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Abstract

Objectives: The aim of this study was to review the effects achieved by the Qigong on balance in the last 17
years publications.

Design: The performed search included quantitative researches about the effects of Qigong on balance,
published between 01/01/2000 and 12/31/2016. There was no language restriction and reviews were not included in
the analysis.

Databases: PubMed, CSIC, Cochrane Library, Scopus, PEDro, Dialnet, JSTAGE, JTCM.

Results: A total of 2966 studies were founded, 11 of them were selected after having applied the established
inclusion and exclusion criteria.

Conclusion: Currently, there is not enough evidence to conclusively demonstrate the benefits of Qigong in
improving balance. However, based on the analyzed studies, we can say that there are signs of an improvement.
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Introduction

Balance can be defined as the posture in which an ideal body mass
distribution is achieved. Postural balance provides the body carriage
stability and conditions for normal functions in stationary position or
in movement, such as sitting, standing, or walking [1].

We can observe, through the literature, how balance is regulated by
the vestibular, visual and proprioceptive systems, all of them working
together in order to maintain body stability. The different components
making up these systems collect information about our position and
our posture in the environment and sent it to the centres of balance
located into the brain. There, this information is processed in order to
provide an integrated response according to the needs. Signals are sent
through the spinal cord to regulate the interaction between facilitation
and inhibition of the antigravity muscles [2-6].

Due to this complex interaction, balance can be altered in different
ways and in some diseases such as Parkinson's disease (PD) and
multiple sclerosis (MS) [7-19]. Apart from pathological condition and
sedentary habits a bad proprioception can also modify balance
capacity in a healthy person. Aging can also affect it because over time,
our joints and muscles deteriorate, we lose vision and hearing ability
and all this has negative effects on the sense of balance [20,21].

In any of these situations, the individual finds their functional
capacity for daily life activities reduced, which, in addition to decrease
their quality of life, makes them more prone to falls, increasing the risk
of injury and even death [16,20,22,23]. The latest figures from National

Statistics Institute quantified deaths from accidental falls during 2013
in 2,672 deceased [24].

Studies show that exercise can be a great help in maintaining and
improving balance [22,25-27]. It has been shown to improve physical
abilities such as strength and muscular endurance, cardiovascular
rhythm, flexibility and proprioception [25,26]. However, adherence to
treatment is often the main problem to achieve the objectives, because
some exercises can be too demanding or difficult to include in the daily
routine [27-29]. Therefore, it is still investigating therapies equally
effective but less physically demanding.

Qigong is a therapeutic exercise based on the principles of
traditional Chinese medicine (TCM) whose culture has practiced for
over 3000 years [13,16]. His name can be interpreted as "breathing
training" [16,30,31], meaning that relates to the basic techniques that
are part of Qigong: postural, mental and breath control [13-19].

The scientific evidence gathered by Jahnke [31] suggests that Qigong
has beneficial effects on the balance, and improve the cardiopulmonary
system, bone density, coordination and proprioception, among others.
However, few studies concerning balance were found.

As Blake et al. [15] outlained, Qigong practice has some advantages,
e.g it does not require specific instruments and the quietness of its
movements represents a low-impact exercise that can be practiced by a
wide range of patients. This gives a great potential as an adjunct to
conventional treatment methods.

Considering the above, the aim of this study was to review the
effects achieved by the Qigong on balance in the last 17 years
publications.
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Material and Methods

Eligibility criteria
To be included in this systematic review, studies should be

quantitative researches about the effects of Qigong on balance,
published between January 01, 2000 and December 31, 2016.

Publication who had not studied the improvement of balance or not
used Qigong as technique were excluded as well as those which did not
follow the typology of selected studies. There was no language
restriction and reviews were not included in the analysis.

Data sources

The following data bases were used to conduct literature searches:
MEDLINE-PubMed, Spanish National Research Council [Consejo
Superior de Investigaciones Cientificas, CSIC], Cochrane Library,
Scopus, Physiotherapy Evidence Database (PEDro), Dialnet, Japan
Sicience and Technology Information Agregator Electronic (J-STAGE)
and the website of Journal of Traditional Chinese Medicine (JTCM).

Search strategy

We use several combinations of MeSH terms "Qigong", "Qi Gong",
"balance”, "balance disorders", "brain injuries," "stability", "Parkinson"
and "multiple sclerosis" as well as the terms "elder adults "and" older
adults” using the Boolean operators AND and OR. We use the same
combinations for all databases and their Spanish equivalent for
Dialnet.

