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Abstract: The objective of this review was to summarize and critically evaluate the clinical
evidence of the effect of qigong exercise on immunity and its efficacy in the prevention or
treatment of infectious diseases. Thirteen databases were searched from their respective
inceptions through January 2011, and all controlled clinical trials of gigong exercise on
immunity and infections were included. Quality and validity of the included studies were
evaluated using standard scales. Seven studies including two randomized controlled trials
(RCTs), two controlled clinical trials (CCTs) and three retrospective observational studies
(ROSs) met the inclusion criteria. One study focused on functional measures of immunity
(antigen-induced immunity) and six studies on enumerative parameters of immunity. No
study on clinical symptoms relevant to infectious diseases could be identified. Overall, the
included studies suggested favorable effects of qigong exercise on immunity, but the quality
of research for most of the studies examined in this review was poor. Further rigorously
designed studies are required, which should adhere to accepted standards of methodology for
clinical trials.
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Introduction
Qigong, a form of ancient martial arts and a complementary and alternative modality of

traditional Chinese medicine, is a combination of physical movements, meditative practice
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and controlled breathing. The gentle movements integrating body with mind are designed
to cultivate spirit and achieve a harmonious flow of vital energy (qi) in the body so as to
improve physical fitness and overall well-being. With regular practice and rehearsal of the
structured movements as well as the attunement of mind and breath, practitioners can
experience greater stress management and emotional control. Long term practice of qigong
exercise may help to prevent illness or heal the body from diseases. Although the
underlying mechanism for its health benefits is not yet well understood, there are increased
reports of its effects on health (Ng and Tsang, 2009; Vincent et al., 2010; Wright et al.,
2011). Basically, there are two categories of qigong: internal qigong and external gigong.
Internal gigong or gigong exercise is self-directed and involves the use of movements,
meditation and control of breathing pattern, whereas external qigong or emitted qi, is
usually performed by a trained practitioner using their hands to direct qi energy onto the
patient for treatment. Their underlying mechanisms that provide potential benefits are
different.

It is hypothesized that qigong exercise as a form of mind-body intervention may
improve immune functions (Goldrosen and Straus, 2004). Many studies have documented
the effects of qigong exercise on immunological parameters, but few systematic reviews
have examined the scientific evidence of the effects of qigong exercise on immunity. It is
well known that infections such as influenza and herpes zoster are associated with the
human body’s immunity, and that individuals who have a substantial decline in immune
function are at increased risk for a number of infectious diseases. Epidemiological studies
have suggested that moderate exercise training is associated with reduction in incidence of
upper respiratory tract infection (URTI), whereas high intensity of exercise may increase
the risk for URTI (Sim er al., 2009). However, few reviews have examined the effec-
tiveness of qigong exercise as a therapeutic intervention on prevention and treatment of
infectious diseases. Thus, this review aims to summarize and critically assess the evidence
of the effects of qigong exercise on immunity and infections.

Methods
Data Sources and Search Strategies

The following electronic databases were searched from their respective inceptions through
January 2011: PubMed/MEDLINE, Cochrane Central Register of Controlled Trials,
Cumulative Index to Nursing and Allied Health Literature, Excerpta Medica Database,
Allied and Complementary Medicine, Qigong and Energy Medicine Database, China
Journals Full-text Database-Medicine/Hygiene Series, China Proceedings of Conference
Full-text Database, Chinese Master Theses Full-text Database, Chinese Doctoral Disser-
tations Full-text Database, Electronic Theses and Dissertation System (Taiwan), Taiwan
Electronic Periodical Services, and Index to Taiwanese Periodical Literature System. The
search terms used for this systemic review included: gigong, qi-gong, qi gong, chi chung, chi
gong, qi chung, qi-training, nei gong, neigong, influenza, infection, infectious, inflam-
mation, inflammatory, immune, immunity, immunological, lymphocyte, and antibody. Both
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traditional and simplified Chinese translations of these terms were used in Chinese data-
bases. Reference lists of all included studies, relevant reviews, and other archives of the
located publications were hand-searched for further relevant articles.

