63 (1.06) 1.23 (0.99)∗∗∗ −0.39 1.28 (1.02)∗∗∗ −0.34 −0.40 (0.75)∗ −0.35 (0.81)
3.168 0.044

Waitlist (� = 75) 1.69 (0.97) 1.57 (0.92) −0.13 1.49 (0.95)∗ −0.21 −0.12 (0.70) −0.20 (0.79)
Sleep duration

Qigong (� = 75) 1.67 (0.91) 1.44 (0.83)∗ −0.26 1.40 (0.81)∗∗ −0.31 −0.23 (0.80)∗ −0.27 (0.72)
1.905 0.151

Waitlist (� = 75) 1.75 (0.84) 1.79 (0.89) −0.05 1.61 (0.85) −0.17 0.04 (0.81) −0.13 (0.83)
Sleep e�ciency

Qigong (� = 75) 0.87 (1.16) 0.72 (1.09) −0.13 0.96 (1.26) 0.07 −0.15 (1.32) 0.09 (1.29)
0.651 0.522

Waitlist (� = 75) 1.09 (1.12) 0.79 (1.15) −0.26 1.05 (1.26) −0.03 −0.31 (0.97) −0.04 (1.41)
Sleep disturbance

Qigong (� = 75) 1.64 (0.69) 1.40 (0.62)∗∗∗ −0.37 1.36 (0.63)∗∗∗ −0.42 −0.24 (0.52) −0.28 (0.48)
2.802 0.062

Waitlist (� = 75) 1.73 (0.68) 1.63 (0.65) −0.15 1.63 (0.61) −0.15 −0.11 (0.61) −0.11 (0.63)
Use of sleep medication

Qigong (� = 74) 0.31 (0.78) 0.28 (0.77) −0.04 0.30 (0.75) −0.01 −0.03 (0.83) −0.01 (0.80)
0.220 0.803

Waitlist (� = 73) 0.26 (0.60) 0.32 (0.72) 0.09 0.34 (0.79) 0.11 0.05 (0.72) 0.08 (0.89)

Daytime dysfunction

Qigong (� = 73) 1.90 (0.82) 1.59 (0.94) −0.35 1.52 (0.96) −0.43 −0.32 (0.86) −0.38 (0.92)
1.381 0.253

Waitlist (� = 73) 1.77 (0.77) 1.64 (0.75) −0.17 1.53 (0.73) −0.32 −0.12 (0.76) −0.23 (0.83)
ChFS total

Qigong (� = 75) 37.4 (6.2) 25.6 (12.6)∗∗∗ −1.19 25.2 (12.7)∗∗∗ −1.22 −11.8 (11.4)∗∗∗ −12.2 (11.9)∗∗∗
16.650 <0.001

Waitlist (� = 75) 36.4 (8.3) 32.3 (9.7)∗∗∗ −0.45 31.1 (10.9)∗∗∗ −0.55 −4.1 (6.5) −5.3 (7.8)
ChFS physical

Qigong (� = 75) 24.2 (4.0) 16.7 (8.0)∗∗∗ −1.19 16.2 (8.1)∗∗∗ −1.25 −7.5 (7.3)∗∗∗ −8.0 (7.5)∗∗∗
18.527 <0.001

Waitlist (� = 75) 23.0 (5.0) 20.6 (5.9)∗∗∗ −0.44 20.0 (6.7)∗∗∗ −0.51 −2.4 (4.1) −3.1 (5.0)
ChFS mental

Qigong (� = 75) 13.2 (3.6) 9.0 (5.4)∗∗∗ −0.92 9.0 (5.3)∗∗∗ −0.93 −4.3 (4.9)∗∗∗ −4.3 (5.0)∗∗
9.290 <0.001

Waitlist (� = 75) 13.3 (4.5) 11.7 (4.6)∗∗∗ −0.35 11.2 (4.9)∗∗∗ −0.45 −1.7 (3.4) −2.2 (3.7)
HADS Anxiety

Qigong (� = 75) 10.9 (3.7) 8.5 (4.0)∗∗∗ −0.62 8.8 (4.4)∗∗∗ −0.52 −2.3 (3.2)∗∗ −2.1 (3.7)∗
4.172 0.016

Waitlist (� = 75) 11.2 (3.6) 10.4 (4.0)∗ −0.21 10.2 (4.0)∗ −0.26 −0.8 (3.3) −1.0 (3.3)
HADS depression