Study selection

Two independent authors reviewed the selected articles to be
included. In case of disagreement, results were discussed in order to
reach a consensus between both researchers. As a general rule, we
performed a screening of those studies that followed the line of the
chosen issue.

After having selected the articles, we proceeded to read their
summaries, excluding those items that did not meet the above reflected
inclusion and exclusion criteria. Studies that successfully passed this
stage, went to the last one, which included their complete reading for
analysis and inclusion in the review.

Data extracted from reading were: author, objective, number of
participants, intervention, assessment tools, assessment and results.

Methodological quality

The methodological quality of the included studies was assessed
using the PEDro scale [32]. It consists of 11 items with answers "yes"
(Y) or "no" (N), and a total score range of 0-10 which means low or
excellent methodological quality.

The 11 items assessed by PEDro scale were: 1. Specification of
eligibility criteria; 2. Random assignment; 3. Hidden allocation; 4.
Similar baseline; 5. Blind subjects; 6. Blind therapist; 7. Blind assessors;
8. Measurement of key outcomes (at least, from 85% of the subjects); 9.
Analysis of intention to treat; 10. Statistical comparisons between
groups; 11. Measures of variability and point measures.

The values obtained are considered high quality if the score is
greater than 5 (6-8: good, 9-10: excellent); moderate quality, if the

score is 4 or 5 (limited study); low quality, if the score is less than 4

(poor study) [33].
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Figure 1: Selection procedure of the studies from the literature
search.

Results

A total of 2966 studies were founded, 11 of them were selected after
having applied the established inclusion and exclusion criteria. The
process of search and selection of studies is detailed in Figure 1
Selection procedure of the studies from the literature search. The main
characteristics of the selected studies are reflected in Table 1 Summary
of included studies.

Studies description

Subjects

A total of 45% of these publications were pilot studies with a small
sample size in some cases [9]. This means that the number of subjects
in the articles ranged between 8 and 120, which focuses the average in
41 and gave us a total of 591 participants. Only three of these studies
referred to have calculated the sample size needed to be representative
[10,15,17]. Total 561 subjects had balance problems, due either to
illness or age (80.4 * 8.6 years). The remaining 30 were young healthy
individuals without any associated pathology. Among diseases we
founded: Parkinson's (PD), Fibromyalgia (FM), Muscular Dystrophy
(MD), Traumatic Brain Injuries (TBI), nasopharyngeal cancer (NPC)
and coronary artery disease (CAD).
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Intervention period

The length of the treatment periods ranged from one to six months,
without rest or follow-up stages. This clarification is necessary because
one of the articles was a crossover study and it applied a rest period in
between each treatment phase [11].

Measurement instruments

Just a few studies agree to use the same balance assessment scale.
The most used was a single leg stance test [9,12,16,17] but other
preferred to use other forms of measurement as the Berg Balance Scale
[11,18,19] or a sensory organization test [14].

Effects on balance

Most studies points to a significant improvement of balance after
using Qigong as training [9,12-14,16-19].

Mills and Loftus, who worked without a control group, compared
the results before and after the treatment among their patients with MS
and PD respectively. In the first case, they used a single leg stance test,
in which they saw an improvement from 5.63 seconds in stance to
11.88. The second author used the Berg Balance Scale and he detected
and improvement from 32.79 to 37.06 points (P=0.001).

The remaining authors compared their results with a control group.
Among them, only Yang et al. [14] used a Sensory Organization Test,

which allowed them to detect a bigger improvement at balance
controlled by vestibular area (P>0.01).

Blake et al. [15] found no significant differences between the results
before and after the treatment of Qigong nor any related improvement.

Regarding the remaining two authors, they are in an intermediate
position between these two outcome groups. Both Wenneberg et al.
[11] and Mannerkorpi et al. [10] saw in their studies, although there
was no significant difference between before and after treatment
results, the Qigong group did not get worse in its scores while the
control group did it. This deterioration was reported as significant by
both Mannerkorpi (P<0.04) and Wenneberg (P<0.025).

Wenneberg et al. [11] calculated that a sample of 54 patients would
provide significant differences between the study groups. Moreover,
Mannerkorpi detected an improvement of proprioception and
movement harmony at the end of treatment (P=0.03).