Selection of Studies

All prospective controlled clinical trials were included if they examined the effects of
gigong exercise on the improvement of immune function or the incidence and severity of
infectious diseases. Given the limited number of prospective clinical trials in the field,
retrospective controlled observational studies were also included to provide alternative
evidence. Uncontrolled observational studies and studies measuring acute effects of short
term qigong exercise were excluded due to their susceptibility to bias and lack of sig-
nificant evidence. Studies with gigong as a component of an intervention package invol-
ving other forms of exercise were excluded for the difficulty to explain the results of the
studies. Case reports and qualitative studies were excluded for lack of significant evidence.
Studies in cancer patients were also excluded due to the different mechanisms and different
indicators of immunity for cancer diseases. For all included studies, the primary data from
the original sources were reviewed and analyzed.

To evaluate the effects of gigong exercise on immunity and its effectiveness in the
treatment of infectious diseases, outcome measures such as biomarkers of immunity and
physical symptoms relevant to infections were considered. Generally, assessment of an
individual’s immune status can be completed using either enumerative or functional
measures (Miller and Cohen, 2001). Functional measures assess how well a specific immune
system process is performed. One of the most commonly used functional measures in clinical
practice is the assessment of people’s immune responses to antigens to which they are highly
sensitive. This technique involves placing a small piece of antigen directly underneath the
skin, a process that causes a local inflammatory response that consists of induration (a
swollen round bump) and erythema (redness around the bump), and measuring the mag-
nitude of this response immediately or 2448 hours later depending on the antigen that is
used. Enumerative measures involve counting different immune system components (or
parameters), including white blood cell populations (leukocytes, monocytes, lymphocytes,
natural killer cells), antibody populations in the blood (serum immunoglobulins A, G, and
M; complements 3 and 4) and in saliva (secretory immunoglobulin A), and antibodies to
specific pathogens. The current review will focus on the number and percentage of white
blood cells, mainly T-lymphocytes, and levels of serum immunoglobulins and complements
in peripheral blood, since they are commonly used parameters in clinical practice and in the
field of exercise research. Psychosocial outcomes such as quality of life were not considered
since it is difficult to attribute the effects of such outcomes to the change on immunity.

Data Extraction and Quality Assessment

For each included study, data were extracted by one main researcher and then verified by
another researcher. Any discrepancies were resolved by discussion. The strength of the
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evidence was evaluated for all included studies using the criteria for levels of evidence
recommended by the Oxford Centre for Evidence-based Medicine (2009). These criteria
grade the methodological rigor of studies from level 1 or grade A (systematic review of
RCTs, la; individual RCT with narrow confidence interval, 1b) to level 5 or grade D
(expert opinion). The quality and validity of the included RCTs were also evaluated using
the Jadad Scale (Jadad et al., 1996), a standard in systematic reviews of RCTs, which is
based on three criteria: description of randomization and allocation concealment, double-
blinding, and withdrawals or dropouts (the score ranges from O to 5). Given that it was
difficult to blind the patients to qigong invention, we only evaluated assessor blinding. The
risk of bias in the included studies was assessed using the framework for methodological
quality recommended by Jiini e al. (2001). According to this framework, biases fall into
four categories: selection bias (biased allocation to comparison groups), performance bias
(unequal provision of care apart from intervention under evaluation), detection bias (biased
assessment of outcomes), and attrition bias (biased occurrence of loss to follow-up).

Results

Our searches identified 276 potentially relevant articles, of which 226 articles were
excluded because they were related to external gqigong, not related to gigong, not a clinical
trial, not related to immunity or infection, and in vivo or in vitro studies. Full reports of 50
studies were acquired and 43 were further excluded due to that they were: (1) uncontrolled
observational studies, (2) studies not focusing on qigong, (3) studies on acute effects of
gigong, (4) studies with outcome measures not related to identified components of immune
system, (5) studies with unparallel control, (6) case reports, (7) qualitative studies, and (8)
studies among cancer patients (Fig. 1).