Qigong (� = 75) 9.4 (3.5) 6.6 (3.7)∗∗∗ −0.78 7.2 (4.1)∗∗∗ −0.58 −2.7 (3.5)∗∗∗ −2.1 (3.9)
10.262 <0.001

Waitlist (� = 75) 9.5 (3.4) 8.8 (3.9)∗ −0.19 8.5 (4.0)∗∗ −0.27 −0.7 (2.9) −1.0 (3.0)
PSQI: Pittsburgh Sleep Quality Index; ChFS: Chalder Fatigue Scale; HADS: Hospital Anxiety and Depression Scale; SD: standard deviation; T0: baseline; T1:
immediate postintervention; T2: 3-month postintervention.
aCompared with baseline using paired �-test; bcompared the change score between groups using independent �-test; crepeated measures ANCOVA adjusting
for between-group di
erence in gender ratio. ∗� < 0.05, ∗∗� < 0.01, and ∗∗∗� < 0.001.

(� = −1.19), and ChFS mental score (� = −0.92) were sig-
ni�cantly improved in the Qigong group immediately a�er
intervention (T1) (all� values< 0.001), and the improvements
were maintained at T2 (all � values < 0.001). In the waitlist
group, the total fatigue score (� = −0.45, � < 0.001), physical

fatigue score (� = −0.44,� < 0.001), andmental fatigue score
(� = −0.35, � < 0.001) were also signi�cantly improved
at T1 and T2 (all � values < 0.001), but the magnitudes
of improvement were much smaller. Compared with the
waitlist group, the Qigong group had signi�cantly greater
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Table 3: Correlations between Pittsburgh Sleep Quality Index (PSQI), Chalder Fatigue Scale (ChFS), and Hospital Anxiety and Depression
Scale (HADS) change scores with number of Qigong sessions attended and weekly duration of Qigong practice.

Attendance frequency Self-practice (min./week)

(� = 75) (� = 64)
Mean (SD) 11.9 (5.1) 145.4 (77.2)

Median 15.0 151.7

Interquartile (8.0–16.0) (105.8–185.9)

T1 − T0 	 � 	 � 	a �a

Change in PSQI −0.288 0.013 −0.093 0.474 −0.101 0.439

Change in PSQI-subjective sleep quality −0.422 0.001 −0.300 0.017 −0.315 0.013

Change in PSQI-sleep latency −0.321 0.005 −0.205 0.104 −0.189 0.137

Change in PSQI-sleep duration −0.089 0.445 0.107 0.401 0.115 0.371

Change in PSQI-sleep e�ciency −0.055 0.638 0.122 0.338 0.110 0.389

Change in PSQI-sleep disturbance −0.266 0.021 −0.318 0.010 −0.303 0.018

Change in PSQI-use of sleep medication 0.039 0.743 0.007 0.956 −0.030 0.816

Change in PSQI-daytime dysfunction −0.213 0.070 −0.083 0.520 −0.081 0.536

Change in total fatigue −0.587 <0.001 −0.418 0.001 −0.398 0.001

Change in HADS-anxiety −0.328 0.004 −0.269 0.031 −0.253 0.045

Change in HADS-depression −0.420 <0.001 −0.397 0.001 −0.388 0.002

T2 − T0 	 � 	 � 	a �a

Change in PSQI −0.254 0.030 −0.099 0.442 −0.127 0.330

Change in PSQI-subjective sleep quality −0.377 0.001 −0.272 0.031 −0.311 0.014

Change in PSQI-sleep latency −0.255 0.027 −0.205 0.105 −0.222 0.080

Change in PSQI-sleep duration −0.147 0.209 0.020 0.874 0.001 0.991

Change in PSQI-sleep e�ciency −0.071 0.548 0.126 0.322 0.110 0.393

Change in PSQI-sleep disturbance −0.336 0.003 −0.235 0.062 −0.228 0.072

Change in PSQI-use of sleep medication 0.027 0.822 0.040 0.754 0.012 0.927

Change in PSQI-daytime dysfunction −0.256 0.029 −0.157 0.222 −0.159 0.222

Change in total fatigue −0.611 <0.001 −0.403 0.001 −0.360 0.004

Change in HADS-anxiety −0.274 0.018 −0.313 0.012 −0.297 0.018

Change in HADS-depression −0.286 0.013 −0.299 0.016 −0.292 0.020

T0: baseline; T1: immediate postintervention; T2: 3-month postintervention.
aPartial correlation controlling the amount of other exercises.

improvements in ChFS fatigue score (�(2, 294) = 16.650,� <
0.001), ChFS physical score (�(2, 294) = 18.527, � < 0.001),
and ChFS mental score (�(2, 294) = 9.290, � < 0.001).