Methodological quality

The methodological quality scores got by the articles according to
the PEDro scale [32] are reflected in Table 1. The mean of these scores
is around 5 point; the lowest score is 2 and the highest 8.

MEASURING MAIN BALANCE | pEDro
AUTHOR OBJETIVE SAMPLE INTERVENTION INSTRUMENTS RESULTS SCALE
. 1) Checkdist of physical| ) Participants
Single-sample symptoms improvement
To provide some preliminary 2 months baseline ) responses: 32%
Mils 2000 data on the usefulness of| N=8 (MS) . ) 2) One leg-standing test 2) 1 (P<0.05) 2/10
TJ/QG for people with MS 2 months intervention
(TJ-QG 30 min/day)
G1: QG and body
awareness therapy | 1) Body Awareness Rating _
To evaluate the effects of (n=19) Scale 1) G11(P=0.03)
Mannerkorpi 2004 body awareness therapy| N=36 (FM) . . . 2) NS 5/10
combined with QG for FM G2: Bod_y awareness | 2) Physical Function Test
therapy (n=17)
*Both: 1 t/w, 3 months
Phase 1: (3 months)
G1: QG (n=16) Inter-group:
G2: Control(n=15) NS
To evaluate the effects of QG| |,_ . ,
Wenneberg 2004 for MD patients N=36 (MD) | Phase 2: (3 months) Berg’s Balance Scale Intra-group: 6/10
G1a:Control (n=7) QG remain, control
G1b QG (n=9) worsen (p=0.025)
G2: QG (n=12)
Inter-group:
1) S_elf—esti_m_ated level of| 1y G1  improve
physical activity scale (P<0.01)
To investigate whether the QG G1: QG: 1 h, 1 tw, 3] 2) Falls Efficacy Scale 2) and 3) NS
Stenlund 2005 would increase physical ability| N=95 (CAD) | months (n=48) , 5/10
) . ) ~ 3) Berg’s Balance Scale 4) G1 improve
for elderly patients with CAD G2: Control (n=47)
4) One leg-standing test (P=0.029) RL
5) Coordination 5) G1improve
Intra-group:
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4) G1 improve both
legs
G1: QG: 60 min, 1 t/w for
2 months + rest for 2 1) Improvement due
Schmitz—Hiibsch To evaluate the effects of QG months + 2 months to QiGong at 3
on motor and no-motor| N=56 (PD) | intervention (same| 1) UPDRS-III months  (P=0.008) | 5/10
(2006)
symptoms of PD conditions). and at 6 months
(P=0.05)
G2: Control
To evaluate changes in 1) tvestibular score
balance  mechanisms  of G1: TJ-QG: 1 h, 3 tiw for 1) SOT (-|)-2:T+22%’
Yang 2007 healthy older adults as| N=49 6 months (n=33) 2) Bos T6:+47%) for G1 5/10
consequence  of  TJ-QG . = 0
sequence G2: Control (n=16) 2) 1 stability at G1
1) PSDQ
To examine the effects of a G1: QG: 1 hiw, 8w a. Coordination
Blake 2009 TJ-QG sequence on | N=20 (TBI) 1) NS 6/10
individuals with TBI G2: Control b. Self-esteem
c. Flexibility
Intra-group
To describe the change in
. G117 from 40.15% to
_ balance in young, health G1: QG: 1 h 2 t/w, 4w
Gonzalez Lopez-Arza| BAEHES T YOUNg Y| N=30 1) One leg-standing test 56.46% 4110
2013 G2:Control Inter-arou
Practising QG group
NS
G1: NPC-QG (n=25)
To compare the one-leg-
stance time and the esMwT | N=120 G2: NPC-Control (n=25) | 1) 6MWT 1) NS
Fong 2014 distance  among TJ-QG-| (50 NPC, 68| G3:  Healthy ~ control| 2) One leg-standing test in| 2) G1 similar to G3| 4/1
trained ~ NPC  survivors, | healthy (n=68) different  conditions  of | (eyes closed, stable
untrained NPC survivors, and | people) . ' viewing and surface surface) (P=0.168)
healthy individuals Cross-sectional
exploratory study
1) Parkinson’s Disease Fall zgzé gg!s) after QG
To examine the effects of QG One group Profile '
Loftus 2014 on postural stability and PD-| N=41 (PD) 2) Berg Balance Scale 2) tbalance after| 4/10
related falls QG: 1h, 2 thw, 3 months 9 QG (P=0.001)
3) Pull test 3)NS
To investigate the 1) G1 improves
effectiveness of QG on G1: QG: 45 min, 4w +| 1) Berg’s balance scale (P=0.041)
symptoms related to gait, 30 min walk, 6 months 2) G1 improves
Xiao 2015 i N=100 (PD 2) 6MWT 8/10
functional D1 6230 min wak, 6 2° (P=0.042)
mobility and sleep in PD months 3) Time Up&Go 3) G1 improves
patients (P=0.046)