Seven studies including two RCTs (Manzaneque ef al., 2004; Yu and Wang, 2007), two
CCTs (Yan, 1989; Yao, 1989) and three ROSs (Ryu ez al., 1995a, 1995b; Lee et al., 2006)
met the inclusion criteria. Subjects in these studies included young college students (Yan,
1989; Manzaneque ef al., 2004), adults aged 20 to 50 (Ryu er al., 1995a, 1995b; Lee et al.,
2006), and patients with aplastic anemia (AA) (Yao, 1989). One study focused solely on
males (Ryu er al., 1995a). Sample sizes ranged from 25 to 137. In total, this review covered
462 subjects including 299 in the intervention groups and 163 in the control groups.
Characteristics of the included studies are presented in Table 1.

Durations of qigong intervention ranged from 1 to 6 months for prospective trials
including RCTs and CCTs (Yan, 1989; Yao, 1989; Manzaneque et al., 2004; Yu and
Wang, 2007), and from one to longer than 25 months for ROSs (Ryu ez al., 1995a, 1995b;
Lee et al., 2006). Five studies were conducted with a two-armed parallel group design, one
study with a 3-armed parallel group design (Lee ef al., 2006), and one study with a five-
armed parallel group design (Ryu et al., 1995a). The intervention groups were generally
compared with a wait-list control group (Ryu ef al., 1995a, 1995b; Lee et al., 2006) or a
control group with usual activities (Manzaneque ef al., 2004; Yu and Wang, 2007) or usual
medical care (Yao, 1989), except for one study (Yan, 1989) in which qigong exercise was
compared with taiji exercise.
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Publications identified (n = 276)

Publications excluded after screening

of title and abstract (n = 226)

. Not related to qigong (n = 25)

Related to external gigong (n = 53)

Not a clinical trial (n = 93)

Not related to infection or immunity (n = 50)
In vivo or vitro studies (n=15)

A 4

Full text for further evaluation (n = 50)

Excluded after obtaining the full text (n = 43)
* Uncontrolled studies (n =21)

* Studies not focusing on gigong (n = 2)
Studies on acute effects of gigong (n = 6)
Studies with other outcomes (n = 2)

Study with unparallel control (n=1)

Case reports (n = 2)

Qualitative study (n = 1)

Studies among cancer patients (n = 8)

Controlled trials included in the review (n = 7)
RCTs (n=2)
CCTs (n=2)
ROSs (n=3)

Figure 1. Selection process for included studies.

One study focused on functional measures of immunity (antigen-induced immunity)
(Ryu et al., 1995a), and six studies on enumerative parameters of immunity (Yan, 1989;
Yao, 1989; Ryu et al., 1995b; Manzaneque et al., 2004; Lee et al., 2006; Yu and Wang,
2007). No study focused on clinical symptoms relevant to infections. The most often
emerged outcome measure among the included studies was T-lymphocytes (Yao, 1989;
Ryu et al., 1995a; Manzaneque et al., 2004; Yu and Wang, 2007), followed by immu-
noglobulins and complements (Yan, 1989; Manzaneque et al., 2004).

These studies were conducted in Korea (Ryu et al., 1995a, 1995b; Lee et al., 2006),
mainland China (Yan, 1989; Yao, 1989; Yu and Wang, 2007), and Spain (Manzaneque
et al., 2004). Of them, four were published in English (Ryu e al., 1995a, 1995b; Man-
zaneque et al., 2004; Lee et al., 2006), two were published in Chinese (Yao, 1989; Yu and
Wang, 2007), and the last one was a conference proceeding (Yan, 1989). Overall, the
quality of research was poor for most of the included studies. Levels of evidence for all
included studies were ranked as “B” or “C”. No study could be ranked as “A”. Jadad scores
for the two included RCTs were 2.
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Randomized Controlled Trials

Manzaneque ef al. (2004) conducted a RCT to assess immunological parameters following
a gigong training program in Spain. Twenty-nine students aged 18-21 years were ran-
domly allocated to an experimental group (n = 16) and a control group (n = 13). The
experimental subjects received qigong training half an hour daily for one month, whereas
the control subjects were asked to follow their usual life-styles. Blood samples from all
participants were taken pre- and post-intervention. Results revealed statistically significant
differences in the change of some parameters between the two groups, but with the
experimental group showing lower numbers of total leukocytes (p = 0.03) and eosinophils
(p = 0.04), lower number (p = 0.02) and percentage (p = 0.05) of monocytes, as well as
lower level of complement 3 concentration (p = 0.004). No significant differences were
observed in the levels of IgA, IgM, IgG, and complement 4 between the two groups.