3.2.3. Anxiety and Depression. As shown in Table 2, there
are signi�cant group by time interactions in the HADS
anxiety and depression scores. 	e reduction in anxiety and
depressive symptoms was signi�cantly greater in the Qigong
group, compared to the waitlist group (HADS anxiety:
�(2, 294) = 4.172, � = 0.016; HDAS depression: �(2, 294) =
10.262, � < 0.001).

3.3. Dose-Response Relationship. Two participants never
came to Qigong lessons. Sixty-two of the 75 participants
(82.7%) attended at least 6 of the 16 lessons and 56 par-
ticipants (74.7%) attended at least 9 lessons (Figure 1). 	e
average number of Qigong sessions attended was 11.9 (SD =
5.1, range = 0–16).	ere was signi�cant relationship between
the number of Qigong sessions attended and the reduction in

PSQI, ChFS, and HADS scores from T0 to T1 and from T0 to
T2 (Table 3).

Only 64 of the 75 participants returned their log sheet on
Qigong self-practice for at least 2weeks and their self-practice
data were included in the analysis. 	e mean duration of
Qigong self-practice was 145.4 minutes per week (SD =
77.2). 	e amount of Qigong self-practice was signi�cantly
associated with the ChFS and HADS change scores from T0
to T1 and from T0 to T2. However, only the “subjective sleep
quality” and “sleep disturbance” items of the PSQI from T0
to T1 and the “subjective sleep quality” item from T0 to T2
had signi�cant dose-response relationships with the amount
of Qigong self-practice during the intervention period. 	e
dose-response relationship between symptom improvement
and the amount of Qigong self-practice remained unchanged
a�er controlling the amount of time spent on other exercises
(Table 3).

3.4. Global Assessment, Satisfaction, and Adverse Events.
Only 53 of the 75 participants in the intervention group
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returned their questionnaire on global assessment and sat-
isfaction. 	irty-six of the 53 participants (67.9%) felt they
had marked or very marked improvement a�er the Qigong
lessons, while the others reported being the same as before.
Forty-seven of the 53 participants (88.7%) were satis�ed or
very satis�ed and the rest was neutral. 	e most common
adverse event was muscle ache (� = 24), followed by
palpitation (� = 4), giddiness (� = 3), knee pain (� = 2),
backache (� = 2), fatigue (� = 2), nervousness (� = 2), Qi
movement inside body (� = 2), dizziness (� = 2), shoulder
pain (� = 1), chest tightness (� = 1), shortness of breath
(� = 1), and increased dreaming (� = 1).

4. Discussion

To the best of our knowledge, this is the �rst large scale
RCT to investigate the e
ect of Qigong exercise on sleep
quality in personswithCFS-like illness and the dose-response
relationship of Qigong. 	e results indicated that Baduanjin
Qigong exercise was more e�cacious than waitlist control in
relieving sleep, fatigue, anxiety, and depressive symptoms in
CFS-like illness. Although the group by time interaction was
marginally nonsigni�cant (� = 0.062) for PSQI total score,
it was signi�cant for the “subjective sleep quality” and “sleep
latency” items of the PSQI. 	e signi�cant improvement in
“subjective sleep quality” was maintained at 3-month postin-
tervention, suggesting that Baduanjin Qigong exercise had at
least short-term e
ect. Most of the participants were satis�ed
with Qigong exercise and felt they had greatly bene�ted from
the intervention. 	ree-quarters of the participants attended
more than half of theQigong lessons arranged. Exceptmuscle
ache, adverse events were uncommon. Our �ndings are in
line with the growing evidence on the bene�ts of Qigong for
CFS-like illness [21, 22]. In light of the e�cacy, acceptability,
low cost, and accessibility of Qigong exercise, it should be
tested in future studies as an entry-level treatment in a
stepped care model for insomnia [41].