TJ-QG: Taiji-Qigong sequence; G: Group; NS: Not Significant; T: Time of evaluation; min: minute; h: hours; t/w: times per week; RL: Right Leg; UPDRS: Unified
Parkinson’s Disease Rating Scale; SOT: Sensory organization test; BoS: Base of Support; PSDQ: Physical Self-Description Questionnaire; 6BMWT: 6 Minute Walk Test;
FM: Fibromyalgia; MS: Multiple Sclerosis; MD: Muscular Dystrophy; PD: Parkinson Disease; TBIl: Traumatic Brain Injury; CAD: Coronary Artery Disease; NPC:
Nasopharyngeal Cancer.

Table 1: Summary of included studies.

No one of the participants and therapists of these studies were

blinded, although four of the researchers blinded the assessors

collecting data [10,11,18,19]. Apart from two articles [9,17], all authors
have mentioned that they randomized their sample and explained the
procedure by which it was performed by randomization. Only Mills et
al. [9], Fong et al. [17] and Loftus et al. [18] do not included a flow

diagram of subjects throughout the study.

Discussion

Results of this review indicate that Qigong can induce an
improvement on balance. This statement is supported by a 72.7% of the
revised trials with only a 9% of them against. However, we must be
cautious when interpreting these results because of the limitations

founded through the analyzed studies as well as through this review.

First, the search shows a significant shortage of studies involving
Qigong as a technique for improving balance. This may be due to the
inclusion criteria, to the lack of knowledge about this modality of
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exercise or a compendium of both. Bearing in mind that this search
covered seventeen years of publications, the lack of studies linking
these two topics and the fact that half of the collected researches were
pilot studies, it provides an idea of what unexploited field it is.

Moreover, there are very few good quality articles on the topic due
to the fact that only one of them was over 6 points on the PEDro scale
[19]. One of the weaknesses in the design of the articles is the lack on
blinding. It is true that in this type of therapy it is impossible to blind
the sample or the therapist. However, some studies could have
increased the methodological quality blinding assessors as it was done,
for example, in the study of Wenneberg et al. [11].

The small sample size is another important aspect of the limitations
of some articles that included eight [9] or twenty participants only
[15].

On the other hand, one of the strengths shared by all articles was the
specification of the sequence of performance of Qigong exercise, an
important fact to allow the replication of the work.

We also found a lack of homogeneity in the pathologies that makes a
comparison difficult. At this point, it is noteworthy that counting with
so little written on this topic, we found only two publications that aim
to test the effects of Qigong in the balance of healthy subjects [14,16].
Based on only two studies we cannot say that there is clear scientific
evidence that Qigong improves balance. However, other authors go on
to test it directly as a treatment in patients affected by other
pathologies. It is notable that in these studies the effects of Qigong
could have be modified by other symptomatology, as well as by the
medication these patients were taking and which was not detailed.

Finally, it would be interesting for future researches to assess the
level of effectiveness of Qigong separately in different types of balance.
If the study by Yang et al. [14] was correct and Qigong has greater
benefits for the balance controlled by the vestibular area, when being
used as a treatment, Qigong may have a different efficiency depending
on the origin of the disease.

Further publication should consider these limitations to provide a
more scientific and objective approach to the use of Qigong as an
exercise for improving balance.

The conclusions of this work have been carried out from the studies
founded by the search strategy as well as by the inclusion criteria
proposed. It is necessary to consider the possibility that, due to search
limits, other studies have been left out of this review.

Conclusion

Currently, we do not have enough evidence to allow us to
conclusively demonstrate the benefits of Qigong in improving balance.
However, based on the analyzed studies, we can say that there are signs
of an improvement.

More researches are needed with a more homogeneous
methodology and technique as well as with larger sample sizes and
improved monitoring, in order to get a better approach to the real
degree of effectiveness of Qigong therapeutic exercise for balance
improvement.
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