In another RCT, Yu and Wang (2007) examined the effect of gigong exercises on
T lymphocytes among a group of middle-aged and old healthy adults. One hundred of the
participants were randomly allocated either to the gigong intervention group (n = 50) or
the control group with routine activities (n = 50). Participants in the intervention group
underwent gigong exercise 45 minutes a day, four times per week for six months. Com-
pared with baseline values, the number of CD8* decreased significantly (p < 0.05 for
men and p < 0.01 for women) and the ratio of CD47/CD8™ increased significantly
(p < 0.05 for men and p < 0.01 for women) in the gigong group, but no significant
changes were observed in the control group.

Non-Randomized Controlled Clinical Trials

Yan (1989) compared the effects of qigong and taiji exercises on parameters of humoral
immunity over one month in a non-randomized controlled trial. Seventy college students
were assigned either into a qigong group (n = 30) or a taiji group (n = 40). Frequency of
exercise in both groups was not reported. Outcome measures included serum immune
globulins (IgG, IgA, IgM), complement 3 (C3), and saliva lyssozyme. Compared with
baseline values, only the levels of serum C3 and saliva lysozyme in the qigong group were
significantly increased post-intervention (p < 0.05 and p < 0.01 respectively), while all
outcome measures in the taiji group were significantly increased (p < 0.01 for all out-
comes).

(Yao, 1989) conducted a study to observe the change of T lymphocytes in patients with
aplastic anemia treated with gigong. Twenty patients were non-randomly divided either
into an intervention group (n = 10) or a waiting-list control group (n = 10). Participants in
the intervention group received qigong training one hour daily for one month. It was
observed that the number of helper T cells (Th) and the ratio of Th/Ts (Ts: suppressor T
cells) were significantly elevated post-intervention in the intervention group, compared to
the control group (p < 0.05, p < 0.05 respectively).
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Retrospective Observational Studies

Lee et al. (2006) conducted a study to examine the effect of gigong training on the
concentrations of peripheral T lymphocytes. Two groups of qigong practitioners having
received qigong training for 1-12 months (n =52) and for >12 months (n = 63)
respectively were compared with a normal healthy control group (n = 22). Significant
differences in the ratio of CD4+/CD8" (p < 0.001) and the ratio of memory CD4 */ naive
CD4* (p < 0.001) were observed between the two groups in favor of gigong trainees.

Ryu et al. (1995a) assessed the effect of qigong training on the proportions of peripheral
T lymphocytes. In order to avoid any modulation of immune functions by steroid hormones
during the menstrual cycle, only males (aged 20 to 50 years) were recruited into the study.
Blood sampling was done between 6:00 p.m. and 9:00 p.m. to avoid diurnal change in the
proportion and the number of T lymphocytes. Sixty-three participants were divided into
four groups according to the duration of qigong training: Group I received qigong training
for 1-4 months (n = 12), Group II for 5-12 months (n = 21), Group III for 13—24 months
(n = 17), and Group IV for more than 25 months (n = 12). A group of healthy volunteers
who had not received any qigong training was taken as a control group (n = 13). The
results showed that the ratio of CD47/CD8™ increased as much as 50% in the groups
having received qigong training for more than five months (Groups II, III, and IV),
compared to the control group (p < 0.05).

Ryu et al. (1995b) examined the difference in cellular immunity between a qigong
trainee group (n = 16) and a normal healthy group (n = 12). Cellular immunity was
measured with skin tests for delayed cutaneous hypersensitivity (DCH) for seven ubiqui-
tous antigens including tetanus antigen, diphtheria antigen, streptococcus antigen, tuber-
culin antigen, candida antigen, trichophyton antigen, and proteus antigen. All of the 16
gigong trainees had received programmed qigong training for more than 12 months. The
results indicated that the maximal antigen response time was faster and the response
antigen number was higher in the qigong trainee group compared to controls (p < 0.01
and p < 0.01 respectively); the average induration diameter 24 hours after is larger in the
gigong trainees than healthy subjects (p < 0.05).