Compared with waitlist group, participants receiving
Baduanjin Qigong exercise had better sleep quality, shorter
sleep latency, and longer sleep duration at immediate postin-
tervention; however, only the improvement in sleep quality
was maintained at 3-month postintervention. It was likely
that a�er the lessons participants had not continued to
practice Qigong themselves; hence, the early improvement
would not be maintained. However, due to the missing data
on Qigong self-practice a�er the intervention period, future
studies are needed to con�rm our hypothesis. 	e bene�cial
e
ects of Baduanjin Qigong exercise on sleep quality have
been shown in previous studies of smaller sample size and
on perimenopausal women [28], patients with �bromyalgia
[26, 27], and community-dwelling older adults [29]. Our
results suggested that Qigong exercise was e�cacious in the
treatment of sleep disturbance in CFS-like illness. In line
with previous studies [27, 28], there was a direct relationship
between symptom improvement and the amount of Qigong
practice.

We showed that Baduanjin Qigong exercise signi�cantly
reduced fatigue, anxiety, and depressive symptoms in patients
with CFS-like illness, replicating part of the results in our

previous studies that examined another Qigong exercise,
named Wu Xing Ping Heng Gong. In our previous studies,
Wu Xing Ping Heng Gong improved fatigue and depressive
symptoms [21, 22] but not anxiety symptoms. 	e longer
duration of intervention probably accounted for the e
ec-
tiveness of Qigong for anxiety in this study. 	ere were only
10 sessions of Qigong exercise in 5 weeks in our previous
studies instead of 16 sessions in 9 weeks in this study. Another
possible reason was that in this study we strongly advised
the participants to have daily Qigong self-practice for at least
30 minutes and to keep a personal log sheet. 	e advice on
self-practice and self-monitoring might have encouraged the
self-practice of Qigong and enhanced its e
ectiveness. Our
�nding of the positive e
ect of Qigong exercise on anxiety
was in line with the conclusion of a recent systematic review
[42].

Although the �ndings of our study were promising, there
were several notable limitations. First, our participants were
recruited from the community solely based on self-report and
they did not receive a thorough physical and mental state
examination; hence, it was possible that some of them may
not fully meet the CDC criteria for CFS. However, through
online questionnaires and exclusion of people older than
50 years, the chance that the chronic fatigue is caused by
medical and psychiatric conditions was reduced. Due to the
unknown etiology and lack of e
ective treatment for CFS, a
large proportion of CFS patients remains unrecognized and
undertreated in the community [7, 8]; it is very di�cult to
recruit participants with diagnosed CFS. Another limitation
was that participants were not blind to the intervention and
therefore might have high expectations in the e
ectiveness
of treatment, which could in�ate the response; however,
improvementsweremaintained at 3-month postintervention,
suggesting that the bene�cial e
ects of Qigong cannot be
due to expectancy alone. Our sample was limited to adults
younger than 50 years; hence, the results could not be
generalized to the older population. We have not assessed
the daytime functioning or usedmore sophisticatedmethods,
such as sleep diary, actigraphy, and polysomnography, in
the assessment of sleep disturbance. Our sample size was
estimated based on fatigue scale, and hence the sample size
might not be su�cient to detect between-group di
erence
in sleep variables. 	e amount of Qigong self-practice was
assessed by self-report and there were missing data; hence,
the results should be treated as preliminary. 	ere still
existed other nonspeci�c factors, such as stretch exercise,
didactic teaching from Qigong masters, personal attention,
and social support among participants, whichmay contribute
to the improved outcomes. Future studies using a control
interventionwith all the nonspeci�c factors included can help
to understand the speci�c therapeutic components of Qigong
exercise. Despite these limitations, the present study was the
�rst large-scale RCT that showed the bene�cial e
ects of
Qigong exercise on sleep disturbance in CFS-like illness.

In conclusion, we found that 16 sessions of Baduanjin
Qigong exercise were an e�cacious and acceptable treatment
for sleep disturbance, fatigue, anxiety, and depressive symp-
toms in people with CFS-like illness. Future studies should
examine the e
ectiveness ofQigong exercise in amixed group



Evidence-Based Complementary and Alternative Medicine 9

of insomnia and insomnia in other comorbid conditions.
Strategies to enhance participation in Qigong lesson and
regular practice are needed.
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