Discussion

This systematic review aimed to examine the empirical evidence available from controlled
clinical trials of the effect of qigong exercise on immunity and infections. Unfortunately, no
controlled clinical trials of qigong exercise on infectious diseases could be identified.
Instead, numerous studies in the field have documented the effects of gigong exercise on
enumerative or functional parameters of immune system, but our review reveals that the
number of rigorous clinical trials of qigong exercise on the improvement of immunity is
still limited.

Overall, the available evidence has demonstrated favorable effects of gigong exercise on
the increase of effective components of immune system, mainly T lymphocytes, and the
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improvement of immune function, but the findings are inconsistent. Specifically, one ROS
(Ryu et al., 1995b) on antigen-induced virus-specific cell-mediated immunity and antibody
response in human body’s immune system suggested that gigong exercise could augment
immune response to virus and influenza vaccine. One RCT (Yu and Wang, 2007), one
CCT (Yao, 1989), and two ROSs (Ryu er al., 1995a; Lee et al., 2006) suggested that the
number of lymphocytes, mainly CD4 %, and the ratio of CD4T/CD8* were significantly
higher in those who underwent qigong regularly compared to individuals in control groups.
However, another RCT in Spain (Manzaneque et al., 2004) suggested that no significant
changes were observed in any of the lymphocyte measures after one month of gigong
practice, and that the experimental group had lower values than the control group in the
total number of leukocytes, eosinophils, and monocytes. Two studies on immunoglobulins
(Yan, 1989; Manzaneque et al., 2004) suggested that no significant changes were observed
in any components of the serum immunoglobulins in the gigong group. With regard to
complements in peripheral blood, one CCT (Yan, 1989) suggested a significant change of
C3 in favor of gigong trainees, whereas a RCT (Manzaneque et al., 2004) demonstrated
that the qigong group had a lower value of C3 than the control group with routine activities.

The risk of bias was assessed based on the description of randomization, allocation
concealment, blinding, and withdrawals (Jadad et al., 1996; Jiini et al., 2001). A high risk of
bias might exist in the included studies, which might have led to false-positive results. Of the
seven included studies, only two were RCTs (Manzaneque et al., 2004; Yu and Wang,
2007); none of which had described the method of randomization and allocation conceal-
ment or made an attempt blinding assessors or investigators, which might have introduced
selection bias and detection bias. Although details of drop-outs and withdrawals were
described in the two RCTs (Manzaneque ef al., 2004; Yu and Wang, 2007), none of these
studies adopted intention-to-treat analysis, which might have led to the exclusion of some
particular patients and introduced attrition biases. The included two CCTs (Yan, 1989; Yao,
1989) and three ROSs (Ryu ef al., 1995a, 1995b; Lee ef al., 2006) were subject to a high risk
of selection bias. Moreover, the three ROSs did not adjust the values of baseline measures.
Three studies (Yao, 1989; Ryu et al., 1995a; Manzaneque et al., 2004) had a small sample
size with the number of participants less than 30 and therefore their results were prone to type
IT error. Furthermore, there was a great variability of the dosage and quality of gigong
exercise across the included studies, which might have introduced a risk of performance bias.

Compared to the limited number of controlled trials in the field, around twenty
uncontrolled observational studies have been published reporting a favorable effect of
gigong exercise on the improvement of immunity (Yue ez al., 1989; Zhang et al., 1989; Yu
et al., 1993; Higuchi et al., 1997, 2000; Xu et al., 1997; Jang, 1989; Wang, 1998; Yang,
1998; Bultorov et al., 2001; Jones, 2001; Higuchi et al., 2002; Lee et al., 2006, 2003a;
2003b, 2004a, 2004b, 2009, 2005; Lee and Ryu, 2004; Kimura et al., 2005; Wu and Yu,
2006; Bayat-Movahed et al., 2008). Unfortunately, such data are highly susceptible to bias
and hence provide little scientific evidence of the specific effects of qigong exercise on the
improvement of immune function.

A combination of qigong with other forms of exercise may often be used in day-to-day
life. We found one CCT with two publications (Yang et al., 2007, 2008), which examined
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whether five months of moderate qigong and taiji (tai chi) exercise could improve the
immune response to influenza vaccine in older adults. Participants in the intervention
group participated in three one-hour classes of qigong and taiji exercise per week for
20 weeks, whereas participants in the control group were asked to continue their routine
activities. Each class consisted of equal parts of qigong and taiji form practice. All par-
ticipants received the influenza vaccine during the first week of the intervention. The study
suggested favorable effects of gigong and taiji exercise. Given that qigong and taiji are
close relatives sharing theoretical roots, common operational components, and similar links
to health and wellness within the paradigm of traditional Chinese medicine (Jahnke ef al.,
2010), the results may provide alternative evidence, but should be further confirmed by
RCTs.

Assuming that gigong exercise is potentially beneficial for immunity, the underlying
mechanism may be of interest. One possible mechanism is that qigong as a form of low-to-
moderate impact exercise may modulate immune response by promoting release of neu-
roendocrinological factors such as catecholamines (adrenaline, noradrenaline), growth
hormone, B-endorphins, corticotrophin, and cortisol through the sympathetic—adrenal
medullary (SAM) axis (Hoffman-Goetz and Pedersen, 1994). An additional possibility is
that gigong as a modality of mind-body intervention may lead to improvement of
psychological stress and thus induce alterations in immune function through the hypo-
thalamic—pituitary—adrenal (HPA) axis (Goldrosen and Straus, 2004; Kohut et al., 2005). It
is also speculated that qigong as a form of exercise may increase the level of “immuno-
surveillance”, an ability of the host to respond to an infectious challenge (Bishop, 2006;
Nieman, 2000). Qigong may also increase the level of immunoglobulin-A, which is an
important defense mechanism against pathogens trying to enter through the oral mucosa
(Bishop, 2006). However further evidence is required to support the speculations.

It should be noted that most of the included studies are conducted among healthy adults
and the clinical implications of the changes in these parameters in healthy people are unclear.
It has been argued that changes in cell number may just reflect changes in the dynamics of
lymphocyte migration and recirculation, or shifts in plasma volume, rather than absolute
changes in total cell numbers (Burns, 2006). It would be inappropriate to conclude that
gigong exercise related changes in any specific immune parameter signal a state of “immune
enhancement” or resistance to infectious diseases (Miller and Cohen, 2001). Practically, it is
difficult to identify or recruit patients with impaired immune funtion. For patients with
infectious diseases, apart from those affected by human immunodeficiency virus (HIV), their
immune responses may be defensively or conditionally strengthened. Therefore, future
studies to examine the incidence or the severity of infectious diseases among individuals
practicing gigong exercise may provide alternative evidence.

In line with other reviews on gigong (Chen and Yeung, 2002; Lee et al., 2009), this
review reveals some methodological flaws in the included studies, such as the varied
dosage and quality of qigong exercise, heterogeneous comparison groups and outcome
measures. Future studies of qigong exercise on immunity should adhere to accepted
standards of RCT methodology. Following the principles of allocation concealment,
assessor blinding, and intention-to-treat analysis are important for reducing bias.
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Several limitations may exist in this review. Similar to any systematic review, one of the
limitations is the potential incompleteness of the evidence reviewed. We aimed to identify
all controlled trials in the field. A large number of databases were queried with relevant
terms in title, abstract, and keywords. We are confident that all relevant data have been
located; however, a degree of uncertainty remains. Another limitation may be related to
selective publishing and reporting in the literature, which is also a major cause of bias. In
addition, we were unable to perform meta-analyses due to heterogeneity of study designs
and outcome measures in the included studies. Despite these limitations, this review was
the first to summarize the evidence of the effectiveness of qigong exercise on immunity and
infections.

Conclusions

To summarize, rigorous studies of qigong exercise on immunity and infections are scarce.
The available evidence appears to suggest that qigong exercise may improve both cell-
mediated immunity and antibody response in immune system, but it is still unclear whether
or not the improvement of immune function is sufficient to provide definitive protection
from infectious diseases. Further well-designed RCTs are required to test the effectiveness
and efficacy of qigong exercise on the improvement of immunity and the prevention or
treatment of infectious diseases.
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